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Abstract

Among the United Nations’ sustainable development goals is quality education, to ensure inclusive and equitable
education and promote lifelong learning opportunities for all. Ensuring that all men and women have equal access
to high-quality, reasonably priced technical and vocational education, as well as university education, is one of the
goals. Universities are Higher education institutions (HEIs), and they have continued to experience immense digital
innovations thanks to Information and Communication Technology (ICT) infiltration and advancements. Along with
this, the premise of this systematic literature review is that, although research on digital innovation is growing, few
studies are available on its consequences in developing countries, specifically on higher education institutions. Further,
there is a strong argument for comprehending the body of research on this topic, especially when considering learning
and teaching, stakeholder involvement, and research as cornerstones of education that are still undergoing the digital
revolution. Therefore, the purpose of this review is to synthesize existing knowledge about digital innovation in HEIs
in developing nations and to suggest a research agenda based on updated theoretical thinking to fill in knowledge gaps.
Peer-reviewed journal publications for the past ten (10) years (2013-2022) were analyzed to inform the current trends
and identify research opportunities. To expand knowledge of how digital innovation is evolving in developing countries’
higher education institutions, this study specifically examines the existing body of information about digital innovation
in higher education institutions in developing nations, as well as the research possibilities that exist to expand on this
body of knowledge.

Keywords: Digital Innovation; Higher Education Institutions; Digital Transformation, Systematic Literature Review;
Developing Countries

INTRODUCTION

Higher Education Institutions have in the digital innovation an opportunity to reduce the severity and intensity of poverty
in developing countries, as well as offer the necessary tools and skills to face global problems of income disparities,
health quality, education quality, and environmental crises, among others, (Diaz-Parra et al., 2022; Bogdandy et al.,
2020; Bogers et al., 2022). Following COVID-19, there has been substantial work on digital transformation in HEIs,
whereby educational processes, business models, and products continue to significantly adapt to technological changes
(Aguirre et al., 2022; Rof et al., 2020; Marks et al., 2020; Ojutkangas et al., 2022). Institutions are greatly exploiting
digital technologies for competitive advantage. Innovations’ primary objectives are to raise standards, cut expenses,
boost customer happiness, and make businesses more competitive, and the use of contemporary technology makes it
possible to accomplish these objectives (Schmuck and Benke, 2020; Jo, 2022; Gardanova et al., 2020).

Digital innovation is a process (Serugendo and Friha, 2021; Mabi¢ et al., 2022), and is influenced by many factors,
among them the level of development in a country (Georgescu et al., 2022). For instance, while digital transformation
is well rooted in businesses and governments of the developed worlds, whereby they have developed sophisticated
techniques and are using technologies to create products and to deliver valuable services, other developing countries
are still attempting to move from desire and ambition to planning, development, and delivery (Marks et al., 2020;
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Kolade et al., 2022). Furthermore, the context of developing countries presents certain challenges to Information and
Communication Technologies (ICTs) and necessitates different technologies and implementation approaches, which
introduces the concept of frugal innovation to ICT for Development (ICT4D) research, arguing that innovation in a
resource-constrained context is accomplished by doing more with less (Nielsen, 2017).

Notable highlights of digital innovation in Higher Education Institutions include competencies such as digital
technologies access, internet access, and knowledge of key digital learning applications (Vishnu et al., 2022; Gardanova
et al., 2020; Latifah et al., 2022). Further, digital development and diversification have led to emerging technologies
of artificial intelligence (Al), internet of things (IoT), blockchain, cloud computing, big data analysis, e-commerce
and a series of technological applications (Chen et al., 2022; Akter et al., 2022), as well as pedagogy switching to
online (Nermend et al., 2022; Lytras et al., 2022), and with a majority of learners accessing online content mostly
using smartphones, and other gadgets like laptops, tablets, and desktops (Vishnu et al., 2022). On the other hand, are
innovative tools. According to Stecuta and Wolniak (2022), these tools include well-known e-learning-friendly services
and programs like YouTube, Skype, Discord, and Facebook; and other e-learning-friendly programs for synchronous
and asynchronous interactions like Microsoft Teams (MS Teams), Click Meeting, Google Classroom, Zoom, e-learning
platforms, and email. Further, relevant support and guiding policies also impact innovation (Huang et al., 2022; Chen et
al., 2022; Rafiq et al., 2021; Maria et al., 2017), as well as national standards regarding technical platforms (Liu ef al.,
2019), which also positively impact other economic sectors (Teixeira et al., 2021; Bonzanini et al., 2020).

