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Abstract

The topic of digital maturity has evolved into a full-grown hype in the last decade.
It is widely assumed that the level of an organization’s digital maturity is directly
linked to its performance. Digital Maturity Models (DMMs) have been designed
specifically to assess an organization’s digital status quo and to provide concrete
measures to increase its level of digital maturity. Given this relevance, a multitude
of these models have emerged. Still, the development and application of DMMs is
controversially discussed within the academic community leading to great uncer-
tainty regarding their value for both theory and practice. In this systematic literature
review, we seek to paint a comprehensive picture of the research field by identi-
fying and contrasting the main contentious opinions among IS scholars. An anal-
ysis of detailed information regarding the research area — encompassing extensive
DMM literature, academic discussion, and feedback — shows that various critical
voices question the actual practical and theoretical value of DMMs, underlining the
absence of objective evaluation criteria of these models and pointing out the lack
of empirical data to prove the suggested relationship between maturity and perfor-
mance. Based on our experience in this field, we provide a first synthesis of eleven
years of DMMs and derive a research agenda.
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1 Introduction

Following the omnipresent maxima that firms taking advantage of the manifold
chances of digital transformation are “likely to dominate the competition, while those
ineffectively dealing with the challenges are likely to be digital prey” (Cho et al. 2021,
p- 387), today’s organizations have set out on an ongoing journey to increase their level
of digital maturity. Achieving digital maturity is widely perceived as synonymous with
reaping the benefits of new technologies to attain increased competitiveness (Lichtblau
et al. 2015) and business performance (Eremina et al. 2019). Digital Maturity Models
(DMMs) have been designed specifically to guide firms on a predefined path through
the process of digital transformation (Williams et al. 2019) to “capitalize on the digital
technologies” and “to overcome existential threats and gain access to game-changing
opportunities” (Reddy et al. 2022, p. 223).

Today, we look back on more than a decade of Digital Maturity Models (DMMs).
Since the emergence of the first model in 2011 (presumably Friedrich et al. 2011), the
topic of digital maturity has evolved into a full-grown hype around the globe. Over the
past eleven years, the Google query “digital maturity”” has more than decupled (Google
Inc. 2021). Despite their remarkable popularity among managers and the continuous
emergence of new approaches, the use of Digital Maturity Models (DMMs) is contro-
versially discussed within the academic community (Berger et al. 2020; Rader 2019;
Teichert 2019). It becomes apparent that this subject bears both high practical and theo-
retical relevance. Design and application of DMM:s are located directly at the intersec-
tion of theory and practice.

A systematic analysis of corresponding literature shows that various critical voices
question the expedience of present DMMs (Thordsen et al. 2020). It is found that
experts disagree on the actual contribution of DMMs to practice and research, under-
lining the absence of objective evaluation criteria of these models and pointing out the
lack of empirical data to prove the suggested relationship between maturity and perfor-
mance (Teichert 2019). One could go as far as to claim that these severe points of criti-
cism ultimately question the sheer reason of existence of these models. Consequently,
scholars in the field of maturity models univocally agree that there is a clear gap of
knowledge concerning these topics (Chanias and Hess, 2016b) and call for further
investigation with regard to how maturity models “add value in comparison to more
traditional ways of diagnosing improvement opportunities” for organizations (Bititci
et al. 2015, p. 3065). After roughly a decade of DMM research, today is a suitable point
in time to engage in a synthesis of one of the currently most controversy discussed
research domains of the IS discipline. Therefore, in this paper, we seek to paint a com-
prehensive picture of the status quo of the research field of DMMs, particularly regard-
ing the main controversies among IS scholars. Consequently, the underlying research
questions of this work are:

1. What are the main controversies regarding Digital Maturity Models in the disci-
pline of IS?

More specifically, the aims of this paper are:
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1. To portray the main controversies and perspectives for the research field of DMMs
2. To derive a first research agenda for the topic of DMMs

We are reaching these aims by first outlining current definitions of the concept
of digital maturity and DMMs respectively. In this course, we elaborate on the gen-
eral approach, nature, and specific components of the existing models. After having
established a common ground, we present our qualitative research design, consist-
ing in a systematic review of academic literature in the field of DMMs, followed by
a deductive content analysis based on a set of predefined categories clustering the
present discussions in the academic community (Mayring 2014). Then, we struc-
ture and present our findings. Subsequently, the results are put into context while
we shed light on the main areas of dissent contrasting opposing points of view in
the present literature. Finally, we provide a short synthesis and propose a research
agenda revealing potential avenues for future research in the areas of interest. This
research agenda is both natural outcome of the present discussion and main contri-
bution of this work.

2 Digital maturity models

Even after nearly 50 years of research in the subject of maturity models in gen-
eral, a jargon jungle of related concepts persists. Terms such as framework, stages
of growth model, stage model, change model, and maturity model are used synony-
mously (Becker et al. 2010). Additionally, an examination of the relevant literature
reveals that different interpretations of the term Digital Maturity exist (Hellweg
et al. 2021). To date, there is no standard definition for this phenomenon (Aslanova
and Kulichkina 2020). To lay a solid foundation for the following systematic litera-
ture review, we refer to these short definitions:

Digital Maturity is “the status of a company’s digital transformation”
— it describes “what a company has already achieved with regard to transforma-
tion efforts” (Chanias and Hess, 2016a, p. 2). Here, efforts encompass implemented
changes both from an operational perspective, as well as acquired capabilities with
regards to the mastering of the organization’s digital transformation process.

The term Digital Maturity Model refers to normative reference frameworks that
organizations apply to determine their present state of digital maturity and thus of
their digital transformation across its various building blocks and levels (Williams
et al. 2019). The concept of digital transformation has been defined by Berghaus and
Back (2016, p. 2) as the “technology-induced change on many levels in the organi-
zation that includes both the exploitation of digital technologies to improve exist-
ing processes, and the exploration of digital innovation, which can potentially trans-
form the business model”. In this context, DMMs are designed to lead organizations
through the challenges of digital transformation (e.g., Teichert 2019).

