
ISSN: 2395-1680 (ONLINE)                                                                                                       ICTACT JOURNAL ON MANAGEMENT STUDIES, NOVEMBER 2025, VOLUME: 11, ISSUE: 04 

DOI: 10.21917/ijms.2025.0344 

2231 

THE AVAILABILITY OF ICT SKILLS IN SOUTH AFRICAN BUSINESS 

ORGANISATIONS: A LITERATURE REVIEW 

Mika Mugogo 
Department of Business Management, College of Business and Economics, University of Johannesburg, South Africa  

Abstract 

Information and Communication Technologies (ICTs) have 

transformed various aspects of human life today, business included. In 

business organisations, ICT possess the potential of enhancing 

organisational processes and could contribute to their bottom-line 

performance. However, there is a critical shortage of ICT-related skills 

in South Africa, a challenge which motivated the present literature 

review. The objectives of the review were to establish the major ICT 

skills that are in demand within South African business organisations; 

to determine the causes of ICT skill shortages in South Africa, and to 

suggest possible solutions for ICT skills shortage in South African 

business organisations. A systematic review of the literature was done 

by searching the Web of Science (WoS) and SCORPUS databases. The 

PRISMA framework was relied on for question development whilst 

several inclusion and exclusion criteria were applied. A total of seven 

(7) articles were included in the review. The major findings were that 

there is a high demand for soft ICT-related skills in South Africa. Some 

of the major skills that are needed in the job market are graphic 

designing, automation, content creation, software development and 

social networking. The major causes of ICT skills shortage in South 

Africa are skills mismatches, potential costs of integrating ICTs, 

country effects and a skills-oriented economy. Also, there are various 

firm-level factors which can lead to ICT skills shortages, including the 

type of firm ownership, its level of innovation and informality.  The 

strategies which can be used to address ICT skills shortages include the 

use of PPPs, training and education and attending to the current ICT-

related policies. The research carries implications on ICT policy 

development because the findings directly map the root causes of ICT 

skills shortage. 
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1. INTRODUCTION 

ICT is a set of tools enabling, supporting, and reinforcing the 

sharing of information [81]. ICT is defined as a scientific, 

technological and engineering discipline and management 

technique used in handling information, its application and 

association with social, economic and cultural matters [81] [93]. 

It includes the internet, wireless networks, cell phones and other 

communication mediums. ICT is similarly defined as the means 

of creation, storage, management and dissemination of 

information by electronic means [47]. ICT comprises of: 

Capturing technologies (camrecorders); Storage technologies 

(CD-ROMs, DVDs, Pen drives, etc); [24] [29] Processing 

technologies (application software); Communication 

technologies (local area networks); and Display technologies 

(computer monitors, LCDs). 

Technology has become intertwined with the daily lives of 

modern people and the advent of ICT in particular has greatly 

changed the landscape of human and organization activities 

around the world [79]. It follows that the application of 

technological knowledge has become an important skill in most 

aspects of life, including in business organisations. In particular, 

the adoption of Information and Communication Technology 

(ICT) has various benefits to the business organisation. At the 

centre of ICT adoption and use lies critical human resources and 

the need for competent personnel who can transform ICT 

capabilities into meaningful results for the organisation [34] [38]. 

However, the shortage of skills is an emergent issue which 

continues to afflict most business organisations, including those 

in South Africa. The rationale of this paper, therefore, is to 

critically review literature on the availability of ICT skills in 

South African business organisations [50].  

1.1 BACKGROUND OF THE STUDY 

ICTs have become an integral part of modern business 

organisations. ICTs include electronic machines and software 

which assist people to meet their objectives in the capturing, 

storage, analysis and communication of information or data [18]. 

Common examples of ICTs in business organisations are 

photocopiers, computers, printers, scanners and routers [37]. ICTs 

applied in business also include networking equipment like 

routers, dongles, disk drives as well as software programs [102]. 

These technologies facilitate various functions which allow the 

organisation to effectively carry out tasks for the achievement of 

their goals [62].  

