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Abstract

Digital transformation in the global higher education industry determines the future
roadmap to a sustainable education management strategy. This research paper aims
to develop a qualitative model that advocates how digital transformation as a pro-
pelling force could be used to build competitive advantages for universities. Build-
ing competitive advantage is a relative, evolving, and important concept in strategy
formulation. In recent years, specifically in the education industry, the notion of
building competitive advantage is challenged by global phenomena such as digital
transformation globalization, information exchange, digitization and social media
in most of the global industries. These phenomena have collectively made the pro-
cess of building competitive advantage rapidly changing, short-term and contextual.
These findings aid the evolution of strategic management practices in universities
by providing empirical insights in determining the impactful changes and their con-
nection to evolutionary learning. It also stresses the importance of using the devel-
oped model as a decision support system to generate, regulate and retain student
experience and expectations. This research paper provides first-hand insight into the
impactful changes affecting universities’ vision and how they can turn these changes
to their advantages and set a road map to design-develop models to integrate and
regulate these essential changes in their strategies using evolution learning mecha-
nism and digital transformation strategy.
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1 Introduction

The world we live in is changing at a fast pace and what we teach and how we
teach is also evolving rapidly. How can our education systems be reshaped to foster
learner first approaches while also keeping up to date with the growing demands of
the twenty-first century?

In recent years, universities worldwide have been experiencing rapid impactful
changes, which are influenced by technological advancement and social e-trends
towards digitalization. Like all other revolutionary changes, digital transformation
involves intense adjustment/re-adjustment. The powerful changes in the socio-eco-
nomic-education system resulting from the globalized economy have led to propel-
ling changes specifically in higher education such as education’s standard, quality,
decentralization, virtual and independent learning. These drivers (trends) in the
realm of education promote collectively transnational education. Digitalized educa-
tion delivery could be viewed as one of the alternative mechanisms to fill the enrol-
ment gap. This phenomenon is viewed as digital entrepreneurship (Rosin et al.,
2020). However, this domain is arguably still in the infancy stage and differs in
scope a lot specifically examining the key benefits of digital transformation, and its
entrepreneurial capabilities from a university’s perspective.

For integrating digital transformation capabilities, universities leverage their
delivering capabilities through offshore branches or transnational distance learning
however, students will inevitably depend heavily on digitalisation of education pri-
marily driven by information communication and technology. The widespread glo-
balized education has radically influenced the universities to shape their learning
and development, delivery and continuous improvement mechanisms. Universities
may no longer be dependent upon the traditional forms of learnings to cope up with
the challenges posed by the phenomenon-globalization.

The above phenomena have collectively made the process of building competitive
advantage rapidly changing, short-term and contextual. The main aim of this paper
is to develop a qualitative model that advocates how digital transformation as a pro-
pelling force could be used to build competitive advantage. The qualitative model
is derived via (a) critically examining the appropriate definitions/process of build-
ing advantages, (b) examining the impactful changes in the global education indus-
try, (c) exploring the strategic elements of evolutionary learnings, (d) exploring the
drivers that shape the digital transformation in the age of globalization and (f) by
critically evaluating these phenomena collaboratively creating world-class delivery,
digital program management and superior student experience capabilities.

Digital transformation in the global education industry validates the future
roadmap to sustainable education management. Gaining relatively a sustainable
position for universities demands their preparedness to adapt to impactful changes
imposed by the macro environment, and also integrating the key trends as part of
their digital transformation strategy. This paper also sheds light on (a) enhancing
the understanding of higher education competitive advantages specific to digital
transformation strategy, (b) its impact on institutional management and perfor-
mance, (c) developing empirical insights by performing comparative studies and
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analysis of the strategic elements of evolutionary learnings and (d) examining the
drivers that shape the digital transformation in post-covid-19 pandemic.

Intending to deliver the highest quality education, enabling world-class educa-
tion experience and transforming the students to cope up with the globalized indus-
try demands are the underpinning motives of the digital transformation strategy
(DTS). The spending on digital transformation capabilities are pruned by universi-
ties to minimise the capital expenditure. However, they failed to understand the fact
they are spending on DTS they are also investing in building sustainable competi-
tive advantages (SCA) which is very likely to reflect upon the future profitability.
It needs to be highlighted that particularly in the UAE, the public sector universi-
ties are increasingly investing in DTS for two primary reasons (a) complying with
the high-quality standard set by the Ministry of Education (MOE) and (b) building
advantages to compete in the global educational landscape.

Digital transformation leads to resource savings by not only optimally utilizing
the resources but also avoiding regular budget constraints, as in general, it goes
through a selective and structured approach (Carter et al., 2020; Powell & McGui-
gan, 2020). Digital transformation is used as a means to attract sufficient and upper-
class students, improving students’ experience, accessibility, deliver quality teaching
materials and provide them blended learning. However, top universities are more
reluctant to take advantage of the opportunities of the digital era. Global phenomena
such as the introduction of the internet, information exchange, digitalization, virtual-
ization and social media have made the digital transformation strategy inevitable for
universities to stimulate student experience, particularly the delivery of education,
meaning, the increasingly digital transformation process has become a dependable
platform to design, develop and retain competitive advantages.

Digital transformation in the global education industry validates the future
roadmap to sustainable education management. The prerequisite for gaining rela-
tively a sustainable position for universities’ demands their preparedness to adopt
the impactful rapid changes imposed by the macro environment, and also inte-
grating the key trends as part of their digital transformation strategy.

In the higher education industry, the notion of building competitive advantage is
challenged by the digital revolution and transformation, globalization, information
exchange, network society and social media. This paper sheds light on (a) enhanc-
ing the understanding of higher education competitive advantages specific to digi-
tal transformation strategy, (b) its impact on institutional management and perfor-
mance, (c) developing empirical insights by performing comparative studies and
analysis of the strategic elements of evolutionary learnings and (d) examining the
drivers that shape the digital transformation in the post-covid-19 pandemic.

The aim of this paper is to develop an integrated qualitative model which
examines how the radical changes enable universities to build competitive advan-
tages using digital transformation and its impact on students’ experience. The
main objectives are:

a) Ciritically examines the contemporary literature of impactful changes, the process
of building advantage, digital transformation and how it impacts universities.
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b) Determine and establish a logical connection among this phenomenon to signify
the potential shock, thereby develop numerous future research propositions.

