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Abstract

The Council of Higher Education (CHE) in South Africa identifies

the  core  functions  of  Higher  Education  Institutions  (HEIs)  as

teaching  and  learning,  research  and  innovation  as  well  as

community engagement. The primary objective of this study is to

develop  and  evaluate  scenarios  for  re-imagining  research  and

innovation  within the  digital  landscape  of  South African  public

HEIs.  For  this  study,  primary  data  was  collected  through  the

analysis of the 2021 annual reports and official websites of the 26

public  universities  in  South Africa.  An environmental  scan was

conducted through content analysis of these documents to identify

current trends and key uncertainties affecting the institutions’ core

functions  of  research  and  innovation  concerning  their  digital

landscapes.  The  scenario  narrative  for  research  and  innovation,

related to the digital landscape at South African HEIs was that the

HEIs might experience positive developments in research funding,

however,  they  would  continue  to  grapple  with  challenges  in

research capacity. These challenges present both opportunities and

threats  as  HEIs  needed  to  leverage  available  funding  while

ensuring that  they had the necessary capacity to maximise their

research potential.
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1. Introduction

1.1. Background
Strategic management is how an organisation plans for its long-term future and is defined as a process

by which an organisation tries to indicate what success will look like in the future (Lazenby, 2022).

As a result, strategic management is one of the most important functions of senior management in any

organisation  as  it  is  seen  as  the  vehicle  through  which  senior  management  should  establish  the

organisation's vision, determine the strategies required to achieve that vision, allocate resources to

achieve the selected strategies, and ensure that the vision and strategic direction are shared at all levels

of the organisation (Cravens, Piercy & Baldauf, 2009). However, it is often difficult to accurately

foresee changes in the environment over a long period as was evident from the impact of the COVID-

19 pandemic. As a result, it may be beneficial to base strategic management activities, specifically

strategic planning,  on a variety of future scenarios, using of scenario planning (Agwanda, 2015).

Scenario planning is used to improve the ability of individuals, teams and organisations to effectively

deal with future uncertainty and flexibility (Kruger, 2017).

The  rise  in  uncertainty  has  increased  the  need  for  re-imagining  the  future  of  organisations  and

institutions  in  South  Africa.  The  importance  of  reimagining  HEIs  is  based  on  higher  education

fulfilling  several  objectives  for  society  (Orr,  Luebcke,  Schmidt,  Ebner,  Wannemacher,  Ebner  &

Dohmen, 2020). In the areas of research and teaching, HEIs primarily create an educational space to

prepare for the future. In addition, it  prepares students for their further personal  and professional

development, which is subject to considerable dynamics (Ellis, Pardo & Han, 2016). It also provides a

space for reflexive thinking about what it means to be a citizen of the globalised, digitised world,

ultimately, offering students opportunities to further develop their characters, identities and attitudes

(Orr et al., 2020).

The  primary  objective of  this  study is,  thus,  to  develop  and evaluate  scenarios  for  re-imagining

research  and  innovation  as  one  of  the  core  functions  of  South  African  HEIs  within  the  digital

landscape.

1.2. Problem Statement

South Africa’s’ higher education sectors are faced with new technological, financial and collaborative

challenges  (Ramdhany,  2020).  Additional  challenges are placed on institutions of higher learning

because the majority  of  youth entering universities  are  underprivileged and have weak academic

backgrounds. The new student profile brings with it two principle challenges, namely, student poverty

and the pressure on universities to address the social (as opposed to purely academic) needs of their

new clientele. In addition, universities need to compensate for what was lacking in the preparation

students received at schools (Jansen, 2018). 
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The core purpose of research and innovation in HEIs in South Africa is to produce new knowledge

and ideas as well as drive the development of innovative solutions to address social, economic and

environmental challenges (DHET, 2020). HEIs in South Africa conduct research across a wide range

of fields, including science, engineering, humanities, social sciences and the arts (Simpson & Gevers,

2016).  Akosile  and  Olatokun  (2019)  agree  that  many  countries  in  Africa  have  recognised  that

knowledge  generated  from  university  research  is  crucial  for  national  development.  In  addition,

universities globally and in South Africa have been structurally transformed and are moving more

towards commercialisation of their research through the increase in patenting activities (Leydesdorff

& Meyer, 2006).

The current South African climate has had a significant impact on the core purpose of research and

innovation in HEIs. South Africa is facing a range of complex social, economic and environmental

challenges, including high levels of poverty and inequality, an underdeveloped economy, and climate

change. As a result, HEIs in South Africa are playing a critical role in addressing these challenges

through research and innovation (DHET, 2020).

A key characteristic of the disruptive forces confronting universities and society at large is profound

uncertainty.  The  financial  distress  experienced  by  many  universities  following  the  various

interventions  triggered  by  the  #FeesMustFall  student  protests  in  2016 suggests  that  many  South

African universities are financially vulnerable (Jansen, 2018). The dire state of the economy, COVID-

19 and possible  future  trajectories  of  both  are  likely  to  result  in  several  possible  scenarios.  The

question that  needs  to  be posed  is  what  the  scenarios  for  research  and innovation in  the  digital

landscape at HEIs in South Africa are, so that HEIs can adequately prepare to respond to changes and

uncertainties.

1.3. Research objective
The primary objective of this  study is to develop and evaluate scenarios for the core function of

research  and innovation  at  South  African  HEIs  in  the  digital  landscape  to  set  the  scene  for  re-

imagining the future of this core function. 

1.3.1.1. Research questions 
For Creswell and Plano Clark (2007:103), research questions are shaped by the purpose of a study,

which, in turn, informs the methods and the investigation’s research design. For the purpose of this

study,  the  researcher  identified  four  research  questions  that  shaped  the  study’s  structure.  These

research questions included: 

RQ1: What is the current state of the digital landscape at South African HEIs?

RQ2: What are the trends adopted by South African HEIs regarding research and innovation within

the digital landscape?
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RQ3: What critical uncertainties do South African HEIs face related to research and innovation

within the digital landscape?

RQ4: What are possible scenarios for research and innovation as a core function of South African

HEIs within the digital landscape?