The objective is to identify and prioritize concrete measures that will drive the
progress towards a target level of digital maturity. Consecutive evolutionary phases
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represent different degrees of maturity. According to the provided definition, soft-
ware maturity models, such as the capability maturity model (CMM) (Paulk et al.
1993), IT maturity models, such as Nolan’s stage model (Nolan and Koot, 1992),
or business transformation models (e.g., Venkatraman 1994) cannot be considered
DMMs as they are not treating the organization’s digital transformation within a
holistic approach across its many levels. It is said that assessing a firm’s maturity
is a critical step in achieving a higher degree of organizational performance (Bititci
et al. 2015). Due to the simplicity of maturity models and their great practical use,
a great variety of DMMs has been developed during the previous decade (Biiyiikoz-
kan and Giiler 2020). It becomes apparent that DMMs are mainly designed for the
following fields of application in medium and large organizations. The largest stake
of the identified models serves a general business context (Catlin et al. 2015; West-
erman et al. 2011). Education (Purek et al., 2018; Jugo et al. 2017) and manufac-
turing (Colli et al. 2018; Gajsek et al. 2019) constitute the target sectors of another
substantial portion of present DMMs. Remaining models address a broach spectrum
of business fields such as services (Isaev et al. 2018), government (Fath-Allah et al.
2014) and telecommunications (Ochoa-Urrego and Pefia, 2020).

2.1 Architecture of DMMs

One characteristic of DMMs is their assessment of the organization’s status of digi-
tal transformation based on a set of predefined dimensions and consecutive maturity
levels. Alongside which, they offer guidance for the organization’s digital transfor-
mation. This design approach is referred to as a multidimensional orientation, which
is suitable considering the great complexity of the phenomenon DMMs intend to
depict (Ochoa-Urrego and Pefia, 2020). Again, it becomes clear that the concept
of digital transformation exceeds the simple integration of new technologies in the
organizational processes and activities (Teichert 2019).

Figure 1 depicts an exemplary DMM, designed for telecommunication service
providers (Valdez-De-Leon 2016). Here, dimensions and evolutionary stages can be
identified on the first sight.

In average, DMMs encompass six dimensions across four to six evolutionary
stages, respectively (Ochoa-Urrego and Pefia, 2020). The following dimensions
are most popular in present DMMs: Technology, Digital Culture, Operational Pro-
cesses, and Digital Strategy. Also, the dimension of Management (leadership and
performance respectively) is often referred to. Initially designed for software devel-
opment by Paulk et al. (1993) the capability maturity model (CMM) serves a blue-
print for the design of new IS maturity models (Aguiar et al. 2019; Becker et al.
2010). In this regard, it is also applied as main reference for basic terminology and
vocabulary. DMMs rely on this classic maturity model in the number and naming of
their evolutionary stages, too (e.g. Aguiar et al. 2019).
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Dimensions

Strategy h /Organization\ /Customer\ /Value Chain/\ /Operations\ /Technology\ /Innovation
Ecosystem

4
Optimizing
3
Integrating

Characteristics

Evolutionary Stages

1
Initiating

Fig.1 Exemplary Digital Maturity Model for Telecommunication Providers (Valdez-De-Leon 2016)
(adapted)

2.2 Stages of digital maturity

Certainly, there are substantial differences in the architecture and fields of applica-
tion of DMMs (Hizam-Hanafiah et al. 2020). Nevertheless, remarkable similarities
can be observed. In general, DMMs suggest resembling progressions to achieving
digital maturity (Ochoa-Urrego and Pefia, 2020). The following illustration depicts
the typical path to an organization’s digital maturity as it is presented by existing
DMMs (Fig. 2).

Inherently, the starting point of a digital organization is the creation of a digi-
tal strategy, which must be meticulously formulated and consistent with the overall
organizational strategy (Chanias and Hess, 2016b; Matt et al. 2015; Ochoa 2016).
In line with this intention, the initial stages of DMMs are related to the strategic
prioritization, flexible work, and management support of digital transformation (e.g.
Berghaus and Back 2016; Ifenthaler and Egloffstein 2020). Subsequent earlier stages
of digital maturity underline particularly the strategic importance of innovation.
In particular, DMMs stress the need for explicitly fostering digital innovation and
collaboration and of course consequently evaluating potential in new technologies.
Last, but not least, in these stages, new business opportunities or models are imple-
mented. In this context, the vast majority of DMMs (designed for a business context)
names the concept of platformization as a central term connecting the previously
mentioned ideas (e.g. Berger et al., 2020; Catlin et al. 2015; Friedrich et al. 2011;
Gill and VanBoskirk 2016; Westerman et al. 2012). The relevance of this concept for
an organization’s digital transformation is underlined by current research identify-
ing platformization as important “building block™ in the digitalization of traditional
industries (Pauli et al. 2021). In general, intermediary stages on the path towards
digital maturity emphasize particularly on the internal culture, organizational
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Digital Maturity:

A state of constant anticipation and adaptation to an everchanging environment.
Particularly the ability to critically reflect on and monitor business performance, together
with a willingness to permanently evolve, characterize a digitally mature organization

Final stages:

Main focus lies on strategic prioritization, flexible work, and management support of
digital transformation

Intermediary stages:

Emphasis lies particularly on the internal culture, organizational structure, leadership
style, and transformation management of the evolving entity.

\- /

4 N
Subsequent early stages:

Foster digital innovation and collaboration and consequently evaluating potential in new
technologies. New business opportunities or models are implemented. The concept of
platformization gains significance

\- /
N

Degree of Digital Maturity

~

Initial stages:

Main focus lies on strategic prioritization, flexible work, and management support of
digital transformation

-
.

