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Executive summary

South Africa does not face a digital skills shortage that the market will solve on its own. It faces a structural
misalignment between the skills the labour market needs and the skills the education and training system
produces, combined with a foundational gap that limits how many young people can enter the digital
pipeline. Of the 350 occupations the Department of Higher Education and Training (DHET) classifies as
critical, 32 are in Information and Communication Technology (ICT) across levels 5 to 8 of the National
Qualifications Framework (NQF), and employers report that around 7% of ICT and engineering posts
remain unfilled. Too few graduates emerge in the technical fields where shortages are sharpest, basic
digital competence is uneven across the population, and no single institution is accountable for steering
the system end-to-end. The reform challenge is not to write new strategies but rather to convert existing
policy intent into delivery.

1. Purpose and scope

This report maps South Africa's digital skills ecosystem from school level through higher education and
Technical and Vocational Education and Training (TVET) and assesses how well skills supply aligns with
employer demand. It was developed jointly by DHET and the World Bank, with support from Mastercard,
to inform evidence-based policy decisions across government, education institutions, and industry.
Evidence draws on four sources: policy and literature review; analysis of South African Qualifications
Authority (SAQA) qualifications and graduate data (1994—2023); analysis of online job vacancy postings
(October 2020 - June 2024); and stakeholder consultations (October 2024 — August 2025), conducted in
line with the Protection of Personal Information Act (POPIA).

Limitations. The report focuses mostly on intermediate and advanced digital skills and basic digital
literacy is treated at a higher level. Vacancy analytics capture formal-sector hiring well but understate
small, medium, and micro enterprise (SMME) and informal demand. SAQA data gives a strong view of
university output but not of TVET colleges, Sector Education and Training Authorities (SETAs), or private
providers, so relative supply across these channels cannot be quantified with confidence. The 2024
mainstreaming of National Student Financial Aid Scheme (NSFAS) funding for approved Occupational
Qualifications shifts the binding TVET constraint from funding rules toward accreditation throughput and
lecturer capacity. None of these limitations change the overall diagnostic. The report presents the full
detail in the Limitations annexure.

2. What the evidence shows

2.1 Foundational digital skills are the upstream bottleneck

Mobile internet use is widespread (76.1% of urban and 66.3% of rural households) but this hides serious
gaps in quality, reliability, and affordability. Fixed home internet reaches only 1.6% of rural households
against 21.4% in metropolitan areas, rural download speeds average 14.4% slower than in cities, and
during the 2023 power crisis telecommunications operators spent more than R1.1 billion on diesel to keep
networks running. Rural connectivity is a public-investment question, not a market one. Under-resourced
schools face a combined shortage of devices, connectivity, and digitally confident teachers, and learners
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who arrive at post-school education without basic digital exposure progress more slowly. The
consequences are measurable: during the Coronavirus Disease 2019 (COVID-19) Social Relief of Distress
(SRD) grant, 58% of men but only 50% of women successfully completed online applications. This eight-
percentage point gap reflects the direct effect of digital exclusion (limited connectivity, devices, and digital
skills) on access to essential support.

2.2 Demand is broader and more layered than the public debate suggests

Online vacancy data show that 44.8% of postings reference transversal digital skills (communication tools,
problem-solving, digital workplace practices), 30.9% require basic ICT skills, and 26.4% require advanced
ICT competencies. Foundational and transversal capabilities are in widespread demand, while advanced
roles are acutely undersupplied: software developers (380 hard-to-fill vacancies), network engineers (285),
and ICT security specialists (130). Employers attribute the gap to three distinct causes: 26% to shortfalls in
basic-level training, 24% to graduate pipeline throughput, and 21% to the pace of technological change.
Each requires a different policy response.

2.3 Supply is misaligned in field mix, not just volume

SAQA data (1994-2023) show advanced ICT graduate output concentrated in Information Technology (IT)
Management, Business Systems, and Digital Design / User Experience. The clusters most closely associated
with hard-to-fill vacancies, especially data and analytics, cybersecurity, cloud and infrastructure, and
software engineering which produce very low graduate volumes. New programme accreditations between
2018 and 2021 expanded the same already-dominant areas rather than rebalancing field mix, and a small
number of institutions carry a disproportionate share of national output, turning their internal capacity
constraints into national constraints.

2.4 What is working must be protected and scaled

Workplace-Based Learning (WBL) programmes funded by the Media, Information and Communication
Technologies SETA (MICT SETA) show that the system can convert training into employment when well
designed. Post-programme unemployment fell from 72% to 49% between 2023 and 2024, average
monthly salaries rose from R7,207 to R11,737, and more than a quarter of completers found work within
one month. The MICT SETA Fourth Industrial Revolution (4IR) Division reaches secondary towns, covers
artificial intelligence (Al), 5G, the Internet of Things (loT), data science, and cloud, and has generated 130
jobs, 47 registered companies, and 18 digital cooperatives. Both mechanisms are undermined by an
addressable failure: dropout is driven mainly by delayed and insufficient stipends, not academic failure
(bursary dropout reaches 17%, and learners support an average of 1.4 dependents).

3. Why the system is not self-correcting

South Africa has a dense stakeholder network including the Department of Communications and Digital
Technologies (DCDT), DHET, the Department of Basic Education (DBE), the Department of Science and
Innovation (DSI), the SETAs, the Council on Higher Education (CHE), SAQA, and the Quality Council for
Trades and Occupations (QCTO), but no single entity is accountable for steering the national pipeline
from demand evidence to supply decisions. Coordination platforms exist but have not functioned as
operational feedback loops that reshape programme portfolios, funded intakes, or curriculum refresh
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cycles. Five years after the National Digital and Future Skills Strategy (NDFSS), public reporting on what has
been achieved, what is off track, and which interventions have produced measurable results remains
limited.

The qualifications and funding architecture compound the problem. Formal CHE and SAQA approval of
new programmes takes years while industry demand shifts in months. NSFAS eligibility and public subsidy
remain tied to contact hours and physical attendance, which penalizes blended and online delivery. TVET
colleges face related but evolving constraints. The January 2024 mainstreaming of NSFAS funding for
approved Occupational Qualifications has begun to address the legacy funding lock-in around National
Accredited Technical Education Diploma (NATED) and National Certificate Vocational (NC(V)) programmes.
The binding constraint is shifting toward three areas, namely approved-programme list coverage, Quality
Council for Trades and Occupations (QCTO) accreditation throughput, and lecturer capacity. Innovation
migrates to private channels which are faster and more relevant, but weakly recognized, untracked, and
difficult to coordinate strategically.

4. Eleven priority reform areas

The Implementation Roadmap in Chapter VIII of the report organizes all recommendations into eleven
reform domains, sequenced across four horizons: immediate (0-12 months), short-term (1-2 years),
medium-term (2-5 years), and ongoing. The eleven domains form an integrated package; pursuing them
selectively will not deliver system-level change.

1. Governance and system steering. Give the Presidential Task Team a formal mandate to set pipeline
targets, rationalise overlapping initiatives, and resolve cross-agency obstacles across DCDT, DHET,
SAQA, CHE, and QCTO, moving from coordination to enforceable delivery.

2. Demand intelligence and labour market signals. Institutionalise an annual cycle in which vacancy
analytics, employer surveys, and the occupations-in-demand list govern programme portfolio
decisions, with published outputs against demand benchmarks.

3. Foundational digital skills. Define minimum digital competency standards across school and TVET
programmes; fund scalable delivery for out-of-school youth and working adults; and link rollout to
connectivity and infrastructure readiness.

4. Pipeline scaling and field alignment in advanced digital skills. Set explicit annual completion targets
in under-supplied clusters (software development, data and analytics, cybersecurity, and cloud) and
redirect public funding and SETA levies toward these fields. Require concentrated providers to extend
reach beyond metropolitan areas.

5. Curriculum agility, accreditation, and delivery mode. Create an expedited sandbox approval pathway
for fast-changing digital fields; mandate refresh windows for priority curricula; and extend NSFAS
eligibility to recognised blended and online delivery.

6. TVET modernisation. Expand the list of NSFAS-approved digital Occupational Qualifications and
accelerate QCTO accreditation throughput. Launch a dedicated digital modernisation fund for
laboratories, infrastructure, and lecturer capacity.
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7. Non-formal provision and micro-credentials. Introduce a nationally recognised short-course
credential with defined learning outcomes and articulation pathways into formal qualifications, so fast
private provision is recognised rather than invisible.

