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ABSTRACT In today’s rapidly changing environment, organizations are fighting a decisive battle for the
most effective use of data. Owing to technological innovation, the volume, velocity, variety, variability,
and veracity of data gathered, stored, and processed by organizations in electronic systems are rapidly
growing. Analytics, process mining, and artificial intelligence are among the modern application domains
of data, enabling data-driven decision making and process innovation for an operating advantage. Data
governance, encompassing standards, policies, responsibilities, and relations for managing data, is essential
for organizations to maximize the value of the use of data in an effective, cost-efficient, safe, and compliant
way. Although data governance has matured as a scientific and business discipline in recent years, the formal
definition of data governance and its implementation practices in organizations are still facing ambiguity.
New regulations in data protection (e.g., the European Union’s General Data Protection Regulation) and
safe and ethical data processing (e.g., the European Union’s Artificial Intelligence Act) further increase
the pressure for compliance and conformity in organizations’ management of their data assets. Applying
the systematic literature review approach, our objective was to capture state-of-the-art data governance
research. The literature review provides an incremental analysis of the most relevant published work on data
governance in the period from 2017 to 2023, complementing and enhancing previous systematic literature
reviews. The study examines in detail 38 publications, refreshing scientific knowledge and providing
further orientation for a growing community of scholars and practitioners in the dynamically evolving data
governance discipline.

INDEX TERMS Analytics, artificial intelligence, big data, data governance, systematic literature review.

I. INTRODUCTION

After two decades of maturation, the definition of data gov-
ernance in scholarly literature remains ambiguous [1], [2],
[31, [4], [5], [6], with some convergence and consensus
emerging. The authors in [7] synthesized recent scientific
knowledge on governance in managing data assets, defining
data governance as a specification of “decision rights and
accountabilities for an organization’s decision-making about
its data.”” Other scholars have also confirmed the role of data
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governance in formalizing data policies, standards, proce-
dures, accountabilities, and monitoring compliance for the
use of data [6], [7], [8], [9], [10], [11].

In addition, we observed the impact of practitioners’
publications and institutional standards on shaping the sci-
entific opinion on data governance. The notion of rights,
accountabilities and procedures in data work is embedded
in the definition data governance by the Data Governance
Institute (DGI) [12] as “a system of decision rights and
accountabilities for information-related processes, executed
according to agreed-upon models which describe who can
take what actions with what information, and when, under
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what circumstances, using what methods.”” This definition is
frequently referred to in recent scholar literatures [1], [2], [3],
[13], [14], [15], [16], and [17].

Another stream of thought notes the emancipation of data
governance from the data management discipline, which
was initially considered to be interchangeable. As a self-
contained function, data governance currently encompasses
decisions on managing the data asset, whereas data man-
agement involves the implementation of these decisions,
as described by the study in [4], as seen in [18] and [19].
The Data Management Association (DAMA) practitioners’
definition [20], frequently referred to in recent scientific lit-
eratures [1], [2], [4], [7], [13], [16], [17], [21], [22], [23],
[24], [25], and [26], postulates data governance as: ‘‘the
exercise of authority, control and shared decision-making
(planning, monitoring and enforcement) over the manage-
ment of data assets.” This definition places data governance
as a planning/control overlay over data management [2],
[31, [6], [22], [27], [28], [29], acknowledging it as a sub-
function of corporate/organizational governance [21], [24].
In this context, data governance plays a pivotal role in help-
ing organizations address new regulations in data protection
(e.g., the European Union’s General Data Protection Reg-
ulation (GDPR) [30]) and safe and ethical data processing
(e.g., the European Union’s Artificial Intelligence Act [31]).
Researchers have postulated foundational models to explain
the essential organizational and data processing require-
ments [32], [33] that impact post-regulation data governance
practices.

The position of data governance as a compound layer
between data management and corporate/organizational gov-
ernance is also confirmed by the institutional definition of
data governance by the International Organization for Stan-
dardization (ISO) [34], [35], [36]. The ISO/IEC 38505 stan-
dard [34] specifies the governance of data “‘as a subset or
domain of the governance of IT, which itself is a subset or
domain of organizational, or in the case of a corporation,
corporate governance.” The standard provides guidelines for
the application of data management as set out by the piv-
otal ISO/IEC 38500 [37] standard on data management to
maximize investment in data use, manage associated risks,
and contribute to overall good organizational governance.
Well-governed data are a prerequisite for many application
domains that provide advantages and deliver value to organi-
zations, including artificial intelligence (AI) [10] and process
mining [38]. Hence, the new ISO/IEC 42001 standard for
managing artificial intelligence technology also refers to data
management and governance as the key constituents [39].
ISO standards are also referred to in recent scientific liter-
ature on data governance [1], [6], [16], [17], [24], [25], [40],
contributing to the further standardization of the term among
scholars.

These generally accepted academic and practitioner def-
initions delimit the field of study for our research, with
the objective of providing insight into the current state of
scientific research in data governance as defined above,

149876

by systematically locating, analyzing, and evaluating the
most recent relevant scientific publications.

The paper is structured as follows. Section II presents
recent pivotal literature reviews on data governance, com-
posing the conceptual knowledge base for our study. These
reviews have served as the starting point for the analy-
sis of key incremental contributions since their publication.
Section III describes the research question, research gap and
repeatable procedure we applied to our systematic literature
review to answer the research question. The review results
and synthesized learning are outlined in Section IV in detail.
The conclusion section discusses the research findings and
their practical applications as well as directions for future
research.

