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Abstract— Sustainability and sustainable development are
topics of concern for dealing with complex global socioeconomic
and environmental issues. Higher Education Institutions (HEIs)
are considered to be crucial in helping the world address these
However, certain factors hinder the
implementation of sustainability initiatives and moves towards
sustainable development. This paper aims to identify the barriers
that hamper the effective implementation of sustainability in
HEISs. It also analyses how the integration of e-learning facilitated
by new digital technologies could help improve sustainability in

issues. successful

all aspects of education within HEIs. A review of extant literature
revealed that the major hindrances to sustainability in HEIs are
the complexity of sustainability, lack of support from top
management, lack of financial resources and public apathy.
However, HEIs can move forward by seizing opportunities
brought by the new digital technologies that disseminate
knowledge about sustainability and to achieve sustainable
development.

Keywords— Identification of Sustainability Barriers in Higher
Education Institutions (HEIs), Digital Technologies, Sustainability.

I.  INTRODUCTION

Sustainability is a concept that has increasingly become
vital in various sectors of the economy, including higher
education institutions (HEIs). HEIs have a significant role to
play in promoting and practicing sustainability, given their
multifaceted functions encompassing education, research,
community engagement [l]. Over the years, they have
increasingly recognised their potential to contribute to
sustainable development, leading to various sustainability
initiatives across higher education institutions globally.

The idea of sustainability has become progressively central
to diverse sections of the economy, which includes higher
education institutions (HEIs). As places and providers of
education and research that engage with communities, HEIs are
in a strong position to practise and promote sustainable
activities. The potential of HEI’s to influence sustainable
development has encouraged the development of several
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sustainability programmes that have been implemented in HEIs
around the world.

Sustainability, in its most fundamental sense, is the ability to
meet the needs of the present without compromising the ability
of future generations to meet their own needs. The concept of
sustainability first emerged in the 1970s when the United
Nations Conference on the Human Environment emphasised the
development of sustainable practices in 1972. The concept was
popularised by the Brundtland Report in 1987, which framed
sustainability as a global concern centred on the interrelated
dimensions of environment, society and economy; these are
often referred to as the three pillars of sustainability [2].
Recognition of the pillars’ ability to aid sustainable development
has grown substantially, culminating in numerous sustainability
initiatives across campuses worldwide [1]. However, to achieve
sustainable development, the UN has called for concerted efforts
to build an inclusive, sustainable and resilient future that will
enhance the well-being of people and communities.

Over time, sustainability has evolved from being a primarily
ecological concept to an ethos that embraces a wide array of
disciplines. It has become an imperative in various sectors of the
economy. HEIs in particular were identified by the United
Nations Educational Scientific and Cultural Organization [3] as
having an essential role in promoting a more sustainable human
society through education. Indeed, 25 official international
declarations have recognized the importance of integrating
sustainability in HEIs as sustainable principles and practices [4].
Universities and colleges around the world have come to
recognise their role in promoting sustainable development. This
is not only achieved through the education and research
provided by HEIs, but also through their interactions with their
local communities [5]; thus, HEIs could become leaders in the
global movement towards a more sustainable future [6].
However, sustainability remains a big challenge for HEIs in the
21st century, primarily due to ignorance about the principles of
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sustainability, compounded by HEI management lacking
relevant knowledge.

The concept of sustainability and precisely what actions
HEIs should take to contribute to a sustainable society is
contested, differing across stakeholders working within the
HEIs [7]. This is mainly reflecting the range of factors that affect
the successful implementation of sustainable development
practices within the HEISs setting. As many HEIs are unaware of
sustainability principles within the education settings [4], This
study argues that to address sustainability practices in HEIs, it is
essential to first the factors that serve as barriers to sustainability
in the HEIs.

In a study [8], analysing the impact that HEIs have upon
sustainability, it was found to contribute heavily to the
implementation of sustainability. In a review examining the role
that HEIs play in promoting sustainable development [9], it was
found that HEIs are fundamental in transforming societies
achieving a more sustainable future. Several studies have
reviewed the barriers to implementing sustainability in HEIs [4],
[8],[10], [11], [7], [8]- The review findings indicate that Despite
the progress made by HEIs in attaining sustainable development,
HEISs continue to face challenges in finding ways that could help
them contribute effectively to sustainability. Therefore, more
research evaluating the respective barriers that hamper the role
of HEIs in attaining sustainability needs to be conducted. This
study will contribute to the body of knowledge on the factors
that affect the implementation of sustainability practices in
HEIs. The findings of this study will be useful for HEIs that are
looking to improve their sustainability practices.