The research questions are: how digital transformations enable universities to
develop sustainable competitive advantages by stimulating supreme student expe-
riences? What is the role of evolution learning in developing digital advantages?
And what sort of opportunities information technology develops for the digital
transformation process?

The paper develops a fundamental qualitative model derived from a) critically
examining the appropriate definitions/process of building competitive advantages,
(b) measuring the impactful changes in the global education industry, (c) assessing
the tools that shape the digital transformation in the age of globalization and (d) by
critically evaluating these rapid changes collaboratively creating world-class deliv-
ery, digital program management and superior student experience capabilities.

A relevant significance of how universities could use the digital capabilities to
transform deliveries and student experience, the synthesis links the theory to prac-
tice. The process of building competitive advantage for universities remains lacking,
the paper provides first-hand insight into the impactful changes influencing universi-
ties and how they can transform to their advantages. It also develops constructive
debates specifically in the subject matters that are not well discussed in the literature.

This paper is structured as follows: the first section discusses the importance
of the global education industry by capturing the key changes. Then it sheds light
on the process of building competitive advantages. Further, by introducing the
impactful changes (uncertainties) the paper examines how evolutionary learn-
ing enables universities to sensibly use IT capabilities to build digital advantage.
Finally, we emphasize how the digital transformation strategies build advantages
specifically on delivery, digital-oriented programme management and enhancing
the world-class student experience.

2 Literature review
2.1 The impactful changes in the global higher education

In the age of globalization universities globally need to react/respond to the worldly
changes/trends/demand in terms of academic standard, academic quality, research
knowledge and filling the knowledge gap of societies. Regularly meeting those
changing needs become a centric emphasis or strategic priority. Recent researchers
have found that higher education particularly in developing countries has grown at
a staggering rate in the last decade. UAE attempts to promote itself as an “educa-
tional hub” in the Middle East. Relatively, an area for improvement is perusing a
high standard of education among public, private and international universities. By
adapting to the impactful changes universities are likely to become more innovative,
entrepreneurial and readily respect for those key impactful changes (Mok, 2008).
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2.1.1 Standard of higher education

The standard of higher education impacts the delivery, operations and portability of
educators. It aims to actively engage students in examining their learning outcomes.
This process assures dependable knowledge is taught/build according to a particu-
lar curriculum. The assessment programmes validating the student learnings that
need to comply/satisfy the standard of requirements/process of various accrediting
bodies such as Association to Advance Collegiate Schools of Business (AACSB),
Quality assurance Agency (QAA) and Commission for Academic Accreditation
(CAA). CAA is an accreditation programme that regulates the UAE’s universities
and educational institutions in terms of quality, delivery and governance (Remache,
2019). Despite the aggressive quality standardisation across UAE universities using-
AACSB and QAA, very little are known about how the standard of education influ-
encing the higher education (HE) in the Middle East (Verger et al., 2016).

The global accreditation bodies such as (AACSB, QAA, CAA) demand collec-
tive involvement/collaborative actions from academic directors, programme manag-
ers, faculties and quality assurance specialists but serving in distinct accountabili-
ties. Both standards enable the universities workers to gain decision making roles,
inherit leadership skills and demonstrate a high level of commitment within their
work layers to achieve sizeable growth. Specifically in the UAE, the CAA stand-
ard provides a standard platform (tool) for universities to transform themselves as
independent entities in the rapidly changing educational environment. Ultimately,
the standards develop the roadmap for professional governance and sensibly influ-
ence the decision-making capacity across multiple levels. By adopting one of those
standards, universities’ collaborative governance is reinforced. It is also shaping the
span of control and streamlines the universities operation.

Thus, it has become inevitable for the universities to adopt an accreditation stand-
ard according to their operational requirements and the beneficial outcomes are
reflected upon universities internal capabilities, continuous improvement, introduc-
ing a diversity of courses total revenue and profitability. Thus, the standard of edu-
cation must be viewed as an impactful change, it exerts pressure. Governments seek
to cut costs by urging universities to offer degrees over reduced periods of study,
or else periods of study taking place whilst the student is in full-time employment.
Again the badge, which is the accreditation by such and such a university, is impor-
tant (Kelley et al., 2010).

2.1.2 Quality of education

Quality of education has become a sustainable goal for many universities world-
wide, educational quality relatively requires focus and empirical discussion as it’s
an inherent but contextual measure. The strategic importance of quality in education
is getting increasing attention among the different stakeholders such as academics,
researchers, universities, regulators and nations. Managing quality in education is a
complex challenge since it is a multidimensional concept. Universities treat quality
as one of their critical feature which demonstrates.
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a. Enrich the overall quality in the research knowledge, specifically in the postgradu-
ate system
b. Cultivating creativity in the educating systems

The notions of adopting quality in the education system have made a few nations
build competitive advantage, which leads them to be transformed into a hub of edu-
cation-learning, developing and retaining global knowledge base which is translated
into the economic benefits i.e., UK, USA and Singapore. Innovative ways of teach-
ing/lecturing and assessments are introduced to prioritise creativity, innovation,
critical thinking and increasingly, there is an emphasis on broad cross-disciplinary
education.

2.1.3 Virtual learning

Virtual learning increasingly becomes important for the universities amidst the
2019’s pandemic. It is important to extend the critical stance of virtual learning
beyond the IT tool and instrumentalisation. Therefore, universities must explore
how they could amalgamate humanistic qualities with virtual learning in order to
assure collaboration and engagement otherwise they would generate in the face to
face learning (Powell & McGuigan, 2020).

Virtual learning technology has been growing at a staggering rate and its use par-
ticularly in transnational universities has become more widespread. This phenom-
enon has impacted particularly the instructional methods and their delivery. More
importantly, the delivery practices of the universities have significantly evolved in
the recent past. This marvel has created a window of opportunity for universities to
focus on blended learning, a combination of independent computer-based learning,
online communication and face to face learnings. Virtual learning has also estab-
lished the online platform to establish powerful informal networks (study groups),
these are used by the students to share information and facilitate their connection.
Virtual learning becomes an influencing process to facilitate collaborative sharing.
However, still, universities face various challenges in terms of know-how of virtual
tools, developing integration capabilities, protection of data and establishing a scal-
able online security mechanism. Meaning, a worthy, scalable and reliable practices
for virtual learning is a necessity to cater to diverse and transnational students using
both synchronous and asynchronous communication mechanisms.