~
J

Starting point:

Creation of a digital strategy, which must be meticulously formulated and consistent with

the overall organizational strategy

- J

Fig.2 Synthesis of typical evolutionary stages of current DMMs

structure, leadership style, and transformation management of the evolving entity
(Muehlburger et al. 2019; Nguyen et al. 2019; Salviotti et al. 2019). Berghaus and
Back aptly name this crucial phase “commit to transform” (2016, p. 8). Along this
thought, a more radical change in the organization’s culture, roles and responsibili-
ties comes along. Important internal capabilities here are an increased willingness
to take risks combined with a pro-active error culture. As we are approaching the
final stages on the way to maturity, user-centeredness is key (Berghaus and Back
2016; Catlin et al. 2015; Westerman et al. 2012). The personalization of customer
experiences along with tailored products and services characterizes the transforming
organization. This new orientation towards the customers is enabled by the data-
driven enterprise. The alignment of processes and real-time analysis of customer
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data using new technologies brings the organization closer to digital maturity. Due
to the incredibly fast pace of technological innovation and constantly increasing cus-
tomer expectations, digital maturity can be described as a state of constant anticipa-
tion and adaptation to an everchanging environment. Particularly the ability to criti-
cally reflect on and monitor business performance, together with a willingness to
permanently evolve, characterize a digitally mature organization.

As said before, IS maturity models in general still hold a number of weaknesses
(Becker et al. 2010). Especially the often-addressed lack of academic validity and
rigor needs to be mentioned here (Teichert 2019). De Bruin et al. (2005) trace this
point of criticism back to the poor theoretical base and limited empirical evidence
associated with insufficient documentation on the development of the maturity mod-
els. Unfortunately, DMMs are no exception. The previously outlined flaws are also
applicable for most present models (Thordsen et al. 2020). Now, having established
a common ground for discussion — by outlining the central characteristics and weak-
nesses of DMMs — we can devote ourselves to addressing our explorative research
design.

3 Research design

Our primary research goal is to comprehensively portray the main controversies
leading the discussion in the academic community regarding DMMs. First, we must
thus examine the status quo of the DMM literature by performing a systematic lit-
erature review in this research field. In this study, we exclude all models that are not
explicitly related to assessing the status quo of an organization’s digital transforma-
tion within a holistic approach as they cannot be considered DMMs. Software matu-
rity models, such as the capability maturity model (CMM) (Paulk et al. 1993), IT
maturity models, such as Nolan’s stage model (Nolan and Koot, 1992), or business
transformation models (e.g., Venkatraman 1994) are not taken into consideration.
With regards to the emergence of the presumably first DMM in the year 2011 (Frie-
drich et al. 2011), we concentrate our research on the timeframe between 2011 and
2022, respectively.

In a next step we perform a deductive content analysis of the literature pool using
a set of predefined categories along which the present discussions in the academic
community are clustered. These categories have been derived from multiple sources,
e.g., literature reviews, comments by reviewers and editors, discussions at scien-
tific conferences with both researchers and practitioners, and informal talks along
our field work (e.g., expert interviews). After having presented the findings of the
deductive content analysis, we discuss the differing positions regarding DMMs in
the academic community. Lastly, we derive a research agenda, addressing these
areas of dissent.
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3.1 Systematic literature review

Based on the guidelines of Vom Brocke et al. (2009, p. 2206), in our systematic
literature review, we focused on a eleven-year period (2011 to 2022) — to our best
knowledge, reflecting the entire period since the emergence of the first DMM. We
consulted ten leading IS journals (Senior Basket of 8 plus BISE and MISQE), four
major IS conferences (AMCIS, ECIS, ICIS, PACIS) and two complementary data-
bases (Business Source Premier and Google Scholar). In the selection of databases,
outlets, and search phrases we draw on the experience of Thordsen and Bick (2020),
who have previously engaged in the analysis of existing DMMs. The keywords of
this systematic literature review were designed according to the PICO criteria (Pop-
ulation, Intervention, Comparison and Outcomes). Kitchenham and Charters (2007)
deem these parameters as particularly suitable for a literature review in the disci-
pline of IS. Furthermore, we identified synonyms and alternative spellings for the
search phrases by consulting both experts and literature. Search strings for Business
Source Premier are e.g.: ((‘‘maturity model’” OR ‘‘stages of growth model’” OR
“‘stage model’” OR ‘‘change model’” OR ‘‘transformation model’” OR “‘grid’’))
AND ((*‘Transformation’”> OR ‘‘Digit*’*)). In addition to the existing catchphrases
identified by Thordsen et al. (2020), we derived the following keywords from eleven

EEINY3 ELINNY3

existing literature reviews in this field: “index”, “matrix”, “reifegrad”, “evaluat*”,
“framework”, “quotient”, “industry 4.0, “readiness”, “assess*”, “phases”, “pro-
gress”, “state”, “efforts”, “levels”, “guide” — all in combination with “digital”
(Ochoa-Urrego and Pefia, 2020; Schallmo et al. 2020; Teichert 2019). The search
was first performed in titles, abstracts, and the publications’ keywords. It resulted in
a total of 214 papers, of which 93 were duplicates. A detailed overview of the litera-
ture search process can be found in Fig. 3. After a full-text screening of the remain-
ing 121 papers, we further excluded 55 works consisting of Master and Bachelor’s
theses, publications from other fields — especially medicine and forensics. This step
was performed by both authors in accordance with each other. To portray a compre-
hensive practical perspective, we decided to include the so-called grey DMM lit-
erature — publications by industry associations and management consultancy firms
(Mahood et al. 2014). Finally, our pool of literature comprises 64 articles. It includes
29 journal articles, 19 conference articles, five book chapters and 11 publications
by industry associations and management consultancy firms. A complete list of the
identified papers and the type of study is provided in Table 2.