Il. CONCEPTUAL BACKGROUND

With our main focus on extracting the state-of-the-art on
data governance from recent scientific literature, we are able
to build upon existing pivotal literature reviews. Previous
literature analyses have introduced and summarized data gov-
ernance since its introduction, documenting the discipline’s
partly amorphic evolution and solidifying terms and defi-
nitions. These studies also note the gradual exculpation of
data governance from data management with its concepts
of data quality/data privacy/data security, with which data
governance was initially considered interchangeable. The
current body of research on data governance reveals a signif-
icant gap in establishing a clear consensus on its definition,
particularly due to semantic overlaps with related concepts,
such as information governance, analytics governance, and
data management. The earlier literature reviews indicate the
necessity for further work on refining and solidifying a com-
prehensive data governance model and associated maturity
evaluation framework. Additionally, there is a pressing need
for a rigorous scientific evaluation of data governance strate-
gies, including a detailed investigation into the motivators,
critical success factors, and challenges that organizations face
during implementation. A detailed evaluation of the areas for
future research is provided in Section V.

The systematic literature review by Al-Ruithe et al. [3] in
2019 has been one of the most influential recent publications
on data governance. This study evaluated relevant published
works on data governance between 2000-2017. Hence, ret-
rospect represents an important stepstone, summarizing the
evolution of data governance since the 1990s in scientific and
practice-oriented publications, the discipline’s emancipation
from pure information technology tasks, the initial ambiguity,
and gradual maturation of the terms and definitions. The
output of the literature review also included a synthesis of
critical success factors and barriers to the implementation
of data governance. Our study, which covers publications
since 2017, chronologically interlocks with this foundational
work, continuously extending the research as a delta review.
Our ambition was to include the specifics of recent data
governance developments, including new concepts and appli-
cation areas. Moreover, the related ISO standards [34], [35],
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[36] released in 2017 marked a substantial contribution to
solidifying the data governance term among both scholars and
practitioners, which could not be referred to in [3].

Alhassan et al. [41] published their comprehensive liter-
ature review in 2018. They evaluated both academic and
practice-oriented literature, arriving at a synthesis of a generic
data governance activity model.

The structured literature review by Abraham et al. [7]
represents another pivotal study, capturing the state-of-the-
art on data governance between 2001-2019. The study
proposed a conceptual decomposition of key data gover-
nance dimensions (including data governance mechanisms
and organizational/data/domain scopes), formulating a set
of antecedents with an impact on data governance and the
resulting consequences.

Overall, the existing literature reviews refer to a broad
range of individual aspects of data governance. Lillie and
Eybers [24] published in 2019 a systematic literature review
on data governance/data management and the required agile
capabilities, with an emphasis on the needs of African orga-
nizations. Yebenes and Zorrilla [16] conducted in 2019 a
systematic literature review on data governance for Industry
4.0. Langdon and Sikora [42] used a systematic literature
review approach to design the concept of a data factory for
data products. In 2021, Enders [43] published a literature
review on the value of the data. As part of their conceptual
research, Lis and Otto [11] conducted a structured literature
review evaluating ecosystem data governance.

The most recent literature review also includes the work
of Walsh et al. [44], which features organizational motiva-
tors for assessing data governance effectiveness. Bassi and
Alves-Souza [5] discussed in 2023 a sample of case studies
to identify the most impactful challenges for implementing
data governance. The literature review by Chandra et al. [45]
identified the individual technological elements for effective
data governance implementation/utilization based on find-
ings from previous studies. A systematic literature review
by Schneider et al. [25] extended the comprehensive data
governance concept proposed in [7] into the domain of Al
governance.

These literature reviews represent a valuable baseline and
roadmap for this study. The research objectives of our study
are to advance the state-of-the-art in data governance by
conducting a comprehensive review of the relevant literature,
and anticipating, capturing and evaluating incremental con-
tributions in the following key areas:

o The development and analysis of the conceptual frame-
works, models, and principles that establish data gover-
nance as a distinct discipline.

« Identification and examination of critical success factors
and challenges in the practical implementation of data
governance.

o The evaluation and refinement of models for assessing
data governance maturity.

o Exploration of domain-specific approaches to tailor-
ing data governance practices for various application
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contexts (e.g., Al, analytics, process mining, and
Industry 4.0), data (e.g., big data), and deployment
(e.g., cloud).

Through this study, we aim to deepen the understanding of
these fundamental aspects of data governance, thereby laying
the groundwork for future research and practical advance-
ments in the field.

lIl. RESEARCH METHODOLOGY

For a reproducible study procedure, we applied a systematic
literature review approach, as described in [46] and [47].
We scheduled the following steps for our systematic review.

1) Definition of the review’s objectives

2) Determination of the exclusion/inclusion criteria

3) Search for studies in digital databases via a
keyword-based online query

4) Abstract-based quality/relevance check, removal of
duplicates

5) Forward/backward search to increase the coverage of
relevant studies in the selected sample

6) Detailed content review, categorization, and descrip-
tion of the studies included in the selected sample, and
derivation of quantitative literature statistics.

7) Synthesis of research findings

8) Formulation of conclusions

We articulated the research question for our study as fol-
lows: What is the state-of-the-art of scientific research in data
governance as a generic discipline shaping the evolution of
the term/definition of data governance since the last relevant
literature review?

The structured refresh of the status of scientific knowledge
in data governance helps fill the research gap: Which notions,
frameworks, or definitions have not been covered in recent
literature reviews? What has been published by the scholarly
community on data governance since recent relevant litera-
ture reviews?

We used the Web of Science and Scopus citation databases
for the initial online queries of the sample literature. For the
subsequent forward/backward search and cross-referencing,
we used Google Scholar. The full-text versions were retrieved
from the digital libraries of IEEE Xplore, ScienceDirect
(Elsevier), SpringerLink, and Emerald.

We used Zotero as a reference manager to organize the
necessary information on the bibliography, references, and
content through the individual phases of our structured litera-
ture review. The captured details included the authors’ name,
article title, conference/journal name/book title, publication
year, publication type, abstract, keywords, and page numbers
of the study, and the attachment of the respective article’s full-
text version where available.

For the keyword-based online queries, we configured an
advanced search string containing the main search term,
additional terms, and other conditions according to our
inclusion/exclusion criteria (publication year, language, and
document type), as shown in Table 1.
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TABLE 1. Study inclusion and exclusion criteria of systematic review.

