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Abstract. Digital transformation is a phenomenon that provides the right demand and attitude for organizations in digital optimization.
Digital transformation encourages organizations to adapt to technological developments as a strategic step to support organizational sus-
tainability and win market competition. The purpose of this article is presenting a systematic literature review of the development of meas-
uring the maturity of digital transformation. The methodology used in this article is systematic literature review approach with article col-
lection strategy that discuss digital transformation and digital maturity measurement and is sourced from reputable journals indexed by
Scopus and or the Web of Science. There are 1385 articles appear when searching for digital transformation, out of 1385 there are 30 arti-
cles relevant to the topic of digital transformation and digital maturity measurement with the range of 2018-2022. The findings of this
systematic literature review have 6 levels and 4 dimensions in measuring the maturity of digital transformation in the industrial sector
(large, medium, small), there are 8 levels and 7 dimensions in measuring the maturity of digital transformation in health sector, there are 6
levels and 6 dimensions in measuring the maturity of digital transformation in the banking sector, and there are 5 levels and 5 dimensions in
measuring the maturity of digital transformation in the education sector. This article supplies valuable insights on the topic of measuring
the maturity of digital transformation and can be an opportunity for further research such as evaluating, developing empirically testing in
different sectors of the economy in different regions.
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INTRODUCTION process through information technology (OECD,
2022). The change attempts to improve the previous
The rapid development of technology has a signifi-  business process. according to Vial (2019) digital
cant impact on many organizations. Adapting digital  transformation can be described as a process that aims
usage can help the organization to support the stability  to improve an entity by triggering significant changes
of organizational sustainability and to be able to win in the organization through the combination of infor-
market competition. Digital transformation that be-  mation, communication, and connectivity technologies.
comes a trend in the world can provide benefits and  Digital transformation is defined as technological
strategic capabilities in organizational governance and  achievements that bring new breakthroughs and operat-
organizational management (Barbosa et al., 2020). ing models in all sectors (Gokalp & Martinez, 2021).
Lately digital applications are growing rapidly such as Digital transformation research becomes very inter-
social media, cloud, internet of things (loT), artificial  esting because it continues to develop significantly in
intelligence, blockchain, automated vehicles, aug- countries, regions and organizational sectors such as
mented reality as an organizational value creation health, banking, education. The phenomenon of digital
(Pramanik et al., 2019). In the Covid-19pandemic, the  transformation becomes important for organizational
digital gap has an impact on four primary services success in facing the obstacles of globalization. Organ-
sectors such as: public administration services, educa- izations must be prepared for digital transformation by
tion during the Covid-19 pandemic, health during the  creating industry 4.0 readiness models for organiza-
Covid-19 pandemic and economic recovery (Aissaoui, tional readiness evaluation before implementing digital
2022). transformation (Aissaoui, 2022). Digitalization plays a
According Antony et al., (2023) digital transfor-  major role in contributing to the economy and the envi-
mation is a sociocultural process of adapting old or-  ronment in the future (Bican & Brem, 2020). The im-
ganizations to new organizational forms and the skill  portance of organizational sustainability in developing
needed to stay afloat and relevant in the digital land- and transforming to digital requires organizations to
scape. This is like changing the business process of make a variety of very complex efforts so that organi-
previous organizations through reengineering business  zations can continue, maintain and create competitive-
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ness value (Barbosa et al., 2020).

Digital transformation has recognizable impact on
the growth of all sectors of the economy (Borovkov et
al., 2021). Digital transformation also simultaneously
exerts stakeholder influence in developing a strategic
vision for the digital era (Berghaus & Back, 2018).
The exploitation and integration of digital technolo-
gies has transformed business models in all industries
in different sectors and provided increased innovation
in value creation, sales, productivity, and service qual-
ity by improving system-based process and services
(Gokalp & Martinez, 2021). Digital transformation
has significantly attracted the interest of academics
and industry, with more than 80% of CEOs reporting
that their organizations have digital transformation
programs that are expected by 2030 more than 70% of
the economy’s industries will rely on digital platforms
and from new value creation (Gokalp & Martinez,
2021). Digital transformation knowledge becomes
very important for organizations in many sectors to
prepare for it appropriately in responding to the de-
velopment of digital transformation. The maturity of
digital transformation helps management and employ-
ees in developing self-assessment to increase maturity
in conducting digital transformation activities effec-
tively.

