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Abstract. In recent years, organizations and researchers have become increas-
ingly interested in digital transformation. Technology has found its way into the
lives of customers, but at the same time is disrupting industries by enabling orga-
nizations, that have embraced it, to gain more and more competitive advantages.
However, technology is only one factor of a successful digital transformation
strategy, where culture, management, human resources etc. also play an impor-
tant role. While digital transformation has been researched over the years from
multiple points of view, limited studies have focused in detail on the impact of
technology on digital transformation. Questions such as how fast an organiza-
tion should adapt to the evolution of technology, which technologies should be
preferred and finally, in which cases technology might delay the digital transfor-
mation process, remain unanswered. The present paper aims to fill this gap by
conducting a systematic literature review of 74 related articles, based on the Web-
ster &Watson methodology, followed by a concept analysis of technology related
themes in digital transformation. The results of the analysis reveal that technology
does not only act as an enabler or driver of digital transformation, but can also be
a barrier of it. While we contribute with our paper to the research body in digital
transformation, at the same time, we identify potential research gaps that leave
space for further investigation.
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1 Introduction

We live in a rapidly moving world where entire industry sectors are being disrupted
by digital technologies. Organizations in a multitude of industries are experiencing the
impact of digital technologies that are continuously transforming their external envi-
ronment regarding customer expectations and competition. This trend, called digital
disruption, is altering the rulebook of business [1, 2]. Digital transformation is about
how companies manage to respond to this new reality created by digital disruption [32].
It is likely that companies that will fail to adapt to the new digital reality will become
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victims of “digital Darwinism”, where established firms may disappear and only those
firms that are more adaptable and responsive to technological trends will survive and
remain in this new competitive landscape. [3, 4].

The digital transformation of an organization is a complex process that starts with
the awareness that a digital transformation is needed followed by a detailed digital
strategy along with the identification of potential barriers. The formulation of a digital
transformation strategy must consider, besides the technological factor, also shaping a
digital culture and other factors [1, 2, 5, 9]. Although, technology is undoubtedly at the
heart of digital transformation, little research attention has been paid on how in detail
technology impacts digital transformation.

The goal of this paper is to reveal important aspects of the contribution of technology
to digital transformation, through a systematic literature review. Seventy-four articles
were reviewed based on the Webster and Watson (2002) [10] methodology. Digital
transformation is a challenge for companies all over the world and technology, which
is a key pillar of it, requires careful attention as it is constantly evolving. Hence, it is
necessary to capture the current level of research on the technology’s impact on digital
transformation.

This paper is structured as follows: Sect. 2 outlines the methodology we used to
conduct the literature review. The results of the analysis of the articles are discussed in
Sect. 3. Finally, in the last section we state our conclusion and provide suggestions for
future research.

2 Methodology and Data

We followed the systematic literature review process, as introduced by Webster and
Watson [10]. It is a three-stage process: 1) The current literature reviews were examined
to identify databases and keywords. 2) This was followed by an extensive backward
search to examine citations and forward search to identify citations of the selected
articles. 3) Finally, all articles were classified by concept based on their content and
potential research opportunities were identified.

2.1 Previous Literature Reviews

To the best of our knowledge, no current literature review has exclusively addressed
the technological aspects of digital transformation but has researched the phenomenon
by studying a wide range of factors affecting it. There are, however, existing literature
reviews that place greater emphasis on digital technology as an important factor of digital
transformation (Table 1).

Pihir et al. (2019) [12] point out that the concepts of business innovation and agility
in changemanagement, are equally important as technologies. They list the technologies
that are important for the digital transformation process of a business and emphasize
on the fact that technologies evolve over time following a technological life cycle. Vial
(2019) [11] argues that digital technologies allow for new forms of collaborative work-
ing between distributed networks of different actors and offer an enormous potential for
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Table 1. Previous literature reviews

Authors Year Title Methodology Findings

Pihir et al. [9] 2020 Digital transformation
playground - literature
review and framework
of concepts

2 Databases 528
Articles Quantitative
Analysis 10 most cited
Articles Qualitative
Analysis

Business innovation
and agility are as
important as new
technologies. A list of
current technology
trends is presented

Vial [11] 2019 Understanding digital
transformation: A
review and a research
agenda

3 Databases 282
Articles

Technologies can be
classified according to
categories.
Technologies are
often source of
disruption

innovation and organizational performance. He supports that technology can be classi-
fied under the acronym “SMACIT” (Social, Mobile, Analytics, Cloud, IoT). However,
what existing literature reviews did not manage to address, is when an organization
should respond to the evolution of technology, which technologies should it utilize on
priority and how failing to adapt to technological advances in time, affects its digital
transformation efforts.