Inclusion Criteria Exclusion Criteria

Publication year 2017-1023
Publications relevant for the
research question

Other publication years
Irrelevant publications, e.g.,
where “data governance” was
included in the
title/abstract/keywords, but the
paper referred to a different
research topic

Publications related to data
governance, but having a
different main research subject
prevailing over the generic notion
of data governance (e.g., a
specific sector/subject area, line-
of-business, country/region,
individual decision domain of
data governance, narrow case
studies, studies with claims by
vendors, etc.)

Not peer-reviewed, pre-prints,
other document types

Publications with the main
focus on enhancing the
scientific knowledge on data
governance as a generic
notion

Peer-reviewed published
articles, book chapters and
conference proceedings
Online availability
Published in English
Academic sources only

Not available online

Published in another language
Practitioners’ literature, vendor
publications, institutional
publications, analyst papers

To address potential biases that could affect the validity and
comprehensiveness of the findings, we outline in Section V
strategies for future research to minimize the impact of
bias, including cross-referencing findings with non-English
studies.

We searched for ““data governance” as the main search
term in the publication’s title, abstract, and keywords. The
term was inserted in double quotation marks (loose phrase
search approach) to find studies in which the term appeared
together in the searched fields.

Some authors refer to the notion of information governance
as an interchangeable term with data governance or a different
discipline simultaneously [7], [21]. Given our goal of extract-
ing state-of-the-art generic knowledge on data governance in
particular, we did not include “information governance” as
an explicit main keyword.

We complemented the main term by additional search
terms combined by “OR” operator to narrow down the
search results as shown in Table 2. By including additional
search terms denoting selected application/data/deployment
domains of data governance, as seen in [10], [15], [16],
(211, [23], [25], [27], [28], [29], [34], [40], [42], [43], [45],
[48], [49], and [50], we increased the coverage of relevant
studies contributing to a broadly applicable definition of data
governance. We included the following topics as additional
terms in the search query: big data, data lake, data warehouse,
management information system, data-driven innovation,
analytics, machine learning, artificial intelligence, cloud,
large language model, generative Al, decision support, and
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Internet-of-Things, in their original form, but also using other
frequent forms or abbreviations.

Some scholars consider cloud data governance to be a
disparate discipline [13], [51] or use ‘“‘cloud” and “‘non-
cloud” as a pivotal classification dimension in their literature
review [3]. It may be argued that in organizational practice,
the cloud represents merely a technical deployment option
for data-related processes: whether an organization consumes
data storage/processing as a service from a cloud provider
or utilizes an in-house IT system for this. We believe that
fundamental data governance principles and accountabilities
are, to a large extent, generic for both cloud and non-cloud
deployment options. In the cloud, the cloud provider receives
delegated responsibility for some data governance concepts;
however, the concepts remain the same. For this reason,
we did not include the term “cloud” as a main classification
dimension but rather an additional search term.

Whereas practice-oriented sources might provide good
guidance for organizational decisions and practical imple-
mentation, and some literature reviews in data governance
explicitly include them [3], [41], the research value might
be possibly diluted by the practical orientation or a specific
institutional/analyst focus or vendor claims. In line with our
research question, we included only academic contributions
in our systematic literature review.

TABLE 2. Advanced search query strings in citation databases.

Citation
Database

Scopus

Query String

TITLE-ABS-KEY ( "data governance" ) AND
TITLE-ABS-KEY ( "big data" OR "data lake" OR "
data warehouse" OR "management information
system" OR "data-driven innovation" OR "analytics"
OR "ml" OR "machine learning" OR "ai" OR
"artificial intelligence" OR "cloud" OR "llm" OR
"large language model" OR "genai" OR "generative
ai" OR "decision support" OR "iot" OR "internet-of-
things" OR "internet of things" ) AND ( LIMIT-TO (
DOCTYPE, "ch" ) OR LIMIT-TO ( DOCTYPE ,
"cp" ) OR LIMIT-TO ( DOCTYPE , "ar" ) ) AND (
LIMIT-TO ( PUBYEAR, 2017 ) OR LIMIT-TO (
PUBYEAR, 2018 ) OR LIMIT-TO ( PUBYEAR,
2019 ) OR LIMIT-TO ( PUBYEAR, 2020 ) OR
LIMIT-TO ( PUBYEAR, 2021 ) OR LIMIT-TO (
PUBYEAR, 2022 ) OR LIMIT-TO ( PUBYEAR,
2023 ) ) AND ( LIMIT-TO ( LANGUAGE ,
"English" ) )
TS=("data governance") AND TS=("big data" OR
"data lake" OR " data warehouse" OR "management
information system" OR "data-driven innovation" OR
"analytics" OR "ML" OR "machine learning" OR
"AI" OR "Artificial intelligence" OR "cloud" OR
"LLM" OR "Large language model" OR "genai" OR
"generative AI" OR "decision support” OR "IoT" OR
"internet-of-things" OR "internet of things" ) AND
PY=(2017-2023) AND LA=(English)

Note: We manually restricted the results of the Web of Science query to
Article, Proceeding Paper, and Book Chapters to keep the query
symmetrical with the one used in Scopus.

Web of
Science

We sorted the respective results list for each online
database by the most cited to facilitate abstract review. Then,
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we reviewed each abstract to clean the list of results, consider-
ing the inclusion and exclusion criteria set for our systematic
literature review, as shown in Table 1.

Next, a forward/backward search was applied iteratively
to ensure comprehensive coverage of relevant studies and
cross-references. In the backward search, we examined the
references of papers identified through the initial online
search to identify earlier, foundational studies within the
study period. Subsequently, we conducted a forward search
to identify later studies from the same period that cited these
key papers, as they may incorporate more recent scientific
insights. External validity, defined in [47] as the general-
izability and applicability of findings beyond the scope of
the study, was our primary criterion for including additional
studies in the review. We added six papers using the for-
ward/backward search that had not been included in the
original query results, for example, owing to the featured key-
words [4], [5], [7], [27], [41], [44]. Arriving at a pre-selected
sample of studies, we retrieved the full-text versions for
review and iteratively trimmed the pre-selection again by
applying our qualitative relevance criteria.