The term maturity refers to a state that is complete,
perfect, or ready. It is the result of progress in the de-
velopment of a system. Organizations that have a ma-
ture systems, are able to improve their organizations
over time towards achievements from the present to
the desired future (Teichert, 2019). Sometimes digital

transformation and digital maturity are used inter-
changeably without considering differences, but digital
maturity can be seen as a systematic way for an organ-
ization to transform digitally (Kiron et al., 2016; von
Leipzig et al., 2017). Therefore, the term digital ma-
turity specifically reflects the status of digital trans-
formation in organizations (Chanias & Hess, 2016;
Simberova et al., 2022).

The purpose of this article is to find out about the
development of digital transformation maturity meas-
urements models based on research trend between
2018-2022 and key factors such as digital transfor-
mation maturity measurement in different sector. This
article contributes to the literature digital transfor-
mation measurements and addresses the problem of
digital transformation. The data collected in this study
is based on an objective screening and selection of
thousands of research articles with systematic review
protocols such as search sources in Scopus and or Web
of Science database, search with terms/ keywords spe-
cific, inclusion criteria, exclusion criteria, and quality
criteria.

METHOD

The study uses a systematic method. It explicitly
aims to unify the empirical results of previous re-
searchers by identifying, categorizing, visualizing and
analyzing existing and relevant literature, objectively
and thoroughly on the topic of digital transformation
research (Belezas & Daniel, 2022; Zhu et al., 2021).
The method of this article is presented in Figure 1.

REVIEW PROTOCOL
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=

Figure 1. Steps Methodology a Systematic Literature Review

The method in this article uses a systematic litera-
ture review method. In this systematic literature re-
view, identification carried out to determine the pur-
pose, select, analyze, synthesize research literature
with a specific topic and present it clearly 16. This
systematic literature review approach covers three
steps 18. The first is development of the review proto-
col. The second is conducting a synthesis analysis and
presenting the results. And the third is formulating
conclusions.

The systematic literature review protocol in this ar-
ticle is based on recommendations from 18, with the
following scope: research questions, search sources,
search terms/keywords, search strategy, inclusion cri-
teria, exclusion criteria, and quality criteria.
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In this first define the research question as the focus
of the research digital transformation. The problem
formulation in this article is:

RQ1: How is the digital transformation in the in-

dustrial sector (small, medium, large), banking
sector, health sector, education sector?

RQ2: What are the dimensions of measuring the

maturity of digital transformation in the industrial

sector (small, medium, large), banking sector,
health sector and education sector?
The search for studies in this article through the
source of the Scopus database and or Web of Science
database which is the main source of the search for rel-
evant studies because it has a wide scope in various



Ahmad Baihaqy et al. / Journal of Nonformal Education 9 (1) (2023): 58-68

fields. The study’s search for articles about digital
transformation published in Elsevier, Emerald Insight,
IEEE Explore, ProQuest, Springer, IG Publishing,
Wiley, EBSCO, Taylor and Francis, Sage Publishing.

The terms or keyword used in this article are as fol-
lows: (Digital Transformation OR Digital Devide)
AND (“Digital Maturity” OR “Digital Maturity
Measurement” OR “Dimensions” OR “Readiness”)
AND (“Industrial Sector” OR “Banking Sector” OR
“Health Sector” OR “Education Sector”) AND
(“Qualitative” OR “Quantitative” OR “Mix-Methods”
OR “Systematic Literature Review”).

Searching the data in this article uses several
search strategies including period, article type, publi-
cation title, subject areas. The explanation of each
strategy is as follows:

e Period: 2018-2022.

e Article type: Reviews Article, Research Articles,
Book Chapter, Thesis, Dissertation.

e Publication Title: All publication titles

e Subject Areas: Information Systems, Business
Administration, Business management and Ac-
counting.