2. Literature Review

2.1. Scenario planning
Scenario planning became popular in the 1950s as a tool to help organisations develop a detailed,

internally consistent picture of a range of plausible outcomes as an industry evolved over time (Fink,

Marr, Siebe & Kuhle, 2005:360). Fink et al. (2005:360) found that strategists started to incorporate

the results of scenario planning into strategy formulation and implementation. It was soon realised

that the purpose of scenario planning was to provide analysts with a bigger picture, in which specific

trends and uncertainties could be predicted. These scenarios, in essence, probe areas of uncertainty as

well  as characterise  events  and patterns as  they might  occur (Glenn,  2009).  The development  of

scenario planning was closely associated with the emergence of strategic long-range planning. During

this time, models of strategy were emphasising the exploitation of market power with the competitive

forces introduced by Porter (1980), and the model of strategic conflict presented by Shapiro (1989). In

this predominantly externally focused mindset, scenarios were exclusively used to describe alternative

future market developments (Miller & Waller, 2003).

2.2. Scenario planning in strategic management
Businesses must identify upcoming opportunities and threats early enough and address them in their

strategic  planning,  if  they  are  to  survive  and  grow  in  eras  of  continuous  change  (Lindgren  &

Bandhold, 2003). In addition, strategic management in modern businesses must cope with dynamic

and unpredictable business environments. For example, suppose businesses wished to successfully

manage their future, reinforce their competitiveness and generate shareholder value, they must be

capable of predicting the emergence of key risk factors that might affect business performance (Fotr,

Vacík, Špaček & Souček, 2015:73). Scenario planning became popular in the 1950s as a tool to help

organisations in this process by distilling the countless possibilities of future states into a limited set

of coherent views. This limited set of scenarios could then influence strategic decision-making (Fink

et  al.,  2005).  Scenario-based planning has  now evolved as  a  widely used technique for  strategic

planning and for developing strategic foresight in corporate practices (Bradfield, Wright, Burt, Cairns

& van der Heijden, 2005).

2.3. Overview of Higher Education Institutions in South Africa
In South Africa, HEIs are responsible for providing tertiary education to students. These institutions

are overseen by the Council on Higher Education (CHE), which is an independent statutory body that

was established in 1997 to oversee the quality assurance of higher education in the country (CHE,
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2021). The CHE's mandate is to promote and assure quality in higher education, as well as to advise

the Minister of Higher Education and Training on matters related to the sector.

The CHE in South Africa identifies the core functions of HEIs as teaching and learning, research and

innovation as well as community engagement (CHE, 2021). These core functions of HEIs in South

Africa  reflect  the  critical  role  that  higher  education  plays  in  promoting  economic,  social,  and

environmental development as well as in shaping the future of the country and the regions.

2.4.  Scenario planning in South African Higher Education Institutions
Scenario planning is a critical tool for HEIs in South Africa, especially given the disruptive forces

confronting universities and society at large. The COVID-19 pandemic accelerated the need for a re-

imagining of HEIs’ digital  landscapes in South Africa (Kapoor & Dasher, 2020), as well as new

technological, financial and collaborative challenges. Furthermore, the dire state of the economy and

the possible future trajectories of both the pandemic and the economy are likely to result in multiple

possible scenarios.

HEIs play a crucial role in fulfilling several objectives for society, including teaching, research and

community engagement (Orr et al., 2020). They create an educational space to prepare students for

their further personal and professional development, ultimately, providing students with opportunities

to further develop their identities and graduate attributes. However, the disruptive forces confronting

HEIs and society at  large bring profound uncertainty,  which is  when scenario planning becomes

crucial.

By considering and planning for multiple possible scenarios, HEIs can identify opportunities and

threats, assess risks and develop strategies to manage them effectively. This approach would help to

ensure that HEIs are better prepared to deal with uncertainties and are more resilient in the face of

disruptive forces, given the current context of South African HEIs. As a result, scenario planning

would be crucial for HEIs to be better prepared for the challenges and uncertainties that they may

face. By anticipating multiple possible scenarios and developing appropriate strategies, HEIs could

adapt more effectively to changes in the digital landscape as well as socio-economic and political

environment, ensuring that they remain resilient and continue to benefit all their stakeholders.

2.5. Overview of the digital landscape in South African Higher Education Institutions
The digital  landscape in South African higher education institutions is characterised by a mix of

challenges and opportunities (Kayembe & Nel, 2019:87). On the one hand, many institutions are

struggling with limited funding and inadequate infrastructure, which has hindered their ability to fully

leverage  digital  technologies  (Yende,  2021:56).  Additionally,  there  is  a  significant  digital  divide

between urban and rural institutions, with many rural institutions having limited access to high-speed

internet and other digital resources (Moonasamy & Naidoo, 2022:76). 
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On the other hand, there are several initiatives and programmes in place to promote the use of digital

technologies in higher education (Manda & Backhouse, 2017:5). For example, the South African

government has launched a number of programmes to improve access to digital resources and support

the development of digital skills among students and faculty at HEIs. Additionally, many institutions

are exploring the use of online and distance learning to expand access to education, and there are a

number of e-learning platforms and resources available to support these efforts (Mhlanga, 2021:28).

The COVID-19 pandemic has had a significant impact on the digital landscape in South African HEIs

(Mhlanga, 2021:15). The sudden shift to remote learning in response to the pandemic has highlighted

the need for greater investment in digital infrastructure and resources (Mhlanga, 2021:16). With many

students and academics unable to access physical classrooms, institutions have had to quickly adapt

and find ways to deliver education online (Mhlanga, 2021:16).

Mhlanga, Denhere and Moloi (2022:12) indicated that one of the major challenges faced by HEIs in

the  current  digital  landscape  is  the  digital  divide,  which  has  been  exacerbated  by the pandemic.

Mhlanga et al. (2022) highlight that many students and HEIs, particularly those in rural or remote

areas, have limited access to high-speed internet and other digital resources, making it difficult for

them to participate in online learning and research. Mhlanga et al. (2022) found that these populations

would continue to be marginalised while the education industry undergoes a digital revolution.

Overall, while there are certainly challenges to be addressed, the digital landscape in South African

HEIs is rapidly evolving, and there are many opportunities for growth and innovation.

2.6. Research and innovation as a core function at South African HEIs
The performance of research, understood as the skilled, knowledgeable and systematic quest for a

better  understanding of nature  and society through rigorous methodologies,  is  an integral  part  of

higher education (Simpson & Gevers, 2016). The core purpose of research and innovation in HEIs in

South Africa is to produce new knowledge and ideas, and to drive the development of innovative

solutions to address social, economic and environmental challenges (CHE, 2021). As a result, HEIs in

South  Africa  conduct  research  across  a  wide  range  of  fields,  including  science,  engineering,

humanities, social sciences and the arts.

