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Review
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2.1 Introduction

Digital technology has profoundly impacted nearly every aspect of society. In
business, it has demonstrated extraordinary capacity for restructuring of operations,
processes, and market characteristics and in the process has fundamentally changed
industries and disrupting markets. Today, the focus of implementing technology in
many settings has moved beyond improvement of efficiency of internal operations to
include improvement of interactions with clients and improvement or complete rev-
olution of services. In order to describe these new possibilities, a new terminology
has sprung up, including such popular buzz words as ‘Internet of Things’, ‘Industry
4.0’, and ‘Big Data’. One new term that is becoming increasingly pervasive in
industry (and, more recently, among researchers) is ‘digital transformation’. As
described earlier in the abstract, digital transformation refers to the idea of extensive
restructuring of operations in organizations, business agencies, and other entities
to incorporate technological innovations that completely reshape the approach to
the processes. As depicted from Fig. 2.1, the digital transformation integrates
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Fig. 2.1 Key blocks of digital transformation (Ionology, 2020)

digital technology into all aspects of an entity’s operations and delivering value
to customers. It’s also a cultural shift that necessitates organizations challenging the
status quo, experimenting, and becoming agile. The design, business model, and
operations are all included in the three-stage process of digital transformation.

This concept is still relatively new, and the literature on its description, adoption,
and impact is lacking in many aspects. This literature review aims to address these
shortcomings by identifying scholarly research and information that currently exists
regarding the conceptualization, adoption, impacts, and future trends of digital
transformation.

2.2 Materials and Methods

To map out as much of the existing information on the topic as possible, a systematic
review of the literature was conducted. This approach involved a strategic search and
identification of resources that addressed various parts of the topic, followed by a
careful review of the contents of the published resources and the ideas or arguments
presented in each. The data collection section of a systematic review typically entails
deliberate steps and procedures that are described and performed with sufficient
clarity as to allow their replication. As a guide for searching for resources for
this review, the author applied selected PRISMA, a framework developed to guide
the systematic identification and acceptance or rejection of scholarly articles from
databases and other sources.
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2.2.1 Search Strategy

The author conducted a search for literature on the topic in two of the largest
databases of peer-reviewed articles, abstracts, and other resources in several fields:
Web of Science and Scopus. The search strategy used combinations of carefully
selected keywords to retrieve published works related to the topic of interest.
The specific keywords utilized were: ‘digital transformation’, ‘IT-driven transfor-
mation’, ‘IT-enabled business transformation’, ‘digitization’, and ‘digital business
strategy’. To increase chances of retrieving a larger number of relevant publications,
various combinations of these search terms were applied alternatively using Boolean
operators ‘AND’ and ‘OR’. Since the literature review was intended to capture as
much of the relevant information that already exists on the topic as possible, there
was no specification on the date of publication of the resources to be retrieved.
However, the type of sources was specified as journal articles and conference
proceedings only, a limitation that was applied to exclude sources that may be
too lengthy to allow sufficient review or contain non-scholarly information and
poorly researched or non-peer-reviewed data. The search terms and specifications
used were similar for both databases. Although the database search constituted
the primary source of articles for the review, the author decided to review the
bibliography sections of articles that meet inclusion criteria for possibly relevant
sources. After running the keywords in isolation and as Boolean combinations and
returning results, the author performed a manual scan of all the titles and abstracts
to determine relevance of each source, which was dictated by the inclusion and
exclusion criteria.