At the central of ICT use is the skill of the user. Skill relates 

to the comfort level that an employee has in terms of using a given 

computer program, application or hardware [78]. ICT skills are 

therefore more than mere computer literacy as they relate to the 

effectiveness to which someone understands and uses software or 

hardware [56]. It relates to the capacity of an employee to use 

ICTs in solving problems that can exists in the collection, storage, 

analysis and communication of information in digital 

environments. ICT skills, therefore, can be on the functional or 

high order levels and their mastery is a prerequisite for one’s 

digital literacy, competence and proficiency [2]. It follows that an 

employee with good ICT skills will be capable to quickly, easily 

and effectively navigating a range of ICT-related tools and 

systems that characterise the digital environment in modern-day 

workplaces [74] [80]. 

ICT skills are diverse and cover various aspects or categories. 

These include information processing, data literacy and 

management as well as the communication of information using 

digital methods [72] [94]. ICT skills also include the creation of 

content, data security and the deployment of hardware for critical 

thinking and decision-making [59]. Such skills can be used at 

various levels. At the basic level, ICT skills include operating 

devices, using emails, navigating webpages and word processing 

[25]. At the advanced level, ICT skills include performing  more 

sophisticated tasks like developing and applying artificial 
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intelligence (AI), cloud-based infrastructure, programming and 

software development [75]. 

Unfortunately, having employees highly skilled in ICTs is a 

challenge for business organisations the world over. In the 

European Union (EU), there are skills shortages in the labour 

market [31]. Within these countries, it is believed that over 57% 

of the firms have difficulties in obtaining and maintaining skilled 

CIT professionals [55]. The shortage of skilled ICT professionals 

is also a common problem in other countries around the world. 

For instance, 75% of the job openings in the United Kingdom 

(UK) require people with ICT skills, who are in short supply [31]. 

In sub-Saharan Africa, about 65% of job openings require 

professionals with a basic level of ICT proficiency, yet they are 

also scarce [45].  

At the same time, the supply of ICT skills has not been able to 

keep up with the demand trends. In Europe, for example, only 

58% of the citizens aged above 16 possess basic ICT skills. 

Similar trends have been observed in many countries, including 

China, Brazil, Mexico, Indonesia and South Africa [121]. 

Compounding the situation is the lack of ICT graduates or those 

from IT-related fields or in apprenticeships [92] [16]. Even 

though most young people interact with ICTs at home or in social 

settings, very few of them ae actively enrolled in school, college 

or university programs or apprenticeships [40].  

As a result of the shortage of ICT professionals, firms continue 

to encounter the problem of skill gaps within their workforce. It 

is reported, for instance, that over 64% of large firms and 56% of 

small and medium enterprises (SMEs) report challenges in 

obtaining the proper candidates for their ICT-related job 

vacancies [46].  

Even though Africa is currently the world’s least developed 

continent, it is largely expected to lead the labour market in the 

near future. It is believed that a third of the young workforce and 

a fifth of the total global workforce will be African by year 2030 

[71]. It is also believed that Africa currently contributes between 

10 and 12 million workers to the global workforce annually [72]. 

As there are rapid developments and growth in the availability and 

use of the Internet, mobile phone subscriptions and mobile 

banking, ICTs will be a key determinant of labour market 

performance and economic performance both within Africa and 

globally in the near future [17] [82-84].   

In South Africa, there has been an increase in the rate of 

digitalisation and associated with this increase has been a demand 

for ICT skills in the market [59]. Hard or soft ICT skills are 

needed in various sectors of the country, including the 

government, private businesses and in voluntary organisations 

[3]. South Africa’s ICT sector grew to R248 billion in 2021 and 

compared to 2018 figures, this was an annual growth rate of 7.7% 

(). Whilst consumer electronics grew to 7.7%, electronics attained 

1.6% growth whilst telecommunications increased in revenue to 

6.4% [ICASA]. 

The South African government considers ICTs to be central in 

the development of the country. There are various policies which 

aim to ensure that ICT services are available, accessible and 

affordable in South Africa. For example, South Africa’s ICT 

sector is guided by various legislation, including the Broadband 

Policy, the Electronic Transactions Act of 2005 and the Electronic 

Communications Act of 2005 [8]. The majority of these 

legislative guidelines are made and regulated by the Department 

of Communications and the Independent Communications 

Authority of South Africa (ICASA) [4]. 

1.1 STATEMENT OF THE PROBLEM 

Even though it is generally agreed that the successful 

integration of ICTs requires professionals to make use of best 

practices, it is also known that basic skills are not sufficient [1]. 