3.2 Qualitative content analysis
Derived from the underneath specified academic and practical sources, we have
identified four leading questions that characterize the present discussion regarding

DMMs in the field of IS:

1. How do DMMs contribute to practice?
2. How do DMMs contribute to theory?
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Step 1: Selection of Journals, Conferences & Databases

= Determining top IS journals (Senior Basket of 8)

Determining Top IS conferences (AMCIS, ECIS, ICIS, PACIS)
Adding: ACM, BISE, MISQE for diversity and perspective
Adding: Business Source Complete, Google Scholar
Time-frame, 2011-2022

Step 2: Key words to find relevant articles

= Design and application of search strings based on Thordsen et al.
(2020) adding: “index”, “matrix”, “reifegrad”, “evaluat*”, 214 articles

2 e e

“framework”, “quotient”, “industry 4.0”, “readiness”, “assess*”,

“phases”, “progress”, “state”, “efforts”, “levels”, “guide” — all in
combination with “digital”

Step 3: Applying research parameters to remaining pool
= Remove duplicates 121 articles
= Study of titles, abstract and keywords for relevance - 93 articles
(duplicates)

Step 4: Full-text screening by two researchers

= Exclusion of Master and Bachelor’s theses, publications from other

fields - especially medicine and forensies [T 2T > 64 articles

-57 articles

Fig. 3 Systematic literature review research process

3. What empirical evidence supports the positive relationship between digital matu-
rity and firm performance?
4. How can existing DMMs be distinguished and assessed regarding their quality?

The underlying academic sources include in particular eleven literature
reviews of this research field (Bordeleau and Felden 2019; Chanias and Hess,
2016a; Hizam-Hanafiah et al. 2020; Ochoa-Urrego and Peiia, 2020; Ochoa 2016;
Remane et al. 2017; Schallmo et al. 2020; Teichert 2019; Thordsen et al. 2020;
Virkkala et al. 2020; Williams et al. 2019). Furthermore, we took into considera-
tion comments by reviewers and editors (2017-2022) from the journals Business
Information Systems, Electronic Markets, MIS Quarterly, and Information Sys-
tems Frontiers and IS conferences ECIS, ICIS, EMCIS, I3E, WM, and SKM. In
this context, we gained additional valuable insights regarding the main controver-
sies in the field of DMMs during informal talks and discussions with IS research-
ers from e.g., Freie Universitit Berlin, the Technische Universitidt Dresden, and
the Ludwig Maximilian Universitdt Miinchen. We complemented these insights
with the expertise of practitioners (e.g., C-Level Executives of a multi-billion
Euro media corporation) that we have interviewed along our field of work.

Accordingly, to portray current positions of the academic community, we used
these questions to form predefined categories for our deductive qualitative con-
tent analysis of the 64 preciously identified DMM papers. We properly defined
the coding categories, as suggested by Mayring (2014) for a comprehensive and
transparent content analysis. After ten publications, we revised the description of
the deductive categories and established coding rules and prime coding examples.
Then, we defined respective prime coding samples (e.g., Table 1). The coding was
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performed by two researchers independently. They were in accordance in 81% of
the cases (Krippendorff 2018). In the remaining cases, they reached an agreement
after thoughtful discussion. To support the analysis the QCAmap software’s deduc-
tive coding functions were employed. The coding dimensions are defined in detail in
the following sections.

4 Findings

In the following, the results of the deductive content analysis are displayed. Table 2
shows a comprehensive list of the literature pool and the respective characteristic of
each publication with regards to the predefined categories.

The literature pool comprises 64 publications of which 53 are peer-reviewed
— originating from academic journals, conferences, and books—and 11 are part of
the so-called non-peer reviewed grey literature. 23 publications, of which nine are
consultancy reports, derive concrete practical guidelines or actions to increase the
digital maturity level of organizations. 46 of the analyzed papers outline theoreti-
cal contributions that go beyond the identification of relevant dimensions of digi-
tal maturity. All these publications are peer reviewed. Nine publications, of which
five have been issued by consultancies, offer concrete empirical data on the positive
relationship between the digital maturity and firm performance. 23 of the 64 works
suggest concrete dimensions along which DMMs can be differentiated and assessed
(Fig. 4).

The years 2019 (13 publications), 2021 (13 publications), and 2020 (12 publica-
tions) show the highest number of publications of our literature pool. In these years,
all publications were peer-reviewed. Publications by industry associations and man-
agement consultancy firms can only be found between 2011 and 2018. The under-
neath overview shows both the total and the respective type of publication for each
year since 2011.

Despite the large number of DMM publications from both scientific and practical
backgrounds that have emerged in the past eleven years, the question of the DMM’s
overall relevance remains contested.

5 Discussion

Coming back to our introductory statement, in this paper, our aim is to identify the
main controversies between academics in the field of DMM research and provide a
synthesis after more than a decade since the emergence of the first model. Based on
previous analysis of the relevant literature, we will address each of the four areas of
dissent that are leading the discussion in the academic community and present the
main perspectives. The following Table 3 provides a rough overview of the areas of
dissent with the central pro and contra arguments identified during the qualitative
content analysis.
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5.1 Claimed contribution of DMMs to practice

Above all, critics of DMMs question the practical value of the models (Borde-
leau and Felden 2019; Schallmo et al. 2020). They mainly base their opinion on
the nature of a model an extreme simplification of reality. They argue that to date
the process of digital transformation is not well enough researched and understood
(Ochoa 2016). It is thus not possible to build a comprehensive model covering all
relevant fields of interest (Teichert 2019; Valdez-De-Leon 2016). Other scholars
claim that the concept of a company’s digital transformation is simply too complex
to be put into a valid model, particularly for large companies (Hess 2019). Accord-
ing to them, the interplay between all relevant dimensions for digital transformation
cannot be simplified to the point where it can be illustrated in a model. Overall,
sceptics are convinced that there is no predefined path for the organization’s digital
transformation. Along this thought, they claim that the process of digitalization can-
not be generalized — as existing DMMs suggest. The sketched perspectives imply
that existing DMMs do not add value to practice as they are not able to portray the
entire spectrum and dynamics of a company’s digital transformation (Teichert 2019;
Valdez-De-Leon 2016).