Research is key to the realisation of the vision outlined in the White Paper for Post-School Education

and Training (PSET) (2013). It can provide insights into the PSET system and the constituencies it

serves, in particular, the success or lack thereof of policies and their implementation, and provide

information and analyses about the experiences of other countries with similar challenges. It  also

enables practitioners to test and compare diverse theories and approaches for the provision of PSET as

well as the development of cutting-edge information, services and applications for the system. Most

importantly,  research can make available  the  evidence on which the department  is  able to  make

decisions, review policy and improve the system, both in policy and in practice (DHET, 2020). 
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In addition, South African researchers are part of local, regional and global research communities,

contributing to new knowledge and advice, as well as participating critically in the South African,

regional and international research conversation (DHET, 2020). However, the current South African

climate has had a significant impact on the core purpose of research and innovation in HEIs. South

Africa is facing a range of complex social, economic, and environmental challenges, including high

levels of poverty and inequality, an underdeveloped economy, and climate change. As a result, HEIs

in  South  Africa  are  playing  a  critical  role  in  addressing  these  challenges  through  research  and

innovation (DHET, 2020) as they increasingly focusing on research that addresses these challenges,

such as poverty alleviation, social inequality, and sustainable development. They are also working

closely with industry, government, and other stakeholders to develop innovative solutions that address

these challenges and contribute to economic growth and development (DHET, 2020).

3. Research Methodology
The  methodology  employed  in  research  concerns  a  set  of  rules  and  procedures  that  guide  the

researcher (Brewer & Miller, 2003). According to Fink (2005), to review literature one must have a

methodology with a systematic approach that explains the complete mechanism of its operations and

includes all material relevant to the area of the study. This section gives an overview of the primary

and secondary research that was conducted in this study. 

3.1. Secondary research
For this study, secondary research was obtained through the use of reputable academic sources such

as academic publications in accredited databases that can be found on the Nelson Mandela University

library website. Websites and annual reports of South African private and governmental institutions

were also used to guide the literature overview to provide a basis for the study.

3.2. Primary research
For this study, primary data was collected through the analysis of the 2021 annual reports and official

websites of the 26 public universities (HEIs) in South Africa. An environmental scan was conducted

through content analysis of these documents to identify the current trends and key uncertainties faced

by the 26 institutions for their core functions of research and innovation related to the current digital

landscape.  These findings were then used to develop scenarios for the  reimagining of the digital

landscape of South African HEIs as well as scenarios for the core function of research and innovation.

3.3. Research design
A research design is a plan used to guide a research process by mapping out how a study progresses

from its  purpose  and objectives  to  its  outcomes (Abutabenjeh & Jaradat,  2018:238).  Section  3.3

discusses the research design, which comprises the sampling strategy, data collection instruments,

data collection methods and data analysis techniques.
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3.3.1. Population and sampling
For  Struwig  and  Stead  (2023),  random  selection  and  generalisability  are  not  so  important  in

qualitative research. Qualitative research focuses primarily on the depth and richness of the data and

qualitative researchers generally select samples purposefully rather than randomly (Struwig & Stead,

2023). Thus, purposeful sampling was used in this study. In research, the term “population” refers to

all items or people in the category of what is being researched (Denscombe, 2010). The population of

this study include all HEIs in South Africa.

Surbhi (2017) explains that a population represents all people, units, objects or anything else that is

capable of having a certain property or common characteristics. On the other hand, a sample is a

subset of the research population and the process of selecting a sample is referred to as “sampling”

(Singh, 2021). Therefore, a sample is a part of the population that is selected to represent the entire

population for participation in  a  study (Surbhi,  2017).  For the  purpose of  this  study,  the  sample

included all 26 public universities in South Africa. Annual reports for the 2021 academic year for

each  university  were  sourced  and  downloaded.  In  addition,  the  universities  official  website  was

accessed. All information obtained from the universities are publicly and freely available.

3.3.2. Data collection
Struwig and Stead (2023:92) identify that there are many ways to collect qualitative data and the

choice on which method to use depends on the purpose and aims of the specific study. Although there

are numerous qualitative data collection methods, for the purpose of the empirical research, the study

made use of qualitative  documents in the form of  publicly available annual  reports for the  2021

academic  year  of  the  26  public  HEIs  in  South  Africa  as  well  as  the  official  websites  of  these

institutions.

To ensure comprehensive and accurate information about each HEI, the researcher navigated through

the respective websites of all institutions. However, for this study, only the annual reports for the

2021 academic year were utilised. This specific timeframe was chosen as it followed the first wave of

the COVID-19 pandemic, during which most institutions primarily operated through distance formats.

By focusing on this period, a clearer picture of the digital landscape of South African HEIs was

obtained.

3.3.3. Research instrument
To collect the primary data, the researcher utilised a content analysis schedule, which facilitated the

examination of annual reports and official websites of the 26 public HEIs included in the study's

sample.

3.3.4. Data analysis
Struwig and Stead (2023:162) explain that data analysis in qualitative research is a process that can

often occur simultaneously as the research progresses. Data analysis methods also allow a researcher
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to  organise  and bring meaning to  large amounts of  data  (Struwig & Stead,  2023:163).   Table  1

illustrates the data analysis steps applied to this study.

Table 1. Data analysis steps for the study

PHASE ACTIVITY APPLICATION TO THE STUDY

STEP
ONE

Data are collected and 
organised

 Annual  reports  for  the  2021  academic  year  as  well  as  the
official websites of the 26 public HEIs were analysed by the
researcher.

 Notable  extracts  related  to  research  and  innovation  in  the
digital landscape were extracted from the annual reports and
websites and placed in the content analysis schedule.

STEP
TWO

Researchers carefully 
study the data

 Researcher carefully studied the data and removed extracts that
were not relevant to the digital landscape.

STEP
THREE

Categories and themes 
are provided

 Researcher  manually  categorised  each  extract  as  either  a
Current Trend (CT) or a Key Uncertainty (KU).

 Researcher then manually analysed each category to identify
drivers of change. These drivers were verified by an expert in
the field to ensure credibility.

 Each driver was then allocated a code.

STEP
FOUR Data are coded

 Each  extract  was  manually  coded  based  on  the  codes
developed in Step Three.

 A description of each code was developed based on notable
extracts extracted from annual reports and official websites.