Critical ICT skills gaps currently exist in most business 

organisations in South Africa, with most employees possessing 

only basic ones like knowledge of how to operate computer 

software and hardware [100] [64]. Studies suggest that South 

African employees lack in such advanced ICT skills as 

automation, digital video marketing, data analysis, content 

marketing and user experience modelling [77] [4] [22] [67].  

As a result of having only basic ICT skills, professionals end 

up only using ICTs to present information and not to effectively 

use it in generating thoughts or to impart critical thinking for the 

benefit of their organisations [77]. To make up for the skill gaps, 

South African organisations are having to hire skilled ICT 

professionals from other countries, which comes with greater 

costs and at a disadvantage to local employees [59]. 

1.2 OBJECTIVES 

The following were the objectives of this paper; 

• To establish the major ICT skills that are on demand within 

South African business organisations.  

• To determine the causes of ICT skill shortages in South 

Africa.  

• To suggest possible solutions to ICT skills shortage in South 

African business organisations. 

1.3 RESEARCH QUESTIONS 

The paper was guided by the following research questions: 

• What are the major ICT skills that are on demand within 

South African business organisations? 

• What are the possible causes of ICT skill shortages in South 

Africa? 

• Which solutions can be used to effectively manage ICT 

skills shortage in South African business organisations? 

1.4 SIGNIFICANCE 

This paper was of academic importance in many aspects. 

Academic focus on how ICTs influence the labour market and 

development has mostly been from the developing country 

context. Despite how ICTs and the skills associated with them 

have become important in economic transformation, there still is 

limited research on the nature, extent and possible impact of these 

skills on business organisations [17]. Most of the empirical 

studies that have been done on the issue of ICT skills have tended 

to focus on developed nations, particularly by emphasising the 

issues of disruptions within the market [103-104] [108-109]. 

There is still a limit in the number of studies which focus on ICT 

skills from the context of developing countries. Given the diverse 

and different market characteristics of developing countries, as 

well as demographic distinctiveness within the labour force, it is 

difficult to generalise from current studies on ICT skills 
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availability in African countries like South Africa [66]. 

Developing countries also have higher rates of informal or self-

employment and this represents a uniqueness in the organisation 

of their labour markets and how they can be affected by the 

adoption of ICTs [75].  

The present paper, therefore, serves to fill current the 

knowledge gap on the state of ICT adoption in developing nations 

like South Africa. This is achieved by reviewing the literature on 

the issue of ICT-related skills gaps in South African business 

organisations or firms. The paper makes unique contributions on 

the major ICT skills that are in demand within South African 

business organisations. Another major contribution of the paper is 

in identifying the context-specific causes of ICT skill shortages in 

South Africa, as well as possible solutions to the problem of ICT 

skills shortages in South African firms. 

2. LITERATURE REVIEW 

2.1 MAJOR ICT SKILLS THAT ARE IN DEMAND 

IN BUSINESS ORGANISATIONS  

The literature shows that there are some skills that are in 

greater demand over others in the ICT sector. In most developed 

countries including in Germany, Sweden, Australia, France and 

the UK, software and applications development skills are in 

greater demand over other ICT-related skills [117] [2] [118]. It 

has also been suggested that developed countries have a strong 

demand for employees with cybersecurity skills  especially in the 

face of disruptive events [55] [32]. The demand for these ICT 

skills has been tied to economic benefits which vastly differ from 

one country to another [115] [92]. Clearly, the literature is skewed 

towards an understanding of skills in demand within developed 

countries over those that are developing, including South Africa.  

The literature also shows that the skills demand in a country 

relates to the demand needs of the economy [57]. Literature shows 

that the demand for ICT skills is region specific and depends on 

the localised contexts. For instance, in the UK, it is believed that 

the major skills that are in demand are big data analytical skills 

[112] [5]. The success factors for AI adoption in China are 

different from those which influence its adoption in others 

countries of the world, South Africa included [23]. Country 

effects are also known to influence the type of skills that exist 

within the labour market [57].  

The existence of country effects in the literature relating to the 

availability of ICT skills makes it important to examine current 

knowledge from the South African context. Given that there are 

country effects and context-specific differences in the demand 

and supply of ICT skills, literature from other regions may be 

difficult to apply to the South African setting. This was one of the 

motivations for this paper.  