Virtual learning also creates a window of opportunity for universities to inclu-
siveness and diversity. This process/mechanism enables universities to cater a wide
range of transnational students, building capabilities in this channel enables univer-
sities to gain a strategic positioning in the global education industry (Chatzoglou &
Chatzoudes, 2018; Del Valle Mejias, 2020). The introduction of open-source tech-
nologies has increased the attractiveness of virtual learning. It radically has reduced
the fixed cost of investing in virtual technologies to stimulate or leverage their vir-
tual learning mechanism.

Virtual learning not only enables transnational students to the education acces-
sible but also overcomes students’ disabilities by limiting the physical movement
but facilitating their engagement (Gerrard, 2007). Virtual learning as a phenomenon
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has created a new ideology- virtual space, which defines the boundaries in which the
entire virtual learning happens. Despite there is a growing debate about the virtual
space and its role, subject matters experts have centred their arguments on the archi-
tecture of the space than the learning process itself. This growing emphasis enabled
the universities to revisit the key elements used to build the digital transformation of
universities (Hall & Zentgraf, 2010).

2.1.4 Independent learning

During the COVID-19 pandemic, the traditional learning process of universities was
frozen. Universities are left with no options but to develop an agile learning mecha-
nism to connect various geographical locations, distinct courses and different time
zones. In this context independent online-based learning system/mechanism has
value-added universities, immensely. The aim of independent learning is to inspire
learners to master various relevant disciplines to enter the work field. Specifically,
it deals with (a) learning content, (b) technical know-how and (c) other competen-
cies. Ideally, the universities should develop an independent learning model which
integrates the learners study programmes with the changing demand of the indus-
trialized world. So, establishing an empirical pattern of learning design becomes
a necessity. Thus it is critical for the universities to build their unique independ-
ent learning model to encourage students to learn and create more opportunities for
work (Sudirtha et al., 2021).

Previous studies have identified that independent learnings promote entrepreneur-
ial ability/characteristics among students and which is viewed as one of the most
important priorities of universities (Sudirtha et al., 2021). Although universities are
migrating some elements/aspects of education in the form of independent learning
primarily online, it requires remote learning and digital tools support mechanisms to
make it more effective or to create an economic shock (Carter et al., 2020). Inevita-
bly it has become a process imparted by many universities to penetrate the learning
due to the COVID-19 pandemic.

One of the other critical changes in independent learning is that how to enable
students to decide what online/offline sources to select and use (Harris et al., 2020).
It was found that independent learning positively impacts the motivation, perfor-
mance and self-efficacy of students (Boyer et al., 2013). Dissemination is one of
the key elements of independent learning and the current pandemic situation further
stems its prevalence across multiple layers of learning (Sudirtha et al., 2021). Uni-
versities prioritize adopting necessary tools for promoting independent learning, its
applications and dissemination.

2.1.5 Decentralization of education

Factors such as a scale of operation, offshoring of education and virtual educa-
tions have increasingly challenged to decentralize their education and educational
resources. Comparatively, decentralization of education is a standard strategy for
catering for a wide range of students and improving the education services delivery
(Parry, 1997) however, some researchers argue that, yet it has failed to live up to the
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expectation, worldwide. Adopting effective decentralization of education requires
the universities to develop specific roles to support the process of decentralization
because decentralized institutions often lack technical competencies and the una-
vailability of budget to perform their function as good as their mother universities
(Mwinjuma et al. 2015).

One of the critical challenges of decentralization of education is to deliver educa-
tion with optimum quality. Improving quality constantly and ensure the availability
of timely budget are required for universities to consistently meet the high expecta-
tion set by the decentralisation of education which must be reflected in the student
education experience (Studies, International and Centre, 2015).

2.2 The digitalization of competitive advantage

The notion of strategy and building competitive advantages are intrinsically inter-
related. However, the strategy discipline requires deep understanding and wide
application across global industries (Czainska, 2009; Mok, 2008; Stonehouse &
Snowdon, 2007). Particularly, having considered the radical changes happening at
a staggering rate in the global education industry, strategy discipline demands new
and specific definitions. This phenomenon enabled the researchers to develop new
definitions and research propositions in the discipline of building competitive advan-
tages (O’Shannassy, 2008). As far as the universities are concerned there are three
fundamental questions underpinning the process of building advantages:

a) Industry attractiveness to gain long term profitability

b) The drives determining both the attractiveness and the profitability (Jelinek &
Porter, 1992).

c) Relative industry positioning of the universities to gain the power to accredit
university degrees or professional qualifications.

The fundamental idea here is that not all the global industries provide an equal
window of opportunities to produce long term profitability but it is actually the usual
profitability of the industry that is one necessary factor determining the firm’s profit-
ability in an industry (Chatzoglou & Chatzoudes, 2018; Huggins & Izushi, 2015;
Mok, 2008).

As indicated the impactful changes across the education industries have arguably
standardised the critical success factors underpinning the competitive advantages.
This phenomenon has made the universities compete globally for delivery, faculties
and students. Porter (1992) argues competitiveness can occur when two universi-
ties meet the test or experience of international competition where the educational
standard or experience of students can be measured or maintained. This indicates
that both the universities and their workforce need to collaboratively work together
to produce advantages via various fronts (Huggins & Izushi, 2015; Stonehouse &
Snowdon, 2007). For the collaboration to happen there is the only way which is for
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Competing to be the Best
University in the Global
Education Industry

Competing to be the unique
University in the Global Education
Industry

The process of Building

Advantages

Fig. 1 The underlying approach for universities to build advantages. Sources (Huggins & Izushi, 2015;
Stonehouse & Snowdon, 2007)

Competing to be the . Competing to be the
Best University in The process of Building Digital . unique University in the
the Gl 9 Advantages Transformation .

e Global Education g Global Education Industry

Fig.2 Universities competitive advantage structure. Sources (Huggins & Izushi, 2015; Mok, 2008;
Stonehouse & Snowdon, 2007)

the universities to increase the overall productivity. Meaning, both the universities
and the workforce can produce high-value output (O’Shannassy, 2008).