On the other hand, digital innovation is impactful in many ways. First, online education is a feasible alternative that
offers students more flexibility to ensure the development of generic and specific skills (Portnoy et al., 2022). Secondly,
digital innovation in HEIs leads to the transformation of actors and dimensions, such as Learning and teaching, research,
as well as human resource, and related processes (Castro Benavides et al., 2020; Wang, 2021; Giang et al., 2021; Arshad
et al., 2014). In all these factors, data-related procedures and operations greatly inform innovation (Tungpantong et al.,
2022).

Among the theories in studying digital innovation is Schatzkian practice theory which explains the contextuality of
platforms and technologies and their intrinsic dynamism because of their interdependence with the social practices
of which they are a part (Lanamiki et al., 2020). There is the socio-technical theory which focuses on the idea of
technological change as a composite of technical and human factors that shape it (Kolade and Owoseni, 2022).
Additionally, the Diffusion of Innovation Theory and the Technology Acceptance Model explore the factors necessary
for technological acceptance as well as the dispersion and permanence of the resulting innovation (Rof et al., 2022).
Other noted related theories include resource-based theory, dynamic capability theory, and competitive strategy to
explore digital transformation strategy, culture, leadership, and organization; Transaction cost theory to explore the
operations management of emerging technologies; Information System (IS) success theory, and sociomateriality of
Information Technology (IT), to explore technology infrastructure, privacy, and security of digital transformation; and
IT business value to explore the business value (Akter et al., 2022).

However, even in the wake of digital innovations in HEIs, advances such as learning objects and other technologies
continue to expand the scope of possibilities with which educational institutions must grapple to ensure effective
education, majorly within HEIs in developing countries. For instance, some technologies may require more sophisticated
infrastructure and ICT competencies, which might not be available or evenly distributed among students in different
geographical areas and with varying economic statuses (Rof et al., 2022; Antwi-Boampong, 2021). Additionally,
exposure to these innovations is required to enhance awareness and use (Raphael, 2022). Also, the ability to purchase
appropriate electronic devices, the accessibility of internet connectivity, and technological know-how and skills are all
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factors that limit digital innovation in developing nations (Mavuru et al., 2021). Other significant difficulties include
immediate focus and inadequate prioritizing, decentralized decision-making, internal resistance, faculty members’ lack

of digital literacy, and a limited perspective on Return on Investment (ROI) (Alenezi, 2021).

Researchers and academics have reviewed a lot of the general literature on digital transformation (Kuldosheva, 2021;
Kohli & Melville, 2019; Serugendo & Friha, 2021). Previous research on digital innovation in HEIs focused on digital
transformation enablers (Marks et al., 2020; Omorede, 2023; Seyam et al., 2021; Kamsker et al., 2020), and outcomes
(Zhashkenova, 2021; Saddiqa et al., 2021). Other studies looked at varied analyses and reviews of digital innovation
(Diaz-Garcia et al., 2022; Kohli & Melville, 2019; Bogdandy et al., 2020; Bogers et al., 2022), and digitization
challenges (Yureva et al., 2020; Fleaca et al., 2022; Aguirre et al., 2022). In addition, several other studies reviewed
digital technologies and methods that inform the transformations, (Katyeudo & de Souza, 2022; Wambua, 2023).

Digital technologies have a positive influence on Higher Education Institutions, and creates access to new opportunities,
such as improved access to talent and skills, expanded access to financing, improved communication and teamwork,
and increased access to technologies and applications, sizeable educational development, and enhanced student
engagement. Consequently, digital technologies are institutional enablers. Despite the potential advantages of digital
technologies, HEIs in developing nations are hesitant to participate in digital innovation or do not reap the rewards of
new technologies. Moreover, knowledge about digital innovation in HEIs remains vague, despite the lots of reviewed
literature.