8. Work-Integrated Learning and employability. Establish binding Work-Integrated Learning (WIL)
targets by field; set stipend payment standards with a contingency mechanism for delays; and convert
employer involvement from advisory input to co-ownership of competency standards and placements.

9. Monitoring and accountability. Publish an Annual Digital Skills Report Card tracking completions by
field, programme approval and refresh times, WIL placement rates, and inclusion outcomes, used to
trigger corrective action. Make outcomes, not enrolments, the currency of public investment.

10.  Artificial intelligence and emerging technologies. Publish an Al in Education integration
framework covering Al literacy as a cross-cutting outcome, responsible generative Al guidance, and
integration standards for higher education and TVET. Embed Al literacy in non-ICT pathways such as
healthcare, agriculture, finance, and public administration.

11. Digital inclusion and equity. Adopt a pipeline-equity approach tracking access, capability, and
outcomes together, with annual reporting disaggregated by geography, gender, and disadvantage. Set
explicit targets for women's enrolment and completion in advanced ICT. Treat rural connectivity and
reliable electricity as enabling infrastructure for skills delivery.

South Africa's digital skills ecosystem already contains high-performing mechanisms like workplace-based
learning and the MICT SETA 4IR Division, that demonstrate what is possible when supply connects to
demand. These are not sufficient on their own to correct structural under-supply in advanced clusters, a
foundational deficit that narrows the pipeline from below, or a governance architecture that cannot yet
convert demand evidence into supply decisions. The reform agenda set out in this report does not require
new strategies. It requires a delivery architecture: steering authority, demand-intelligence feedback,
funded progression pathways from foundational to advanced skills, and an accountability system in
which outcomes, not enrolments, are the currency of public investment.
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Definitions

4IR (Fourth Industrial Revolution)

The Fourth Industrial Revolution refers to the current era of technological advancement characterized by
the fusion of digital, biological, and physical systems, including innovations like artificial intelligence,
robotics, and the Internet of Things.!

Al (Artificial Intelligence)
Artificial Intelligence is the simulation of human intelligence processes by machines, especially computer
systems, which include learning, reasoning, and self-correction.?

BDA (Big Data Analytics)

Big Data Analytics is the process of examining large and varied datasets to uncover hidden patterns,
correlations, market trends, and other useful information that can help organizations make informed
decisions?®

Digital Innovation

Digital innovation refers to the use of digital technology to create new (or modify existing) business
processes, culture, and customer experiences to meet changing business and market requirements. It is
both the application and the result of digital technologies in driving innovation®.

Digital Divide

The digital divide is the gap between individuals, households, businesses, and geographic areas at
different socio-economic levels with regard to their opportunities to access information and
communication technologies (ICTs) and their use of the Internet for a wide variety of activities.

Digital Entrepreneurship

Digital entrepreneurship refers to the pursuit of new venture opportunities presented by digital
technologies. It involves creating new digital businesses or transforming existing ones by developing
novel digital products or services and digital business models®.

! Schwab, 2017.

2 Russell & Norvig, 2021.

3 Mayer-Schonberger & Cukier, 2013.

4 Westerman, Calméjane, Bonnet, Ferraris, & McAfee, 2011.
> OECD, 2001.

6 European Commission, 2015.
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DSM (Digital Single Market)

The Digital Single Market (DSM) is a policy initiative by the European Union aimed at ensuring better
access for consumers and businesses to digital goods and services across Europe, creating the right
conditions for digital networks and services to flourish, and maximizing the growth potential of the
digital economy. (European Commission, 2015)

Digital Skills

Digital skills encompass the ability to use digital devices, communication applications, and networks to
access and manage information. These skills enable individuals to create and share digital content,
communicate and collaborate effectively, and solve problems for personal, educational, and professional
purposes’. In literature relating to digital skills, authors make the difference between basic, intermediate
and advanced digital skills. The following definitions are relevant to the present report.

Basic digital skills

Basic digital skills refer to foundational abilities required to operate digital devices and perform
common tasks. These include understanding basic computer operations, managing files, using
word processors and spreadsheets, navigating the internet, and communicating via email®.

Intermediate digital skills

Intermediate digital skills encompass the ability to independently perform tasks such as creating
and editing digital content, utilizing productivity software (e.g., word processors, spreadsheets),
managing digital information, and engaging in online collaboration. These skills enable
individuals to effectively participate in digital environments beyond basic usage®.

Advanced digital skills

Advanced digital skills involve high-level competencies required for specialized digital tasks.
These include programming, software development, data analysis, cybersecurity, and the ability
to design and manage complex digital systems. Individuals with advanced digital skills can
innovate and drive digital transformation within organizations and industries®.

7 UNESCO, 2018.
8 UNESCO, 2023.
% World Bank, 2021.
10 UNESCO, 2018.
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F2F (Face-to-Face)
Face-to-Face (F2F) refers to direct, in-person interaction between individuals. The term is often used in
educational settings to differentiate from online or virtual formats®?.

HAI (Historically Advantaged Institutions)

Historically Advantaged Institutions are higher education institutions that benefitted from preferential
treatment and resources under apartheid-era policies in South Africa®? primarily serving white
populations.

HDI (Historically Disadvantaged Institutions)
Historically Disadvantaged Institutions are institutions of higher education that were under-resourced
and marginalized during apartheid in South Africa, primarily serving non-white populations®,

HEI (Higher Education Institution)
A Higher Education Institution refers to any organization that provides tertiary education, including
universities, colleges, and other institutions authorized to award academic degrees at the tertiary level'.

ICT (Information and Communication Technology)

Information and Communication Technology encompasses all digital technologies used to handle
telecommunications, broadcast media, intelligent building management systems, audiovisual processing
and transmission systems, and network-based control and monitoring functions?®.

10T (Internet of Things)

The Internet of Things refers to a system of interrelated computing devices, mechanical and digital
machines, objects, animals or people that are provided with unique identifiers and can transfer data over
a network without requiring human-to-human or human-to-computer interaction®®.

KPI (Key Performance Indicator)
Key Performance Indicators are measurable values that demonstrate how effectively an individual, team,
or organization is achieving key objectives.'’

™ Hrastinski, 2008.

12 council on Higher Education, 2004.
13 Council on Higher Education, 2004.
% UNESCO, 1998.

15 UNESCO, 2009.

16 Ashton, 2009.

1 Parmenter, 2015.
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KSAD (Knowledge, Skills, Attitudes, and Dispositions)
KSAD refers to a comprehensive framework for evaluating a learner’s cognitive, behavioral, and affective
competencies necessary for successful learning and practice in various contexts®®.

PM (Performance Management)

Performance Management is a continuous process of identifying, measuring, and developing the
performance of individuals and teams and aligning performance with the strategic goals of an
organization®®,

NEET (Not in Education, Employment, or Training)
NEET is a term used to describe young people, typically between the ages of 15 and 24, who are not
currently participating in formal education, employment, or training®.

Structural misalignment. A persistent mismatch between the skills the labour market needs and the
skills the education and training system produces. It is structural rather than cyclical because it persists
over time, originates in how supply is organised (qualifications, funding rules, programme portfolios,
lecturer capacity, accreditation cycles) rather than in temporary shortages, and cannot be resolved by
adding training volume alone.

TVET (Technical and Vocational Education and Training)

TVET refers to education and training that equips people with practical skills and knowledge for
employment in specific trades or occupations, supporting both economic growth and personal
development?®L, In South Africa, TVET entails education, training and the development of skills in various
occupational and vocational sectors to equip students for the workforce considering dynamic
circumstances®. TVET refers to the TVET college sector in South Africa, which is positioned within post-
school education and training (PSET), learning and teaching that takes place after school.

18 Zemelman, Daniels, & Hyde, 2012.
19 Aguinis, 2019.
20 OECD, 20186.
21 UNESCO, 2015.
22 Engelbrecht, Spencer, & Van Der Bijl, 2018.
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l. Introduction

South Africa is navigating a critical transition toward a digitally enabled economy, driven by rapid
technological advancement and evolving labour market demands. Digital skills, ranging from basic digital
literacy to advanced competencies in artificial intelligence, data analytics, and cybersecurity, are
increasingly essential for employability and national competitiveness.