Experts in favor of DMMs take a more pragmatic approach to the practical value
of these tools. The scholars’ expectation towards a practical tool is not that it needs
to be perfect. On the contrary, they believe that it is expedient for DMMs to provide
a better overall understanding of the phenomenon of digital transformation and its
peculiarities in different industries (e.g., Carvalho et al., 2019; Gill and VanBos-
kirk 2016; Remane et al. 2017). DMMs, along their dimensions, allow for a simpler
access to, better comprehension of, and reflection on the topic of digital transfor-
mation (Ochoa-Urrego and Peifia, 2020). These insights can then further be used to
identify and prioritize relevant technological and strategic factors, dimensions, areas
for action, or processes, leading to an acceleration of the organization’s transforma-
tion (e.g., Arreola Gonzalez et al. 2016; Berghaus et al. 2016; Muehlburger et al.
2019). Moreover, even though the process of digital transformation is most complex,
they claim that the use of DMMs can lead to the identification of certain under-
lying trends of digital transformation as well as to the derivation of typical stages
of an organization’s digital transformation and the detection of potential advantages
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and disadvantages for a respective organization (Thordsen and Bick 2020; Dobrini¢
2020). Furthermore, certain academics claim that DMMs serve as a catalyst on the
journey to an organization’s digital maturity (Santiago da Costa 2022; Salviotti et al.
2019). Elaborating on this thought, supporters claim that DMMs provide the ini-
tial spark igniting the motivation to critically reflect on the digital status quo of the
organization. They are convinced that the application of these frameworks triggers
productive and structured in-depth discussion among executives caused by an ini-
tial facilitation of the digital transformation phenomenon (Teichert 2019; Wester-
man et al. 2012). This constructive contention then leads to a change of behavior
and an increase of the management’s commitment for the organizations digital (r)
evolution drives the efforts for the organization ‘s digital transformation forward
(Ochoa 2016). En passant, executives are encouraged to take ownership for deci-
sions and future outcomes, thus boosting managerial capabilities. All in all, such a
creative period enhances and facilitates organizational learning (Bititci et al. 2015).
Apart from the DMMs’ function as catalyst, enthusiasts argue that the models also
provide a concrete direction for the organization, guiding both its digital strategy
and transformation process (Berghaus and Back 2016). In addition, DMMs make
first assessments of the organization’s digital status quo possible and foster subse-
quent evaluations (Carvalho et al., 2019; Colli et al. 2018). As a consequence, the
review and monitoring of organizational practices become more efficient and thus
more frequent (Bititci et al. 2015). A continuous adaption and improvement process
is initiated.

Another point of criticism that is often addressed when it comes to the added
practical value of DMMs targets the presumably prescriptive character of the mod-
els (Menchini 2022). Even though, by definition, DMMs should lay out a predefined
path towards digital maturity, only a third of the present publications actually sug-
gests actions or guidelines for such an endeavor (e.g., Catlin et al. 2015; Nguyen
et al. 2019; Valdez-De-Leon 2016). A large stake of these works presenting actiona-
ble insights comes from consulting backgrounds with questionable theoretical foun-
dations (Lichtblau et al. 2015; Deloitte Switzerland 2017).

Ultimately, both sides of the academic discussion have their justification. DMMs
provide some form of guidance and support for the organization’s digital journey.
However, the phenomenon of digital transformation is most complex and cannot be
addressed by one holistic model for all purposes (e.g., Marcos et al. 2019; Tadeau
et al. 2019). Therefore, it is imperative to define the DMMs’ field of application as
specific as possible — e.g., business sector and company profile (Berger et al., 2020;
Dobrinié, 2020; Gollhardt et al. 2020). Against the popular opinion of the absence
of a predefined path towards digital maturity, significant similarities regarding the
nature of the evolutionary stages and their order, different organizations complete
on their way to digital maturity can be perceived (Dobrinié, 2020; Ifenthaler and
Egloffstein 2020). The idea of Bititci et al. (2015) provides a valuable perspective
to conclude on the practical value of DMMs. The researchers believe that it is not
imperative, nor realistic for a practical tool to be impeccable and exhaustive. A prac-
tical instrument can nevertheless add significant value in a real-world setting.
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5.2 Claimed contribution of DMMs to theory

Critics furthermore question the theoretical value of the models (e.g., Chanias and
Hess, 2016b; Remane et al. 2017; Teichert 2019). Despite their enduring popularity
and relevance, especially the development and application of DMMs is exposed to
severe criticism (Nguyen et al. 2019). In this context, scholars address in particular
the poor theoretical basis and lack of empirical evidence of DMMs (Thordsen et al.
2020; Williams et al. 2019). As currently, there are merely abstract definitions and
multiple understandings of DMM-related terms, the underlying theoretical frame-
work of the models is often not concise (Teichert 2019; Rossmann et al. 2019). This
hinders the development of a valid measurement model (Thordsen et al. 2020; Hell-
weg 2021), leading to the often-criticized lack of academic rigor and validity in cur-
rent models. An analysis of the empirical basis of the available DMMs shows that
the present models are largely tested through real data, however the quality of the
approaches and the applied methodology largely differs or cannot be evaluated at
all (e.g., Gollhardt et al. 2020; Pavel et al. 2021). Analogous to other IS maturity
models, that are exposed to similar points of criticism, this is mostly due to a lack
of documentation of the data collection and development procedure (Thordsen et al.
2020).