2.2 Article Selection

The articles were retrieved from the Scopus and Web of Science databases using com-
binations of the keywords digital, transform, industry 4.0, business strategy etc. in the
title, keyword and abstract fields. All articles were published in peer reviewed journals
and conference proceedings. No constraints were imposed on the year of publication.

In total 2276 articles were gathered by searching for the above keywords. After
applying the language, source and category restrictions in 510 articles were left. The
remaining articles were examined for their contents, which resulted in the exclusion of
236 articles based on their title, 139 articles based on their abstract and 71 articles based
on content. Thereafter, 3 duplicate articles were removed, leaving a total of 61. To these
11 articles were added from the backward search and 2 articles from the forward search.
This yielded 74 articles for analysis (Fig. 1).

The search was completed when repeating articles for the various keyword com-
binations were found. Consequently, the critical number of articles had been obtained
[10].
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Total Articles to Analyze
74

Backward and Forward Search

Backward 
11

Forward 
2

Removing Duplicates

3

Rejected articles based on content
Based on Title

236
Based on Abstract

139
Based on Full Text

71

Applying Filters: English, Journals & Conference Proceedings, Business and Decision 
Sciences 

Scopus 
392

Web of Science
118

Database Search Results
Scopus 
1708

Web of Science
568

Fig. 1. Article selection process

2.3 Classification Framework

Seventy-four articles were analyzed using a classification framework. All articles were
classified into 3 broad concepts (Technology as driver of digital transformation, Tech-
nology as enabler of digital transformation, Technology as barrier of digital transfor-
mation), that will provide a better understanding about the role of technology in digital
transformation and aid future researchers to expand the related research body.

3 Results

3.1 Technology as Driver of Digital Transformation

Beyond competition, an organization is subject to pressures from external touch points,
such as with customers or suppliers that require it to adapt to their level of technol-
ogy, but also to improve its internal processes to support this adaptation. Customers
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nowadays intensively use digital technology, live and move digitally, while demand-
ing from every company a customer value proposition and a service via new digital
communication channels and at increased speed [13–19]. Therefore, firms are forced
to adopt technologies that allow immediate and fast communication with the customer
[6–8]. In the same sense, the concept of disintermediation has emerged in recent years,
where companies that used to sell services and products through middlemen, e.g. air-
lines through travel agencies, have built entire technological infrastructures to process
and support direct customer sales [20]. Similarly, supplier technology infrastructures
are pushing businesses towards a technological revamp and digital transformation. The
need for production forecasting is driving many suppliers to install supply chain soft-
ware and end to end monitoring systems. Therefore, the development of a corresponding
technological infrastructure and processes by their customers for proper communication
with the supplier is imperative [14]. This requires alignment between the supplier and
the firm in terms of the supplier’s IT strategy, which needs to be factored into the firm’s
digital transformation efforts.

The new technologies needed for a firm to interact with its externals touch points
and to face competition, also lead to the adaptation of new digitally supported internal
processes that shape the firm’s digital value chain [16, 21].

The above processes and interactions produce a fair amount of data, which requires
new technological infrastructure, usually cloud based, for data analysis and storage
[14, 22]. Beyond data storage and analysis, complex technological infrastructure and
data protection legislation, also require investments in security [23–25]. However, while
organizations are generally positive about the changes brought by technological devel-
opments and the competitive environment, changes imposed by regulatory frameworks
are viewed negatively [26].

3.2 Technology as Enabler of Digital Transformation

In our literature review, we identified the wide variety of technologies referred to by
scholars. The most frequent references are to Data, Cloud, IoT, artificial intelligence, as
well as fast communications and 5G. The technologies of 3D Printing, the use of APIs,
Augmented Reality, Blockchain, Analytics, Product Platforms, Robotics Automation
and SOA Architecture are also referred to (Table 2). While Pihir et al. (2020) also lists
a subset of our findings, he stresses the fact that technologies preferences change over
time and follow a “technological life cycle” [12] In our research, however, we have not
been able to identify what the speed of the adaptation to the life cycle of the evolution
of technology should be and whether it varies according to the industry in which the
organization operates.
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Table 2. Technologies enabling digital transformation

Technologies References Technologies References

3D Printing [27–30] Digital Analytics [31, 33]