In this context, South Africa faces a paradox: demand for digital skills continues to grow, yet many digital
and ICT vacancies remain unfilled because appropriately skilled individuals are in short supply. This
mismatch is especially stark among youth not in employment, education, or training (NEET), and among
historically disadvantaged communities. Efforts to address these gaps are dispersed across public and
private education providers, non-governmental organisations (NGOs), and multiple arms of government,
but a unified understanding of the national digital skills landscape has been lacking.

Digital and ICT skills are related but distinct concepts that play crucial roles in today’s digital landscape.
Digital skills encompass a broad range of abilities required to use digital devices, communication
applications, and networks to access and manage information. These skills enable people to create and
share digital content, communicate and collaborate effectively, and solve problems in personal,
educational, and professional contexts. They are often grouped into basic, intermediate, and advanced
levels, reflecting increasing complexity and proficiency. In contrast, ICT skills are more technically
oriented and focus on the use and management of computer systems, software applications, and
networks.?

This report was developed through a collaborative effort between South Africa’s DHET and the World
Bank, supported by the Mastercard Foundation, and informed by consultations with a range of South
African stakeholders. It provides a structured analysis of digital skills demand and supply, drawing on
policy frameworks, program offerings, stakeholder perspectives, and labour market evidence to inform
evidence-based interventions that can reduce mismatch and promote inclusive participation in the
digital economy.

Rationale for the Study

In South Africa, the digital skills shortage creates a situation where unemployment remains high while
positions requiring digital competencies go unfilled?*. Addressing this disconnect requires scaling the
supply of market-relevant digital skills through improved educational offerings and innovative training

3 According to UNESCO-UNEVOC, ICT skills can be divided into three categories: generic skills, which involve using ICT
technologies for communication and information management; specialist skills, which pertain to developing and maintaining ICT
systems; and complementary skills, which are necessary for efficient work in technology-rich environments.

While digital skills are user-centric, emphasizing the ability to interact with digital tools and platforms, ICT skills are more about
the technical aspects of information systems and infrastructure. Both skill sets are essential in the digital age, but they serve
different purposes and require different levels of technical knowledge and application.

2% Harambee. (2020). Mapping of Digital and ICT Roles and Demand for South Africa Survey.
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approaches. Strategic interventions, however, depend on credible evidence across both public and

private provision, information that has historically been fragmented, particularly regarding private sector

training supply.

This study responds to that knowledge gap by assembling and analyzing evidence across both demand

and supply sides of the digital skills equation, and by translating findings into actionable insights relevant

to policymakers and system actors.

Study Objectives and Scope

This report addresses two core objectives:

1.

Assess the adequacy of the current digital skills programme offer relative to labour market
needs, drawing on demand and supply evidence (vacancies, occupations in high demand,
graduate trends, and online job vacancy analytics).

Develop actionable policy recommendations to strengthen demand—supply alignment, improve
system responsiveness and coordination, and leverage public and private sector strengths to
expand market-relevant digital skills pathways.

The study was structured around the following research questions:

How is digital skills demand in South Africa composed across qualification tiers, fields, and skill
types, and what mismatches exist?

How does the supply of digital skills programmes and graduates from the post-school education
and training system align with that demand, and where does misalignment concentrate?

What does the existing policy and institutional architecture enable, and where does it constrain
delivery?

What reforms would be more effective to convert policy intent into measurable labour-market
outcomes?

Each of Chapters Il through V addresses one of these questions, with Chapters VI and VIl providing

stakeholders and equity perspectives that cut across the four.

This report focuses on intermediate and advanced digital skills delivered through the post-school

education and training system. Basic digital literacy, while a critical foundation, sits upstream and is
therefore addressed at a high level rather than analysed in depth.

Methodology and Approach

The study employed three complementary approaches: desktop research, data mining and analysis, and

face-to-face (F2F) and virtual interviews. Desktop research covered policy analysis, review of available

research on digital skills demand, and an initial mapping of programs across public and private HEIs and

TVET providers. Data mining and analysis, conducted in conjunction with SAQA staff, was used to identify

qualifications linked to digital skills and to analyze graduate trends over time (with methodological

details further described in Chapter Ill). The third component comprised F2F and virtual interviews with
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key stakeholders conducted between October 2024 and August 2025, with the list of stakeholders
provided in the annexes.

A full list of consulted institutions, organised by stakeholder category and POPIA-compliant (institutional
names only), is provided in the Stakeholder Consultation Table at the end of this report.
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Il. Demand for Digital Skills in South Africa

South Africa’s digital skills challenge is frequently described as a “gap” between labour market demand
and the supply of appropriately skilled people. This chapter will move beyond that general framing and
establish a demand-side benchmark grounded in the study’s own evidence, against which the supply
analysis (Chapter Ill) can be tested.

The demand-side evidence used in this study comes from multiple signals that capture different aspects
of labour market need: (i) vacancy volumes and unfilled vacancy rates; (ii) roles and qualification levels
flagged in national “occupations in high demand” lists; (iii) employer-reported “hard-to-fill” vacancies
and perceived drivers of the skills gap; and (iv) online job vacancy analytics that provide a more granular
view of required skill categories and transversal competencies over time. The key analytical question is
not whether demand exists which is clear, but what the demand signals imply about the structure of
demand, the nature of mismatch, and the system response required.

2.1 Interpreting demand signals: What they reveal about the mismatch

No single indicator fully describes digital skills demand. Used together, the demand signals presented in
this study enable a more robust diagnosis:

e Vacancy volumes and unfilled vacancy rates signal labour market “tightness” and potential skill
scarcity. In the SAGEA Employer Benchmark Survey (2024)%, IT/ICT roles account for 417
vacancies (225 permanent; 192 fixed term). This indicates that demand for ICT and digital
capability is material in hiring pipelines rather than marginal.

e Occupations in high demand provide an official prioritization signal. In the Government Gazette
list?, 32 of 350 occupations are ICT-related (approximately one in ten), spanning qualification
levels from NQF 5 to NQF 8. This matters because it signals demand pressure across multiple
tiers of the skills pipeline, not only at the “advanced specialist” end.

e Employer reports of “hard-to-fill” vacancies and the perceived drivers of the gap identify where
the system is failing. The IITPSA survey evidence? identifies three key drivers of the ICT skills
gap: 26% attribute the gap to basic-level training shortfalls, 24% to an insufficient graduate
pipeline, and 21% to rapid technological change. These three drivers point to distinct failure
modes and therefore different policy levers.

e Online job vacancy (OJV) analytics capture demand signals closer to hiring behaviour and can
reveal what employers ask for in terms of skill types. The World Bank / Lightcast OJV analysis
(Oct 2020—-Jun 2024)* shows that job postings referencing transversal digital skills account for

25 High Fliers Research & SAGEA. (2024). The SAGEA Employer Benchmark Survey 2024.

26 DHET. (2024). South Africa's National List of Occupations in High Demand: A Technical Research Report. Labour
Market Intelligence Research Programme

27 ITPSA. (2024). 2024 IITPSA ICT Skills Survey and Research Report. Africa Analysis.

28 World Bank. Chinen, M., Montorsi, C., & Twinomugisha, A. (forthcoming). Exploring Digital Skills Demand: Key
Insights from Online Job Vacancies in South Africa, Nigeria, Kenya, and Uganda.
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44.8% of postings, compared with 30.9% referencing basic ICT skills and 26.4% referencing

advanced ICT skills. This distribution is critical: it implies that demand is shaped as much by

transversal and applied capability as by narrow technical specialization. It is nonetheless
important to note that online vacancy data may understate overall labour demand, as South
Africa has a dual labour market. OJV captures formal-sector demand signals but understates

SMME and informal-sector demand, which relies on referrals, WhatsApp networks, walk-ins, and

labour brokers.

Table 1 - Digital skill levels according to the World Bank / Lightcast OJV analysis, 2024

Non-digital skills

Refer to competencies that do not rely on digital technologies. This
category includes manual and traditional craftsmanship, etc.

These competencies are essential for tasks requiring hands-on work, face-
to-face interaction, and traditional tools and methods.