Two superordinate paradigms characterize the discipline of IS: behavioral science
and design science (Hevner et al. 2004). Both paradigms are fundamental to the
IS discipline, which is at the intersection of people, organizations, and technology
(Laudon and Laudon 2020). The behavioral-science paradigm pursues the goal of
developing and verifying theories “that explain or predict human or organizational
behavior” (Hevner et al. 2004, p. 76). In contrast, utility is the prime goal of design
science research (DSR). Benbasat and Zmud (1999, p. 5) even go as far as to claim
that “the relevance of IS is directly related to its applicability in design”. DSR strives
for the extension of the borders of human and organizational capabilities by “cre-
ating innovative artifacts, such as constructs, models, methods and instantiations”
(March and Smith 1995, p. 253). It is often applied based on the need for creative
advances in research areas in which existing theory is often insufficient (Hevner
et al. 2004). To support the development of such innovative artifacts, Hevner et al.
(2004) has established the previously mentioned set of DSR guidelines. They have
received considerable attention within the IS community (e.g., Becker et al. 2009;
De Bruin et al. 2005; Solli-Sather and Gottschalk 2010).

DMMs can be understood as being part of the creative advances stimulating
critical thinking in the IS community. DMMs are designed to solve the problems
of assessing an organization’s status quo of digital maturity while deriving recom-
mendations for improvement (Chanias and Hess, 2016a). Hevner et al. (2004) argue
that new theories emerge through the application and the impact of such IT artifacts.
Following this perspective, in general, academic publications in this field strive to
provide a more profound understanding of the ongoing sociotechnical phenomenon
of digital transformation by defining relevant dimensions of this process and by
assessing and structuring the organization’s transformation (e.g., Gill and VanBos-
kirk 2016; Remane et al. 2017). However, several publications go further in their
aim to contribute to research and to extend the theoretical basis of the discipline
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of IS. In this context, several works engage e.g., in the identification of drivers for
digital transformation (e.g., Jugo et al. 2017), typical evolutionary stages (Mettler
and Pinto 2018), initiation factors (Muehlburger et al. 2019), theoretically founded
measurement approaches and ultimately relationships between digital maturity and
other organizational variables (Santiago da Costa 2022). Furthermore, among oth-
ers, they aim at establishing common terms and definitions characterizing digital
maturity (e.g., Aslanova and Kulichkina 2020) and related concepts such as digital
readiness (Nguyen et al. 2019). Pointing out future areas of research can be seen as
another theoretical contribution of present papers of this field. Finally, Becker et al.
(2010) and Proenca and Borbinha (2016) claim that already a deeper understand-
ing, analysis and differentiation of IS maturity models bears a significant theoretical
value.

In conclusion it can be said that DMMs initiate the emergence of new theories.
Consequently, based on the DSR paradigm, DMMs contribute significantly to the
theoretical advancement and relevance of the IS discipline.

5.3 Empirical evidence on the positive relationship between digital maturity
and firm performance

Another point of criticism addresses the character of above-mentioned positive
effect. Sceptics stress the fact that there is no reliable empirical evidence corrobo-
rating this often-claimed direct causality. They claim that to this date, due to the
abstract nature and the multiple understandings of the phenomenon of digital matu-
rity, providing empirical evidence for this relationship is not possible (Teichert
2019). The often proclaimed statement “the more digital, the better” is according
to these experts nothing more than a presumption (e.g., Hess 2019; Rader, 2019).
Following this approach, a higher level of digital maturity does not imply a better
business performance. Again, the sheer raison d’étre of DMMs is put into question.
Despite this point of criticism, authors in this field have made well-argued infer-
ences leading them to believe to that there is truth in the above statement. In general,
publications of the literature pool claim that the positive effects of digital maturity
on firm performance are realized by seizing the opportunities, and reaping the bene-
fits, while simultaneously reducing the risks of digital transformation (e.g., Carvalho
et al., 2019; Westerman et al. 2011). More precisely, academics and practitioners
claim that the attractiveness for investments as well as the competitive advantage
increases when organizations advance on their path to digital maturity (Arreola
Gonzalez et al. 2016; Korachi and Bounabat 2019; Nikolova-Alexieva, 2019). These
previously mentioned positive effects of an organization’s digital transformation on
the firm performance are thus indirect. Nevertheless, nine of the analyzed papers in
the literature pool claim to provide empirical evidence or references on a direct posi-
tive impact of digital maturity on business performance. From these publications,
six works come from consultancy backgrounds and present the most extreme and
“promising” empirical evidence for the positive relationship between digital matu-
rity and financial performance (revenue generation, profitability, market valuation)
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(Westerman et al. 2012) and ultimately the growth of the organization (e.g., Gill and
VanBoskirk 2016).

Based on the analysis of the digital maturity level and the industry- adjusted
financial performance of 184 publicly traded firms, Westerman et al. (2012) derive
that more mature companies outstrip their industry competitors significantly. With
regards to revenue per employee and fixed asset turnover, more digitally mature
firms outperform their peers by 6-9%. The authors claim that Conservatives and
Digirati — level three and four of four predefined digital maturity levels — are “on
average 9-26% more profitable than their average industry competitors on a basket
of measures including EBIT margin and net profit margin” (Westerman et al. 2012,
p- 8). The organizations that have attained the fourth level (Digirati) are according to
the authors “on average 26% more profitable than their industry competitors. They
generate 9% more revenue through their employees and physical assets. And they
create more value, generating 12% higher market valuation ratios” (Westerman et al.
2012, p. 8). Unfortunately, the methodology of the data collection and analysis are
not transparent and do not comply with academic standards, which leaves consider-
able doubt to the scientific credibility of the results.