Although we do not claim that our review is fully exhaus-
tive, the most influential articles were captured and evaluated.
The final selected sample of the most relevant published
studies that met our inclusion criteria was analyzed and
evaluated in detail using full-text versions. We categorized
and summarized the eligible publications, derived additional
quantitative literature statistics, and combined and synthe-
sized comprehensive research findings. Finally, we present
the conclusions and future work, as outlined in Section V.

The individual search and review stages of our systematic
literature review yielded the results presented in Table 3.

TABLE 3. Number of studies retrieved per search stage in systematic
review.

Search Stage Number of Studies *

Online keyword-based query Scopus: Web of

721 Science:
454

Abstract-based relevance 109

check, merging of the results

list and removal of duplicates

Forward/backward search +6

Detailed review, final sample 38

selection

During the review of the query results (both abstract and
full-text), the main reasons for excluding studies from the
final selected sample were as follows:

« Not related to data governance

« Related to data governance, but with a different research

subject, prevails over the generic notion of data gover-
nance. Examples include protecting indigenous rights,
obesity research, website data, knowledge creation,
corporate performance management, risk management,
IT security, and data encryption.
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o Duplicates

« Full-text version not available online, implicitly result-
ing in a lower impact/citation level

o Wrong file format of the full-text version (e.g., slide
deck).

« Strong sector/industry focus

o Individual country/regional focus

« Vendor focus

« Individual case studies

We implemented a structured coding scheme to system-
atically categorize and analyze the data extracted from the
literature. Each study was coded according to predefined
descriptive and interpretative categories, including approach,
approach type, research area, research output type, output,
accentuated governance framework dimension, and identified
research gaps.

Our analytical framework consisted of three key compo-
nents as introduced by [47]:

1) Descriptive data synthesis was used to identify trends,
relationships, and patterns across studies.

2) A line-of-argument synthesis was used to systemati-
cally document and tabulate the approach adopted by
each study (see Table 9).

3) A comprehensive systematic review report plotted
reference clusters within the foundational model estab-
lished by the study set (see Table 10).

IV. RESULTS

A. PUBLICATION FREQUENCY

Fig. 1 outlines the annual distribution of the relevant pub-
lications within the study period of 2017-2023. The data
indicate the steady interest of scholars in data governance
research, with peaks in the relevant eligible literature in 2019
(23.68%) and 2023 (21.05%). 2019 witnessed the publica-
tion of multiple influential literature reviews summarizing
previous studies [3], [7], [16], [24]. We interpret the peak
in 2023 as the scholars’ response to the onset of Al as a
key application domain of data governance [25], [50]. Future
literature research will show whether a general upward trend

9
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6 5

5 grereeeeeeese e eseeseee Z ; :
4

3

2

1

0

2017 2018 2019 2020 2021 2022 2023

mmmmm No. of publications ~ «eeveeees Linear (No. of publications)

FIGURE 1. Number of relevant publications by year, incl. a trend for the
researched period.
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in scientific publications in data governance can be confirmed
beyond 2023.

B. ANALYSIS OF AUTHORS

We examined the author dimensions in a sample of relevant
publications. Table 4 shows the number of contributions by
an author or co-author in the analyzed timeframe.

TABLE 4. Number of contributions by author/co-author.

No. of Studies

Author in the Sample Publications *
Al-Ruithe, M. 3 (2], [3], [51]
Benkhelifa, E. 3 (2], [40], [51]
Sammon, D. 3 [4], [41], [44]
Abraham, R. 2 [71,[25]
Alhassan, 1. 2 [4], [41]
vom Brocke, J. 2 [7], [25]
Daly, M. 2 [4], [41]
Schneider, J. 2 [7], [25]
Yebenes, J. 2 [16], [29]
Zorrilla, M. 2 [16], [29]

Note: Only authors/co-authors with more than one study in the sample
were included.

The author team around Al-Ruithe [2], [3], and [51]
can be considered pioneers of structured literature analysis
and related conceptual research in data governance. Their
impact was also confirmed by the citation statistics within the
reviewed literature, as shown in Table 5, where they ranked
among the top influencers.

TABLE 5. Top 5 studies with most citations.

Author(s) No. of Citations Study *
Janssen, Brous, 182 [28]
Estevez, Barbosa,

Janowski

Abraham, Schneider, 181 [7]
vom Brocke

Al-Ruithe, Benkhelifa, 70 [3]
Hameed

Alhassan, Sammon, 45 [41]
Daly

Al-Badi, Tarhini, Khan 43 [40]

Note: Source: Scopus, retrieved on January 26, 2024.

Janssen, Brous, Estevez, Barbosa, and Janowski are the
most frequently cited teams, with impactful conceptual
research on the main principles of data governance [28].
In addition, the author team Abraham, Schneider, and vom
Brocke, with their structured literature review and conceptual
framework research [7], are frequently referred to as sources
among the data governance scholar community.

C. PUBLICATION ANALYSIS

We scrutinized the research sample for publication-related
attributes including publication outlets and journal names.
The graph (Fig. 2) shows the breakdown by publication out-
let type (journal articles, conference proceedings, and book
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sections), with articles (50%) and conference papers (47%)
representing the prevailing publication outlet types in the
study sample.

1;3%

19; 50%
18; 47%

= Book section = Conference paper Journal article

FIGURE 2. Breakdown of studies by publication outlet type.

Next, we examined the journals in which relevant studies
from our research sample were published.

TABLE 6. Overview of journals with relevant published studies and
corresponding impact factors.