Despite the existence of radical changes, the resource implications, agile
nature and digital transformation, we argue that the fundamental process of
building advantage for universities can be plotted in a most simplistic form as
below incorporated in Fig. 1, the approach in which in most of the global indus-
tries some organisation makes superior profits in spite of the average profita-
bility of the industry. This approach is important specifically for universities to
identify and determine where to harvest and where to invest within the scarcity
of economic resources.

This process is in line with the main discussion of (Porter, 1985; O’Shannassy,
2008). Most importantly, porter (1986) developed this idea within the bounda-
ries of industrial economics, however, one could argue the competitive ideas
are relative, increasingly becoming short term and industry-specific (reference),
further, he relates this idea to industry structure and the nature of the comple-
tion to present a powerful case (Chatzoglou & Chatzoudes, 2018; Mok, 2008;
O’Shannassy, 2008).

The global education industry is undergoing rapid changes, particularly; the
propelling forces of information technology (Al, big data, IoT and Cloud) have
increasingly shaped the notion of how universities build competitive advantages
(Klug, 2014; Kiryakova et al., 2017; Totty et al., 2019). Digital transformation
strategy has provided digital but internet-driven solutions for the entire element
of the value chain, thus universities can be exceptions here (Rosin et al., 2020).

This process has not only generated unique and innovative business models
worldwide, but the universities have become increasingly entrepreneurial (Chat-
zoglou & Chatzoudes, 2018). This paper builds a compelling and relevant case
by critically examining the global education industry; this integrated developed
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framework will become a powerful conceptual technique for universities to stim-
ulate students’-education-experience (Fig. 2).

3 Digital transformation strategy

In the information age, specifically, universities have steered numerous initiatives
to explore unique digital technologies to enhance students’ experience in learn-
ing. This requires a transformation of critical operations that influence the prod-
uct portfolio, the delivery itself, integration and organisational structure (Matt
et al., 2015; Shaughnessy, 2018). Universities requires combination of technical
and cultural change. Guiding the transition to the digital culture is a challenge.
Digital transformation strategy not only modified the educational delivery models
of universities but also has redefined students in demanding globalized education
(Kane, 2017; Powell & McGuigan, 2020; Rosin et al., 2020).

From a universities perspective, digital transformation strategies are aimed to
(a) increase the total revenue (b) enhance productivity (c) generate value through
innovative practices and (e) develop a brand reputation and novelty (Matt et al.,
2015; Shaughnessy, 2018). Universities need to determine digital transformation
management practices to manage complex transformation strategies (Angelopou-
los, Christina and Yannis, 2019)). Meaning, they need to formulate agile, realistic
and scalable digital transformation strategies that assist as the centric philosophy
that integrates the entire university’s function. The utilization and integration of
digital technologies enable universities to go beyond their conventional virtual
borders, influencing the portfolio of courses, regulating the delivery model and
the entire value chain of a university (Kane, 2017; Matt et al., 2015).

Scholars argue that the underlying composition of digital transformation strat-
egy is described by (a) increasing use of technologies (b) ability to create val-
ues (c) supporting structural changes (d) and economic gains (Matt et al., 2015;
Shaughnessy, 2018). However, this research paper claims that due to the increas-
ing domination of digital technologies, the landscape of digital technologies is in
the changing margin. It is the technology elements directly or indirectly influenc-
ing other elements (b, ¢ and d), so there is an essential need to develop new defi-
nitions in this regard (Fig. 3).
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The entrepreneurial digital space of universities is dominated by artifi-
cial intelligence, cloud computing, big data and IoT. Thus, there is a necessity
to explore how universities sensibly utilize to build advantages through digital
transformation.

3.1 Artificial intelligence

The dawn of artificial intelligence (AI) is rooted in all the layers of education
and the delivery of educational programmes in universities. Al is the simula-
tion of human intelligence processes by machines, especially computer systems
(What is AI, August 2018, p. 1). It is predicted that Al is projected to grow at
the staggering rate of 48% in the global education industry between 2018 and
2022 (Meyer, 2019; Nicola & Dalessio, 2019). Koller (2018) stated that “Arti-
ficial Intelligence has the ability to personalize the learning experience to fit
the individualistic needs of students” (Nicola & Dalessio, 2019). Particularly
critical components of Al such as deep learning, machine learning, collaborated
human—computer learning, and personalised learning has increasingly impacted
mainstream learning methods of global education (Rouse, 2019).

As a result of Al, 375 million workers are expected to change occupation in
the next ten years except if they are up skilled their know-how of Al. Further,
about 70% of global organisations (including universities) will use Al capabili-
ties to streamline their business operation (Nicola & Dalessio, 2019; Totty et al.,
2019; Jia & Zhang, 2021). The changes in learning mechanism directly influence
and stimulate the transformation in both the curriculum and the content delivery
standards. Meaning, the phenomenon of Al has led to the formation of (a) intel-
ligent curriculum development (b) intelligent teaching systems. Al as an edu-
cational tool can create a wide range of learning opportunities for the students
by showing (a) where the students are making errors (b) how to make them pay
attention (c) how to make them understand what they still need to learn (Meyer,
2019, p. 1; Nicola & Dalessio, 2019). Al-based personalised education will be
a huge revolution in terms of how future students will learn courses in universi-
ties. Further, the personalised learning approach is expected to increase the aver-
age 1Q rate of university students.

Using Al for educational need/initiatives produce countless benefits for both
the universities and the students but not limited to (a) development of intense
and worthy learning materials (b) accurate grading of papers (c) speed release of
student results and (d) tracking the mental health of students across the various
programme. This collective phenomenon indicates that students can be referred
to independent/automated support services in the future/it will become the usual
standard (Meyer, 2019).

Currently, there is a significant need for universities to concentrates on (a)
develop a correct understanding of Al and how it associates with teaching mech-
anism/pedagogies (b) influencing the usage of Al for research to develop mod-
els to explain complex phenomena and (c) developing intelligent classrooms
that lead to “intelligent enabled universities”. When universities concentrate on
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using Al capabilities to build economic advantages, the development of entre-
preneurial digital space/and its underlying technology AI becomes inevitable
(Roberts, 2019; Totty et al., 2019; Miller et al., 2020; Noniashvili et al., 2020).