AI Artificial
Intelligence

[16, 28, 29, 34–40] Fast
Communication &
5G

[21, 37, 40–44]

APIs [45, 46] IoT-Smart
Connected Products

[14, 28–30, 34, 36, 38–40, 42, 43, 47, 50]

Augmented
Reality

[27–29] Product Platforms [29, 51–53]

Data, Big Data,
Effective Data
Management

[14, 16, 22, 24, 28–30, 34–42, 44, 46, 48, 54–59] Robotics
Automation

[29, 37, 42]

Blockchain [28, 51] Services Oriented
Architecture SOA

[24]

Cloud Computing [14, 24, 28–30, 34, 38, 44, 47, 48, 50, 55]

It is noteworthy that many scholars mention that the use of technologies also requires
an IT strategy in full compliance with business objectives and the use of appropriate
software that exploits these technologies [24, 60–69]. Firms which choose to develop
their own software, should adopt the agile process [29, 35, 40, 70] to quickly adapt
to requirement changes and, if they offer digital products and services, reduce time to
market.

3.3 Technology as Barrier of Digital Transformation

While technology is best known as an enabler of digital transformation, we found that
many researchers emphasize another facet of technology as barrier of digital transfor-
mation. A number of researchers stressed the issues of the incompatibility of preexisting
technological infrastructure and monolithic legacy or inflexible “tailor-made” software
with modern one and its lack of integration. Conventional monolithic architecture does
not meet the demand for scalability and rapid development. A scalable IT architecture
needs to be implemented using APIs, based on a microservices architecture and inte-
gration, both within the company and for the interaction with external partners [45,
71–73].

Moreover, a frequent issue that hinders mainly industrial sectors in the context of
Industry 4.0 and the use of IoT, is the lack of high-speed communication networks and
broadband infrastructure as well as missing unified communication protocols which are
needed for Industry 4.0 technologies integration of systems, both inside and outside the
organization [22, 49, 74].

Another significant challenge is the risk involved with IT security and data protec-
tion, where many organizations find it difficult to accept the risk of implementing new
technologies and the costs involved [34, 75].

Our literature review with the concept analysis of 74 articles, has given us solid
ground for a theoretical model, which is visualized below (Fig. 2).
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External Touchpoints

Technological Enablers 
Data, Cloud, IoT, artificial

intelligence, Fast communications 
and 5G, 3D Printing, the use of 

APIs, Augmented Reality, Block-
chain, Analytics, Product Platforms, 

Robotics Automation and SOA 
Architecture & IT Strategy

Technological Barriers
Outdated IT infrastructure,  legacy 
and monolithic software, lack of 

highspeed communication, IT Se-
curity risks and data protection 

requirements  

Customer Technology

Supplier Technology

other

Organization  

require techno-
logical revamp 
and digital trans-
formation

Organization faces technological 
barriers on its way to digital trans-

formation

Organization uses technology as 
digital transformation enabler

Fig. 2. Theoretical model

As illustrated in the figure above, an organization is influenced by actors at its exter-
nal touch points, such as customers and suppliers and the technology they use. The
organization must decide how to adapt, by upgrading its technology and adjusting its
digital transformation strategy. In this endeavor it may face obstacles, such as outdated
technological infrastructure, lack of broadband communication, but also issues related
to IT system security and the data protection regulatory framework. The organization,
after overcoming these obstacles, is leveraging modern technologies as enabler on its
way to digital transformation. As evidenced in our research, it is important that this
process flow is considered when designing a digital transformation strategy.

4 Conclusion

The purpose of this paper was to examine the role of technology as a driver, enabler and
barrier of the digital transformation of an organization.We conducted a literature review,
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based on a specific methodology, as it has been frequently used previously to explore
information systems strategy and digital transformation topics [10, 76]. Although our
paper discusses an essential factor of digital transformation, existing literature reviews
haven’t analyzed it in detail.

Our research has revealed that technological developments in a firm’s environment
often force it to technological upgrades and, in essence, to digital transformation. It is
no longer an option, but an immediate requirement for the business to be able to interact
with its environment and comply with new regulatory frameworks. At the same time
technology has been repeatedly highlighted as a key enabler of a company’s digital
transformation. Thus, specific technologies are distinguished in terms of their frequency
of use. In any case, the technologies applied must be part of an integrated information
systems strategy.