Basic ICT skills

Involves the ability to use fundamental information and communication
technologies and digital content creation (e.g., database searching, audio
technology management, and basic printing operations, email writing,
internet browsing, social media, etc.).

Advanced ICT skills

Involves the ability to develop and manage complex software solutions,
perform data analytics, utilize cloud computing services, implement
security measures, and integrate advanced technologies such as artificial
intelligence (e.g., programming language or specialized soft-ware, cloud
computing, security, Al).

Transversal skills

Includes a broad range of higher-order cognitive skills that are essential for
adequate interaction and communication in digital environments. Includes
abilities such as creative thinking, logical reasoning, effective
communication, and analytical thinking, which are critical for problem-
solving and decision-making in all digital interactions.

Policy Box 1 - Section 2.1

Diagnostic finding: When vacancy volumes, scarcity roles, employer-reported gaps, and Online Job

Vacancies data all point in the same direction, the problem is structural with a persistent

misalignment between how supply is organised and what the labour market requires, and not a

temporary shortage that will self-correct. Structural alignment problems cannot be solved by isolated

training initiatives; they require coordinated reforms across curriculum, delivery models, workplace

learning, incentives, and data feedback loops.
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Policy Box 1 - Section 2.1

POLICY RECOMMENDATIONS

-» Treat the digital skills gap as a structural alignment problem. Design interventions at system level -
reforms across the full pipeline (curriculum, delivery models, work-based learning, incentives, and
data feedback loops), rather than relying on volume-only responses.

-» Assign accountable owners for the alignment agenda across key institutions and track delivery
outputs, not just initiatives.

-» Establish a routine mechanism that triangulates demand evidence (online job vacancies analytics,
employer surveys) into annual supply decisions, so signal-to-response time is institutionalised rather
than ad hoc.

2.2 Demand is distributed across qualification levels: What NQF 5-8 demand implies

A central insight from the occupations-in-demand evidence is that ICT and digital roles are required
across multiple qualification levels. In the National List of Occupations in High Demand 2°, ICT roles span
NQF 5 to NQF 8, including technical and specialist roles (e.g., those requiring degrees and advanced
qualifications) as well as applied and technician-level roles.

This has two important implications:

1. The system needs tiered pathways, not a single pipeline. If policy and training responses focus
mainly on university-level specialist pipelines, the system will under-serve intermediate
pathways that support digitization in the broader economy (technicians, applied digital roles,
and roles that blend ICT competence with sector knowledge).

2. Mismatch may occur at multiple tiers simultaneously. A system can produce an increasing
number of graduates at one level while shortages persist at other levels, particularly where
entry-level and technician pathways are insufficiently scaled or lack strong articulation routes
into higher-level specialization.

Policy Box 2 - Section 2.2

Diagnostic finding: ICT occupations in demand span NQF 5 to 8, including intermediate applied roles
and advanced specialist roles. A system that strengthens only one tier (typically the degree level) will
leave the other tiers under-served and reduce overall pipeline effectiveness.

POLICY RECOMMENDATIONS

2% DHET. (2024). South Africa's National List of Occupations in High Demand: A Technical Research Report. Labour
Market Intelligence Research Programme
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-» Design the skills pipeline as a tiered, articulated ladder from foundational to intermediate to
advanced instead of a single-level pipeline. Invest in progression routes (articulation agreements,
credit recognition, stackable credentials) that allow learners to advance from NQF 5-6 into NQF 7-8
specialisations.

-» Review and rebalance programme funding incentives to ensure intermediate applied pathways
(NQF 5-6) receive comparable investment to degree-level supply.

2.3 Demand is expressed in “skill bundles”: The dominance of transversal digital skills

The OJV results® provide a strong quantitative basis for understanding the nature of demand. Across Oct
2020—Jun 2024, the share of job postings referencing:

e Transversal digital skills is 44.8%
e Basic ICT skills is 30.9%
e Advanced ICT skills is 26.4%

This distribution is analytically significant for two reasons.

First, it indicates that a large portion of demand is not purely for “ICT specialists,” but for roles across the
labour market that require digital competence, digital-enabled work practices, and the ability to function
effectively in digitally mediated environments.

Second, it indicates that employers are communicating demand in bundles rather than isolated skills.
This is supported by the skill-frequency signals in the OJV analysis*!: “Communication” appears in more
than 1 million postings, compared to approximately 400,000 for “Problem Solving” and around 250,000
for “Interpersonal Communications.” These are not “nice-to-have” attributes; their frequency suggests
they are core hiring filters.

The OVJ report’s®? occupational breakdown reinforces this: transversal digital skills appear in 50% of
postings for managers and 44% for professionals/technicians. Advanced ICT skills are heavily
concentrated in professional roles (48%) but are also present in managerial roles (23%), indicating
demand for digital leadership and decision-making capability alongside technical expertise.

Policy Box 3 - Section 2.3

Diagnostic finding: 44.8% of job postings reference transversal digital skills including communication,
problem-solving, digital workplace practices, not only specialist ICT competencies. Employers signal
they need hybrid profiles, not isolated technical graduates.

30 World Bank. Chinen, M., Montorsi, C., & Twinomugisha, A. (forthcoming). Exploring Digital Skills Demand: Key
Insights from Online Job Vacancies in South Africa, Nigeria, Kenya, and Uganda.

31 Ipid.

32 Ipid.

24



Policy Box 3 - Section 2.3

POLICY RECOMMENDATIONS
-» Require applied and transversal competency components to be integrated standards in all priority
digital programmes, not optional add-ons. Skill bundles must be assessed, not assumed.

-> Make graduate tracking and labour market data include applied and transversal capability
indicators (collaboration, communication, problem-solving) alongside technical skills, as part of the
Annual Digital Skills Report Card.

2.4 Vacancy friction and scarcity signals: What unfilled rates and role shares suggest

The SAGEA Employer Benchmark Survey (2024)33 was carried out by High Fliers Research between
February and May 2024, gathering 78 complete employer responses via an online questionnaire. The
survey instrument probed all major facets of graduate recruitment including vacancy levels, starting
salaries and benefits, marketing spends and channels, application volumes and selection methods,
graduate program structures and development, and key marketplace challenges, and was explicitly
designed for analysis both by employers’ industry sectors and by the specific business functions or
career areas into which graduates are hired. The survey produced a rigorous, benchmark-driven
snapshot of graduate employer practices and outcomes in South Africa, including insights on ICT hiring.

This study highlights 417 IT/ICT vacancies, indicate substantial demand. This survey report also notes
that unfilled rates vary across fields, with ICT-adjacent engineering specialisms showing a 7% unfilled
vacancy rate (second only to auditing at 16%). The presence of “Data Analyst” and “Data Scientist” as 4%
each of vacancies provides additional evidence of demand for data-related roles, consistent with the
broader narrative of digitization and data-driven decision-making.

These demand signals are important not merely because they indicate shortages, but because they help
distinguish between different types of mismatches, namely:

¢ Quantity constraints: too few candidates overall to meet vacancy volumes in specific roles or
regions.

e Relevance constraints: candidates exist, but lack the specific applied competence required
(tooling, methods, project experience).

e Experience constraints: employers seek profiles that combine skills with experience, which
entry-level pipelines cannot supply without structured workplace learning.

e Geographic constraints: vacancies concentrate in specific economic hubs while training outputs
are concentrated elsewhere.

33 High Fliers Research & SAGEA. (2024). The SAGEA Employer Benchmark Survey 2024.
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Policy Box 4 - Section 2.4

Diagnostic finding: High unfilled vacancy rates in ICT roles indicate more than volume shortfall, they
indicate friction. The dominant friction type (quantity, relevance, experience, or geographic)
determines which intervention is needed; misidentifying it leads to the wrong response.

POLICY RECOMMENDATIONS

-> Diagnose the dominant mismatch type before designing interventions. Build a demand signal
reading protocol that combines vacancy data, OJV analytics, and employer surveys to identify
whether the primary constraint is volume, relevance, experience, or geography in each priority
cluster.

-> Differentiate responses by constraint type rather than applying uniform volume-scaling measures
across all fields and levels.