This systematic literature review is, therefore, based on the claim that, while research on digital innovation is expanding,
research on its effects in the contexts of developing countries is scarce (Kolade et al., 2022, and in this case, on Higher
Education Institutions. Considering learning and teaching, stakeholder engagement, and research, as pillars of education
that continue to experience digital innovation, there is a compelling case for understanding the existing literature on
this subject (Forliano et al., 2021). Against this backdrop, this study, therefore, is a systematic review of literature on
digital innovation in HEIs in developing countries, to inform scholarship and provide an informed sense of direction.

Specifically, the study answers the following research questions:
What is known about digital innovation in HEIs in developing countries?
What are the research opportunities to enhance current knowledge of digital innovation in HEIs in developing countries?

This study includes the method process. Thereafter, a presentation of the results and discussion, and ends with the
conclusion and recommendation section.

METHODOLOGY

A systematic literature review uses a process that is scientific, repeatable, and replicable to gather data on a particular
topic by carrying out a series of tasks in the study. For this specific case, the topic is related to digital innovation in
HEIs in developing countries. For the period 2013 to 2022, this study follows the Kitchenham approach for review
(Kitchenham, 2007).

Data sources

The search was conducted using the electronic databases EBSCOhost and Science Direct, for their in-depth publications
within the scientific discipline and for having publications that most related to the study area. Moreover, both databases
allowed for advanced searches using logical operators.
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Search strategy

The search strategy aimed at answering the research questions on what is known about digital innovation in HEIs in
developing countries, and what were the research opportunities to enhance current knowledge of digital innovation
in HEIs in developing countries. To do so, the search string (“digital innovation*” OR digital transformation®*) AND
(“higher education institution*”” OR universit*) AND (“developing count*”) was used.

Study selection and screening

The literature search was performed by looking at the keywords in the title of the articles. The number of results
retrieved was analyzed to gather the papers that were relevant to this research topic only. Studies were screened and
selected using publication type; publication period; language; relevance; and geographical location, to guide the
inclusion and exclusion criteria. The included studies were peer-reviewed journal articles where full-text was available;
articles published within the past 10 years (2013 to 2022); articles reported in English to avoid bias, by recognizing this
language as the universal language; articles whose focus was on digital innovation in HEIs in developing countries; and
studies that focussed on developing countries.

Data extraction

The tools used to code, manage data, and analyze articles information, and for reference management, were Microsoft
Excel and Mendeley respectively. Mendeley was used to manage all resulting articles from the search, and to eliminate
any noted duplicate references., whereas Microsoft Excel was used to document, code, and manage the data. The coded
categories included: Journal, author(s), and publication year; Study location; Research theme (main idea behind the
research study); and Methodology (research method used).

RESULTS AND DISCUSSION

The study’s results and discussion are presented in relation to research questions. The first research question sought
to understand what was known about digital innovation in HEIs in developing countries. To answer this question, we

explored different categories as follows:

Development of the literature

In this category, we presented the number of papers published per year within the study period (2013-2022) and the
journals that the authors(s) published in.

The total number of publications in the study period was 30. The highest number of publications was 15 in the year
2022, followed by 7 publications in the year 2021, and 5 publications in 2020. Previously, between 2013 and 2019, very
few related publications were noted, with only one publication in the year 2014, 2017, and 2019, whereas the rest of the
years (2013, 2015, 2016, and 2018), had none, as shown in Fig. 1 below. Such a result indicates that there has been an
increase in research related to digital innovation in HEIs in developing countries since the year 2020, and the growth

trend continues.
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Figure 1. Publication count per year

Regarding the publication outlets, Fig. 2, the majority of the papers were published in unique journals. From the 30
reviewed articles, we had 15 journals publishing a single article each, whereas 3 journals published 2 papers each, and
another 3 journals published 3 articles each. Consequently, the following were the journals with the most publications
in this study: Education Sciences; Journal of Innovation and Knowledge; and Procedia Computer Science.
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Figure 2. Publication journal outlets used

Based on country, China, Colombia, and Poland had researchers investigating the context of digital innovations in HEIs
compared to other developing countries.