 Researcher then tabulated the frequency of key uncertainties to
identify critical uncertainties. 

STEP
FIVE Data are interpreted

 Findings were interpreted, and interpretations were verified by
a  research  expert,  comments  and  suggestions  were
incorporated after mutual consensus was reached.

STEP
SIX

Alternative 
understandings of the 
data are sought

 Findings  were  then  used  as  inputs  for  the  development  of
scenarios.

STEP
SEVEN

Data are reduced to 
meaningful chunks

 Findings  were  used  to  develop  scenarios  for  re-imagining
research  and  innovation  of  South  African  HEIs  within  the
digital landscape. 

Source: Adapted from Marshall and Rossman (2016)

As evident from Table 1, the seven steps of the data analysis process were followed for this study.

The findings from the data analysis in these seven steps were used as inputs for the development of

scenarios for the re-imagining of research and innovation at South African HEIs within the digital

landscape.

Multiple scenarios were developed by making use of a scenario development method developed by

Venter  (2018).  The  reason  why  Venter’s  (2018)  technique  was  used  is  that  the  technique  was

developed in a South African context and by South African academics, as such, the technique was the

most applicable to achieve the primary objective of this study. The steps in the scenario development

process were then used in developing multiple scenarios using the 2X2 matrix as developed by Dean

(2019). 
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3.4. Ethics
Owing to the nature of the study, full ethical clearance was required. The study was classified as a

medium risk study and ethical clearance was granted. 

As  per  the  code  of  conduct  for  researchers  at  the  institution,  this  research  was carried  out  in  a

scientifically responsible manner at all times. The researcher accepted responsibility for the design,

methodology and execution of  the  research,  planned the study in such a  way as  to  optimise  the

validity of the  findings,  reported the limitations of the  findings,  and indicated,  where applicable,

possible alternative interpretations.

4. Results and Findings

4.1. Results from the content analysis
The researcher collected and organised data by analysing the annual reports and official websites of

the  26  public  HEIs.  The  focus  was  on  extracting  relevant  information  related  to  research  and

innovation in the digital landscape. These extracts were compiled in a content analysis schedule for

further analysis.  Each extract was manually categorised as either a Current Trend (CT) or a Key

Uncertainty  (KU)  within  the  core  function  of  research  and  innovation.  Each  category  was  then

analysed to identify drivers of change, which were reviewed by an expert in the field for credibility.

Table 2. Drivers of change

DRIVERS OF CHANGE: RESEARCH AND INNOVATION

CURRENT TRENDS KEY UNCERTAINTIES

 Digitisation  of  Research  Administration  and
Support Services (RICT1)

 Emphasis on Fourth Industrial Revolution (4IR)
and Digital Literacy (RICT2)

 Innovation Culture and Research Chairs (RICT3)

 Focus on Interdisciplinary Research (RICT4)

 Support  for  Commercialisation  of  Research
(RICT5)

 International  Partnerships  and  Collaborations
(RICT6)

 Community  Development  and  Societal  Impact
(RICT7)

 Research Funding (RIKU1)

 Research  Support  Capabilities  and
Infrastructure for Research (RIKU2)

 Research Capacity (RIKU3)

 Data Privacy and Security (RIKU4)

Source: Author’s own compilation

From Table 2, it is evident that there are numerous current trends and key uncertainties for research

and innovation at South African HEIs. These current trends and key uncertainties are discussed in

Sections 4.1.1 and 4.1.2. 
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4.1.1. Current trends
Current trends, in the context of any field or industry, represent the prevailing patterns, shifts and

developments that are shaping the present landscape (Schoemaker, 1995). For Venter (2022), current

trends  are  based  on  environmental  scanning  and  represent  issues  that  formed  a  pattern  of

developments over a period of time. Current trends can be derived from extensive research, analysis

and observation of  the  field,  including scholarly publications,  annual  reports,  expert  insights  and

empirical data.

To gain insights into the current  trends within research and innovation at South African HEIs,  a

meticulous  qualitative  data  analysis  was  conducted  for  this  study.  The  analysis  involved  a

comprehensive examination of the annual reports for the 2021 academic year and the official websites

of all 26 public HEIs in South Africa, thereby encompassing the broad scope of this research. To

ensure  the  accuracy  and depth  of  the  study,  careful  consideration  was  given  to  the  selection  of

relevant extracts from both the annual reports and websites. These extracts were then meticulously

coded, enabling the categorisation and organisation of the collected data. Each code represented a

distinct aspect or theme (driver of change) related to current trends in research and innovation.

The subsequent phase of the analysis involved the synthesis of these coded extracts. By summarising

and synthesising all the pertinent extracts associated with each code, a comprehensive and informative

description was generated for each identified code. This process allowed for a deeper understanding

of the current trends that were shaping the digital landscape of research and innovation in South

African HEIs.

Table 3 tabulates the identified codes for current trends within research and innovation, accompanied

by their respective descriptions. Table 3 provides a concise, yet comprehensive, overview of the key

findings and themes that emerged from the qualitative data analysis.

Table 3. Description of current trends 

CODE CURRENT TREND DESCRIPTION

RICT1 DIGITISATION OF 
RESEARCH 
ADMINISTRATION 
AND SUPPORT 
SERVICES

The  shift  to  working  virtually  owing  to  the  COVID-19
pandemic  resulted  in  many  research  support  units  and
researchers  adopting  online  systems  and  processes.  This
included digitisation of archives, online events, and virtual
research spaces. Efforts were also being made to streamline
research  administration  through  electronic  research
administration  programmes.  HEIs  were  prioritising
streamlining of research administration processes, including
finance, HR, and contract administration, through electronic
Research  Administration  (eRA)  programmes.  Additionally,
HEIs  were  providing  support  services  such  as  high-speed
network connectivity, computational resources, data storage
facilities,  and  information  security  to  enable  and  enhance
research activities.
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CODE CURRENT TREND DESCRIPTION

RICT2 EMPHASIS ON 
FOURTH INDUSTRIAL 
REVOLUTION (4IR) 
AND DIGITAL 
LITERACY

HEIs were engaging with the Fourth Industrial Revolution
(4IR), with research output units reflecting insights into 4IR
and  its  interface  with  the  Scholarship  of  Teaching  and
Learning. Efforts were being made to deepen research into
4IR,  including  the  establishment  of  dedicated  research
centres and training programmes in data science.