2.2 CAUSES OF ICT SKILL SHORTAGES IN 

BUSINESS ORGANISATIONS 

In the literature, there are various reasons why firms continue 

to face shortages in competent ICT employees for their 

workforce. Some studies show that the gaps between an 

employee’s qualification and their actual job competencies are 

among the major causes for ICT skill shortages [58]. For instance, 

a study on workforce competency in Thailand showed that most 

graduates cannot meet job demands as they lack advanced 

knowledge of ICTS apart from having basic knowledge and 

familiarity with technology systems [101].  

Literature shows general consensus on how most 

organisational employees lack in such advanced ICT 

competencies as online collaboration and data analysis (van Laar, 

van Deursen, van Dijk and De Haan, 2020).  

Other studies suggest that ICT skill shortages are a direct 

result of digitalisation and globalisation. Both rapid digitalisation 

and globalisation are responsible for the rise in the need for ICT 

specialists and professions in the first place [105] [13] [26]. The 

literature also identifies various organisation-level factors which 

contribute to ICT skill shortages in firms [33]. Studying the case 

of India, Paul [90] mentions that skills shortages are a result of, 

among other factors, poor recruitment and selection processes at 

the organisational level. Firms which fail to properly attract, 

screen, select and develop ICT professionals are bound to face 

shortages since some of the people employed will not have the 

proper skills needed in their job roles [96] [21].  

From this review, it is clear that understanding the root causes 

of ICT skills shortages is not straightforward, particularly given 

how country-specific and socioeconomic contexts widely vary. 

This review deals with this challenge by focusing on the specific 

context of what causes ICT skills shortages in South Africa.  

2.3 POSSIBLE SOLUTIONS TO ICT SKILLS 

SHORTAGES IN BUSINESS ORGANISATIONS 

As expected, the literature also contains some suggestions to 

deal with the shortages of ICT skills in firms. Some studies 

suggest that vocational education and training (VET) is a more 

effective alternative to formal education in addressing ICT skills 

gaps [92] [39]. Other scholars suggest the need for progressive 

curriculum development and transformation to enhance lifelong 

learning in ICT fields [51]. This is so because the ICT field is a 

rapidly evolving field which means that current education or 

training methods may provide ineffective in the near future. It has 

been stated that higher education should keep up with changes and 

advances in the ICTs field [30]. To this end, educational 

transformation is also a strategy which is widely suggested in the 

academic literature [120].  

In the argument for the redesign of curricula, there is a lack of 

consensus on when and how such curricula can be redesigned. A 

significant number of studies suggest that curricula reforms 

should be attended to at the vocational or university levels, 

including by infusing blended learning strategies [42] [111] [10] 

[27]. On the other hand, there is also a significant number of 

studies which argue on the need for the redesign of ICT curricula 

from as early as early childhood learning stages [12] [106] [35] 

[119] [54].  

There is also a lack of agreement on the most effective 

teaching strategies, learning materials and curriculum content 

[78] [73] [116]. For example, Ibrahim [42] suggested changing 

from a subject-based to a skill-based curriculum in Abu Dhabi 

schools, yet the methods of doing so remained vague. This lack 

of agreement and evidence on the best stage of curricula redesign 

or transformation complicates the practice and necessitates further 

studies on the subject. This was among the key motivations for 

the present paper.   
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3. METHODOLOGY 

3.1 QUESTION DEVELOPMENT 

This paper made use of a systematic review of literature with 

the aim of establishing the availability of ICT skills in South 

African business organisations. The study used the Preferred 

Reporting Items for Systematic Reviews and Meta-analyses 

(PRISMA) framework to identify the inclusion and exclusion 

criteria. This framework was used since it helps researchers to 

understand the reasons for a study being carried out, the activities 

of the study and its findings [86]. The flow diagram of the 

PRISMA used in the paper is presented in Fig.1.   

 

Fig.1. PRISMA diagram 

3.2 INCLUSION AND EXCLUSION CRITERIA 

Inclusion and exclusion criteria for the review were derived 

from the research questions and objectives. These criteria were 

used to establish the key features and characteristics that could be 

relied on in answering the research questions effectively [89]. For 

inclusion, the paper used studies which had the following 

characteristics; 

• Those focusing explicitly on the private sector, including 

both large organisations and SMEs. Excluded were studies 

focusing on other sectors, such as the public sector or private 

voluntary organisations.  