3.2 Cloud computing

In the age of globalization, the benefits of cloud computing are widespread. The
phenomenon of cloud computing (CC) is viewed as “a new dawn” for educa-
tion amid globalization (Sultan, 2010, p. 109). It is defined as a universal model
for enabling convenient sharing of critical information from a pool of comput-
ing resources (i.e., storage, network and applications) (Militaru et al., 2013;
Ramachandran et al., 2014). Also, the CC is regarded as a model of computing
resources that are rapidly configurable, sharable, deployable and accessible over a
wide range of networks (Mell & Grance, 2011).

Cloud computing is hastily getting implemented in universities worldwide to
improve student learning, accumulate research knowledge and tune virtual pro-
gramme management capabilities (Klug, 2014; Ramachandran et al., 2014). Most
importantly, it has become a propelling force and transforming business models
of universities, enabled them to adopt innovative capabilities, fostered entrepre-
neurial mindset and enhanced their educational delivery efficiencies.

Literature on cloud computing reveals that most of the cloud implementa-
tions are happening in the USA, the UK and Europe and comparatively imple-
mentation of the cloud specifically in the emerging economies continues to be a
niche area (Ramachandran et al., 2014). It is utilized by universities worldwide
to deliver educational services in a more simplistic, secure and swift manner. It
enables them to rationalise the universities resources- optimum utilization. The
cloud approach to educational delivery depends upon various technologies such
as the internet, virtualization, virtual reality, augmentation, grid computing, etc.
In order for cloud computing to be very effective, it needs to possess five essen-
tials” elements according to (Klug, 2014; Ramachandran et al., 2014):

a) Justin time delivery—CC’s ability to deliver services as per the rapidly changing
students’ needs, particularly.

b) Accessible via broad network—the availability of CCs via various types of net-
works across the globe.

c) Sharing resources & resource pooling- CCs ability to share, collaborate and
exchange of information.

d) Elasticity

e) Measures of services delivery

Cloud computing virtualizes the intellectual resources, experiments lab and
software applications, allowing the information exchange to be delivered using
the internet, instead of being installed those resources in universities’ worksta-
tions. Cloud computing enables students, lecturers and researchers to experi-
ence services through new paradigms, which are stimulated by Infrastructure as
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a Service (IaaS), Platform as a Service (PaaS), and Software as a Service (SaaS)
(Sultan, 2010). As such cloud computing has become an integral element of uni-
versities education systems/delivery models connecting particularly distance and
online educational programmes. Increasingly, universities are implementing one
of three cloud computing models to stimulate student experiences.

In this context what type of cloud computing model (IaaS, PaaS and SaaS) a
university needs to adopt is continuing to be a complex, challenging and demand-
ing question. When universities become serious in terms of switching over to
cloud computing technology for their traditional computer labs, they have to
choose the best alternative of CC deployment models such as:

a) Private cloud computing

b) Public cloud computing

¢) Community cloud computing
d) Hybrid cloud computing

Thus, selecting the best alternative CC deployment model comes with a trade-
off. The critical benefits the CC brings to the universities include (a) cost reduc-
tion of overall delivery (b) easy addition of virtual computing resources (c) gain
process improvement (d) build integration capabilities (e) mobile access capabili-
ties and (f) develop business continuity mechanism. The educational value (mar-
ket value) of universities increases after it implements CC.

Universities in the Middle East particularly enters into agreements with vari-
ous CC vendors IBM (US), Microsoft (US), Oracle (US), Amazon Web Services
(US), to host the CC suits online (Marketsandmarkets.com, 2022). Specifically, in
the Western countries the government has built dedicated IT/cloud infrastructure
as a national initiative to facilitate universities to integrate CC as part of their
digitalization strategy- the UK government spent GBP £12 million to build cloud
infrastructure for the higher education industry to uplift the virtual delivery of
education which includes collaborative shared storage, shared data management
and application services (Information Age, 2011 Klug, 2014). Literature indicates
universities get benefited from CC via various fronts but not limited to:

a) Elasticity

b) Scalability

c) Mobility

d) Availability

e) Security

f) Interoperability

Universities are struggling to build solid cloud prototypes using IT infrastruc-
ture. In some cases, they purchase third party clouds and facing immense chal-
lenges in terms of maintainability. In other cases, due to the adoption of CC, the
universities were challenged to replace their legacy system; acquire new licences;
manage the rising cost of attracting CC/relevant IT skills. We constructively
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argue that universities should focus on building an evolutionary learning system
that provides universities to identify and determine the necessity for rationalizing
the CC needs via an agile layer. Thus, a conceptual model must be developed in
order to establish the empirical connection integrating evolutionary learning and
the CC necessity.

On this basis, it becomes an internal process (unique, rare, and inimitable) but pro-
vides the competitiveness for the universities to build advantages. This process prior-
itizes the internal digital resources to build advantages, thus can be viewed as adopting
a resource-based view (RBV) while formulating a digital strategy. In other words, it is
developing internal CC capabilities via determined evolutionary learning offers a rela-
tive advantage to determine the digital transformation strategy and also contributes to
the development of entrepreneurial digital space.

3.3 Internet of things

Literature on the Internet of things (IoT) reveals that the anticipated economic shock/
impact by IoT is estimated to be about $2.7 to $6.2 trillion by 2025-worldwide. The
greatest influence of IoT is expected to occur collectively in the manufacturing, health-
care and education sectors (Abad-Segura et al., 2020; Kiryakova et al., 2017; Tarabasz,
2016). This sensation indicates the universities should develop a dependable strategy
to stand up to challenges posed by the IoT, specifically in terms of connecting vari-
ous types of student devices using web 2.0. This process fosters the idea of developing
smart universities to cater for the rapid changes in the education industry.

Arguably, the IoT has significantly changed the overall delivery of university-level
teaching and learning. Connecting various hardware devices, operating systems and
browsers need to be highlighted to a greater extent. Further, IoT not only connects
university students but is also utilized as a platform/tool to retain them by delegating
activities consistently, but it requires a bit more than IoT which is termed as the internet
of everything (IoE) (Abad-Segura et al., 2020). Particularly, the development and dis-
semination of knowledge are significantly impacted by the IoT in the universities; this
may have the potential to impact the engagement and activities of the students. From a
strategic perspective, IoT enables the availability of technical devices associating with
distinct technologies transforming conventional learning (human-oriented learning pro-
cess). Students are much more engaged in the learning process and they can perceive
and learn using all their senses. Opportunities for realization of personalized based
interaction models of education are.