No. of SCImago
Journal Name Publications Journal
Rank 2023

Information and Organization 3 2.01
Information Systems Management 2 1.6
Advances in Artificial Intelligence 1 0.16
and Machine Learning
Communications in Computer and 1 0.2

Information Science

Computer Standards and Interfaces
Decision Science Letters

Future Internet 0.81
Government Information Quarterly 2.17

1 1.7
1
1
1
IEEE Access 1 0.96
1
1
1
1

0.4

IEEE Security and Privacy 0.79
Information and Management 2.59
Information Systems Frontiers 1.58

International Journal of Information 5.78
Management
Journal of Decision Systems 1 0.75
Journal of Enterprise Information 1 1.65
Management
Personal and Ubiquitous Computing 1 0.65

Table 6 indicates the broad distribution of scientific jour-
nals that publish studies on data governance. Information
and Organization (three articles) and Information Systems
Management (two articles) were the only journals in which
more than one study was included in our sample. Otherwise,
the publications were evenly distributed, with one article
each. Given that all journals within our sample were indexed
by Scopus, we utilized the SCImago Journal Rank (SJR)
indicator [52] as a proxy for assessing their impact. SJR
reflects the average number of weighted citations received in
2023 by articles published in the preceding three years. Our
analysis shows that the journals with the highest volume of
data governance studies also tend to have an above-average
impact within the sample, indicating significant reach among
their respective audiences. The journal scope analysis further
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revealed that the predominant audience for the data gover-
nance studies in our sample comprised scholars and experts
in information management and information systems.

D. APPROACH CATEGORIZATION

We applied the approach categorization analysis as described
in [53] to provide an overview of the respective scientific
approaches used by the authors. Our classification differ-
entiates between empirical and non-empirical approaches.
Design science research has also been added as a new empir-
ical category [54].

TABLE 7. Overview of scientific approaches applied by relevant
published studies.

Approach Type Approach No. of Publications

Empirical Case study/survey research 2
Case study 1
Design science research 1
Panel study 1
Survey research 1
Conceptual research 1
Literature 1
review/conceptual research

Literature review 4

Non-empirical 5
3

Table 7 shows that conceptual research (15 studies) and
conceptual research combined with a structured literature
review (13 studies) were by far the most used approaches to
generate and consolidate scientific knowledge in data gov-
ernance during the research period. The share of empirical
research (six studies in total) in the overall sample (38 studies)
was still relatively low. Among the limited empirical stud-
ies, the panel study by Black et al. [10] provides evidence
of individual, organizational, and environmental factors that
contribute to successful data governance implementations.
The case studies conducted by Knapton [48], Papagianni-
dis et al. [50], and Zhang et al. [26] provide an empirical
understanding of key themes and best-practice recommenda-
tions for data governance activities.

100%
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FIGURE 3. Distribution of empirical vs. non-empirical approaches in
published studies by year (Percentage and Number of Publications).

While Fig. 3 reveals an increase in the empirical portion
in recent years, the studies themselves also suggest more
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empirical research as a future direction for scientific work in
data governance (see also Section V).

E. ANALYSIS OF STATE-OF-THE-ART ON DATA
GOVERNANCE

A detailed content examination of the relevant study sample
reveals the heterogeneous nature of scientific contributions in
the researched timeframe. The authors have been driven by a
common interest in consolidating knowledge on data gover-
nance by exploring different related research areas. As shown
in Table 8, the resulting diversity of research output types
contributes to the. state-of-the-art on data governance across
the following dimensions:

o Conceptual model/framework/principles/motivators of
data governance
« Activity/relationship/workflow model
« Critical success factors/challenges of data governance
implementations
« Maturity model for data governance evaluation
« Elaborating data governance concepts specific to the
selected application/data/deployment domains Al, big
data, analytics, data lakes, clouds, etc.
In some studies, we observed multiple research outputs
per study (e.g., a data governance model combined with the
respective maturity evaluation framework).
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FIGURE 4. Publication frequency by research area in relevant published
studies.

The studies at the intersection of the generic research area
“data governance’ and output type ‘““model/principles” tend
to answer best our research question on the state-of-the-art
in the generic definition/term of data governance. Several
conclusions can be drawn by combining the research area and
the output-type data.

o Table 8 confirms that regarding publication frequency,
the highest number of relevant studies (10 studies) is
situated at the link between “data governance” and
“model/principles”.

o Fig. 4 reveals that the generic category ‘“‘data gov-
ernance” (17 unique studies) is the top value in the
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TABLE 8. Overview of relevant published studies with research area and output type.

Research Area

Research Output Type

Organizational

S}fstem Critical Challenges Research areas Activity Maturity value of data Mo@el/
architecture success factors network model (governance) principles
Data governance [22] [4], [10], [45] [11, [5] [11. [7], [43] [41, [6], [10], [43] [31, [4]. [6],
[44] [71, [15], [24],
[26], [41],
[45], [48]
Big data governance [55] [17] [56] [91, [23] [40]
Al governance [50] [81, [21], [25],
[28], [49], [50]
Analytics [27]
governance
Cloud data [2], [3] 121, [3] [13], [51] [13]
governance
Data lake [57]
governance
Data governance for [29] [16], [29]
Industry 4.0
Al-supported data [23]
governance
Ecosystem data [11]
governance
Data sustainability [14]
Data factory [42]
20 output, including model designs, success factors/challenges,
26 o . . .
- activity models/actor networks, and strategic motiva-
. tions/principles, as shown in Table 9, helped directly or
s indirectly enhanced the general definition of data gover-
i, , nance. We observed different types of such contributions to
. ° 5 4 R the state-of-the-art in the sample, including the following
, l I l B = . studies:
. < &o&\ Q}\@@? @L@‘% ‘@o&\ y@* z@o‘* \@é&e e Outlining a data governance co&ceptual model/
M S ¢ ¢ & &£ & £ framework, e.g.,: Al-Ruithe et al. [3] with the conceptual
3 & & &
°© & O@f’ < v framework for cloud data governance; Abraham et al.

m No. of publications

FIGURE 5. Publication frequency in published studies by research output
type.

research area dimension, followed by the big data gover-
nance data domain (six studies) and the Al governance
application domain (six studies).

o Fig. 5 ranks the generic category ‘‘model/principles”
(26 unique studies) as the top value for the research
output type.