• Studies focusing on ICTs and not those relating to non-ICT 

related concepts. 

• Studies focusing on ICT use in South Africa only. The 

review excluded studies done in other countries. 

• Papers with full articles. Abstracts, pre-releases and 

preprints were excluded.  

• Journal articles published in the English language between 

January 2019 and July 2023. Articles in other languages, 

non-journal papers, books or magazines were excluded from 

the review.  

3.3 SEARCH STRATEGY 

The review also followed a well-planned search strategy. 

Focus of the search was on the inclusion of several databases on 

emergent, original and published ICTs research.  In particular, the 

review included the Web of Science (WOS) 

(www.webofknowledge.com) and SCOPUS (www.scopus.com) 

databases to obtain possible articles for inclusion. The rationale 

for using these two databases arose from their high global 

recognition and quality since they possess comprehensive, peer-

reviewed and original research articles [91]. The ICT articles from 

these databases are rich and often up to date, which was of 

importance in this review especially given the rapid developments 

that occur in the technological field in time [19]. Combining the 

two databases was done to enhance the bibliometric quality of the 

review, as suggested by Kumpulainen and Seppanen [53].  

Having selected the databases, the search strategy also 

included the use of key words. These keywords were derived from 

the search questions of the review. Among the keywords used in 

the search for literature were “ICT skills”, “business 

organisations” and “South Africa”. Boolean operators were 

included in the search in order to obtain the best output. The 

Boolean strings were important to structurally join the keywords 

of the search. The main search terms was South Africa and this 

was integrated with other terms in order to obtain the relevant 

literature for inclusion into the review. Table 1 shows that all the 

search strings comprised of distinct parts and this was done to 

obtain a wide range of results on the most possible articles for 

integration into the review. 

Table.1. Search strings used.  

Database Search descriptors 

WOS 

TS (“South Africa”) AND TS (“ICT Skills” OR 

“Technological Skills”) AND TS (“Business 

organisations” OR “Firms”) AND TS (“Shortages” 

OR “Challenges”). 

SCOPUS 

TITLE-ABS-KEY (“South Africa”) AND TITLE-

ABS-KEY (“ICT skills” OR “Technological skills”) 

AND TITLE-ABS-KEY (“Business organisations” 

OR “Firms” OR “Companies”). 

3.4 SELECTION OF STUDIES 

Initially, the literature identification process obtained 2 103 

articles from the SCOPUS and WOS databases, 887 of which 

were from SCOPUS and from 1 216 WOS. Examination of the 

titles and abstracts was done to eliminate articles which did not 

meet the inclusion criteria of the review. From this process, a total 

Literature search using 

Web of Science (WOS) 

and SCOPUS databases 

N = 2 103 

Screening and removal of 

duplicates 

N = 1 486 

Screening of eligible full-

text articles 

N = 57 

Inclusion of studies in the 

review 

N = 6 

Records excluded 

N = 617 

Records excluded 

N = 560 

Records excluded 

N = 51 
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of 1 486 articles were removed. The PRISMA approach was also 

relied on to provide a fixed structure through which to review 

articles. Application of eligibility criteria led to 57 articles. After 

further application of the inclusion and exclusion criteria, a total 

of six (6) articles were included in this review. These were articles 

that matched the search question and topic by theme and which 

contained the relevant issues as sought in the search. A summary 

of the articles obtained and used in the review is presented in 

Table.2. 

Table.2. Summary of studies included in the review 

Author(s) and 

Publication 

Year 

Type of 

study 
Aims Methodology Key findings or themes Recommendations 

Avenyo, Bell 

and Nyamwena 

(2022). 

Survey 

Determinants of the 

adoption of digital 

technology in South 

African firms. 

Quantitative 

Heterogeneous factors affect the 

adoption of digital technology in 

the firms. 

Need for capital and digital 

infrastructure. 

Gqoboka, 

Anakpo and 

Mish (2022). 

Desk 

research. 

ICT challenges and 

coping strategies of 

SMEs in light of 

COVID-19. 

Qualitative. 

Coping strategies include 

changing marketing methods, 

laying off workers and changing 

to highly consumable products. 