RICT3 INNOVATION 
CULTURE AND 
RESEARCH CHAIRS

HEIs were promoting an innovation culture through research
chairs and industry-funded initiatives. This included hosting
research chairs funded by government and industry, which
indicated  a  focus  on  fostering  a  research  and  innovation
ecosystem that aligned with national and global priorities.

RICT4 FOCUS ON 
INTERDISCIPLINARY 
RESEARCH

HEIs  were  establishing  new  multidisciplinary  research
entities/focus areas that aligned with national development
plans  and sustainable  development  goals,  and  encouraged
collaboration and integration of research across disciplines,
including  the  Fourth  Industrial  Revolution  (4IR)  and  its
interface with teaching and learning.

RICT5 SUPPORT FOR 
COMMERCIALISATION
OF RESEARCH

HEIs were providing support for researchers, students, and
staff members who wished to commercialise their research
output  or  inventions,  including initiatives such as Innovus
and  Wits  Innovation  Centre  (WIC),  to  facilitate  the
translation of research findings into practical applications.

RICT6 INTERNATIONAL 
PARTNERSHIPS AND 
COLLABORATIONS

HEIs were actively fostering international partnerships and
collaborations  through  research  collaboration,  staff  and
student  mobility,  and  engagement  with  global  scholarship
programmes to promote research excellence and knowledge
exchange.

RICT7 COMMUNITY 
DEVELOPMENT AND 
SOCIETAL IMPACT

HEIs were focusing on the societal impact of research and
innovation,  including  community  development,  well-being
of society, and finding solutions to the challenges of the 21st
century using knowledge, talent and innovation.

Source: Author’s own compilation

Table 3 illustrates and describes current trends identified for research and innovation in South

African HEIs in response to the digital landscape.

4.1.2.  Key uncertainties
Venter (2022:162) defines a key uncertainty as a situation or condition where outcomes or future

events are not fully known or predictable. It denotes a lack of clarity or certainty regarding future

circumstances.  Table  4  tabulates  the  identified  codes  for  key  uncertainties  within  research  and

innovation,  accompanied  by  their  respective  descriptions.  Table  4  provides  a  concise,  yet

comprehensive, overview of the key findings and themes (drivers of change) that emerged from the

qualitative data analysis.

Table 4. Description of key uncertainties
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CODE KEY UNCERTAINTY DESCRIPTION
RIKU
1

RESEARCH FUNDING South African HEIs expressed concerns about the availability
and adequacy of research funding, both from external sources
and  internal  budgets.  This  included  a  decrease  in  external
income, loss of revenue on research projects, and the need for
appropriate infrastructure and support for accessing research
funding.  Research  funding  in  the  digital  landscape  should
account for the evolving nature of digital technologies and
research  methodologies.  Increased  financial  support  could
enable  the  acquisition  of  cutting-edge  technologies,  foster
interdisciplinary  collaborations,  attract  and  retain  skilled
researchers, and promote a culture of innovation in the digital
landscape.

RIKU
2

RESEARCH SUPPORT 
CAPABILITIES AND 
INFRASTRUCTURE 
FOR RESEARCH

Some HEIs reported that their research support capabilities,
including  people,  processes,  systems,  finances,  and
equipment,  were  not  aligned  with  the  changing  research
landscape.  This  included  the  need  for  increased  research
support capacity to keep up with the exponential growth of
research activities. HEIs emphasised the need for appropriate
infrastructure  to  support  research  activities,  including
libraries,  knowledge  repositories,  computing  facilities,
laboratories, workshops and studios. 

RIKU
3

RESEARCH 
CAPACITY

The  digital  landscape  had  had  a  significant  impact  on
research capacity in South African HEIs. HEIs had indicated
that research capacity was impacted by the digital landscape
owing to limited knowledge and skills in utilising digital tools
for research. Many researchers and students faced challenges
in  effectively  using  digital  technologies  for  research
purposes,  such  as  data  analysis,  software  applications,  and
online  research  platforms.  This  lack  of  digital  know-how
hampered  their  ability  to  conduct  research  efficiently  and
leverage the benefits  of the digital landscape. Additionally,
there was a shortage of qualified supervisors who possessed
expertise in guiding researchers in the use of digital tools and
methodologies.  The  scarcity  of  experienced  supervisors
restricted the development of research capacity and inhibited
the adoption of innovative digital research approaches

RIKU
4

DATA PRIVACY AND 
SECURITY

With  the  increasing  reliance  on  digital  technologies  for
research and innovation, there might be concerns about data
privacy and security. HEIs might face uncertainties related to
protecting  sensitive  research  data  and  intellectual  property
from cyber threats, ensuring compliance with data protection
regulations, and managing risks associated with data breaches
and information security.

Source: Author’s own compilation

Table 4 tabulates the key uncertainties that were identified through data analysis.

As the purpose of this study is to develop scenarios for re-imagining research and innovation at South

African HEIs within the digital landscape, it was important to establish the relative significance of the

identified key uncertainties in a South African HEI context.  As a result,  a  further comprehensive

analysis was conducted on the annual reports and websites of all  26 HEIs. The objective was to
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identify the extent to which each key uncertainty was addressed or mentioned by the HEIs, thereby

allowing for the determination of their respective frequencies. The process involved a meticulous

examination  of  the  content  within  these  sources  to  determine  the  explicit  discussion  or

acknowledgement of each key uncertainty. Subsequently, the frequencies of the HEIs that  clearly

discussed or made mention of each key uncertainty in their annual reports or websites was plotted,

providing a visual representation of its relative importance. This approach facilitated an objective

assessment of the importance attributed to each key uncertainty across the HEIs, highlighting the

variations in attention and emphasis placed upon them. These frequencies are illustrated in Figure 1. 

R IK U 1 R IK U 2 R IK U 3 R IK U 4

21

11

16

14

Figure 1. Frequency analysis of institutional discourse in annual reports and websites
Source: Author’s own compilation

The  analysis  of  frequencies,  as  illustrated  in  Figure  1,  reveals  interesting  insights  into  the  key

uncertainties addressed by South African HEIs. Among the identified uncertainties, RIKU1 (Research

Funding) emerged as the most commonly discussed key uncertainty, evident in 21 out of the 26 HEIs.

RIKU3 (Research Capacity) was the second most commonly discussed key uncertainty, evident in 16

out of the 26 HEIs. 