The dominance of the studies from the two generic cate-
gories ‘“‘data governance” and ‘“‘model/principles” as shown
in Fig. 4 and 5 confirms that the set-up of our online search
supported addressing the research question.

Table 9 provides a chronological overview of the eligible
studies, detailing their respective scientific approaches and
research outputs.

The research studies have contributed to state-of-the-art
conceptual research in data governance. Each published
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[7] with their advanced conceptual framework for
data governance, grouping the individual concepts into
dimensions and also including the “antecedents” and
“consequences’’ of data governance for a holistic view;
Al-Badi et al. [40] synthesizing a governance model
for big data; Debattista et al. [23] extending a generic
data governance model by the notion of value-driven Al
governance; Enders [43] also exploring the data value
topic and related research areas; Lillie and Eybers [24]
enhancing the generic data governance framework by
the notion of agile activities; the factor-based data gov-
ernance model by Chandra et al. [45] and other generic,
conceptual contributions/summaries in [6], [15], [16],
and [29], extending a comprehensive data governance
conceptual model into the application area of Indus-
try 4.0.

o Confirming/enhancing an existing model, for example
Schneider et al. [25], referring to and evolving [7] into a
generic concept for Al governance.

« Solidifying data governance semantics/terminology
with their notion of data governance activities [41].

« Introducing an innovative actor/network perspective on
data governance [17].
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TABLE 9. Chronological overview of relevant studies.

Study Author(s) Publication Approach Output
Year
Cloud data governance maturity model [51] 2017 literature review, Key dimensions and factors for cloud data
conceptual research governance. Cloud data governance
maturity model.
Analysis and Classification of Barriers and 2] 2017 literature review, Classification of success factors and
Critical Success Factors for Implementing a conceptual research ~ barriers for cloud data governance.
Cloud Data Governance Strategy
Cloud data governance maturity model [13] 2017 conceptual research Cloud data governance model and
governance maturity model.
Research on big data governance based on actor- [17] 2017 conceptual research Actor/workflow model of (big) data
network theory and Petri nets governance.
Exploring big data governance frameworks [40] 2018 literature review, Big data governance model.
conceptual research
Data governance activities: a comparison between  [41] 2018 literature review, Data governance activity model.
scientific and practice-oriented literature conceptual research
Semantic data ingestion for intelligent, value- [23] 2018 conceptual research Conceptual model for value-driven Al data
driven big data analytics governance.
Exploring the Value of Data — A Research [43] 2018 literature review, Value-based data governance. Research
Agenda conceptual research agenda to further explore the value of data.
Research and application of enterprise big data [15] 2018 conceptual research ~ Data governance model.
governance
Big data governance, dynamic capability and [9] 2019 survey research Proven causal relationship between big
decision-making effectiveness: Fuzzy sets data governance and effective decision
approach making.
Data governance: A conceptual framework, [7] 2019 literature review, Data governance model. Identified gaps
structured review, and research agenda conceptual research for further research.
Evaluation of big data governance - Combininga  [56] 2019 conceptual research Big data governance maturity model.
multi-criteria approach and systems theory
A systematic literature review of data governance  [3] 2019 literature review, Critical success factors/barriers for
and cloud data governance conceptual research implementation of data governance. Key
dimensions of data governance.
Challenges of implementing cloud data
governance.
Critical Success Factors for Data Governance: A [4] 2019 literature review, Critical success factors for data
Theory Building Approach conceptual research governance, including an action-based
data governance model. Data governance
maturity evaluation matrix.
Overview of Data Governance in Business [6] 2019 conceptual research Data governance model and maturity
Contexts model.
Data Science Data Governance [Al Ethics] [49] 2019 conceptual research Responsible data science practices for Al
ethics.
Identifying the constructs and agile capabilities of ~ [24] 2019 literature review Agile capabilities for data governance and
data governance and data management: A review data management.
of the literature
Towards a data governance framework for third [16] 2019 literature review, Contribution to a simple, maintainable and
generation platforms conceptual research extendable data governance model for
Industry 4.0.
Data lake governance: Towards a systemic and [57] 2020 conceptual research ~ Data lake governance model based on
natural ecosystem analogy natural manner and systematic manner as
multidisciplinary approaches.
Data governance: Organizing data for trustworthy  [28] 2020 conceptual research Data governance principles for Al based
Artificial Intelligence on big data.
Creating a Data Factory for Data Products [42] 2020 literature review, Data factory model.
conceptual research
Analysis of data governance implications on big [55] 2020 conceptual research ~ Big data governance dynamics,

data
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challenges, opportunities and risks.
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TABLE 9. (Continued.) Chronological overview of relevant studies.

Governance of Ethical and Trustworthy Al [21] 2021
Systems: Research Gaps in the ECCOLA Method

An Ontological-Based Model to Data Governance  [22] 2021
for Big Data

Toward big data and analytics governance: [27] 2021
Redefining structural governance mechanisms

Towards a taxonomy of ecosystem data [11] 2021
governance

Towards Data Governance for Federated Machine  [8] 2022
Learning

Grounding data governance motivations: a review  [44] 2022
of the literature

Data Matters: A Strategic Action Framework for [26] 2022
Data Governance

A reference framework for the implementation of  [29] 2022
data governance systems for industry 4.0

Challenges to Implementing Effective Data [5] 2023
Governance: A Literature Review

Data governance and the secondary use of data: [10] 2023
The board influence

Control and Data Integrity are Important Factors [45] 2023
of Data Governance Technology

Data sustainability: Data governance in data [14] 2023
infrastructures across technological and human

generations

Exploring Mid-Market Strategies for Big Data [48] 2023
Governance

Toward Al Governance: Identifying Best [50] 2023
Practices and Potential Barriers and Outcomes

Artificial Intelligence Governance For Businesses ~ [25] 2023
Data governance and digital innovation: A [1] 2023
translational account of practitioner issues for IS

research

conceptual research

literature review,
conceptual research

design science
research

literature review,
conceptual research

conceptual research
literature review,
conceptual research

case study

conceptual research

literature review

panel study

literature review

conceptual research

case study, survey
research

case study, survey
research

literature review,
conceptual research
conceptual research

Typology combining themes/practices for
ethical Al development.