Another consultancy report by Gill and VanBoskirk (2016, p. 10) suggests “that
Differentiators are almost three times more likely to demonstrate double-digit year-
over-year revenue growth than Sceptics”. Again, the highest level (Differentiators)
and lowest level (Sceptics) of digital maturity according to the underlying DMM of
this report are being compared. These results are based on a survey of 1039 market-
ing decision makers, conducted in eight countries in Europe and North and South
America. Again, the methodology remains largely untransparent and can thus not be
replicated. Academic publications are much more careful when presenting results
supporting the above-mentioned relationship. Previous maturity model studies from
other fields of IS research underpin a positive relationship between dimensions such
as process maturity, performance management, management style or leadership
and long-term business performance (Pedrini and Frederico, 2018). Especially the
relationship between process maturity and business performance is well researched
(Van Looy et al. 2017). Higher levels of process maturity lead to higher levels of
performance (Bititci et al. 2011; Chen and Fong, 2012; Dooley et al. 2001).

Advocates of DMMs suggest a certain contentual overlap between digital matu-
rity and process maturity, performance management, management style and leader-
ship, respectively. Drawing on this assumption, they consider a positive relationship
between digital maturity and business performance as highly likely (Eremina et al.
2019). Bordeleau and Felden (2019, p. 8) support this presumption as they identify
a relationship between the level of digital maturity and an organization’s efficiency
and productivity. On this basis, the authors conclude that often “digitalisation” is
equalled to “performance”. However, they note that contextual factors are often
neglected in this assumption. The only academic paper presenting concrete empiri-
cal evidence on this topic is provided by Santiago da Costa et al. (2022, p.175).
Based on the application of a previously tested and peer reviewed DMM to 346 Bra-
zilian micro and small enterprises (MSEs) and the analysis of corresponding finan-
cial data, the authors conclude the following: “Digital maturity was shown to be sta-
tistically correlated with innovations (p =0.000) and business revenue (p =0.009).”
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In contrast to the previously discussed consultancy reports, the data collection and
analysis is transparent and can be replicated. However, due to the geographical and
organizational narrow focus of the study, the results cannot be generalized. Further-
more, the absence of a uniform definition of digital maturity, leaves room for inter-
pretation of the presented results.

Concluding, there is indeed a significant lack of empirical studies investigating
on the application and impact of DMMs on firm performance. This can be traced
back majorly to the jargon jungle and absence of standards. Also, related concepts
highly depend on the respective context (e.g., society, company, individual) and thus
vary according to the point of view on the subject matter (e.g., human, process, tech-
nology). This non-existence of a sound theoretical base leads to a certain ambiguity
already when it comes to the central task of DMMs: measuring a company’s level
of digital maturity (Thordsen et al. 2020). Without a valid measurement procedure
for this phenomenon, from a scientific perspective, it is impossible to investigate
on the relationship with other concepts such as business performance. Practitioners
are however not subject to scientific standards. They solely rely on in-field practical
observations, that underline the positive impact of digital maturity on an organiza-
tion’s competitive advantage. As a result, managers clearly perceive a positive rela-
tionship between these concepts. This firm belief explains the outstanding popular-
ity of DMMs in practice and their significance in shaping today’s digital strategies.

5.4 Differentiation and quality criteria of DMMs

Several scholars claim that the quality and contents of existing DMMs are not com-
parable — even though they label themselves as DMM (Chanias and Hess, 2016b).
As discussed earlier, the large majority of available DMMs does not follow a com-
mon, acknowledged academic standard in their design process — such as the above
presented guidelines (Remane, 2019; Teichert 2019; Gollhardt, 2020).

This is on one hand due to the practical background of the developers — often
consultancies (who are designing the models for a non-academic business context).
On the other hand, it is owed to their main target group of users, who do not require
academic rigor. Therefore, most developers of DMMs create their individual, often
untransparent, design and application for their digital maturity frameworks. Accord-
ing to critics, the different approaches to achieving the common goal of an organi-
zation’s digital maturity led to significant lack comparability between the models.
They thus claim that this heterogeneity renders an objective assessment of the essen-
tiality of DMMs impossible. Sceptics ultimately question the meaningfulness of the
models (Gollhardt, 2020).

In response to this significant point of criticism, in the past, researchers have
set out to establish a directory especially for the development of maturity mod-
els in the field of IS (e.g., Becker et al. 2009; De Bruin et al. 2005; Solli-Sather
and Gottschalk 2010). This directory is based on the design science guidelines of
Hevner et al. (2004). It is intended to introduce an academic standard and thus to
bolster a more rigorous design process for the new frameworks. Despite this effort,
the previously mentioned lack of rigor is still valid for the vast majority of existing
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DMMs, especially those coming from a non-academic background (Williams et al.
2019). However, it should be underlined that a number of models from an academic
background exist, that comply to the progressive standards proposed by Becker et al.
(2009) (e.g., Berger et al., 2020; Berghaus and Back 2016; Lichtblau et al. 2015;
Valdez-De-Leon 2016).

Our qualitative content analysis underlines the gravity of this point of criticism
as 23 of the DMM publications reflect on the lack of rigor and comparability of the
models and offer at least one dimension to compare and differentiate present models.
We agree with the skeptical voices that an objective comparison of present models
is not realizable. However, another approach can be used to juxtapose and evalu-
ate present DMMs: an assessment the academic rigor and scientific validity of the
models. In the past, only a few researchers have set out to critically evaluate the aca-
demic rigor of DMMs in general (Thordsen et al. 2020). In this context, the authors
of the present paper have established theoretically grounded, objective criteria for
the scientific validity of existing DMMs. More precisely, they have investigated on
the validity of the measurement process to assess an organizations digital maturity.
The measurement process constitutes one of the main components of the research
procedure itself. In this context, five requirements for a valid measurement approach
based on established literature in this field have been defined: (1) Observation, (2)
Generalizability, (3) Theory-based Interpretation, (4) Exploration, and (5) Implica-
tions (Thordsen et al. 2020).