2.2.2 Inclusion and Exclusion Criteria

Although the author was cautious about excluding useful publications or ending
up with too few resources for the review, certain basic criteria had to be met for
a source to be included. To avoid the potential for misinformation and inaccurate
reporting, all sources that would be included had to be written in English language.
Additionally, the abstract, titles, or keywords of the publications that would be
selected should mention at least one of the keywords used to obtain the sources from
the databases. However, some resources only used these keywords as entry terms in
the introductory or abstract section before proceeding to discuss other unrelated
issues. Such articles were rejected.
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Fig. 2.2 PRISMA flow diagram showing number of records identified, screened, and included in
the literature review

2.3 Results and Discussion

As shown in Fig. 2.2, the initial search from the two databases returned a combined
217 articles from different journals and conference proceedings. Comparison of the
two results lists revealed that 53 articles were duplicates and their exclusion left 164
articles. The screening of the titles and abstracts of the remaining articles resulted
in the exclusion of 104 articles, most of which were written in French and German.
Some 60 articles were then read in their entirety to determine their appropriateness
for the review. Three of these sources presented discussions in formats and tones
that were not consistent with scholarly research. A further four articles covered
too little of digital transformation as the subject to enable meaningful contribution
to the topic. Two relevant articles were found by analysing the bibliographies of
the included sources. Eventually, 55 articles were included for the qualitative and
quantitative analysis that formed part of the current review. The PRISMA flow
diagram for the search process and results is shown in Fig. 2.2.
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The sources selected for the final review discussed a large amount of information
on a wide range of topics related to digital transformation. Additionally, the articles
displayed a number of interesting characteristics that pointed to the nature of the
topic under research. For instance, despite the lack of restriction on the date of
publication during the search for information, the oldest resource included for
the review was written in 2010 (Agarwal et al., 2010). The article, published in
the Information Systems Research journal, presents one of the earliest reviews of
existing literature on digital transformation. However, like many of the previous
reviews of literature on the issue, the article’s scope is restricted to a specific
component of digital transformation—in this case, its adoption in the health
sector of the United States (Agarwal et al., 2010). Another two articles were
published 5 years later, both discussing the theoretical approaches to adoption of
digital strategies in organization (Ganguly, 2015; Schuchman & Seufert, 2015).
Remarkably, the bulk of the resources utilized for this review were published in 2018
(20, 36.4%) and 2020 (18, 32.7%), up from only nine sources (16.4%) published in
2017 (Table 2.1). This sharp increase in the number of academic articles released
in the last 2 years suggests the emergence of important factors driving scholarly
interest in the phenomenon of digital transformation.

The search for distinct drivers of such an influx of academic publications on the
matter did not reveal specific causes, although a significant portion of the sources
published in the 2 years were presented in conferences held in different countries in
Europe during the same period.

Another interesting pattern that is apparent in the existing body of literature on
digital transformation is the concentration of published articles in the European
continent. As part of the quantitative analysis, the sources were categorized
according to the country or region on which the discussion concentrates, which was
often the same country where the article was published. While many of the sources
clearly identified the scope of their research or discussion as a specific country,
some addressed the issue of digital transformation from a general viewpoint, without
making specific references or examples of local situations in any country. Still,
others discussed the topic from the perspective of an entire continent rather than
specific countries. Despite these challenges, the analysis enabled the identification
of countries and regions with the highest number of publications on the topic.
Fourteen of the sources (25.5%) were either published in or discussed the situation
in Germany (Table 2.2). Most of the other articles were either associated with
another country in Europe or addressed aspects of digital transformation in the
European continent in general.

This concentration of published literature in the European continent has not been
addressed in previous literature reviews. Although an explanation for the skew
has not been formally sought, the difference in the distribution of resources on
the topic could be explained in two ways. The first explanation could be that the
keywords and search terms used corresponded to terminology most widely used
in European countries. This situation is highly likely since ‘digital transformation’
and ‘digitization’ are terms coined in informal conversations and literature in many
European countries, while in the United States and other countries in the American
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Table 2.1 Distribution of sources over time

Year Number of sources Percentage References

2010 1 1.8 Agarwal et al. (2010)
2015 2 3.6 Ganguly (2015), Schuchman and Seufert (2015)
2016 5 9 Stief et al. (2016), Hess et al. (2016), Majchrzak et

al. (2016), Henriette et al. (2016), OECD (2016)
2017 9 16.4 Reddy and Reinartz (2017), Paritala et al. (2017),

von Leipzig et al. (2017), Omar et al. (2017),
Parviainen et al. (2017), Ndemo and Weiss (2017),
Schallmo et al. (2017), Resego et al. (2017),
European Union (2017)