The inclusion criteria in this article includes Eng-
lish. The title, abstract and content are relevant to the
keywords. Empirical research methods such as qualita-
tive, quantitative, mix-method and systematic literature
review. Articles published by journals or proceedings
or conferences. Exclusion criteria in this article include
Duplicate. Paper irrelevant and object of research are
irrelevant. The quality criteria in this article include A
journal index of a minimum Q3 and a maximum of Q1.
For paper proceedings and conferences indexed by
Scopus or Web of Science. The paper must answer the
following questions.

The literature review process was carried out in
April 2022. The literature selection process is de-
scribed in Figure 2.

Scopus and Web of Science Database.
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Figure 1. Systematic Literature Review Proses

From 1385 articles that appeared based on key-
words, we conducted a sorting process with time crite-
ria from 2018 — 2022, removed the duplication of arti-
cles that appeared, and focused on the discipline of
information systems. From this process, 208 articles
were found. Furthermore, from 208 articles, the
search process was conducted by extracting the article
into an electronic spreadsheet by selecting a title,
reading the abstract content and reviewing keywords.
We obtained 80 articles. After that we read and ana-
lyzed the content of 80 articles as a whole digital
transformation content and digital maturity measure-
ment. Articles that did not fit the criteria and eligibil-
ity to answer our questions were excluded from the
screening.

Screening involved measuring the maturity of digi-
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tal transformation, which included the dimensions and
levels conducted in the industrial sectors (small, medi-
um, large), health, banking, and education. The criteria
in the publication data were analyzed based on the
timeliness of publication between 2018 — 2022. The
criteria in the method and research design were adopt-
ed with a qualitative, quantitative, mix—method, sys-
tematic literature review approach. So that the results
of the screening found that there were 30 relevant arti-
cles to be processed.

RESULTS AND DISCUSSION

After the selection process the results of the data
synthesis extract based on the methodology and quali-
ty criteria are presented in the Table 1 and Table 2.
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Table 1. Distribution of Research Methodology

Research Method Author Total Percentage
References Theory and Object
Digital Transformation Maturity in Industrial (Antony et al., 2023; Bican & Brem, 2020;
Sector Borovkov et al., 2021; Gokalp & Martinez,
2021; Teichert, 2019; Zhu et al., 2021;
o . . 24 80%
Kuyiklik et al., 2022; Tripathi & Gupta, 2021;
Wagire et al., 2021; Rafael et al., 2020;
Narula et al., 2020)
Digital Transformation Maturity in Banking Sector  (Bandara etal., 2019; Goumeh &
2 7%
Barforoush, 2021)
Digital Transformation Maturity in Health Sector (Duncan et al., 2022; Williams et al., 2019) 2 7%
Digital Transformation Maturity in Education (Marks et al., 2020; Buylkozkan et al., 2021) 5 7%
Sector
Reference Approach
Empirical Qualitative (Bican & Brem, 2020; Borovkov et al., 2021;
Gokalp & Martinez, 2021; Rafael et al.,
2020; Ghosh et al., 2022; Kraft et al., 2022;
Machado et al., 2021; Ostmeier & Strobel,
2022; Pirola et al., 2020; Reuschl et al., 2022; 16 53%
Rossini et al., 2021; Yu et al., 2022; Sousa-
Zomer et al., 2020; Williams et al., 2019;
Marks et al., 2020; Begicevic Redjep et al.,
2021)
Empirical Quantitative (Narula et al., 2020; Sousa-Zomer et al., 3 10%
2020; Li et al., 2021)
Empirical Mix-Method (Antony et al., 2023; Gokalp & Martinez,
2021; Simberova et al., 2022; Wagire et al., 5 17%
2021; Yuetal., 2022)
Systematic Literature Review (Zhu et al., 2021; Tripathi & Gupta, 2021; O.
Bandara & Wickramarachchi, 2020; Goumeh 6 20%

& Barforoush, 2021; Duncan et al., 2022;
Tekic & Koroteev, 2019)

Table 1 shows the results of the research methods
from the authors with several categories including
theory and research objects. The research theory is
taken on the topic of digital transformation maturity
with a focus on the object of the industrial sector, the
banking sector, the health sector, and the education
sector. second, the category of research approach
which includes qualitative empirical research, quanti-
tative empirical research, mixed methods empirical
research, and literature systematic review methods.