The argument of Observation ensures on one hand, that the right indicator for the
subject matter is measured and on the other hand, that the measurement is carried
out correctly. The requirement of Generalizability addresses the possibility of a sta-
tistical generalization, which is dependent on the number of objective observations
and the degree of standardization of the assessment procedure. Theory-based Inter-
pretation emphasizes on the fact that a valid measurement requires a sound theo-
retical base. Exploration becomes relevant when the measured construct is linked
with other constructs. The last criterion of Implications is raised when decisions are
taken based on the measured construct. Here, a thorough chain of arguments needs
to be established to back up inferences.

Based on these objective criteria, an perform an in-depth comparison between
17 models developed between 2011 and 2019 could be performed. The result of the
analysis makes a differentiation of present DMMs possible. Thus there is a tool for
the evaluation of DMMs, supporting both academics and practitioners in identify-
ing the appropriate DMM for their endeavor. It becomes apparent that especially the
peer reviewed DMMs can provide a suitable working basis.

Finally, drawing on the results of our analysis, we can agree that DMM does not
equal DMM. Again, it becomes apparent that “Digital Maturity Model” is not a pro-
tected term. However, objective criteria for the quality assessment of DMMs exist
and are applicable. Having shed light and discussed the main areas of dissent regard-
ing the DMMs contribution and rigor, ultimately questioning the sheer reason of
existence of the models, we can conclude that DMMs, despite their flaws contribute
significantly to practice and to theory. Thus, based on the results of this systematic
literature review, the provocative statement “DMMs — Much ado about nothing” can
be disproved.
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6 Research agenda

Through the critical contention with the present controversies in the field of DMMs
several research gaps have become obvious. Emerging from these, we have derived
several concrete research questions. To visualize and structure the apparent research
opportunities and respective questions, we have assembled a first research agenda in
the form of the following Table 4.

In the first column we have derived four major fields of interest based on the
previously outlined leading questions. These fields of interest and their associated
research questions may not be mutually exclusive. As already mentioned, Table 4
serves as mere visualization of present research opportunities in the field of DMMs.
Among others e.g., the portrayed fields of interest are interdependent. For instance,
DSR principles offer a potential theoretical base for the development of universal
standards for DMMs. Coincidently, the establishment of such standards of its part
increases the practical value of DMMs significantly. Analogously, the search for an
ideal level of digital maturity bears of course considerable practical value.

7 Conclusion

The previously discussed areas of dissent put in question the most central and
fundamental aspects of DMMs, ultimately scrutinizing the added value of these
models. The provocative nature of some of these assertions is of course obvious.
Nevertheless, they could not be left uncommented. We felt the need to shed light
on the areas of controversy and to contribute to the further advancement of this
research topic. We have thus carefully portrayed the present contentious mindsets
of IS scholars. Based on our expertise, we suggest a first draft of a future research
agenda for the field of DMMs (Table 4). The research agenda is the natural result
of the present discussion of controversies in this research domain.

Hence, we have made both theoretical and practical contributions. From a the-
oretical point of view, based on a retrospective of eleven years of DMM research,
we have sketched a status quo of the present research field. In this context, we
have identified, structured, contrasted, and discussed the main areas of dissent
within the academic community. Furthermore, we have derived a first synthesis of
the general approach, nature, and specific components of existing DMMs through
the analysis of a comprehensive collection of detailed information regarding the
research area — encompassing extensive DMM literature, academic discussion,
and feedback. Moreover, we have carved out directions for future research along
with concrete research questions. We have thus established a solid basis and point
of reference for the development of a new DMM and ultimately the theoretical
advancement of this research field. Finally, we point out solution approaches for a
current set of issues within the IS community. Also, from a practical perspective,
a synthesis of the current status quo of the topic of DMMs bears considerable
added value: generation of transparency, clarification, and guidance and support
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for the organization’s digital journey. First, we have illustrated an outline of the
typical evolutionary stages and dimensions of existing DMMs. This provides the
practitioner with a deeper understanding and overview of the underlying prin-
ciples of the maturity models and to differentiate them from e.g., Agile Matu-
rity Models (Schmitt et al. 2019). A deeper understanding empowers managers
to assess the quality of the contents of a DMM and to interpret the results of a
digital maturity assessment according to their individual needs. Consequently, the
practitioner can choose a suitable DMM for a specific area of application form
the present selection. Alternatively, Fig. 2, together with the overview of rele-
vant dimensions and provided recommendations, can serve as a blueprint for the
development of a new DMM. Ultimately, we bring organizations one step closer
to attaining their ubiquitous aim of achieving digital maturity.

We acknowledge the limitations of this paper. As being part of the extremely
dynamic phenomenon of digital transformation, the topic of DMM is very fuga-
cious. Both practitioners and researchers engage in the continuous development of
new DMMs — differing in content and quality. Therefore, with this systematic litera-
ture review, we can only take a snapshot of the current situation. Provided synthesis
and recommendations can thus never be complete. Further empirical insights, e.g.,
expert interviews, group discussion or case studies, could generate additional value.
In this context, the present jargon jungle needs to be taken into consideration: a uni-
form definition of digital maturity would be highly beneficial. Additional directions
for future research can be found in Table 4. We are confident that our reflection on
eleven years of DMM research, together with the present future-oriented research
agenda will further advance the field of DMMs — further increasing the practical and
theoretical value of these maturity models.
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