II. METHODOLOGY

The methodology used in this review paper was an
unsystematic approach. The literature was researched by
focusing on the Google Scholar database using keywords
"suitability factors in high education” and combining the words
"sustainability”" and "higher education". From over a hundred
research papers, the results were structured into barriers and the
IT factors related to sustainability in higher education
institutions, which found to be the most important to highlight
in this paper to help higher educational institutions move
forward and progress further in the future from research as well
gaining insights and directions to the practical aspects as well.

III. FACTORS THAT SERVE AS BARRIERS TO ACHIEVING
SUSTAINABILITY IN HEIS
Over the years, a stream of research has emerged. Studies
by [12], [13], [14], [4], [7] and [8] have examined the factors
that serve as barriers to implementing sustainability in higher
education. One of the major factors that have been identified in
the literature examining the factors that act as barriers to
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achieving sustainability in HEIs is the complexity of the
concept of sustainability itself. Another reason for this has been
provided by [12], who state that the concept of sustainability
itself is inherently complex and requires the integration of three
high-level considerations namely, (i) people, (ii) planet and (iii)
profit.

Despite the challenges, numerous HEIs have invested in the
respective concepts of research, partnership, outreach and
educational courses to create a globalised approach to
sustainability. The development of generalised programmes
initiates an understanding of the need for sustainability projects,
which have concentrated on procedures for implementing
sustainability. However, these sustainability projects have
faced several issues that are inherent within the HEIs, or affect
the effective implementation of sustainability within HEIs. The
main issues that have affected such programmes include
conflicts, controversies and a lack of definite structures to
implement the identified recommendations [7]. The barriers
affecting such programmes include financial challenges, time
constraints, lack of management support, change issues, the
need for profits, lack of regulations, lack of willingness, poor
coordination, sustainability policies and lack of accurate
performance indicators. Technical issues include a lack of
systems, skills and implementation plans that could guide the
existing processes [7].

In addition to a lack of support from top management and a
lack of financial resources, another factor that serves as a barrier
to the effective implementation of sustainability in HEIs is the
lack of culture required for effective implementation of
sustainability in the HEIs. This is crucial, because even in HEIs
with leaders with a sustainable vision, there are still barriers that
affect the effective implementation of sustainability in the
organisation. For example, [13] note, in many of the HEIs,
leaders often find it difficult to employ new system-thinking that
could help foster the culture of sustainability within the HEIs.
The authors report that leaders in many of the HEIs often find it
difficult to make sustainability a part of the institution due to a
lack of support from the organisation’s community as a whole.
This mostly affects the effective implementation of sustainable
actions within the HEIs. The capacity to develop an
organisational culture of sustainability in HEIs might take years,
as it is largely dependent on the leaders’ capacity to cross
disciplines in a way that will help in the unification and
collaboration of different entities to establish an organisational
culture conducive for sustainability [13]. This view is largely
supported by [4], who state that partnerships and collaborative
aspects define HEIs. These aspects are crucial addressing the
challenges that HEIs face implementing sustainability across the
three economic, social and environmental dimensions of
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sustainability. Factors Affecting Effective Implementation of
Sustainability in HEISs.

TABLE I. FACTORS AFFECTING EFFECTIVE IMPLEMENTATION OF
SUSTAINABILITY IN HEIS
Factors that serve as barriers to
No. the effective implementation of
sustainability in HEIs
Complexity of the concept of
sustainability

Reference

[12], [8]

Lack of organisational structure
and top management support

[4], [7], [8], [14]

Unawareness about the concept of
sustainability or
unwillingness/lack of commitment
to implement sustainability

4. Lack of technology and skills [7]
Lack of financial resources, and

5| initiatives [41114]

[14],[4]

Lack of organisational culture

6. conducive to the effective

implementation of sustainability
Lack of knowledge or awareness

about sustainability among
7. different stakeholders (e.g., [14]
teachers/staff, students, society
etc.)

Table 1 summarises the different factors that act as barriers
for effective implementation of sustainability in HEIs as
identified in the literature.