2.5 What employers say causes the gap: Mapping demand-side drivers to system levers

The 2024 IITPSA ICT Skills Survey and Research Report3 is the 13th edition of an industry-wide survey of
South African ICT skills demand and supply, conducted by Africa Analysis on behalf of IITPSA. The survey
is South African in scope, not regional or continental. Two online questionnaires were administered
between August and October 2024, one to ICT employers (corporate perspective) and one to ICT
practitioners and were reinforced with qualitative interviews on topical issues including the impact of
artificial intelligence, machine learning, and generative artificial intelligence on the skills landscape. The
report does not publish corporate and practitioner sample sizes, which readers should treat as a
limitation when interpreting the findings.

The IITPSA survey evidence identifies three key drivers:

o 26%: basic-level training shortfalls
e 24%: insufficient graduate pipeline
e 21%: rapid technological change

These three drivers provide a direct analytic bridge to policy design.

1. Basic-level training shortfalls (26%)
This points to a broad foundational constraint. If basic digital capability is insufficiently
widespread, it restricts the entry pool for intermediate and advanced pathways and reduces
employability across many occupations where transversal digital skills are required (consistent
with the OJV finding of 44.8% postings referencing transversal skills).

34 ITPSA. (2024). 2024 IITPSA ICT Skills Survey and Research Report. Africa Analysis.
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Policy Box 5 - Section 2.5 (basic-level training shortfalls)

Diagnostic finding: 26% of employers cite basic-level training shortfalls as a driver of the gap. Weak
foundational digital capability constrains the entry pool for intermediate and advanced training, a
bottleneck that cannot be solved by scaling specialist pipelines alone.

POLICY RECOMMENDATIONS

- Embed minimum digital competency standards in all school and TVET curricula, not as a niche
stream but as a baseline requirement across relevant programmes.

= Fund scalable delivery models for out-of-school youth and working adults. Strengthen articulation
between foundational and intermediate pathways so foundational competence becomes a pipeline
entry point, not a dead end.

2. Insufficient graduate pipeline (24%)
This points to throughput and capacity limitations within the formal education and training
system. It suggests that even if curricula are relevant, the volume of graduates (particularly in
high-demand clusters) may be insufficient.

Policy Box 6 - Section 2.5 (insufficient graduate pipeline)

Diagnostic finding: 24% of employers identify an insufficient graduate pipeline as a key driver. Even
when curricula are relevant, the volume of learners reaching completion in priority fields is too low
due to funding bottlenecks, progression barriers, and limited alternative pathway capacity.

POLICY RECOMMENDATIONS

-> Remove throughput bottlenecks through funding coverage, Work-Integrated Learning (WIL)
placement access, and credit recognition reforms. Where pipelines cannot scale fast enough through
formal channels alone, formalise alternative pathways (modular, accelerated, employer-linked) that
genuinely complement formal provision.

Pipeline-scaling targets and field-level completion goals are addressed in Box 19 (4.2) and Pillar 4 of
the Implementation Roadmap.

3. Rapid technological change (21%)
This points to a system agility challenge. Even when programs exist, if curriculum refresh cycles,
instructor capacity, and lab resources lag behind technological evolution, the system produces
graduates whose skills are misaligned with current employer toolsets.
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These drivers imply that demand—supply alignment is not a single problem with a single solution; it is a
three-part system challenge: foundation, throughput, and agility.

Policy Box 7 - Section 2.5 (rapid technological change)

Diagnostic finding: 21% of employers cite rapid technological change as a driver. Even where
programmes exist, if curriculum refresh cycles, instructor capacity, and lab resources lag behind
technological evolution, the system produces outdated competence profiles at scale.

POLICY RECOMMENDATIONS

-> Mandate ongoing instructor professional development in emerging technologies, and require
structured industry partnerships that give learners and lecturers access to current tooling and
practice environments in fast-moving fields.

Curriculum refresh cycles and accelerated approval mechanisms are addressed in Box 21 (4.3.2) and
Pillar 5 of the Implementation Roadmap.

2.6 Demand pressure is amplified by leakage and substitution: Emigration and outsourcing
dynamics

Two further demand-side pressures amplify the mismatch.

First, the Pnet Proprietary Limited (February 2025) Job Market Trends Report™ cites net evidence
indicating that the South African diaspora nearly doubled from approximately 501,000 in 2000 to more
than 915,000 in 2020, with a distribution of 39.3% in Europe, 29.9% in Oceania, and 18.1% in North
America. These destinations are major global recruiters of ICT and engineering talent, suggesting that
domestic supply can be reduced by emigration of skilled individuals, particularly at mid to senior levels.

Second, Wazee Africa open estimate, cited by the IITPSA report describes an outsourcing/substitution
dynamic: firms may fill capability gaps by outsourcing ICT work internationally. The [ITPSA report also
cites an estimated opportunity cost of underutilized ICT skills of R11.5 trillion (2024) 3¢. While
opportunity cost estimates should be interpreted carefully, the figure underscores the strategic scale of
the issue: demand is not only about filling vacancies; it is about the national productivity and
competitiveness consequences of persistent capability constraints.

35 Pnet Proprietary Limited. (2025, February). Job Market Trends Report. https://www.pnet.co.za/wp-
content/uploads/2025/02/Pnet-Job-Market-Trends-Report-February-2025-02-25-Final.pdf.
36 \Wazee Africa open estimate, cited by the IITPSA report. https://www.linkedin.com/pulse/zar-115-trillion-lost-opportunity-

south-africas-underutilised-8u1ljf/.
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Policy Box 8 - Section 2.6

Diagnostic finding: South Africa's digital skills challenge is compounded by two leakage dynamics
that work differently. Emigration shrinks the domestic talent pool(the diaspora now exceeds 915,000)
meaning that expanding training is necessary but not sufficient without stronger retention and early-
career employability pathways. Outsourcing works differently: when firms routinely bypass the local
talent gap rather than invest in closing it, they reduce the demand pressure that would otherwise
drive pipeline development. Both dynamics need to be addressed, but they require distinct responses.

POLICY RECOMMENDATIONS

-» Pair supply-side reforms with early-career employability measures: structured WIL pipelines,
mentored placement tracks, and competitive domestic career pathways that reduce emigration
incentives.

-> Improve credential portability and recognition to reduce the perception that South African
qualifications require upgrading abroad, which is one of the drivers of emigration in technical fields.
-> Track emigration and outsourcing flow data by digital field as part of the Annual Digital Skills
Report Card, so retention interventions can be designed on evidence rather than anecdote.

- Where firms systematically outsource in priority digital clusters, create incentives to redirect that
demand toward building domestic capability instead, namely through levy systems, procurement
conditions, or public-private partnership frameworks,

2.7 Equity constraints are demand constraints: Expanding participation is part of meeting
demand

South Africa's gender disparity in the technology workforce is substantial given that women represent
13% of Science, Technology, Engineering and Mathematics (STEM) graduates compared with a 35%

global average®’. This reality is not only an equity issue, it is a capacity constraint that limits the potential
scale of advanced digital skills supply.

Policy Box 9 - Section 2.7

Equity constraints are demand constraints

Diagnostic finding: Women represent only 13% of STEM graduates in South Africa against a 35%
global average. This is not only an equity issue, it is a binding supply constraint. A system that draws

37T ITPSA. (2024). 2024 IITPSA ICT Skills Survey and Research Report. Africa Analysis. https://www.iitpsa.org.za/wp-
content/uploads/2024/10/2024-ITPSA-ICT-Skills-Survey-and-Research-Report.pdf.
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Policy Box 9 - Section 2.7

Equity constraints are demand constraints

advanced digital talent from a narrow segment of the population restricts its own capacity to meet
demand.

POLICY RECOMMENDATIONS

-> Set explicit targets for women's enrolment and completion in advanced ICT programmes and track
these annually alongside field-level completions.

Wraparound support for underrepresented groups, publicly reported disaggregated outcomes, and
the broader pipeline equity approach are addressed in Box 30 (7.4) and Pillar 11 of the
Implementation Roadmap.

The demand-side benchmark established in this chapter points to a structural alignment challenge
requiring a coordinated response across foundational digital capability, scaled and relevant pipelines,
system agility, workplace learning, and retention/progression mechanisms. Chapter lll assesses whether
the current digital skills program landscape and graduate outputs are positioned to meet this demand
profile, and where the most persistent mismatches occur.
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Ill. Digital Skills Supply in South Africa: Program Offer,
Graduate Pipeline, and Alignment with Demand

Chapter Ill examines the demand profile against the evidence on what South Africa's training system is
actually producing.