Autonomous system architecture as an
ontology-based reasoning distributed
system for the decision associated with the
data governance processes.

Roles and responsibilities for
data/analytics governance.

Taxonomy of ecosystem data governance.

Approach for data governance for
federated machine learning.

Five decision domains for assessing data
governance effectiveness.

Strategic action framework for data
governance.

Data governance model and maturity
model for Industry 4.0.

Most influential data governance
challenges.

Data governance as a critical enabler of
competitive advantage.

Data governance model with primary
technological factors for data governance
efficacy.

Sustainability challenges in data
governance.

Major themes for data governance
strategies.

Al governance model. Key challenges and
recommended actions.

Al governance model.
Practitioners’ challenges in data

governance. Research areas in data
governance.

o Elaborating the emerging, urgent topic of Al Ethics
[21], [49].

« Emphasizing selected concepts of the overall data gover-
nance model by declaring them critical success factors
[2], [3], [4] and/or challenges [1], [5], [50].

o Proposed evaluation models for data governance matu-
rity [4], [6], [13], [29], [44], [51], [56].

o Exploring key principles, strategies, and motivators for
data governance [26], [28], [48].

Table 10 summarizes the conceptual framework for data
governance, as reflected in recent literature on data gov-
ernance. We used the comprehensive conceptual frame-
work outlined in [7] as the baseline. Where appropriate,
we adopted the model by extending the list of the concepts
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in [7] with additional notions, as referred to by other rele-
vant published work from our systematic literature review.
We regard the framework in [7] as the most adequate
synthesis at present of the previously available conceptual
work, serving as effective guidance for both scholars and
practitioners.

The data governance model in [7] consists of six
dimensions:

1) Governance mechanisms

2) Organizational scope

3) Data scope

4) Domain scope

5) Antecedents

6) Consequences.
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TABLE 10. Overview of state-of-the-art data governance framework dimensions with referencing published studies.

Concept/Factor/Effect

Referencing Studies

Legal and regulatory requirements, market volatility, industry,

Organizational strategy, IT strategy, diversification, location of
decision-making authority, degree of process

IT architecture, organization culture, data-driven mindset, data
strategy, data governance maturity, senior management support,
business case for data governance, availability of resources for data
governance, business agility, involvement of data stakeholders,

Roles and responsibilities, location of decision-making authority

Data strategy, data governance strategy/roadmap,

policies, standards, processes, procedures, contractual agreements,
performance measurement/feedback, cost measurement, compliance
monitoring, data governance tools, issue management, change

Communication, training, coordination of decision making

Data governance organization on project/company level

Dimension Sub-dimension
Antecedents: “Contingency External
factors which impact the country
adoption and implementation of  Internal
data governance” [7]
harmonization/integration,
business ownership of data analysis
Governance mechanisms: Structural
Formal structures that “help to
plan and control data
management activities” [7]
Procedural
management
Relational
Organizational scope: “The unit  Intra-
of analysis” [7] organizational
Inter- Ecosystem data governance
organizational

Domain scope: “Main data
decision domains” [7]

Data scope: Data areas with
“partially different requirements
on data governance” [7]
Consequences: “The effects of
data governance” [7]

Traditional data
Big data

Data quality, data quantity, data integrity, data standardization, data
security, data privacy, data availability, data requirements, data
access, data sharing/transfer, data diversity, data architecture, data
integration, data lifecycle, meta data, data classification, data
transparency, auditability, data value, data storage, infrastructure,
tools, technologies, performance, availability in the cloud, service
level agreement in the cloud, Al ethics, data usage by Al

Master data, transactional data, reference data, analytical data

Web and social media data, machine-generated data, streaming data,
biometric data, consumer data, unstructured data

Intermediate performance effects, risk/compliance management,
explainability of data-driven decisions, lineage/trustworthiness,
social impact, environmental impact, orchestration

[7], [20], [25]

(2], 3], [6], [7], [10],
[25], [27], [29], [40],
(51]

(11, [2], 3], [41, [7],
[13], [16], [24], [25],
[27], [28], [29], [40],
[45], [50], [51], [56]
(1], [2], [31, [4], [7),
[13], [16], [17], [25],
(28], [29], [40], [45],
[50], [51]

(11, (2], [3], [71, [13],
[21], [25], [26], [40],
[45], [50], [51]

(2], 3], [6], [71, [13],
(15], [17], [24], [25],
[29], [43], [45], [51]
(7], [11], [14], [25],
[26], [28], [29], [49],
(50]

(31, [6], [7], [13],
[15], [17], [21], [25],
(28], [29], [41], [45],
[49], [56]

(7], [15], [27]

(6], [7], [15], [16],
[28], [29], [40], [56]
(2], [6], [7], [10],
[21], [25], [26], [29],
[43], [49], [50]

Hence, the model provides a logical structure and con-
ceptual foundation for integrating individual data governance
concepts, factors, and effects from foundational research and
new insights from our systematic literature review. To render
the state-of-the art on data governance as the sum of the con-
tributions of the eligible studies, we eventually mapped the
framework’s dimensions to publications referencing, accen-
tuating, or acknowledging the respective dimension as part of
the general model.