Automating many administrative activities.

Reporting the students’ cognitive activities.

Providing an appropriate learning environment.

for learners with special educational needs.

Stimulating learners’ creativity.

Creating an interactive innovative learning environment.
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3.4 Bigdata

Big data becomes the underpinning structure of decision analysis. Analysing data char-
acterizes arguably a big challenge for universities due to the number of data points they
consider/consume as the sources of big data used by universities do not respond to struc-
tured data model/s. This paradox reveals that universities are not concentrating on data
and generating new knowledge/outcomes (Online & Mar, 2013; Villegas-Ch et al., 2019).

Many universities do not have or developed big data capabilities/ as well as the
data scientists to perform analysis to develop intelligent insights about their pro-
grammes, students’ distributions and their associations with various educational
courses (behavioural patterns associated with the education) (Utica College, 2019).
This phenomenon solidifies that universities require two fundamental elements as
part of their big data strategy (a) a dependable technique that allows them to analyse
the data in a superior way and (b) it should produce speedy results whenever neces-
sary (Landon-Murray, 2016; Zeng & Liu, 2021; Zhang, 2021).

Performing conventional data analysis arguably doesn’t provide empirical insights to
explore opportunities, it also generates accurate results and relatively consume more time
generate sensitive results to respond to rapidly changing needs of competitive education.

We emphasise there is a burning need for universities to adopt the use of big data
techniques to gain relevant, applicable and accurate results in time. The real-time
data would help universities in making more improved and dependable decisions
that reflect in educational learning and build advantages. We propose the utility of
the big data closely integrated with the digital transformation strategy requires three
critical elements (a) capacity to analyse the large size of data derived from multiple
volumes (b) adequate speed in which data arrive/analysis is performed (c) using var-
ious/distinct data structure (structured, semi-structured and unstructured) (Huang,
2021; Kane, 2017; Online & Mar, 2013; Villegas-Ch et al., 2019) (Fig. 4).

We propose, when university adopts the big data strategy closely associated with
the digital transformation, it incrementally contributes to the entrepreneurial digital
space which a key to build advantage as far as the RBV is concerned.

3.5 Methodology

The paper synthesises the literature on how universities can build sustainable competi-
tive advantage by leveraging evolutionary learning, Information Technology and digital
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transformation capabilities. The paper also attempts to develop a fundamental and a
detailed model derived from the extensive literature review. Finally, the paper contrib-
utes to developing numerous research propositions. In a holistic view, this paper shed
light on the strategic importance of developing the combination of empiricist and prag-
matist views in developing digital advantages but using a unique approach.

Through the development and integration of numerous theoretical constructs, the
paper highlights the significance of building sustainable competitive advantages for
universities regulating the impactful changes within the capabilities of evolutionary
learning and IT capabilities. Using the empirical evidence the paper emphasizes the
need to test the detailed model in a comparative approach. Finally, the paper gener-
ates several suggestions for new research propositions.

3.6 Fundamental model

The fundamental model gives rise to several research propositions. It could be
viewed as a new method for the objective development of digital advantages in
higher education. The model also clarifies the underlying logic of the proposed
research. The underlying logic of the fundamental model is the basis on which
researchers could test the relationship among variables and validate the model ade-
quacy. Thus, the fundamental model offers a new perspective on the phenomenon of
building digital advantages of higher education.

It also draws on the existing literature and explains the research findings. Tech-
nically, the fundamental model develops and integrates the variables-view which
demonstrates the importance of integration points. Thus, the researchers offer a new
perspective on the phenomenon of how universities should adopt a standardised
mechanism to integrate impactful changes build into developing competitive advan-
tages, particularly using digital transformation strategy which reflects upon the com-
petitiveness of the organisational performance. The model is significant in the evo-
lution of how universities utilize their capabilities to build advantages in the global
education industry and it is likely to be even more significant in the future (Fig. 5).

Accumulated Influence
of Impactful Changes
Capabilities
Agile Process
World Class Student
Experience

Fig.5 Variable view of the derived fundamental model. Sources (van Tonder et al., 2020; Matt, Hess and
Benlian, 2015; Shaughnessy, 2018)

Virtual Programme
Management
Capabilities

Distinct Impactful
changes

Global Coverage
/ Integration

Evolutionary
Learnings
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4 The higher education model of digital transformation (Fig. 6)

The development of the higher education model for digital transformation signifi-
cantly aids the evolution of strategic management practices of universities by pro-
viding empirical insights on how to determine the impactful changes, its connection
to evolutionary learning and the need to build advantages to be readily respected to
the changing market conditions of education industry. It also stresses the importance
of using empirical models as decision support systems to generate, regulate and
retain student experience. A relevant, significant but limited brief of how universi-
ties could use the digital capabilities to transform deliveries and student experience,
the synthesis links the theory to practice.

It is likely that by integrating digital transformation capabilities universities lever-
age their delivering capabilities through offshore branches or transnational distance
learning however students will inevitably depend heavily on digitalisation of edu-
cation primarily driven by information communication and technology. The wide-
spread globalized education has radically influenced the universities to shape their
learning and development, delivery and continuous improvement mechanisms. Uni-
versities may no longer be dependent upon the traditional forms of learnings to coup
up with the challenges posed by the phenomenon-globalization. Thus, universities
selectively use technologies to trigger paradigm shifts, where technology is used
as a complex connecting mechanism to design, deliver and establish digital learn-
ing. In this context, digital transformation has become a necessity for universities,
worldwide.

Generally, universities worldwide are pushed to improve their virtual administra-
tive capabilities, efficiencies and accountabilities to satisfy the demand of various
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Fig.6 Sources (Abad-Segura et al., 2020; Carter et al., 2020; Kane, 2017; Matt et al., 2015; Powell &
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stakeholder parties. In brief, the impactful/radical changes in the macro environment
accelerate the universities to shape or restructure the process of building advantages
using digitalization. In some cases, universities have been under tremendous pres-
sure from the government and demanding the public to re-structure/re-shape the
education systems according to the impactful changes in socio-economic educa-
tion and socio-political education. Thus, important to shed light on the impactful
changes, their influence on DTS and how they stimulate educational experience via
an empirical model.