[4],[12], [13]

IV. FACTORS THAT CAN IMPROVE SUSTAINABILITY IN HEIS

Several studies examining the barriers to the successful
implementation of sustainability in the HEIs have put forward
propositions that could help improve sustainability within the
HEIs. One factor that has been identified to enhance
sustainability in HEIs is adopting a whole-institutional approach
(WIA) [15] who define as an institution-wide process that allows
keyholders within the HEIs namely top leadership, teachers,
students, and administration to jointly develop a plan and vision
to implement sustainability in the entire institution. It also
involves mobilizing existing inter-institutional networks of
HEIs and provision of technical as well as financial support, and
even training for leadership and administration to ensure
successful implementation of sustainability initiatives in the
HEIs.

One such study the authors suggest
collaboration as a way to support the economic sustainability of

industrial

HEIs, as they present better opportunities for actualising
sustainability goals in higher education. The authors add that
collaborating with industries can greatly provide HEIs with
opportunities and embrace value-addition - an essential aspect
of sustainability [4].

In addition to industry collaboration, it is recommended
that HEIs should focus on encouraging entrepreneurial activity
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and offer incentives and investments in human resources to help
improve the economic and environmental approaches to
sustainability. In other words, to address the challenges that
HEIs encounter within all three dimensions of sustainability,
HEIs must establish an entrepreneurial culture characterised by
start-ups and spin-off companies. This to ensure the creation of
a compelling entrepreneurial organisational culture or
ecosystem that would work towards achieving the sustainability
goals of the HEISs.

Moreover, as [16] note, offering quality education along
with new technologies not only helps students gain knowledge
and skills, but it can also motivate them to understand the
challenges related to sustainability and work quickly towards
addressing these challenges. Most importantly, as Amaral et al.
[17] point out, HEIs are places where all future world leaders are
educated. Hence, according to the authors, providing adequate
training and qualifying these individuals with knowledge about
sustainability is highly important. This view has been widely
agreed by [18], who state that offering a sustainable experience
to students in HEIs can greatly help these students act in ways
or lead organisations in the future in a way that will help in
addressing the environmental dimension of sustainability, such
as mitigating climate change and promote sustainable
development.

VI. THE ROLE OF INFORMATION TECHNOLOGY IN

PROMOTING SUSTAINABILITY

IT is a key structure that HEIs need to use effectively if they

are to meet their sustainability goals. IT is implicated in the

learning outcomes of students, the effectiveness of the

institution’s operations, the promotion of economic growth and

saving the environment. The aim of this work is to examine the
IT factors that influence sustainability in HEIs.

Authors have examined the impact of new IT systems upon
improving sustainability in HEIs [16], [17], [19], [18], [20],
[21], [22]. The key emphasis was first placed on the use of
Information and Communication Technologies (ICTs) in HEIs
to attain sustainable development through new and emerging
technologies such as using Artificial Intelligence towards digital
transformation of the universities. The initial research was how
ICT can contribute to improving sustainability in HEIs by
fostering online education. The focus of the research by [21] was
on how integrating smart and digital technologies, such as Al,
AR and VR can facilitate sustainability within the HEISs.

Sustainability efforts can be significantly enhanced by IT
infrastructure and skills. Among the benefits of using digital
platforms and tools are that they enable remote learning and
working, and facilitate monitoring and reporting, all of which
can promote efficiency [23]. To achieve sustainability goals,
HEIs need to leverage Information Technology (IT). Sustainable
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practices are easier to fulfil when IT is used to monitor, evaluate
and regulate sustainable schemes. By incorporating IT into
sustainability initiatives, it results in beneficial operational
efficiency outcomes for the institutions, as well as having a
positive effect upon education and conserving the environment
[24]. One of the ways through which integrating new IT systems
or digital technologies in HEIs can help improve sustainability
is that it can help the HEIs to reduce their carbon footprint. For
example, as [22] point out, the use of digital technologies in
HEIs no longer restricts access to knowledge in the physical
space or campuses of HEIs. By providing knowledge about
different subjects through new or digital technologies, including
knowledge about sustainability, HEIs can provide suitable
places for learning, promote health and well-being for the
university community, disseminate knowledge about waste
management, sustainable mobility, importance of emissions
control, as well as inform stakeholders about resource-saving.
All of these factors can greatly contribute towards sustainable
development, as they can have a positive environmental and
economic impact at universities, helping to reduce air pollution,
the carbon footprints of the universities, the costs and
consumption of resources [20].