In the theory and object categories studied, it was
found that there was a gap that many researchers
discussed and empirically tested digital transformation
maturity in the industrial sector with a percentage of
80%, but there were still few who discussed and
tested digital transformation maturity empirically in
the banking sector, health sector and education sector.
Research approach with the topic of digital
transformation, researchers prefer a qualitative
approach with a percentage of 53%. but there are also
researchers who test with a quantitative approach,
mixed methods and a systematic review of the
literature. The journals used in this article are based
on journals published in 2018-2022. As for the results
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obtained from that time span, they are presented in the
Figure 3.

Period

15

10

5 ‘||
OI

2018 2019 2020 2021 2022

Figure 2. Total per Period of Publication

Articles published on the topic of digital
transformation maturity in the industrial sector (small,
medium, large), health, banking and education in
2019 were found 4 publication articles. In 2020 were
found 9 articles. In 2021 were found 14 articles. In
2022 were found 7 articles.



Ahmad Baihaqy et al. / Journal of Nonformal Education 9 (1) (2023): 58-68

Table 2. Quality Criteria

Journal Quartile Total
TQM Journal Q2 1
Technology, Pedagogy and Education Q1 1
Sustainability Q1 3
Journal of Medical Internet Research Q1 1
Technovation Q1 4
Computers In Industry Q1 1
International Journal of Production Economics Q1 1
Decision Analytics Journal Q1 1
Journal of Strategy and Management Q2 1
Journal of Manufacturing Technology Management Q1 3
International Journal of Advanced Computer Science and Applications Q3 1
Journal Advances in Management Research Q2 1
Journal of Business Research Q1 3
Journal of Manufacturing Technology Management Q1 3
Technological Forecasting & Social Change Q1 1
Benchmarking: An International Journal Q3 1
Production Planning & Control Q1 1
Jmir Medical Informatics Q2 1
Business Horizons Q1 1
Computer and Industrial Engineering Q1 1
System Engineering Q2 1
Proceedings of the IEEE Computer Society Conference on Computer Vision and Pattern Recognition - 1

The findings on publishing sources are based on
the selected subject area, all papers are obtained from
scientific journal publishers indexed on Scopus and
the Web of Science with a minimum quartile of Q3
and a maximum of Q1. We conducted a bibliographic
analysis using a vosviewer analysis tool to decide
research trends and the relationship between visual
research discussions on the topic of digital
transformation and measuring the maturity of digital
transformation. Given the topics presented on each
article with a set of words, the vosviewer tool helped
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in organizing and offering an instructive data structure
to understand the interconnected set of words. It was
to identify the topic or structure of data collection in
the literature review to assume that the documents
collected for a particular problem included a
homogeneous list of topics (Lee et al., 2021). We did
bibliographic analysis by extracting journal files
stored on reference tools into .RIS. Next, we
conducted a bibliographic analysis based on the data
of the title text and abstract. The visual results of the
bibliographic analysis are presented in Figure 4.
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Figure 3. Keyword and abstract network visualization
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The mapping study analyzed in Figure 4. supplies
an overview of the close relationship between digital
transformation and the digital divide. Earlier
researchers conducted research by creating a model
measuring the maturity of digital transformation using
qualitative methods based on phenomenology that
occurs in various sectors, especially in the industrial,
health, education, and financial sectors in their
countries. The digital transformation is the focus of
researchers to evolve and develop at the level of
measurement of its maturity and dimensions created
and developed with the aim of helping, taking,

clarifying the strategic position of the organization in
terms of maturity level and also as a theory of
development about the relationship between structure,
performance, and dynamic environment. Here is the
collection of data or data excavation derived from the
main article research results that relevance to answer
the research question of digital transformation model,
the level of digital maturity of transformation and the
digital dimension of transformation in four sectors:
big industry, medium and small enterprise, health,
banking, and education . It is presented in Table 3.