The evolution of technology itself often requires frequent updates and optimization,
as the use of outdated technology or missing technology makes it difficult for a company
to advance and introduces security risks that act as barriers to its digital transformation.
The contribution of this paper is significant for both scholars and practitioners in the
field of digital transformation. Managers are given insights into the positive and negative
contributions of technology in forming a digital transformation strategy, so that they will
be able to better estimate risks and benefits in their endeavors. Scholars can use this work
as a motivation for their own future studies and build on our findings and the research
gaps we identified and propose as future research topics.

We are aware that our research has limitations. Although we searched for multiple
combinations of “digital transformation” and related keywords, there still might be arti-
cles referring to digital transformation without having the term, or variations of it, in
their title or abstract. Additionally, we limited our search to business related publications
which excluded more technical papers. Moreover, we only examined papers written in
English, which excluded articles in other languages that contribute to current research.

Our analysis focused on how external touchpoints of an organization with customers
and suppliers impact its technological progress, future studies are recommended to inves-
tigate how external touchpoints with other actors, such as the government and its tech-
nology (tax collection, social security etc.) impact a firm’s technological requirements.
While we conducted a cross-industry analysis of the most frequent technologies used,
future research might find it useful to classify existing technologies and their use, based
on industry.
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4.0, p. 11 (2016)
43. Lichtenthaler, U.: Building blocks of successful digital transformation: complementing tech-

nology and market issues. Int. J. Innov. Technol. Manag. 17(01), 2050004 (2020). https://doi.
org/10.1142/S0219877020500042

44. Peter, M.K., Kraft, C., Lindeque, J.: Strategic action fields of digital transformation: an explo-
ration of the strategic action fields of Swiss SMEs and large enterprises. J. Strategy Manag.
13(1), 160–180 (2020). https://doi.org/10.1108/JSMA-05-2019-0070

45. Dolganova, O., Deeva, E.: Company readiness for digital transformations: problems and
diagnosis. Bus. Inform. 13(2), 59–72 (2019). https://doi.org/10.17323/1998-0663.2019.2.
59.72

46. Koilada, D.K.: Value-based digital transformation: innovating customer experiences. In: 2019
IEEETechnology&EngineeringManagement Conference (TEMSCON), Atlanta, GA,USA,
pp. 1–5 (2019). https://doi.org/10.1109/TEMSCON.2019.8813559

47. Culot,G.,Nassimbeni,G.,Orzes,G., Sartor,M.:Behind the definition of Industry 4.0: analysis
and open questions. Int. J. Prod. Econ. 226, 107617 (2020). https://doi.org/10.1016/j.ijpe.
2020.107617

48. Frank, A.G., Mendes, G.H.S., Ayala, N.F., Ghezzi, A.: Servitization and Industry 4.0 conver-
gence in the digital transformation of product firms: a business model innovation perspective.
Technol. Forecast. Soc.Change 141, 341–351 (2019). https://doi.org/10.1016/j.techfore.2019.
01.014

49. Kiel, D.: What do we know about ‘Industry 4.0’ so far? In: Conference Proceedings, p. 23
(2017)

50. Nataliia, Y., Oleksii, Y.: Conceptual groundwork of digital transformation of project manage-
ment. In: 2019 IEEE 14th International Conference on Computer Sciences and Information
Technologies (CSIT), Lviv, Ukraine, pp. 85–88 (2019). https://doi.org/10.1109/STC-CSIT.
2019.8929818

51. Hinings, B., Gegenhuber, T., Greenwood, R.: Digital innovation and transformation: an insti-
tutional perspective. Inf. Organ. 28(1), 52–61 (2018). https://doi.org/10.1016/j.infoandorg.
2018.02.004

52. Li, L., Su, F., Zhang,W.,Mao, J.-Y.:Digital transformation bySMEentrepreneurs: a capability
perspective. Inf. Syst. J. 28(6), 1129–1157 (2018). https://doi.org/10.1111/isj.12153

53. Karimi, J., Walter, Z.: The role of dynamic capabilities in responding to digital disruption:
a factor-based study of the newspaper industry. J. Manag. Inf. Syst. 32(1), 39–81 (2015).
https://doi.org/10.1080/07421222.2015.1029380

54. Heavin, C., Power, D.J.: Challenges for digital transformation – towards a conceptual decision
support guide for managers. J. Decis. Syst. 27(sup1), 38–45 (2018). https://doi.org/10.1080/
12460125.2018.1468697

55. Jin, J.,Ma, L., Ye, X.: Digital transformation strategies for existed firms: from the perspectives
of data ownership and key value propositions. Asian J. Technol. Innov. 28(1), 77–93 (2020).
https://doi.org/10.1080/19761597.2019.1700384
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