There is also evidence showing that HEIs that have used digital
transformation for sustainable development have contributed to
different activities to ensure sustainability within higher
education. A key study in this aspect was conducted by [20].
Summarising the work of past researchers, the authors found
that HEISs that integrated IT systems or digital technologies, such
as AR, gaming and VR, as well as adopting digital approaches,
such as virtual exchange and blended learning activities, are
contributing towards the implementation of sustainability within
the HEIs. One of the reasons behind this contribution is that
HEIs integrating these technologies to enhance teaching and
learning activities have been able to foster pro-environmental
consciousness and behaviour like in-person approaches among
staff and students, which according to [25] is required to bring
sustainability to the heart of HEIs. Moreover, HEIs integrating
these digital technologies are also able to offer pedagogies that
lead to high levels of thinking and collaboration about
sustainability between students. According to [21], that is
necessary to bring about the desired changes in the education
sector and to incorporate sustainability in the organisational
culture of HEIs [25]. There are different ways through which
HEIs can step up their efforts and contribute more towards
sustainability. These include integrating the technologies
described in Table 2 that would ensure that HEIs develop the
necessary sustainability competencies.

https://doi.org/10.20428/jst.v28i1.2126

A. Green Computing Technologies:IT-regulated smart energy
management systems, such as sensor-based lighting and
heating enhance energy efficiency. HEIs can use these systems,
which monitor and control the energy used in the campus,
thereby reducing energy waste. IT can also help to conserve
tangible such as paper; digital document
management systems limit the need for hard copy documents
and promote efficiency in campus operations [26], [27].
Integrating these types of technologies can greatly help HEIs
reduce their carbon footprints and achieve sustainability.
However, knowledge of such technologies in HEIs is limited,
and more strategies are needed to increase the use of such
technologies within HEIs [28], [29].

Green computing technology, or green IT, refers to the
design, manufacture, use and disposal of computers, servers
and associated subcomponents and subsystems in a manner that
consumes minimal energy and is environmentally friendly [28],
[29]. IT can support sustainability in HEIs by reducing e-waste
whist promoting efficient energy use and the responsible
disposal of used electronic equipment. For example, using
virtualisation technologies can reduce the number of physical

resources,

servers required, thereby reducing energy consumption [30]
[31].

B. Use of Advanced Data Analytics and Al Tools: Big data
technologies, such as advanced data analytics and Al tools, can
greatly help with gathering and analysing large amounts of data.
This data can then be used to understand the patterns and trends
necessary to address the problems related to the successful
implementation of sustainable development in any institution
[32]. The study [33] explored the various ways through which
data science and Al could support HEIs’ efforts towards
sustainable development. The authors stated that the deployment
of these technologies leads to sustainable knowledge gains. In
other words, such technologies facilitate the analysis of large
amounts of data related to energy consumption. They could also
be used to predict future trends, thereby helping HEIs to reduce
waste, optimise their energy usage and use physical resources
judiciously, all of which helps to reduce their carbon footprints
and contributes to sustainable development [33].

C. Smart Infrastructure: This includes optimising university
campuses with intelligent building systems to improve
sustainability [34],[35]. HEIs can optimise their energy
consumption by deploying technologies that automatically
control lighting, heating and cooling systems. These types of
technologies are comparable to those used in smart cities
powered by Internet of Things (IoT) networks. If deployed, they
can turn physical learning spaces, such as HEIs, into smart
campuses that enable HEIs to collect information and interact
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with the users of the campus or students [36]. The deployment
of such networks can enhance the sustainability of HEI’s
campus operations as suitable places for learning, as well as
increasing energy and water -efficiency,
management and increase sustainability [21].

reduce waste

D. Digital Collaboration Tools: These include the use of
technologies that free learning from the physical space of HEIs
and support different stakeholders to learn about different
subjects, including sustainability. From this standpoint, the HEIs
can not only enhance collaborative learning about sustainability
but also foster cross-cultural awareness, facilitate virtual student
mobility, enhance students’ knowledge about sustainability and
empower them to become responsible citizens who are well
equipped to deal with the global challenges of future, such as
global warming [21].