Table 3. Model Digital Transformation

Digital Transformation

Dimensions of Digital

SEE; Maturity Level Transformation AT
0. Incomplete 1) Strategic Governance
. 1. Realized 2) Information and Technolo- 4,6,8,24,27,31,44
Big Industry, 2. Managed ay
E/Ini(ilr:?iqsgdumy’ Small 3. Estat_)lished 3) Digital Process Transfor-
4. Predictable mation
5. Innovative 4) Workforce Management
0. Administrative 1) Strategy
1. Tactical 2) IT Capability 36,37
2. Fixed 3) Interoperability
3. Mobile 4) Governance and Manage-
Health -
4. Externalized ment
5. Integrated 5) Patient-Centered Care
6. Contextualized 6) People, Skill, and Behavior
7. Orchestrated 7) Data Analytics
1. Not started 1) Governance
2. Digital beginner 2) Products and Services 34,35
3. Enabling 3) Technology and Human
Banking 4. Integrating Resources
5. Optimizing 4) Organizational strategy
6. Digital Champion 5) Operational
6) Customer
1) Basic 1) Planning, Management, and
2) First Leadership 38,40
3) e-Enabled 2) 1S in Learning and Teach-
Education 4) e-Confident ing
5) e-Mature 3) Digital Skills Development
4) IS Culture

5) IS Infrastructure
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The digital transformation in big industry,
medium industry, small enterprises has six levels of

maturity. Level O incomplete has not started
initiatives on digital transformation. Level 1
realized; digital transformation starts digital

transformation initiatives. Level 2 managed, digital
transformation begins physically. Level 3 estab-
lished, digital transformation strongly consistent and
by standardization. Level 4 predictable, digital
transformation has to products, services, or
processes with real-time data. Level 5 Innovating,
the Organization uses the data collected for
continuous evaluation and improvement, an
innovative culture, dynamic cooperation and
increased transparency to expand operational
visibility with the effective and efficient exchange
of information (Gokalp & Martinez, 2021).

The dimensions and indicators in the digital
transformation capability model are as follows:
Strategic  Governance (digital transformation
development, portfolio management, project
management, financial and supplier management),

Information and Technology (IT strategy
management, requirement definition, enterprise
architecture development, infrastructure
management, data governance, agile software
development, security management, enterprise

architecture integration, data analytics, enterprise
architecture ~ maintenance),  Digital  Process
Transformation (Business process digitalization,
business process vertical integration, business
process horizontal integration, data driven decision
management, guantitative performance
management, business process integration toward
life cycle, quantitative process improvement,
Workforce Management (HR skill development,
organizational structure management, organizational
change  management,  sustainable  learning
management) (Gokalp & Martinez, 2021).

The maturity level of digital transformation in
health sector uses eight levels Level O:
Administrative, at this level the hospital does not
use information technology in best clinical use.
Level 1: Tactical, at this level hospitals began to use
information technology for clinical purposes. Level
2: Fixed, at this level hospitals already have the
availability of digital clinical data. Level 3: Mobile,
at this level hospitals are already able to have
clinical data available on mobile devices such as
online consultations. Level 4: Externalized, at this
level the hospital is able to perform services without
having to come to the location. Level 5: Integrated,
at this level the hospital has integrated the entire
clinical process from simple to complex. Level 6:
Contextualized, at this level information to plays a
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specific role with a high degree of data
interoperability between clinical systems, physicians
and patients. Level 7: Orchestrated, at this level
clinician and patient experience meets clinical needs
that can be automatically done. The dimensions
used in hospitals are as follows: Transport,
Collaboration, Security, Mobility, Data Center
(Williams et al., 2019). The dimensions in health
are: Strategy. IT Capability. Interoperability.
Governance and Management. Patient-Centered
Care. People Skill, and Behavior. Data Analytic
(Duncan et al., 2022).