The purpose here is not to catalogue every qualification or provider. Instead, the chapter draws on the
study’s program and graduate evidence to assess five questions that determine system performance:

Scale: Is the pipeline producing enough graduates in relevant fields?
Mix: Does the qualification level distribution match demand across NQF tiers?
Distribution: Is supply geographically and institutionally concentrated in ways that constrain
access and responsiveness?

4. Responsiveness: Does the system show signs of adapting to technological change (program
lifecycle and graduation trends)?

5. Alignment: Which demand clusters appear adequately served, and which remain persistently
under-supplied?

3.1 Evidence base and analytical approach

The findings in this chapter draw on the study’s program and graduate data analysis undertaken with
SAQA support, complemented by evidence on provision across public and private institutions. Detailed
classification rules, full program lists, and technical methodology are provided in the annexes to this
report. This chapter concentrates on the analytical outputs needed to assess alignment: the number of
programs, graduate volumes over time, field distribution, NQF-level distribution, institutional
concentration, and program lifecycle dynamics.

Supply analysis methodology

This analysis was conducted with the support of the South African Qualifications Authority (SAQA),
which extracted ICT-related programmes from its database of registered qualifications for 2003—2025.
The extraction used an iterative keyword approach benchmarked against 490 programmes initially
scraped by the World Bank, with successive refinements to maximize coverage. After manual cleaning to
remove non-advanced ICT entries and consolidate overlaps, the final dataset includes 833 distinct
qualifications across 26 public and 49 private higher education institutions, of which 431 recorded actual
achievements. Registration on the NQF does not guarantee uptake; some programmes may have no
enrolments or completions. The dataset does not capture non-accredited short learning programmes,
and enrolment data were inconsistently submitted, limiting analysis of dropout rates.

Programmes and graduates are analysed using the World Bank digital skills taxonomy (table 2).
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Table 2 - World Bank Digital Skills Taxonomy

Role Grouping ‘ Roles Examples of related programs

IT
Managemen
t, Strategy
and Business

¢ |T Project Managers

o |T Service Managers

e Enterprise Architects

e Digital Transformation Consultants
e System Analysts

e Business Systems Analysts

e Diploma: Information Technology: Commercial Technologies
o National Diploma: Information Technology

e Bachelor of Commerce: Business Systems

e Master of Science in Computer Science

Systems «IT Change Managers e Doctor of Philosophy: Computer Science and Informatics
¢ |T Procurement Specialists
:B::: Z‘;]Izlr;t;::s o Master of Science in Data Science
Data and e Business Intelligence Specialists *Master of Sc!ence !n e-SC|e.nce . . .
frelifes e Database Administrators e Master of Science in Machine Learning Engineering
. e Postgraduate Diploma in Artificial Intelligence
e Data Engineers . .
« Al/Machine Learning Specialists e Doctor of Technology: Computer Science and Data Processing
e Software Developers . . .
« Software Engineers e Diploma: Information Technology: Programming
Software «DevODs Engineers e Diploma: Information Technology: Networking
Developmen . Mobilz A gDeveIo ors e Bachelor of Information Technology in Software Development
tand e Web DevZIFi) ors P e Advanced Certificate in Web Development
Engineering «Back-end DeF\)/eIopers e Advanced Diploma in Information and Communications Technology in
e Software Test & QA Engineers Applications Development
¢ Cloud Architects o Certificate: PC Network Engineering
Cloud, o System Administrators e Higher Certificate in Internetwork System Specialisation
Infrastructur e Network Engineers e Diploma in Information Technology in Network Design and
e and e Infrastructure Specialists Administration
Networks e Datacenter Technicians e Bachelor of Computer and Information Sciences in Network Engineering

¢ Cloud Engineers

e Master of Technology: Information Networks

Cybersecurit

e Information Security Analysts
e Network Security Engineers
e Ethical Hackers/Penetration Testers

e Advanced Certificate in Information Security

and . . . . .
u . e Security Operations Center (SOC) e Postgraduate Diploma in Cybersecurity
Information . . I
Analysts e Postgraduate Diploma in Cybersecurity Risk Management
Assurance . .
[T Security Auditors
e Cyber Incident Response Specialists
Bigical e UX/UI Designers o Certificate: Graphic Web Design
. e Web Designers e Higher Certificate in Game Graphics and Multimedia Entertainment
Design and . . . :
User o Digital Product Designers e Bachelor of Technology: Graphic Design
Experience e Interaction Designers e Bachelor of Arts in Visual Communication Design
P e Digital Media/Multimedia Designers [eMaster of Arts: Digital Media
I Support Specialists - o National Diploma: Office Management and Technology
e Network Support Technicians . . .
- — e Postgraduate Diploma in Educational Technology
Digital e Application Support Analysts . . .
. e Postgraduate Diploma in Information Resource Management
Support and ¢ |T Operations Analysts . . . -
. . . e Bachelor of Education Honours in Information Communication
Operations eTeachers/ Trainers for digital

literacy
e Account managers

Technology Education
e Master of Education in Educational Technology

32




Role Grouping ‘ Roles Examples of related programs

e Bachelor of Science Honours: Geo-Information Systems

e Bachelor of Science: Geocomputing

e Bachelor of Science in Computer Science and Telecommunication

e Master of Land Information Management

e Master of Science in Applied Remote Sensing and Geographical
Information Systems

e Telecom/wireless engineers

e Satellite engineers

Connectivity e Fiber Optic technicians/ installers
e Satellite dish installers

e Network administrators

e Diploma in 3D Animation
e Higher Certificate in Virtual Reality Studies

. o |oT Specialists e Bachelor of Arts Honours in Augmentative and Alternative
Emerging . N
Technologies e Blockchain Developers Communication
J ¢ AR/VR Developers e Bachelor of Creative Technologies
e Bachelor of Information and Communications Technology in Internet of
Things

Source: World Bank. Chinen, M., Montorsi, C., & Twinomugisha, A. (forthcoming). Exploring Digital Skills Demand:
Key Insights from Online Job Vacancies in South Africa, Nigeria, Kenya, and Uganda.

3.2 Supply at a glance: The programs offers and graduate pipeline since 2003

Supply is often inferred from the number of programmes registered on the NQF. However, the analysis
confirms that programme registration is an imperfect proxy for effective supply. A substantial portion of
registered qualifications do not show recorded achievements. As a result, the most policy-relevant
indicator of supply is not the count of qualifications listed on the NQF, but the distribution and volume
of recorded achievements over time, which reflect the pipeline of individuals who have actually
completed advanced ICT qualifications.

The central finding of the supply analysis is that advanced ICT graduate output is highly concentrated in
IT Management, Strategy and Business Systems and Digital Design and User Experience. These two role
groupings account for the overwhelming majority of recorded achievements, while the remaining
advanced digital skills categories, particularly Data and Analytics, Software Development and
Engineering, Cloud, Infrastructure and Networks, and Cybersecurity and Information Assurance, produce
very low numbers of graduates, consistent with a limited number of programs offered in those
categories.

This concentration matters because the demand-side evidence (Chapter Il) points to sustained pressure
in role clusters typically associated with software development, data and analytics,
cloud/infrastructure, and cybersecurity, alongside strong transversal skill requirements. The system is
therefore not facing a simple “shortage of ICT programmes”; it is facing a structural misalignment in
what is being produced (field mix) relative to market needs. In practice, the qualification pipeline is
currently stronger in areas linked to business systems and design but insufficiently scaled in the technical
clusters most closely associated with high-demand advanced ICT occupations.
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Figure 1 - Number of ICT programs and graduates per field (based on the total covering the period 1994-
2023)
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Source: Analysis of SAQA data conducted by authors.

Note: Achievement data (including the number of graduates recorded on the NLRD) may be incomplete or not up
to date due to delays or non-submission of data by the relevant institutions.

Why this is happening?

The observed pattern is consistent with a system that (i) expands provision more easily in fields requiring
less specialized infrastructure and scarce teaching expertise, and (ii) struggles to scale programs that
demand high-cost labs, scarce instructors, rapid curriculum refresh, and strong employer partnerships
(e.g., cybersecurity, cloud, data engineering). As a result, program availability on the NQF does not
translate into meaningful graduate throughput across the full set of advanced digital skills categories.