2018 20 36.4 Al-Ruithe et al. (2018), Goerzig and Bauernhansl
(2018), Zahara and Petreanu (2018), Issa et al.
(2018), Osmundsen et al. (2018), Afonasova
(2018), Rachinger et al. (2018), Hess and
Constantiou (2018), Ibarra et al. (2018), Kotarba
(2018), Skog et al. (2018), Limani et al. (2018),
Benjamin and Potts (2018), Nadeem et al. (2018),
Sow (2018), Chanias et al. (2018), Nwaiwu
(2018), Kirsten et al. (2018), Tewes et al. (2018),
Moreira et al. (2018)

2020 18 32.7 Oertwig et al. (2019), Genzorova et al. (2019),
Mergel et al. (2019), Vogelsang et al. (2019),
Dugstad et al. (2019), Zulkarnain et al. (2019),
Mhlungu et al. (2019), Gbadegeshin (2019),
Savastano et al. (2019), Dufva and Dufva (2019),
Cortellazzo et al. (2019), Holth and Boe (2019),
Promsri (2019), Kaplan and Tewes (2019), Verina
and Titko (2019), Ivancic et al. (2019), Pelletier
and Cloutier (2019), Skog (2019)

continent, the term ‘Internet industry’ has often been applied as an equivalent to
‘Industry 4.0’, another connotation of the widespread infiltration of technological
alterations of operations across industries (Dufva & Dufva, 2019). Therefore, the
large number of studies in European continent could reflect a bias in the search
strategy towards this region. Alternatively, the skewness is a representation of the
industries and sectors most affected by digital transformation. For instance, the
sources from European countries addressed the incorporation of digital innovations
in manufacturing, engineering, banking and commerce, retail, government services,
and other sectors, while US-based articles were largely restricted to the adoption
of digital technologies in the health sector and the role of leadership in the incor-
poration of technological strategies. The review of the selected scholarly resources
revealed that digital transformation is a wide concept with several components and
dimensions.

The bulk of studies now seem interested in the dynamics of adoption of digital
transformation in organizations, a tendency that reflects the interests of practitioners
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Table 2.2 Classification of sources by country/region

Country/region No. of sources Percentage References

Germany 14 25.5 Oertwig et al. (2019), Goerzig and
Bauernhansl (2018), von Leipzig et al.
(2017), Vogelsang et al. (2019), Stief et al.
(2016), Reddy and Reinartz (2017),
Gbadegeshin (2019), Hess and Constantiou
(2018), Savastano et al. (2019), Schallmo
et al. (2017), Kaplan and Tewes (2019),
Chanias et al. (2018), Kirsten et al. (2018),
Tewes et al. (2018)

United Kingdom 4 7.3 Omar et al. (2017), Issa et al. (2018),
Ganguly (2015), Benjamin and Potts
(2018)

United States 7 12.7 Dugstad et al. (2019), Agarwal et al.
(2010), Zulkarnain et al. (2019), Hess et al.
(2016), Rachinger et al. (2018), Majchrzak
et al. (2016), Sow (2018)

Canada 2 3.6 Ivancic et al. (2019), Pelletier and Cloutier
(2019)

Europe 3 5.4 Mergel et al. (2019), OECD (2016),
European Union (2017)

Romania 2 3.6 Zahara and Petreanu (2018), Ibarra et al.
(2018)

Finland 2 3.6 Parviainen et al. (2017), Dufva and Dufva
(2019)