In the digital maturity of banking sector, there
are five levels. Level 1: Initial, at this level the
process is not well controlled. The management
process is reactive. Level 2: Managed, at this level
the transformation process has begun to be planned
and implemented. Level 3: Defined, at this level the
process that implemented are good enough in the
organizational management. Level 4: Set up, digital
transformation supplies added value in each
operational process and follow organizational
standardization. Level 5: Digital Oriented, at this
level the organizational process is already digitally
oriented so that the technology infrastructure targets
organizations grow significantly. Dimensions and
indicators used as follows: Products and Services
(Customized products, Digitalized products, Data-
driven services, Digital marketing approaches).
Technology and Resources (Use of advance
technologies, use of mobile devices, cloud
technologies). Strategy Organization (Available
resources for realization, Adaption of business
models, organization culture for innovation),
Operations  (decentralization ~ of  processes,
interdisciplinary, interdepartmental collaboration,
data driven excellence, new digital business
models), Customers (personalized services, use of
customer data, digitalization of services, customer's
digital media competence, customized apps).
Governance  (labor  regulations,  technology
standards, real time decision making, data
governance, information security). Employees
(knowledge, ability and competences of employees
to modern technologies, user training, ensure service
accuracy) (O. Bandara & Wickramarachchi, 2020).

The digital maturity model of education has five
levels of digital transformation maturity. Level 1
Basic, schools still do not realize the importance of
technology as a learning medium or as a tool in the
management process so that schools do not consider
and plan for the growth and development of
technology. Level 2 Initial, the school begin to have
awareness of the possible use of information
technology in the learning, teaching and
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management processes, but it has not implemented.
Level 3 e-Enabled, the school begin to realize the
possibility of using information technology in all
activities, contributing and taking part in small
projects focused on information technology, guiding
the development of strategic and integrated
documents. Level 4 e-Confident, the school clearly
recognizes the advantages of information
technology in its use by integrating all activities and
implemented into strategic documents and applied
to daily activities. Level 5 e-Mature, the school is
clear, clearly recognizes, and requires the use of
information technology throughout the activities
poured in strategic documents and work programs in
its development. The entire management of the
school depends on the integration of technology,
data collection, and data acquisition obtained
entirely from the school information system
(Begicevic Redjep et al., 2021).

Dimensions and indicators of the digital maturity
model in the education sector include: planning,
management, and leadership with indicators such as
vision, strategic plan and objectives of information
system integration, school development program
plans from an information system perspective,
managing information system integration in the

learning and teaching process, managing
information system integration in all school
activities including business in schools, learning

analytics data, organized access to information
system resources, the use of information systems
when teaching students with specialized education.
The second dimension is information systems in
learning and teaching, with indicators such as the
use of information systems in learning and teaching
activities, digital content, student evaluation, student
experience. The third dimension is culture, with
indicators such as access to information system
resources by educational staff and teachers, access
to all student data and business processes using
information system resources, networks,
communications, information and  reporting,
copyright and intellectual property. The fourth
dimension is information system infrastructure, with
indicators, planning and procurement of information
system infrastructure, information system equipment
in  supporting, maintaining, storing  digital
documents and educational content with a controlled
information security system and permits (Begicevic
Redjep et al., 2021).

CONCLUSION

This systematic literature review aims to answer
questions about the development of the latest model
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to assess the maturity of digital transformation in
four sectors, the industrial sector both large, medium
and small, health sector, education sector, banking
sector. The model developed by the researchers
evaluated with a wide variety of methodologies in-
cluding systematic, qualitative, quantitative, mix
method reviews for empirical validation. The ap-
proach in this article is to review the systematic lit-
erature by reading, analyzing and collecting dimen-
sions and deciding the maturity level of digital
transformation in four sectors namely in the sectors
of industry, finance, education and health.

Based on the findings of the digital transfor-
mation maturity model, the most researched by ear-
lier researchers, is the manufacturing industry sec-
tor. This can be a research activity in the future with
strategic steps in testing existing models or creating
and bringing up new dimensions and maturity levels
in digital transformation in the health sector, educa-
tion sector, banking sector in various countries and
regions. Furthermore, it becomes a roadmap to in-
crease the maturity of certain items and related di-
mensions that will be developed as a determination
of strategic programs and projects.
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