Need for enhanced 

complementary role of 

stakeholders, including 

government and private players.  

Civilcharran and 

Maharaj (2023). 
Survey 

Assessing the digital 

skills requirements of 

South African 

businesses. 

Quantitative 

Digital skills should encompass 

software development, security 

and use of information systems.  

More time should be spent 

training employees on digital 

skills. 

Alao and Brink 

(2021).  
Survey 

Factors which affect 

youth employability. 
Quantitative. 

ICT skills impact on youths’ 

employability. 

Need for practical pedagogy in 

order to prepare young people 

for the job market. 

Osman, 

Malanga and 

Chigona (2019). 

Survey. 

To ascertain SMEs’ 

experiences with using 

ICTs. 

Qualitative. 

SMES face government support 

challenges and lack of 

information support services. 

Need for government support 

and up-to-date support 

information. 

4. RESULTS AND DISCUSSION 

From the review of the literature, several findings and themes 

emerged. Table 3 contains a summary of the frequency of 

thematic codes across the seven articles in the review.  

Table.3. Comparison of number of coding references across 

articles 

Paper 
Number of coding 

references 

Number of codes 

coding 

Article 

1 
37 3 

Article 

2 
27 2 

Article 

3 
3 1 

Article 

4 
3 1 

Article 

5 
15 2 

Article 

6 
7 2 

 

Table 3 shows that the majority of the thematic codes in the 

review were from Articles 1 and 2. Also, Articles 5 significantly 

contributed to the themes in the review.  

A  review of the themes emerging from the review was done 

in line with the objectives of this paper. The themes from the 

articles were classified under the objectives of the present paper. 

Fig.2 presents a hierarchy chart of the major themes that emerged 

in the review.  

 

Fig.2. Hierarchy chart showing major themes from the review 

4.1 MAJOR ICT SKILLS IN DEMAND WITHIN 

SOUTH AFRICAN BUSINESS 

ORGANISATIONS 

The major ICT skills that are in demand within South African 

firms, as obtained from the review, are shown in Fig.3.  
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Fig.3. Major ICTs skills that are in demand in South African 

firms 

Findings show that some ICT skills are in greater demand over 

others within the South African job market. The major skills in 

demand in South African business organisations include basic 

website and mobile telephone use. Literature also shows that there 

is a huge demand for advanced ICT-related skills in South Africa. 

This was found to include most soft ICT skills like software 

development, social networking skills and competency in 

managing IoT systems. To some extent, these findings reiterated 

the suggestions that there is a high demand for both soft and hard 

ICT skills [118] [61] [20]. However, a balance between soft and 

hard skills is commonly required in the labour market as 

employers demand specific competencies which associated with 

them [107]. Balancing between these skill types is what 

determines employability, even though there is a tendency for 

graduates to possess more of hard skills at the expense of soft 

skills [41].   

Findings were also that there is a high demand for skills in 

graphic design, cloud computing and big data analytics (BDA). 

These findings are similar to the same observations highlighted 

by the ITPSA ICT Skills Survey and Research Report [44] which 

observed ICT skills gap in Artificial intelligence / machine 

learning, Big data / data science, Data storage and Information 

security/cybersecurity. To some extent, there is a demand for soft 

skills like automation, the management of AI systems and social 

networking. Content creation is also another skill which was 

suggested as being in demand among South African business 

organisations. These skills are among the currently leading ICT 

skills in most industries and countries, South Africa included [6] 

[15]. With the development of new technological systems, 

algorithms and models, the methods of using ICTs have 

drastically changed to warrant the need for such soft skills as 

cloud computing and BDA since they appeal more to business 

organisations over basic skills like knowing how to use a 

computer [95]. For the modern business organisation, therefore, 

an employee competent in these soft skills is more valuable than 

one who is not. This is the genesis of the huge demand for soft 

ICT-related skills in the South African workforce. 

4.2 CAUSES OF ICT SKILL SHORTAGES IN 

SOUTH AFRICA 

As expected, the review of literature reveals varied reasons for 

the problem of ICT skill shortages in South Africa. Literature 

shows that the costs potentially involved with learning and using 

ICT skills are among the major causes for skills shortages in South 

Africa. There is a limited access to ICTs among would-be 

employees. High costs of learning and applying ICTs are among 

the bottlenecks to their adoption in South Africa [11] [24]. Even 

though some studies argue that there is a high integration of ICTs 

within South Africa’s academic curricula, it is the effectiveness 

of such programs that remains in question [110] [9]. The theory 

does not match the practice.  