3.3 Concentration and system capacity: Why who provides supply matters

Digital skills supply is shaped not only by “how many programs exist,” but also by where supply is
concentrated. Concentration can be beneficial when it creates centers of excellence; however, it can also
become a national bottleneck when a small number of institutions carry a disproportionate share of
graduate output and are constrained by instructor capacity, infrastructure, and curriculum refresh cycles.
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Figure 2 - Percentage of programs provided by public vs. private universities per field (based on the total

covering the period 1994-2023)
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Source: Analysis of SAQA data conducted by authors.

Figure 3 - Higher education institutions ranked by the highest number of ICT programs accredited between

1994 and 2023
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Note: The 23 institutions included in SAQA’s data are part of the ranking.



Figure 4 - Higher education institutions ranked by the highest number of total ICT graduates between
1994 and 2023
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Source: Analysis of SAQA data conducted by authors.

Note: The 23 institutions included in SAQA’s data are part of the ranking.

Institutional concentration has three practical implications for alignment:

e Fragility: Constraints in a few institutions become national constraints (capacity, labs, instructor
pipelines).

e Access and equity: Concentration can reinforce barriers for learners outside major hubs.

e Responsiveness: Concentrated systems can be slower to adapt if curriculum renewal and
accreditation cycles are centralized and resource-constrained.
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This matters because Chapter Il shows demand spanning multiple tiers and roles; concentration can limit
the system’s ability to scale intermediate pathways and respond to local labour markets.

Policy Box 10 - Section 3.3

Diagnostic finding: Advanced ICT graduate output is heavily concentrated in a small number of
institutions. This creates fragility (constraints in a few institutions become national constraints),
reinforces access barriers for learners outside major hubs, and slows the system's ability to scale
intermediate pathways and respond to local labour markets.

POLICY RECOMMENDATIONS

-> Direct public funding incentives and SETA levies toward scaling actual graduate throughput, not
just registering qualifications in under-supplied advanced clusters (cybersecurity,
cloud/infrastructure, data/Al).

-» Require or incentivise concentrated providers to establish satellite delivery, partnerships, or

recognition of prior learning pathways that extend geographic reach beyond major metropolitan
areas.

3.4 Qualification level distribution: Is the supply mix aligned with NQF 5-8 demand?

Chapter Il showed that ICT roles in demand span NQF 5-8, implying a need for tiered pathways:
intermediate applied roles (often essential for digitization across sectors) and advanced specialist roles
(required for high-end capability in data, security, and engineering). Chapter Ill therefore examines
whether the supply system produces an appropriate qualification-level mix.
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Figure 5 - Distribution of ICT programs per NQF level per field (based on the total covering the period
1994-2023)
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Source: Analysis of SAQA data conducted by authors.

Note: “Lx” refers to “NQF level x”. The % refers to the percentage of programs of the indicated NQF level over the
total number of programs provided in that specific field.
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Interpretation:

South Africa’s digital skills pipeline is characterized by a strong concentration of mid-level talent (L6-L7)
in technical fields and advanced expertise (L8—L9) in data and cybersecurity, but a clear shortage of top-
tier experts (L10) across all domains. This results in a workforce well-suited for execution and operational
roles, yet limited in its capacity to drive high-end innovation, advanced engineering, and leadership in
emerging technologies. Two patterns typically generate structural mismatch:

1. Over-concentration at a subset of qualification levels (e.g., strong degree-level output but weak
intermediate applied pathways), which constrains access and slows scaling.

2. Weak articulation pathways between levels (e.g., learners can enter at NQF 5-6 but do not have
viable progression routes to higher specializations), which reduces the pool for advanced roles
even when demand is strong.

Policy Box 11 - Section 3.4

Diagnostic finding: Where graduate output concentrates at a subset of NQF levels and articulation
pathways between levels are weak, the system produces structurally mismatched supply (enough
graduates at one level, persistent shortages at others) even if total numbers appear adequate.

POLICY RECOMMENDATIONS
-» Require qualification bodies to assess and report on articulation pathways between NQF levels in
priority digital fields as part of periodic accreditation reviews.

Tiered pipeline design and investment rebalancing toward missing intermediate tiers are addressed in
Box 2 (2.2) and Pillar 4 of the Implementation Roadmap.

3.5 Field distribution: What the pipeline is producing vs what the market is signalling

The supply evidence is most policy-relevant when it is mapped to the demand clusters identified in
Chapter Il. These include (as framed by the study’s demand signals) roles associated with software
development and engineering, data and analytics, cybersecurity, infrastructure/cloud, and hybrid digital
roles requiring strong transversal competence.

Program and graduate distribution evidence by field shows where supply is concentrated and which fields
have grown or stagnated over time (1994 — 2023).
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Figure 6 - Number of higher education graduates per year per field from 1994 to 2009
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9000
8000
7000
6000
5000
4000
3000
2000

1000
e __—-4:
1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009

——1.ITManagement, Strategy and Business Systems 96 116 180 191 220 164 167 302 402 634 1243 2021 2052 2358 2984 2601
——2. Data and Analytics

——3. Software Development and Engineering 3 2 3 3 25 157
——4. Cloud, Infrastructure and Networks 1 27 16
——5. Cybersecurity and Information Assurance

——6. Digital Design and User Experience 20 21 15 27 26 6 5 27 26 170 273 408 386 415 384 435
——7. Digital Supportand Operations 117 176 263 312 319 276
——8. Connectivity 14 8 4 6

——9. Emerging Technologies

Source: Analysis of SAQA data conducted by authors.

Figure 7 - Number of higher education graduates per year per field from 2010 to 2023

Number of graduates
9000

8000
7000
6000
5000
4000
3000
2000

1000

— —
2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023
——1.IT Management, Strategy and Business Systems 2738 3050 5306 3774 4621 4884 4254 4868 6946 7082 7719 6322 8364 7601

0

——2. Data and Analytics 12 27 50 14 33 51 72
—-3. Software Development and Engineering 39 171 202 261 291 220 179 182 511 831 1276 1020 2037 873
——4. Cloud, Infrastructure and Networks 33 32 39 48 152 164 113 124 156 480 367 375 475 244
——5. Cybersecurity and Information Assurance 9
——6. Digital Design and User Experience 424 638 544 574 938 732 905 1270 1139 1332 1161 1039 1553 606
——7. Digital Support and Operations 281 297 272 277 193 256 300 266 471 414 409 579 382 368
——38. Connectivity 2 3 1 11 7 12 24 31 26 55 69 47 46 41

——9. Emerging Technologies

Source: Analysis of SAQA data conducted by authors.
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Interpretation:

South Africa shows a clear expansion in tech-related graduates since the mid-2000s, driven
overwhelmingly by Management, Strategy and Business Systems, with secondary growth in Software
Development and Digital Design, while other fields remain relatively small. Field distribution should be
read in terms of alignment risk:

e Where graduate output is substantial and stable in fields strongly linked to high-demand role
clusters, the system is more likely to reduce shortages through scale.

e Where output is thin, volatile, or concentrated in a small number of institutions, shortages can
persist despite nominal program availability.

This is also where Chapter II’s “skill bundle” evidence matters: even in well-supplied technical fields,
mismatch can persist if programs do not reliably produce applied capability and transversal
competencies that employers signal at scale.

Policy Box 12 - Section 3.5

Diagnostic finding: Graduate output is heavily concentrated in IT Management/Business Systems and
Digital Design/UX. Demand signals point to sustained pressure in software development,
data/analytics, cloud/infrastructure, and cybersecurity, clusters where the current pipeline is
comparatively thin or volatile.

POLICY RECOMMENDATIONS

-» Publish supply-demand alignment data by field annually to support corrective action and enable
transparent prioritisation of investment.

Demand-responsive programme governance and the annual demand-signal review cycle are
addressed in Box 19 (4.2), Box 25 (5.2.3), and Pillars 2, 4 and 9 of the Implementation Roadmap.

3.6 Responsiveness under technological change: Program lifecycle and graduation trends

Demand-side evidence (Chapter Il) shows that employers identify rapid technological change as a
primary driver of the digital skills gap. Supply-side performance must therefore be evaluated not only on
how much the system produces, but on how quickly it adapts, whether it is expanding provision in high-
demand fields, maintaining stable throughput in core fields, and avoiding stagnation in areas where
demand remains strong.