RIKU4 (Data Privacy and Security) and RIKU2 (Research Support Capabilities and Infrastructure for

Research) were found to be evident in 14 and 11 HEIs, respectively. While these key uncertainties

were acknowledged by a notable portion of HEIs, their frequency of discussion was comparatively

lower than the key uncertainties, namely, Research Funding and Research Capacity. This suggests

that  South  African  HEIs  might  have  differing  levels  of  focus  or  priorities  regarding  these  key

uncertainties.
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The variation  in  frequencies  highlighted  the  diversity  of  concerns  and  priorities  among HEIs  in

addressing key uncertainties.  The differences might be attributed to various factors, including the

unique contexts and challenges faced by individual institutions, as well as the specific goals and

strategies of each HEI.

Overall,  the  analysis  underscored  the  significance  of  RIKU1 and RIKU3 as  the  most  frequently

discussed key uncertainties among South African HEIs, which were considered critical uncertainties.

These critical uncertainties were used in the development of scenarios.

4.1.3.  Scenario development
The 2x2 matrix provided a framework for developing various scenarios by exploring the potential

outcomes  resulting  from  a  combination  of  positive  and  negative  developments  related  to  the

respective uncertainties. This is illustrated in Figure 2.

Figure 2. 2x2 Scenario Matrix
Source: Author’s own compilation

Scenarios  were  developed  using  the  2x2  matrix.  Evident  from  Figure  2,  four  scenarios  were

developed,  named Scenario  A,  B,  C  and  D following the  sequence  in  which  they  were  created

(Venter,  2022:165).  Scenario  A considered  a  positive  outcome for  critical  uncertainty  one  but  a

negative outcome for uncertainty two. Scenario B showcased positive developments for both critical

uncertainties  one  and  two.  Scenario  C  represented  negative  developments  for  both  critical

uncertainties one and two. Lastly, Scenario D depicted a negative outcome for critical uncertainty one

but a positive outcome for critical uncertainty two.

The scenarios developed for research and innovation included:

 Scenario A: Sufficient Funding, Limited Research Capacity

 Scenario B: Sufficient Funding, Enhanced Research Capacity
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 Scenario C: Limited Funding, Limited Research Capacity

 Scenario D: Limited Funding, Enhanced Research Capacity

The scenarios developed for research and innovation are presented in Table 5. 
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Table 5. Scenarios for research and innovation

SCENARIO A SCENARIO B

Sufficient Funding, Limited Research Capacity Sufficient Funding, Enhanced Research Capacity

In  this  scenario,  South  African  HEIs  receive
adequate  research  funding,  both  from  external
sources  and  internal  budgets.  However,  research
capacity  remains  limited.  HEIs  have  the  financial
means  to  acquire  cutting-edge  technologies  and
support interdisciplinary collaborations, but the lack
of digital know-how hampers the effective utilisation
of these resources. HEIs invest in capacity-building
initiatives,  including  training  programmes  and
partnerships with industry experts, to enhance digital
research  skills.  This  scenario  highlights  the
importance of bridging the digital skills gap to fully
leverage the potential of research funding and ensure
a culture of innovation in the digital landscape.

In  this  scenario,  South  African  HEIs  receive
sufficient  research  funding,  and  there  is  a  strong
focus  on  developing  and  enhancing  research
capacity.  HEIs  invest  in  cutting-edge technologies,
infrastructure  and skilled researchers to  stay at  the
forefront  of  innovation.  Research  projects  benefit
from  increased  financial  support,  leading  to
breakthroughs in various disciplines. HEIs prioritise
the  recruitment  and  training  of  experienced
supervisors  who  possess  expertise  in  guiding
researchers  in  the  use  of  digital  tools  and
methodologies.  The  collaboration  between
researchers,  industry  partners,  and  other  HEIs
thrives, facilitating the adoption of innovative digital
research  approaches.  This  scenario  represents  an
ideal  state  where both research funding and digital
research capacity are adequately addressed, resulting
in a vibrant and dynamic digital landscape in South
African HEIs.

SCENARIO C SCENARIO D

Limited Funding, Limited Research Capacity Limited Funding, Enhanced Research Capacity

In this scenario, South African HEIs face a decline in
research  funding,  both  from  external  sources  and
internal budgets. At the same time, there is a lack of
research capacity among researchers and students. As
a  result,  HEIs  struggle  to  invest  in  cutting-edge
technologies, attract skilled researchers and foster a
culture of innovation. Research projects are hindered
by insufficient funding, and the potential benefits of
the  digital  landscape  remain  untapped  owing  to
limited knowledge and skills. HEIs focus on finding
alternative  funding  sources,  such  as  industry
partnerships, to compensate for the funding shortfall.
Efforts are made to address the digital skills gap by
providing training programmes and workshops, but
the progress is slow, and the overall research output
suffers.

In this scenario, South African HEIs face a decline in
research  funding,  but  there  is  an  emphasis  on
developing  and  enhancing  research  capacity.  HEIs
prioritise  training  programmes  and  workshops  to
equip  researchers  and  students  with  the  necessary
digital  skills  and  knowledge.  Despite  the  financial
constraints,  HEIs  leverage  existing  resources  and
collaborations to foster a culture of innovation in the
digital  landscape. Researchers become proficient in
utilising digital tools and methodologies, leading to
more  efficient  research  processes  and  increased
productivity.  HEIs  also  explore  cost-effective
alternatives,  such  as  open-source  software  and
collaborative  research  initiatives,  to  mitigate  the
impact of limited funding on research projects.

Source: Author’s own compilation

A scenario narrative for  each scenario as  outlined in  Table  5 is  provided based on the potential

outcomes resulting from a combination of positive or negative developments related to the respective

uncertainties.

Scenario  A  considers  a  positive  development  in  RICU1  (Research  Funding)  and  a  negative

development in RICU2 (Research Capacity). In this scenario, South African HEIs receive adequate
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research  funding,  both  from  external  sources  and  internal  budgets.  However,  research  capacity

remains  limited.  HEIs have the financial  means to acquire cutting-edge technologies and support

interdisciplinary collaborations, but the lack of digital know-how hampers the effective utilisation of

these  resources.  HEIs  invest  in  capacity-building  initiatives,  including  training  programmes  and

partnerships with industry experts,  to enhance digital  research skills.  This scenario highlights the

importance of bridging the digital skills gap to fully leverage the potential of research funding and

ensure a culture of innovation in the digital landscape.