Switzerland 1 1.8 Schuchman and Seufert (2015)
France 1 1.8 Henriette et al. (2016)
Greece 1 1.8 Osmundsen et al. (2018)
Portugal 1 1.8 Moreira et al. (2018)
Russia 1 1.8 Afonasova (2018)
South Africa 1 1.8 Mhlungu et al. (2019)
Kenya 1 1.8 Ndemo and Weiss (2017)
Poland 1 1.8 Kotarba (2018)
Norway 1 1.8 Holth and Boe (2019)
Italy 1 1.8 Cortellazzo et al. (2019)
Sweden 2 3.6 Skog et al. (2018), Skog (2019)
Australia 2 3.6 Paritala et al. (2017), Nadeem et al. (2018)
Kosovo 1 1.8 Limani et al. (2018)
Thailand 1 1.8 Promsri (2019)
Lithuania 1 1.8 Verina and Titko (2019)
Czech Republic 1 1.8 Nwaiwu (2018)
Slovenia 1 1.8 Resego et al. (2017)
Saudi Arabia 1 1.8 Al-Ruithe et al. (2018)
Slovak Republic 1 1.8 Genzorova et al. (2019)
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Table 2.3 Classification of sources by research areas

Research area Number of sources Percentage References

Definition and
conceptualization

8 14.5 Mergel et al. (2019), Hess et al.
(2016), Skog et al. (2018), Schallmo et
al. (2017), Verina and Titko (2019),
Nwaiwu (2018), Resego et al. (2017),
European Union (2017)

Adoption of
digital
transformation

34 61.8 Oertwig et al. (2019), Al-Ruithe et al.
(2018), Genzorova et al. (2019),
Goerzig and Bauernhansl (2018), von
Leipzig et al. (2017), Zahara and
Petreanu (2018), Omar et al. (2017),
Issa et al. (2018), Osmundsen et al.
(2018), Vogelsang et al. (2019),
Dugstad et al. (2019), Agarwal et al.
(2010), Stief et al. (2016), Zulkarnain
et al. (2019), Afonasova (2018),
Mhlungu et al. (2019), Hess and
Constantiou (2018), Parviainen et al.
(2017), Ndemo and Weiss (2017),
Majchrzak et al. (2016), Holth and Boe
(2019), Limani et al. (2018), Henriette
et al. (2016), Benjamin and Potts
(2018), Nadeem et al. (2018), Sow
(2018), Promsri (2019), Schuchman
and Seufert (2015), Ivancic et al.
(2019), Chanias et al. (2018), Kirsten
et al. (2018), Pelletier and Cloutier
(2019), Skog (2019), OECD (2016)

Impact of digital
transformation

8 14.5 Rachinger et al. (2018), Reddy and
Reinartz (2017), Gbadegeshin (2019),
Ibarra et al. (2018), Savastano et al.
(2019), Kotarba (2018), Cortellazzo et
al. (2019), Moreira et al. (2018)

Future trends in
digital
transformation

5 9.1 Paritala et al. (2017), Dufva and Dufva
(2019), Ganguly (2015), Kaplan and
Tewes (2019), Tewes et al. (2018)

whose focus is on implementing digital solutions rather than studying what they
mean. Altogether, the scholarly literature may be categorized into four general
areas: definition and conceptualization of digital transformation (14.5% of sources),
adoption of digital solutions (including incorporation strategies, challenges, and
success factors) (61.8% of sources), impact of digital transformation (on different
areas of organizational operation such as business models) (14.5% of sources),
and future trends in digital transformation (9.1% of sources). Table 2.3 shows the
distribution of articles between these research areas.

One of the recurrent themes in the research on the adoption of digital strategies
is the need to view this phenomenon as a full-scale organizational change, as
opposed to treating it as a technological innovation that needs to be incorporated into
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the company’s procedures. Therefore, researchers recommend the mobilization of
the organization’s entire resources, especially the extensive involvement of human
resources in digitization efforts. Other variables identified as critical determinants
of success in transformation operations include leadership, collaboration with
suppliers and customers, adoption of an agile approach, and organization culture
change.