E. Increased Integration of E-Learning/Learning
Management System (LMS): Over the years, the popularity of
ICTs has led several HEIs to adopt e-learning platforms or LMS
to increase digital learning and foster online education [21].
However, the use of such systems increased during the COVID-
19 pandemic when all the HEIs were forced to relocate online
when physical or face-to-face learning was abruptly closed [21].
The increased use of e-learning systems can help HEIs to
achieve sustainability in two ways. First, integrating LMS
platforms can greatly help HEIs to offer courses in a virtual
format to students around the world. This can lead to significant
energy savings, a reduction in paper usage and the elimination
of student mobility, all of which can help in reducing the carbon
footprint of the HEIs. Secondly, it has been widely found that
the use of such platforms by HEIs has allowed HEIs to deliver
sustainability-focused education, raising
equipping students with the knowledge and skills necessary to
promote sustainability both before [30], [37] and during the
COVID-19 pandemic [38], [39], [40], [41], [42].

By integrating IT systems or digital technologies, as key
stakeholders in the promotion and implementation of
sustainability, HEIs can also produce knowledge for new
technologies as well as social innovation. Thus, HEIs can work
towards the digitalisation of society, which in turn can greatly
help in achieving sustainable development. However, as [43]
point out that to do so, HEIs need to just not support
development in physical infrastructure and decision-making
processes, but also guide actions across the entire university
system, including research, education, campus operations,
assessment, reporting and community outreach. The key here
lies in the

awareness and

dissemination of accurate and effective
communication about sustainability issues through different

technologies. For example, [8] note, communication is a pivotal
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aspect of the successful implementation of sustainability
initiatives. This is mainly because communicating about
sustainability issues is highly important in shaping the mind-sets
of people, especially young or adolescent students, who attend
universities and put their knowledge about sustainability into
practice. This could be a key factor to achieving sustainable
development in the future [8].

TABLE II. INFORMATION TECHNOLOGY ROLE TO IMPROVE
SUSTAINABILITY IN HEIS
IT systems/digital
No. technologies for the effective Reference
implementation of
sustainability in HEIs
1. Green computing technologies [28], [29], [36]
Advanced data analytics and
2 Al tools (32]. [42]
3. Smart infrastructure [211,[34], [35], [36]
4. Digital collaboration tools [21]
5 E-learning/learning [37], [38], [39], [40],

management system (LMS) [41], [42]

Using IT to enhance sustainable education and research
through online learning and digital libraries, HEIs can promote
sustainable practices and concepts. E-learning platforms can
facilitate the offering of courses on sustainability, while data
analysis tools can aid in sustainability research, providing
valuable insights and forecasting trends. Moreover, the use of IT
in delivering education reduces the carbon footprint associated
with traditional classroom learning, such as commuting and
paper use [44],[45]. IT also promotes collaboration and
engagement with the community, which are important for
sustainability. Remote institutions can work together to solve
problems and share information about best practices. Using
social media and other digital methods of communication, HEIs
can engage the community in their sustainability initiatives,
creating a sense of shared responsibility [46], [47]. Furthermore,
IT is invaluable for monitoring sustainability efforts and
reporting upon them. Real-time tracking of key sustainability
indicators and the creation of detailed reports are important to
ensuring that set targets are met. Based upon the data contained
in the reports, sustainability strategies and policies can be
refined making them more effective [48], [49].

V. CONCLUSION

This study finds that as well as being transformative, IT is
essential for sustainability in HEI. The work has considered
diverse IT factors that are recognised as being able to promote
sustainable practices, such as enhancing educational outcomes,
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operational productivity, encouraging economic growth and
supporting the environment. The paper’s key aims were to
identify those factors that inhibit or prevent HEIs from
successfully executing sustainability initiatives, to evaluate
factors that are essential for initiating successful change efforts,
and to investigate the sustainability initiatives used in HEIs.
Among the barriers that were identified is a lack of
understanding about the subject and conflicting opinions about
the concept of sustainability held by various HEI stakeholders.
Also, there is evidence that the top management of HEIs can
sometimes be unwilling to initiate sustainability initiatives,
though this could reflect a lack of financial resources needed to
implement sustainability schemes. However, some HEIs have
transformed their systems by adopting smart technologies that
have implications for all HEI operations and research; these
actions help to fulfil sustainability targets. The value of the role
that IT can play in promoting sustainability in HEIs cannot be
overstated; consequently, it is recommended that all HEIs
incorporate IT and smart technologies into their operations to
achieve sustainable development.
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