Scenario  B  considers  a  positive  development  in  both  RICU1  (Research  Funding)  and  RICU2

(Research Capacity). In this scenario, South African HEIs receive sufficient research funding, and

there is a strong focus on developing and enhancing research capacity. HEIs invest in cutting-edge

technologies, infrastructure, and skilled researchers to stay at the forefront of innovation. Research

projects  benefit  from increased financial  support,  leading to breakthroughs in various disciplines.

HEIs  prioritise  the  recruitment  and training  of  experienced supervisors  who possess  expertise  in

guiding  researchers  in  the  use  of  digital  tools  and  methodologies.  The  collaboration  between

researchers, industry partners and other HEIs thrives, facilitating the adoption of innovative digital

research approaches. This scenario represents an ideal state where both research funding and digital

research capacity are adequately addressed, resulting in a vibrant and dynamic digital landscape in

South African HEIs.

Scenario  C considers  a  negative  development  in  both  RICU1  (Research  Funding)  and  RICU2

(Research Capacity). In this scenario, South African HEIs face a decline in research funding, both

from external sources and internal budgets. At the same time, there is a lack of research capacity

among researchers and students. As a result, HEIs struggle to invest in cutting-edge technologies,

attract  skilled  researchers,  and  foster  a  culture  of  innovation.  Research  projects  are  hindered  by

insufficient funding, and the potential benefits of the digital landscape remain untapped owing to

limited knowledge and skills. HEIs focus on finding alternative funding sources, such as industry

partnerships, to compensate for the funding shortfall. Efforts are made to address the digital skills gap

by providing training programmes and workshops, but the progress is slow, and the overall research

output suffers.

Scenario  D considers  a  negative  development  in  RICU1  (Research  Funding)  and  a  positive

development in RICU2 (Research Capacity). In this scenario, South African HEIs face a decline in

research funding,  but  there  is  an emphasis  on developing and enhancing research capacity.  HEIs

prioritise training programmes and workshops to equip researchers and students with the necessary

digital skills and knowledge. Despite the financial constraints, HEIs leverage existing resources and

collaborations to foster a culture of innovation in the digital landscape. Researchers become proficient

in utilising digital tools and methodologies, leading to more efficient research processes and increased
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productivity.  HEIs  also  explore  cost-effective  alternatives,  such  as  open-source  software  and

collaborative research initiatives, to mitigate the impact of limited funding on research projects.

4.1.4. Scenario implementation
For Schoemaker and Mavaddat (2000:216), the purpose of scenario planning is to create a framework

within which deep dialogue can occur,  which,  in  turn,  may bring about  deeper  strategic insight.

Venter  (2022:170)  identifies  that  the  most  important  purpose of  the  scenario process  in  strategic

planning is to generate alternative outlooks to enable proactive strategic planning. Scenarios do not

predict  a  certain  future  but  provide  managers  with  several  plausible  futures  that  will  help  them

develop a strategic response. Since a certain future cannot be predicted, scenarios are used to assist in

developing creative and innovative plans so that organisations can respond appropriately. 

In this section, the researcher discusses the potential impact of each scenario materialising as well as

the recommended responses required by South African HEIs.

Scenario A
In Scenario A, where there is a positive development in RICU1 (Research Funding) and a negative

development in RICU2 (Research Capacity), the impact on South African HEIs is twofold. On one

hand,  the  availability of adequate  research funding presents an opportunity for  HEIs to invest  in

cutting-edge technologies, interdisciplinary collaborations, and research projects. This can contribute

to the advancement of knowledge and innovation within the digital landscape. However, the limited

research capacity hampers the effective utilisation of these resources. This scenario necessitates a

strategic  planning  approach  that  focuses  on  bridging  the  digital  skills  gap  within  the  research

community. HEIs need to allocate a portion of the research funding to capacity-building initiatives,

including  training  programmes  and  partnerships  with  industry  experts.  By  prioritising  the

development of digital research skills, HEIs can ensure that the research funding is maximised and

that researchers are equipped to leverage the available resources, leading to a more impactful and

innovative research environment.

Scenario B
In Scenario B, where there is a positive development in both RICU1 (Research Funding) and RICU2

(Research Capacity), South African HEIs experience a highly favourable situation for research and

innovation. The availability of sufficient research funding combined with a strong focus on enhancing

research capacity enables HEIs to excel in the digital landscape. This scenario has a profound impact

on  strategic  planning  for  HEIs,  as  they  can  strategically  allocate  research  funding  to  support

interdisciplinary  collaborations,  acquire  cutting-edge  technologies,  and  enhance  research

infrastructure. The recruitment and training of skilled researchers, particularly, those proficient in
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digital  research  tools  and  methodologies,  would  be a  priority.  HEIs  can  foster  partnerships  with

industry stakeholders and other HEIs to facilitate knowledge exchange and collaboration, ensuring

that South African researchers remain at the forefront of innovation. The strategic planning approach

in  this  scenario  involves  leveraging  the  positive  developments  to  create  a  vibrant  and  dynamic

research environment that drives impactful discoveries and advances in the digital landscape.

Scenario C
In Scenario C, where there is a negative development in both RICU1 (Research Funding) and RICU2

(Research Capacity), South African HEIs face significant challenges in research and innovation. The

decline in research funding, combined with limited research capacity, creates a situation where HEIs

struggle  to  invest  in  cutting-edge technologies,  attract  skilled researchers,  and foster  a  culture  of

innovation. This scenario requires a strategic planning approach that focuses on finding alternative

funding  sources  and  actively  addressing  the  research  capacity  challenges.  HEIs  need  to  explore

partnerships  with  industry  stakeholders,  government  agencies,  and  philanthropic  organisations  to

secure  additional  funding  for  research  projects.  Simultaneously,  they  should  focus  on  capacity-

building initiatives to enhance digital research skills among researchers and students. Creating grant-

writing workshops, mentorship programmes, and collaborations with institutions that possess strong

research capacity become vital. Despite the financial constraints, HEIs must advocate for increased

research  funding  and  foster  a  supportive  environment  that  nurtures  digital  research  talent.  The

strategic planning approach in this scenario involves resourcefulness, resilience, and a commitment to

addressing the challenges through collaborative efforts and capacity development.