5 Findings

Introducing a new integrated approach to higher education strategy constructed
in this research paper s an interpretation/discussion on (a) critically examining
the construct of impactful changes in higher education (b) sheds light on the
strategic role of evolution learning/how it brings agility to universities (c¢) and
the importance of forming logical structure in order to develop and determine a
platform to develop the scope (digital strategy) of building advantages.

Second, the notion of building competitiveness/competitive advantages using
digital transformation strategy is intrinsically interrelated. This is performed by
linking Porters’ (1985) architecture of building advantages. Researchers have
developed conceptual but empirical dispositions for universities to build sus-
tainable competitive advantages (SCA) using (a) evolutionary learning and (b)
digital transformation. As stated, the fundamental dispositions set the roadmap
for how universities can build advantages using internal resources/capabilities-
resource-based view. NRP-1 the process of building competitive advantage
using digital resources is relative. NRP-2 Entrepreneurial digital space builds
advantages for universities when their digital transformation creates economic
values while engaging in competitive action. NRP-3 Attainment of digital
advantages must be related to the profit norms of university (a dependable meas-
ure of profitability).

Fourth, the transformational advantages of the digitalization of universities
are captured. It is found digital transformation strategy in the midst of globaliza-
tion has resulted in (a) virtual learning and (b) virtual programme management
capabilities which are aimed at providing world-class educational experience.
At this juncture, the researchers have emphasised the importance of developing
a testable empirical model integrating the variables discussed (variable view).
NRP-4 Accumulated impact of digitalisation must be examined using an empiri-
cal model using an integrated approach.

Finally, the researchers have captured the entire research potential impact as
part of digitalization strategy using the higher education digitalization model
which advocates how the overall process of building competitive advantage
should be built in the landscape of education. We emphasise that the detailed
model is formulated using two measurements models including both latent and
non-latent variables, thus this model must undergo testing using a mixed-method
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approach. NRP-5- The potential economic shock of a digital transformation
strategy is dependent upon (a) digital core competencies and (b) digital usage.
NRP-6 Development of entrepreneurial digital space moderates the impact of
digitalisation of universities on the student experience. NRP-7 High education
digital model must be tested among managerial workers to identify and deter-
mine the economic shock of digitalisation across universities.

Leaving the COVID behind, going forward and getting back to campuses,
how will we think things will change? Do we need schools the same way that
we have had in the past? The simple answer is that since none of us has really
been to the future yet, we really don’t know, but we think we could start get-
ting an idea of what the answer might be if we get down to the basics and really
start asking, so what are we educating for, why do we do it, for whom do our
education services or systems serve? If we were to ask these questions around to
somebody, and this really expands to or extends to all levels of education, that
person is likely to respond the way that they were told in school what is educa-
tion for, such as building good citizens.

6 Analysis and discussion

The global education landscape is greatly influenced by the growing significance
of globalization/knowledge economy (Hancock, 2019). By examining the overall
impact of DTS on education we could generate rich social resources (social capi-
tal) the modern digital transformation strategy could tap into/use. Both the devel-
oped and developing education systems have started reviewing their contempo-
rary education systems, various new measures and reforms have been performed
to enhance to quality of existing education and its competitiveness reflected
upon enhancing the student experience. Particularly, the emerging economies are
increasingly focusing on building competitive advantages using digital capabili-
ties, and to a dependable level, this process brought monetary benefits. Singa-
pore’s education transformation as a global education hub is a great case study for
adopting digital advantages (Mok, 2008).

Previous researchers have found that artificial intelligence has profound impli-
cations for research. Big data plus increasingly sophisticated search engines and
algorithms provide tools for pattern detection, and generating hypotheses and the-
ories, which are potentially very effective in the art of prediction. Then there is
the profound issue of the relationship between education and creativity (Landon-
Murray, 2016) (University of California Berkeley, 2019).

Arguably, enhancing the competitiveness of global education requires building
sustainable competitive advantages which involve (a) identifying advantages (b)
make it relevant and (c) being sustainable for the long term. The specific changes
aimed at streamlining the higher education system by design-developing trans-
national education models. This paper provides significant emphasis on examin-
ing the most contemporary reforms governing the transformational changes in the
global education industry.
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On this basis, (a) the impactful contemporary reforms (b) how universities
adopt those changes into evolutionary learning and development (c) the integra-
tion of propelling information technological forces to build competitiveness and
(d) how the integration of advantages leads to capitalise on the market opportuni-
ties in the higher education requires a strategic roadmap. This is a fundamental
need for both local and global universities as far as digital strategy formulation is
concerned.

There are many influences affecting education worldwide, particularly the digi-
talisation strategy of education. Relatively, those influences have created com-
petitive challenges and opportunities for universities to foster their advantages.
Globalization, Information exchange, information technology, digitization, virtu-
alisation and virtualised tools have not only influenced the universities operations
but also radically re-designed their delivery models. Many of these influences
have not been taken into account in the strategies of Universities (Abad-Segura
et al., 2020). The rate of change in education has been accelerated of necessity in
the period of Covid-19. But this is an acceleration of a trend that has been emerg-
ing for some years. Universities have not factored in the growth over the last 10
to 15 years of massive online courses (MOOC’s). This phenomenon has not only
demanded investment from the universities but also increasingly put pressure on
universities to explore how to go about adopting a digitalisation strategy (Wilbur,
2016). The exception is their capital expenditure on buildings and at least in
the UK, we notice large investments in but there are deeper trends, as the figure
above demonstrates. Given the Internet, YouTube, MOOC’s, et cetera, there are
many more efficient ways of gaining skills (Keynes, 1945) stated that economists
should aim to become like good plumbers — acquired the skills); more efficient
ways of learning skills and acquiring knowledge than the traditional lecture, halls
of residence (Wikipedia contributors, 2019).

Notably, the increasing demand for distance learning reinforces the methods of
lecture delivery and learning in classrooms that we are not familiar with it. This
phenomenon is partially influenced by the internet and internet-based online tools.
The emergence of online-educations tools have made a revolutionary change in the
landscape of education, thus it has become an inevitable force/propelling force par-
ticularly in the strategy formulation process (Roberts, 2019). Although numerous
pedagogical frameworks exist to inform programs and faculty of distance learn-
ing courses even before the introduction of the internet, digital transformation has
increasingly alluring attention due to its dynamism (Roberts, 2019). Namely, it con-
tinues to enhance three distinct elements such as dialogue, structure, and autonomy
to effectively deliver online education. As of today, digital transformation is viewed
as the platform to overcome distance learning challenges, is also becoming a power-
ful force to stimulate distance learning mechanisms.