The discussions on adoption of digital processes are dominated by theoretical
frameworks that provide guidelines on appropriate digitization strategies. Articles
that fall into the ‘adoption of digital transformation’ category also outline important
challenges to the effective incorporation of technological innovations in organiza-
tional operations, with the most commonly cited barriers including cultural inertia,
lack of strategic management, inadequate human resource involvement, and lack of
defined digital strategies (Zahara & Petreanu, 2018; Afonasova, 2018; Parviainen
et al., 2017). Among these theoretical models, the most emphasized approaches
are resource-based—which encourage organizations to accumulate and mobilize
resources towards the digital change and value proposition—which emphasize
the need to utilize digital processes to generate value for the client. The latter
theoretical model is particularly common among organizations in the manufacturing
sector, where researchers have repeatedly acknowledged the preference by clients of
customization of products as the most important measures of value. Many studies
that addressed the impact of digital transformation on the business models of the
companies that are affected found that value proposition is the most convenient
approach to utilize the change for income generation (Genzorova et al., 2019;
Rachinger et al., 2018; Ibarra et al., 2018; Tewes et al., 2018).

The most recent of these drivers include Internet of Things, artificial intelligence
(AI), 3D printing, Big Data, drones and robotics, and augmented and virtual reality
(Paritala et al., 2017; Dufva & Dufva, 2019; Ivancic et al., 2019; European Union,
2017). Artificial intelligence (AI) is considered one of the most disruptive emerging
technologies, although its implementation and development is still at its infant
stages (Dufva & Dufva, 2019; Verina & Titko, 2019). Presently, the most significant
impact of AI is in machine learning, where application of statistical algorithms
and patterns allows users to automate a remarkably large number of tasks and
create self-organizing systems (Dufva & Dufva, 2019; Schallmo et al., 2017). This
functionality is particularly useful in manufacturing industries, where automation of
repetitive tasks has massive effects on the cost of production and value creation. The
automation afforded by classical AI technologies also reduces the rates of errors in
processes and increases operation speed.

Articles that focus on the definition and conceptualization of digital transfor-
mation uniformly point out that this aspect of the phenomenon has been largely
neglected. Despite the widespread discussion and publication of items on the
adoption strategies, driving forces, success factors, and challenges facing the
incorporation of digital processes in organizations, little is still known about what
digital transformation itself means. A commonly expressed concern is that there
are too many definitions of digital transformation, many of which are vague and do
not reflect the full extent of components encompassed by the process. Conceptual
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frameworks that attempt to describe what digital transformation is generally break
it down into component that correspond to the digital technologies being adopted
and the user experience (Henriette et al., 2016). An important third dimension
is organizational human resources, which is increasingly being emphasized as a
critical determinant of success in the transformation process.

Discussions of the future trends in digital transformation are not abundant.
Among the articles that address this question, the focus is on appropriate adoption
strategies for the upcoming technologies, as well as the expected impact of the
changes on various areas of organizational operations. Researchers tend to agree
that the future will bring along increased adoption of technology in enterprises that
already embrace innovations and a forceful permeation into firms that currently
resist the change, which will be forced to adopt the strategy in order to survive
in the fiercely competitive business environment that will result.

2.4 Conclusions

The widespread influence of technological innovations in business, education, pub-
lic service, and other areas of society has sparked a large amount of interest among
practitioners in these sectors. Additionally, this rising significance of technology,
particularly its capacity to radically change approaches to service delivery, organi-
zational operations, and other functional aspects of businesses means that digital
transformation has the potential to reshape the way business is conducted, which
has implications for both enterprises and their clients. Consequently, there have
been increased attempts to understand various theoretical concepts related to the
widespread adoption of technology in operations, including digital transformation,
digitization, Internet of Things, and Big Data. Although a considerable amount
of literature already exists on digital transformation, a systematic review of this
content reveals that most of it has been published in the last 2 years. This trend
suggests that the topic is still new and has recently generated a high amount of
both academic and practitioner interest. Despite the now large amount of literature
on digital transformation, the term still remains to be adequately conceptualized,
and definitions of the concept are many and often vague. Future research in
this area should focus on consolidating the conceptualization efforts to develop a
clear definition and a single, comprehensive theoretical framework for approaching
digital framework.
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