Scenario D
In Scenario D, where there is a negative development in RICU1 (Research Funding) and a positive

development  in  RICU2  (Research  Capacity),  South  African  HEIs  face  a  complex  situation  that

requires strategic planning to make the most of limited resources. The decline in research funding

poses financial constraints, but the emphasis on developing and enhancing research capacity provides

an opportunity for growth. In this scenario, HEIs need to prioritise the development of digital research

capacity despite the funding challenges. They should invest in training programmes, workshops, and

resources that enhance the digital research skills of researchers and students. Collaborative efforts and

knowledge  exchange  within  the  research  community  become  crucial.  Exploring  cost-effective

alternatives, such as open-source software and collaborative research initiatives, can help mitigate the

impact  of  limited  funding  on  research  projects.  The  strategic  planning  approach in  this  scenario

involves maximising the available research capacity and emphasising digital research skills.  HEIs

should leverage existing resources and collaborations to foster a culture of innovation in the digital

landscape.  By  prioritising  the  development  of  digital  research  skills  and  promoting  knowledge

sharing, HEIs can ensure that researchers are equipped to overcome financial limitations and maintain

research  productivity.  The  strategic  planning  approach  should  also  involve  exploring  innovative
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funding models, seeking external partnerships, and advocating for increased research funding. Despite

the  constraints,  HEIs  can  continue  to  foster  a  resilient  research  community  and create  impactful

research outcomes within the digital landscape.

5. Managerial Implications
The  research  makes  a  valuable  theoretical  contribution  by  introducing  a  scenario  development

framework that can serve as a practical guide for managers across all sectors and industries. This

framework encourages  stakeholders  to  envision and proactively plan for future scenarios in  their

respective  domains,  aiding  in  the  re-imagination  of  technological  environments  and  business

processes. 

Additionally, based on the findings from the study, it is recommended that South African HEIs should:

  Acquire access to research funding available through various avenues, including government

grants, industry partnerships and international collaborations.

 Invest in capacity-building programmes that focus on digital literacy, research methodologies in

the digital era, and effective utilisation of digital tools and platforms.

 Optimise workload allocation, which would allow researchers to allocate sufficient time for

research activities without compromising their teaching obligations.

 Engage in strategic partnerships with industry, government agencies and research institutions to

leverage external expertise as well as resources in enhancing research capacity, specifically, in

the digital landscape. These partnerships should be aimed at fostering collaborative research

initiatives,  joint  funding  opportunities,  and  knowledge  exchange  platforms,  enabling  the

institution to remain at the forefront of digital research advancements while improving research

capacity.

6. Conclusions, Limitations and Future Research
The performance of research understood as the skilled, knowledgeable and systematic quest for a

better  understanding of nature  and society through rigorous methodologies,  is  an integral  part  of

higher education (Simpson & Gevers, 2016). The core purpose of research and innovation in HEIs in

South Africa is to produce new knowledge and ideas, and to drive the development of innovative

solutions to address social, economic, and environmental challenges (CHE, 2021). As a result, HEIs

in  South  Africa  conduct  research  across  a  wide  range  of  fields,  including  science,  engineering,

humanities, social sciences and the arts.

Research is  also key to the realisation of the vision outlined in the White Paper for Post-School

Education  and  Training  (PSET)  (2013).  It  can  provide  insights  into  the  PSET  system  and  the

constituencies it serves, in particular, the success or otherwise of policies and their implementation as

well  as  provide  information  and  analyses  about  the  experiences  of  other  countries  with  similar
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challenges. It also enables practitioners to test and compare diverse theories and approaches to the

provision of PSET as well as the development of leading-edge information, services and applications

for the system. Most importantly, research can make available the evidence on which DHET is able to

make decisions, review policy and improve upon systems, both in policy and in practice (DHET,

2020). 

In addition, South African researchers are part of local, regional and global research communities,

contributing to new knowledge and advice, as well as participating critically in the South African

regional and international research conversations (DHET, 2020). 

The current South African climate has had a significant impact on the core purpose of research and

innovation  in  HEIs.  However,  South  Africa  is  facing  a  range  of  complex  social,  economic,  and

environmental challenges, including high levels of poverty and social inequality, an underdeveloped

economy,  and  climate  change.  As  a  result,  HEIs  in  South  Africa  are  playing  a  critical  role  in

addressing these challenges through research and innovation (DHET, 2020) by increasingly focusing

research on poverty alleviation, social inequality and sustainable development. They are also working

closely with industry, government, and other stakeholders to develop innovative solutions that address

these challenges and contribute to economic growth and development in South Africa.

The results from the study indicated that the digital landscape had radically impacted research and

innovation  in  South  African  HEIs  by  posing  several  opportunities  and  threats  for  research  and

innovation. In addition, the digital landscape had affected the core purpose of research and innovation,

which  is  to  produce  new knowledge  and  ideas  as  well  as  drive  the  development  of  innovative

solutions to address social, economic and environmental challenges.

However, evident from the empirical results was that research and innovation in South African HEIs

were adapting to  the current  digital  landscape by embracing digitisation of  the research process.

Research was emphasising the 4IR and digital literacy, promoting an innovation culture, encouraging

interdisciplinary research, supporting commercialisation efforts, fostering international partnerships,

and focusing on the societal impact of research and innovation.

Also  evident  from  the  empirical  results  was  that  the  digital  landscape  presented  several  key

uncertainties for research and innovation in South African HEIs. These uncertainties were related to

research  funding,  inadequate  infrastructures  for  research  and  innovation,  a  lack  of  supervision

capacity and cybersecurity risks, which could compromise the integrity of research and innovation

outputs.

This study has made significant strides in re-imagining the digital landscape of South African HEIs by

providing a comprehensive set of scenarios for the core function of research and innovation. Through

rigorous  research  and  analysis,  valuable  recommendations  have  been  formulated  specifically  for

South African HEIs to embrace the digital landscape.
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As a result, the findings of this study hold considerable importance for the strategic planning efforts

of South African HEIs as they navigate the complexities of the digital landscape. By offering concrete

scenarios and tailored recommendations for the core function of research and innovation, this research

equips South African HEIs with the necessary insights to chart a course that aligns with the demands

of the digital age, fostering accessibility, inclusivity, innovation and long-term sustainability.

Moreover,  beyond the  realm of  higher  education,  the  implications  of  this  study  extend to  other

organisations  and  industries  seeking  to  enhance  their  strategic  management  practices  and

digitalisation  practices.  As  the  digital  revolution  continues  to  shape  the  world,  the  knowledge

generated from this study offers a timely and pertinent contribution to the broader discourse on digital

transformation and strategic planning.
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