Another major contributor to skills shortages are labour 

deficiencies, particularly with relations to skilled workers who are 

capable of imparting hand-on skills and knowledge to their peers. 

This situation is one of the major reasons for the unfilled need for 

ICT skills in most South African firms [3] [52]. The labour 

deficiencies also affect the retention of critical ICT skills in the 

firms [4].  

 

Fig.4. Causes of ICT skills shortages in South African business 

organisations 

Apart from the above, a skill-oriented economy is also among 

the contributors to the shortage of skills and the rise in demand 

for them in South Africa. The rise of ICT has an upskilling effect 

and lead to a decrease in the demand for low-skilled workers [92]. 

On the other hand, it results in a much greater need for highly-

skilled ICT workers [7]. In fact, ICT itself is usually characterised 

by skill-biased technologies [14]. For example, a software 

developer based in the C++ programming language may not fit a 

job role for a developer trained in Java script. There is, therefore, 

a need for more of vocationally educated ICT workers in South 

African firms.  

The literature also shows that another key contributor to skill 

shortages in the country are skill mismatches. This is a common 

problem in countries like South Africa because the educational 

traits and qualifications of the employee may not fit their job roles 
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[39]. Skill mismatches are common especially as a result of 

differences in curricula’s taught elements and job requirements 

[88] [68]. From this, it is clear that skill mismatches not only lead 

to unemployment but also to a shortage of ICT skills in South 

Africa’s labour market.  

The Fig.4 presents a summary of the major causes of ICT skill 

shortages in South African business organisations.  

Apart from the causes discussed above, firm-level factors 

were also revealed as being among the major contributors to the 

shortage of ICT skills in South Africa. Among the major firm-

level factors were those associated to the type of the business 

organisation. A major contributor is the SME nature of the firm, 

which comes associated with poor ownership structures and low 

capital levels. Start-ups are usually characterised by the lack of 

skills, poor ICT strategies low networking [2] [97]. There can also 

be problems associated with high informality in the SMEs, which 

can contribute to the lack of innovativeness and serve as barriers 

to ICT adoption. The result is low demand for ICTs within such 

firms, which can manifest as low ICT skills demand or the high 

need for soft, specialised skills in South Africa’s labour market 

[28]. 

Country effects are a major contributor to the shortage of skills 

in South Africa. In particular is the level of economic 

development and sociodemographic issues.  Linkages have been 

identified between ICT adoption and economic growth, including 

in developing countries like South Africa [32] [115]. ICTs 

polarise the demand for skills by improving macroeconomic 

growth [96]. Socially, there are relationships between ICT 

adoption and the living standards of people [87] [92] [96]. Such 

characteristics, which are unique to a particular country, tend to 

influence how ICTs are demand for in the labour market.  

 

Fig.5. Firm-level factors causing shortages of ICT skills in South 

African firms 

Literature also shows that South African firms can also have 

the challenges of poor work environments and poor business 

models which can impact on the integration of ICT skills. The 

structure of the firm is related to the extent to which it applies 

technology in its operations, with, most large firms being more 

capable of integrating ICTs as compared to smaller firms [122]. 

Apart from this, knowledge gaps and low innovation are also 

some of the issues which can be faced at the firm level [96].  

Literature also shows that most South African firms have a 

high heterogeneity in adopting ICTs, which significantly 

influences the demand for ICT skills [43] [49] [69]. Given the 

high diversity of firms and their industrial contexts, there are 

associated with the relevant ICTs used in business processes [76] 

[18]. It follows that firm diversity or heterogeneity in adopting 

ICTs can serve as a factor that leads to the shortage of ICT skills 

in South Africa.  

Among the factors which cause shortages in ICT skills in South 

Africa, firm-level factors seemed to be a dominant theme within 

this review. The Fig.5 shows some of the major firm-level 

factors leading to the shortage of ICT skills in South Africa. 