The argument that universities offer face-to-face individual tuition in lectures and
small tutorials is rather fallacious. Tutorial groups get larger and larger to economise
on staff time. Platforms like zoom, teams, webinars et cetera can offer a face-to-face
experience for students. The last 18 months of the Covid 19 pandemic demonstrated
increasing facility use of such platforms by students and staff. Furthermore, much
university teaching tends to be linear — developing a topic logically one step at a
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time (building on a determined foundation). Of course, that is a necessary part of
learning. But the instruments illustrated in the figure above are antithetical to such
approaches. Yes, they do build upon a foundation, but they also encourage diffuse
learning, connecting topics, pointing out relationships, acting like personalised
search engines.

The instruments in the diagram above suggest that collaboration exceeds com-
petitiveness as a source of advantage. Computing systems are distributed across
organisations and between organisations. The boundaries of organisations become
increasingly unclear as a result of global outsourcing. Research is often a distributed
activity, in the sense that data, software programmes are open source. Researchers
may be sharing ideas with no requirement that they know one another. Due to the
competition for standardisations among worldwide universities, they need to com-
pete against each other to offer to enhance the delivery of education and student
experience. Thus, the competition enables the universities to remain overwhelmed
and unsupported via many essential avenues.

The teachers and lecturers have limited visibility in terms of when universities
shift to online education or changing the learning approach. Al has profound impli-
cations for research. Big data plus increasingly sophisticated search engines and
algorithms, provide tools for pattern detection and generating hypotheses and theo-
ries, which are potentially very effective in the art of prediction. Then there is the
profound issue of the relationship between education and creativity.

Due to dominations of increasing exposure to online educations and the avail-
ability of online content, protecting and streamlining the universities/ students’ con-
tent (intellectual property) becomes harder to safeguard. Or a process must carefully
adopt using the existing/potential Courses in entrepreneurship, creativity, and self-
development abound. But most often they consist of cases, stories about this or that
entrepreneur, to-do lists, time management et cetera. But how to become creative?
First, we might question the sense of the previous question “how to become crea-
tive?” maybe creativity is something of collective activity. In literary theory, we get
the question — who is the author? Is it the audience? Or is it the writer? Or is it the
director? Or is it individual members of the audience? Individual members of the

7 Conclusions

This study critically has examined the process and the trends in digital transforma-
tion strategy in higher education, during the period 2014 till 2021. However, the
primary merits of this paper are its it the pragmatic disposition of viewing digitali-
zation through an integrated approach linking impactful changes, evolutionary learn-
ing, digital entrepreneurship, digital competencies and reuse and digital advantages.

Digital transformation strategy is a forceful, evolving and beneficial strategy/ini-
tiative which requires a multitude of learning and development, technical, process
and cultural (workforce) changes. Thus, digital transformation strategies must build
capabilities to influence both student centricity and discipline centricity. When uni-
versities develop the right combinations of key composition (Al, CC and BD) of
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digital transformation needed to compete for the global competition, the entire uni-
versity must be concerned about the ultimate goal/s of digitalization and how it is
going to build superior values to the students/stakeholders. Meaning, digital trans-
formation strategies originate with cross-functional elements and needs to be asso-
ciated with the other functional strategies in the universities. But the alignment is
believed to be a challenge. Thus, there is a serious need to develop digital transfor-
mation higher education models to examine the impact of the digital shock.

Digital transformation strategy should bring simplification and continuous
improvement in the universities to build advantages. The phenomenon/technolo-
gies such as Al, CC, IoT and BD are expected to play vital roles in the current age
of globalization. Al intelligence demands more rule engine-based applications and
devices to gain its full potential- creating socio-economic benefits via Al-based dis-
tance learning. Further, Al becomes more profound, universal and consequential; it
continues to influence how critical decisions are made in universities.

Cloud computing as a phenomenon is continuing to impact universities via
two distinguished dimensions: (a) it promotes the utility of IT efficiency and
kindles (b) organisational agility. Specifically, in universities, CC offers/creates
a wide range of resources (virtual) for research, learning and teaching. It also
creates a unique channel for the distribution of resources in a flexible and cost-
effective way. As long as the universities are aware of what type of cloud/deploy-
ment model builds advantages to them, they can extend limited virtual resources,
increase collaborating, enhance sharing, improve their delivery models and pro-
vide advanced learning tools to make the learning streamlined. These phenomena
collectively demonstrate that CC plays an essential role in enhancing universities’
ability to diffuse research knowledge.

Universities use several types of student data to predict/stimulate their educa-
tional behaviours. The greater the sources better the results of prediction. Most
importantly, universities must adopt a particular model to implement the big data
process. It is believed that 60% of big data project implementation time is con-
sumed in (a) identifying the data location (b) its analysis and (c) data cleansing.

IoT transformed the universities to build a new philosophical stance, which is,
the delivery of any programme can be executed intelligently and remotely. The
physical landmark of the students is taken out of the equation of modern day’s
virtual delivery. Connecting from home is no longer a deception. It brings speed,
efficiency and wide coverage to education delivery. In this channel, the IoT will
bring new value-added advancements to education- particularly how education
delivery must associate with the global students. It must be recognized that the
complexities and challenges of universities while connecting and interacting with
the students are in the increasing margin, utilizing IoT optimistically, entrepre-
neuristically and innovatively would enable universities to build advantages in
this space.

In spite of the powerful and unique force of digital transformation, universities
must develop an agile/evolutionary learning process/system in order to capture the
impactful educational changes. It is the evolutionary learning process that must
identify and determine the scope for adopting digitalization. It is also equally impor-
tant the universities must develop the right combinations of functions and processors
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in order to stimulate the effectiveness of the accumulated impact of digitalization.
Ultimately, digitalization strategy develops internal capabilities for universities and
build sustainable competitive advantages, thus, adopting the notion of resource-
based view enable them to foster sensible, logical and simple understanding.
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