Research trends observed

This was addressed through an evaluation of the research focus, and the methodologies adopted. In line with HEIs,
reviewed articles highlighted varied aspects of digital transformation and innovation in HEIs, among them, being,
readiness and acceptance (Giang et al., 2021; Latifah et al., 2022; Kolade et al., 2022), adoption (Tungpantong et
al., 2022; Antwi-Boampong, 2021), implementation of digital transformation (Raphael, 2022; Arshad et al., 2014;
Castro Benavides et al., 2020; Bonzanini ef al., 2020; Alenezi, 2021; Teixeira et al., 2021), strategies, technologies and
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techniques (Schmuck and Benke, 2020; Mavuru et al., 2021; Gardanova et al., 2020; Maria et al., 2017; Akter et al.,
2022), and the influence of COVID-19 pandemic (Stecuta and Wolniak, 2022; Rafiq et al., 2021; Rof et al., 2022; Lytras
et al., 2022; Portnoy et al., 2022; Vishnu et al., 2022), among other related issues of digital innovation.

On the other hand, methodologies applied in the reviewed articles were either qualitative or quantitative, as shown in

Fig. 3 below. There was no case of mixed-methods research.

W Qualitative M Quantitative

Figure 3. Research methodologies used

Qualitative research methods used included in-depth interviews, document reviews, case studies, and observation,

whereas quantitative research methods used were mainly questionnaire surveys.

The second reseach question for this study was to find out the research opportunities available to enhance current
knowledge of digital innovation in HEIs in developing countries. To start with, digital innovation in HEIs in developing
countries seems to have increased following the COVID-19 pandemic of 2020. Faced with the challenge of lockdowns
and other enforced restrictions over the pandemic period, most HEIs resulted to technology and digital innovation to
uphold their businesses. As of the year 2020, there were notable pandemic-accelerated digital innovations in most
HEIs, among them the development and operation of massive open online courses (MOOCs) (Liu et al., 2019), the
adoption of blended learning (Antwi-Boampong, 2021), and distance learning (Gardanova et al., 2020), as well as
reviews structured to inform, desired digital innovations in HEIs in developing countries (Castro Benavides et al., 2020;
Gardanova et al., 2020). Progressively, researchers are reviewing the responses from digital innovation (Rafiq et al.,
2021; Teixeira et al., 2021; Antwi-Boampong, 2021; Mavuru et al., 2021; Tungpantong et al., 2022; Vishnu et al., 2022;
Portnoy et al., 2022), as well as reviewing related factors like digital transformation readiness, implementation, and
adoption (Tungpantong et al., 2022; Raphael, 2022; Latifah ef al., 2022; Lytras et al., 2022).

Based on the publication outlets, most articles appeared in unique journals and the journal with the most articles in this
review had a total of 3 articles. This could mean that more research targeting digital innovation in HEIs in developing
countries is required. Further, research targeting most developing countries would go a long way in advancing noted
digital innovations in these countries (Antwi-Boampong, 2021; Nermend et al., 2022).

On the other hand, considering the research trends observed, developing countries would benefit from the review
and implementation of highlighted issues towards digital innovation. Further, such research would guide and inform
institutions desiring to implement an innovation that is already working and is reported from another institution. For
instance, digital innovation strategies, technologies, and techniques (Schmuck and Benke, 2020; Mavuru et al., 2021;
Gardanova et al., 2020; Maria et al., 2017; Akter et al., 2022), as well as factors that influence adoption (Tungpantong
et al., 2022; Antwi-Boampong, 2021), among other related matters around digital innovation in HEIs in developing

countries.
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CONCLUSION AND RECOMMENDATION

This study conducted a systematic literature review to better understand the research landscape of digital innovation in
HEIs in developing countries and identified 30 articles published between 2013 and 2022. The articles were selected,
reviewed, categorized, and analyzed to address the research questions on what was known about digital innovation
in HEIs in developing countries; and what were the research opportunities to enhance current knowledge of digital
innovation in HEIs in developing countries.

The results of this review highlight a need for more publications in the study area covering most developing countries.
This is evidenced by the few publications in noted research outlets. Further, this study calls for more research in the area
to ensure more growth and understanding of digital innovation in HEIs in developing countries.

The findings given in this study advance the understanding of how digital innovation in higher education institutions in
developing nations is progressing. However, additional comprehensive systematic reviews in the field are required and
recommended, considering the limitations of this study whereby the search was limited to peer-reviewed journal articles
and only considered publications made in the English language, and between the years 2013 to 2022.
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