4.3 POSSIBLE SOLUTIONS TO ICT SKILLS 

SHORTAGES IN SOUTH AFRICAN BUSINESS 

ORGANISATIONS 

There are also various strategies which are suggested to help 

resolve the problems of ICT skills shortages in South Africa. 

Themes that emerged from the review in this regard included the 

potential of using training and education, STEM education and 

work-related learning. The basis of these recommendations was 

the need to improve on the education of would-be employees 

within schools, vocational learning centres and universities. The 

rationale for this emerged from the realisation that current ICT 

learning curricula are challenged especially when it relates to 

applying learnt material in real-world business settings [22]. 

Ameliorating this challenge therefore calls for the need to equip 

learners with practical, hand-on and relevant ICT knowledge [65] 

[48]. In the present paper, there is a need for training programs to 

emphasise the soft skills aspect of ICTs. This is because the 

possession hard skills at the expense of soft ones is among the root 

causes of ICT skills shortages in South Africa.  

Other strategies that were revealed in the review include 

attending to the policy framework and the use of private-public 

partnerships (PPPs). Policy attention should emphasises ways of 

improving ICT competency among would-be employees, 

particularly through academic curricula. The literature suggests 

that policies aimed at curricula reform should be put in place [118] 

[85] [3]. Integrating ICTs in schools, especially in early learning 

stages, is largely recommended [60]. Policies that enhance job 

readiness, work-related learning, ICT competency and fine skills 

should be brought forward [70]. However, policy consistency, 

effectiveness of implementation and regular reviews are also 

recommended as the methods of ensuring their utility [36]. It 

follows that South Africa need to urgently address its current ICT 

policy framework if skills shortages within the job market are to 

be managed. 

Apart from policies, PPPs are also another strategy that could 

help manage the ICT skill shortages in South Africa. PPPs can 

enhance investments in the ICT sector in South Africa and there 

have been calls for the use of this strategy in the country’s major 

capital projects, ICT included [98]. Given growing fiscal 

constraints in the country, the viability of ICT policies can be 

enhanced through PPPs [99]. Even though PPPs are known to 

have been adopted in such sectors as South Africa’s healthcare, 

public transport and water infrastructure, it is a relatively new 

domain to use them in the ICTs sector [63] [99]. This calls for 

more empirical evidence to guide the relatively novel terrain of 

using PPPs in the area of ICT skills advancement. 

The Fig.6 shows a summary of the major solutions that can be 

adopted to deal with the shortages of ICT skills in South Africa, 

as obtained from the review.   
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Fig.6. Strategies that can be used to address ICT skills shortages 

in South Africa 

5. CONCLUSION 

The aim of this paper was to review the literature on the 

availability of ICT skills by explicitly focusing on studies done in 

South Africa. The review reiterated the general position in the 

literature that indeed there is a shortage of ICT skills within the 

South African workforce. In particular, it was established that 

whilst basic ICT skills like computer usage are available, there is 

a critical shortage of the more important soft ICT skills among 

employees in most of South Africa’s firms.  

There is a high demand for soft ICT-related skills in South 

Africa. Some of the major skills that are needed in the job market 

are graphic designing, automation, content creation, software 

development and social networking. However, there is a low 

demand for hard and basic skills like the mere ability to use a 

computer. Among the major causes of skills shortages in South 

Africa are skills mismatches, potential costs of integrating ICTs, 

country effects and a skills-oriented economy. The review also 

shows that there are various firm-level factors which can lead to 

ICT skills shortages, including the type of firm ownership, its 

level of innovation and informality.  Despite the current ICT skills 

shortages in the country, various strategies can be used to address 

the problem. These include the use of PPPs, training and 

education and attending to the current ICT-related policies.  

The research findings carry broad implications on ICT policy 

development in South Africa. The ICT skills availability that were 

mapped out in the study give a clear picture on the state of ICT 

skills prevalence to policy makers. The causes of ICT skills 

shortage that were identified by this research also directly inform 

strategies that can be developed to upgrade ICT skills that are on 

demand so that they serve the industry and national needs.   

In general, this review shows that even though the challenge 

of ICT skills shortages in South Africa is real, it can be addressed 

by using several strategies. In fact, the current skills shortages 

challenge is associated with some opportunities since its 

management can come with various economic benefits like 

reducing unemployment and enhancing economic performance 

through more vibrant business organisations and firms. 
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