In the study texts, we also examined the relative promi-
nence of individual data governance concepts when forming
the state-of-the-art framework. The results in Fig. 6 are only
approximate, as we had to judge whether the respective
term was indeed used in the context of a data governance
framework and not just as a passing mention. However, the
aggregated results provide a useful overview of the most
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frequently highlighted individual data governance concepts
within research studies.

The decision domain of the data quality is the most fre-
quently mentioned concept. This is partly because the appli-
cation domains of Al and analytics require high-quality data,
thus affecting related data governance decisions. In addi-
tion, the historical evolution of data governance plays a role
here and its ties with technical data management, where
data quality is considered a priority. Policies, standards,
procedures, roles, and responsibilities are the key con-
cepts of every data governance implementation. Thus, their
strong positions within the rankings are logical. Applying
advanced text analysis/natural language processing methods
in papers’ content/abstracts and/or in database queries related
to data governance to examine the relationships between
these terms and the evolution of their ranking position
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FIGURE 6. Top 10 data governance concepts by the number of referencing
relevant published studies.

over time might be an impactful research idea for future
work.

V. CONCLUSION AND FUTURE WORKS
A. RESEARCH AGENDA
In the era of Al and big data, progress in scientific research
on governance exercised over data management is highly
desirable. We synthesized the call for further research in
this field, as presented in individual research studies. There
is still a gap in the consensus among researchers regarding
the definition of data governance, including the semantic
overlaps between data governance, information governance,
analytics governance, and data management. The reviewed
literature suggests future work on solidifying the data gover-
nance model and the related maturity evaluation framework.
Organizations may also benefit from a thorough scientific
evaluation of data governance strategies and motivators,
critical success factors, and challenges pertinent to the prac-
tical implementation of data governance. Future researchers
should also enhance the actor/activity model of data gover-
nance, the implications of data governance in an ecosystem
beyond the boundaries of one organization, further elaborate
the notion of data value, and conduct empirical, case-study
based research in the development of data governance imple-
mentation over time.

Beyond the core model focus, future works might:

e Apply enhanced scientific methods in new examina-
tions, as well as validate, extend, refine, and generalize
the existing knowledge on data governance.

e More frequently use empirical approaches, including
case studies, longitudinal/panel data, and focus groups.
Further approaches proposed for future work include
advanced content analysis methods, relationship anal-
yses, and in-depth analyses.

e Charter the surrounding, emerging topics, including the
concept of automated/Al-supported data governance,
data factories for data products, or the domains for
which generic data governance is specifically applied,
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including data governance for Al, advanced analytics,

process mining, big data, cloud data, and Industry 4.0.
e Explore sector-specific characteristics (e.g., data gov-
ernance in healthcare, higher education).
Evaluate the impact of Al ethics on data/Al/analytics
governance in light of the recent regulations, focusing
particularly on ethical practices in work with the data
asset.

B. CONCLUSION

The objective of our study was to perform a systematic litera-
ture review, capturing the state-of-the-art on data governance
in recently published work. As an important step, we charted
previous pivotal literature analyses on data governance. These
had been tracking data governance since its introduction,
noting the term’s evolution and separation from the techni-
cal data management discipline, as reflected in the hitherto
available pioneering works.

To determine the incremental contribution to the state-
of-the-art on data governance, we performed a repeatable,
structured search in leading scientific databases. We con-
ducted a thorough analysis of the metadata and content within
the retrieved samples of relevant studies. The outcomes
yielded several interesting findings for the researched period
between 2017-2023:

We observed a healthy publication frequency in the scien-
tific literature on data governance with an ongoing upward
trend. The evaluation of the individual authors’ publication
frequency and impact helped to identify key players in the
data governance scholar community.

Analysis of publication outlets revealed a broad distribu-
tion of studies relevant to data governance across journals,
conferences, and books, targeting the main audience of
information systems/information management scholars and
practitioners.

Regarding the scientific approaches used in the studies,
we confirmed the current prevalence of non-empirical sci-
entific methodologies, with a recent uptake observed in
empirical approaches as well.

When analyzing the output types of the relevant studies,
we observed good coverage of the input to the conceptual
model. This means that recently published research has sig-
nificantly contributed to solidifying the generic definition
and framework of data governance. To provide orientation
aid to future researchers, we have included a chronological
timeline featuring relevant studies with short summaries. Our
synthesis of the state-of-the-art data governance conceptual
framework, as proposed and/or enhanced by relevant studies,
can serve as a stabilizing foundation for future incremental
research in this area.

The limitations of our study include the focused selec-
tion of keywords for online literature search, which poses
a methodological challenge. Our choice of the single main
search term ‘“data governance” was deliberate, excluding
the terms of “information governance”, ‘“‘analytics gover-
nance”’, or ‘‘data management” for reasons discussed in
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Section III. Future research in this area may include a com-
parative analysis to reveal the extent to which these terms
are interchangeable, overlapping, or disjunct. Future research
should also chart the chronological evolution of the notion of
data governance since its introduction. We are also aware that
excluding practitioners’ and institutional publications from
the scope of our systematic literature research might have
led to some omissions in the state-of-the-art. However, the
setup of our study was intended to keep the outcome undiluted
by the vendor/institutional focus. Future work will involve
broader, more comprehensive, systematic literature reviews
across scholars and practice-oriented literature as a valu-
able update. In addition, we acknowledge that not including
non-English studies in the scope might have introduced biases
affecting the validity and comprehensiveness of the find-
ings. For future research, we suggest developing strategies
to minimize language biases and ensure a more balanced and
comprehensive review. The strategies will involve including
non-English studies in search and cross-referencing, collab-
orating with experts fluent in different languages, using of
translation tools for accurate interpretation of non-English
studies, and comparing findings across languages.

We believe that our systematic literature review of state-
of-the-art data governance has direct practical implications
for both scholars and practitioners in data governance.
An overview of recent knowledge will serve as a guide for
better orientation in most current data governance concepts,
as well as in recent publications. Our intention is to contribute
to the further solidification of data governance as a scientific
and organizational discipline, and to map out key directions
for future research.
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