The programme lifecycle data (Source: Analysis of SAQA data conducted by authors.

Figure 10) shows that a significant number of programmes were accredited between 2018 and 2021,
suggesting a period of system expansion. In the next data submission cycle of the NLRD, the 2023 data
could have an increase in the number of graduates, as the most up-to-date information is submitted
after the analysis. However, this growth was concentrated in the same fields that already dominate
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graduate output (IT Management/Business Systems and Digital Design/UX) rather than in the advanced
technical clusters where demand signals are strongest. New accreditations did not materially rebalance

the field mix toward software engineering, data/analytics, cybersecurity, or cloud/infrastructure. The

system expanded, but not in the directions that would reduce structural misalignment.

Figure 8 - Number of ICT programs active, opening and closing per year (2003-2012)
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Source: Analysis of SAQA data conducted by authors.

Figure 9 -Number of ICT programs active, opening and closing per year (2013-2023)
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Source: Analysis of SAQA data conducted by authors.
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Figure 10 - Number of opening programs per field per year (2003-2012)
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Figure 11 - Number of opening programs per field per year (2013-2023)
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Policy Box 13 - Section 3.6

Diagnostic Finding: Employers identify rapid technological change as a primary driver of the gap. A
significant number of programmes were accredited between 2018 and 2021 but mostly in the same
already-concentrated areas, not in the advanced technical clusters where demand is strongest. If
programme growth is slow in high-demand clusters, or graduation trends lag demand signals, the
system produces outdated profiles regardless of total graduate volumes.

POLICY RECOMMENDATIONS

-> Establish system responsiveness as a monitored performance indicator: track and publish
programme opening and closure rates by field alongside graduation trends.

- Where programmes in high-demand clusters show stagnation or instability, require providers and
quality bodies to report on root causes, specifically curriculum cycle times, instructor capacity,
funding rules, and mandate corrective plans with defined timelines.

3.7 Non-formal and private provision: Analytical role and system visibility

This study recognizes supply beyond formal HE and TVET qualifications, including private providers,
NGOs, and sector-funded training programs. In this paper, the relevant question is not an exhaustive
mapping, but whether these routes:

e materially expand capacity in high-demand clusters,
e provide credible progression pathways (recognition, articulation),
e and are visible enough to coordinate strategically (avoid duplication and guide investment).

The SAQA-based analysis in the preceding section captures only accredited qualifications registered on
the NQF and offered primarily by higher education institutions. This provides a robust view of formal,
recognized supply, but it excludes two categories of provision that are strategically important in digital
skills systems: non-accredited short learning programmes and workplace-based learning (WBL). These
routes are often shorter, more applied, and faster to adapt to technological change, characteristics that
matter in a labour market where employers repeatedly signal the importance of job-ready competence
and transversal capabilities.

Where private provision is substantial but “difficult to map,” that limitation is itself analytically
significant: it constrains system planning, makes it difficult to assess coverage and outcomes, and
weakens feedback loops between demand signals and training investments.

This section uses MICT SETA-funded learning programmes as a structured entry point to quantify and
interpret non-formal supply. It then triangulates these findings with tracer study outcomes and evidence
on 4IR-aligned short learning interventions to identify what beyond-formal provision contributes to
system performance and what constraints limit its ability to close persistent mismatches.
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1) Beyond-formal provision is a high-impact early-career pipeline, concentrated in NQF 6 technical
pathways

MICT SETA-funded WBL programs® (learnerships, internships, skills programs, short learning programs,
and bursaries) represent one of the few beyond-formal supply streams that is sufficiently mapped to
support analysis. The available analytics indicate rising participation and completion, particularly in NQF
4-6 programs linked to priority technical fields. Critically, the training output is concentrated in a small
set of pathways:

¢ Information Technology (Software Development, NQF 6): 40%
e Computer Systems Engineering (NQF 6): 32%

e |T Communication Network (NQF 7): 18%

e Business Applications (NQF 6): 10%

Two conclusions follow.

First, beyond-formal supply is doing something formal higher education struggles to do at pace: it is
scaling applied technical training at the intermediate/early-advanced tier (primarily NQF 6). This is
directly relevant to the demand profile and the scarcity signals highlighted in Chapter IIl. The demand
evidence in Chapter Il identifies shortages in roles such as software developers (380), network engineers
(285), and ICT security specialists (130), and the MICT SETA output concentration aligns strongly with
software, systems, and networks, the largest components of mapped WBL provision.

Second, the concentration also reveals where beyond-formal supply is not yet acting as a corrective
mechanism. The WBL portfolio as quantified is heavily oriented toward software, systems engineering,
and networks. Areas such as cybersecurity, advanced data/Al, and cloud operations appear
comparatively less visible in the mapped distribution (even if present in some short-course offerings).
This is important because the SAQA pipeline is already weak in several advanced technical clusters; if
beyond-formal provision does not intentionally rebalance into those under-supplied clusters, the
national supply mix remains structurally misaligned.

2) Completion and retention show improvement, but attrition is policy-sensitive (stipends are a binding
constraint)

MICT SETA tracer study®® evidence shows that dropout is trending downward, with the average dropout
rate falling from 11% (2020/21) to 8% (2021/22). This indicates improving program management and
learner retention. However, dropout varies sharply by program type (2020/2021), specifically:

e Bursaries: 17% (highest)

e Skills programmes: 4% (lowest)
e Learnerships: 5%

e Short programmes: 7%

38 MICT SETA interview and presentation reflecting results of MICT SETA QMR 2023/24.
39 MICT SETA Tracer Study Survey, 2024.
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e Internships: 7%

The drivers of attrition are not primarily pedagogical; they are operational and therefore addressable.
The tracer evidence identifies delayed stipends and low stipend amounts as major contributors to
dropout, alongside personal circumstances (relocation, illness). The highest dropout in bursary programs
is plausibly linked to the longer duration and intensity of degree/diploma pathways.

Policy Box 14- Section 3.7

Diagnostic Finding: MICT SETA-funded WBL programmes are effectively converting training into
employment at the intermediate tier (NQF 6), with post-programme unemployment dropping from
72% to 49%. However, dropout is driven primarily by operational factors namely delayed and
insufficient stipends, not by pedagogical failure. Because learners support an average of 1.4
dependents, the household-level cost of dropout extends well beyond the individual. This means
attrition is addressable, but only if treated as a supply-performance obligation rather than an
administrative detail.

POLICY RECOMMENDATIONS

-» Establish binding payment standards and monitoring requirements for SETA-funded WBL
programmes. Link provider performance reporting to completion rates disaggregated by programme
type.

-» Introduce a contingency mechanism to cover delayed stipend payments so attrition is not driven
by administrative failure.

-> Shift WBL programme management from activity metrics (enrolments) to outcome metrics
(completions and employment within defined timeframes). Scale WBL as a strategic supply lever, not
a secondary channel.

3) Employment outcomes demonstrate conversion from training to jobs, but also reveal quality-of-
employment constraints

The tracer study (2023/24)* provides unusually strong outcome evidence for beyond-formal provision:

e Pre-entry unemployment: 93% of learners unemployed

e Post-programme unemployment reduction: 72% (2023) - 49% (2024)

e Time to employment: average 7 months, with >25% employed in less than one month

e Employment attribution: those reporting employment as a result of the programme increased
from 27% (2023) - 64% (2024)

40 MICT SETA Tracer Study Survey, 2024.
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e Promotions since completion increased 20% = 28% (2023-2024)

These results support a clear conclusion: WBL is not only producing training activity; it is producing
measurable transitions into employment and early career progression. This is consistent with the finding
that employers value applied competence and transversal capability, and it reinforces the relevance of
WBL modalities for bridging youth into digital roles.

The placement distribution also matters analytically:

e 41% placements in Media, Advertising, and ICT
e 33% placements in Education
e additional placements in retail, tourism, hospitality, and services

This confirms that digital skills demand is not confined to “ICT firms”; beyond-formal routes are feeding a
broader digitalizing economy, consistent with job posting evidence emphasizing transversal digital skills.

At the same time, wage data indicates an important constraint on the quality of employment outcomes:

e Average monthly salary increased from R7,207 (2023) - R11,737 (2024)
e Yet 61% still earn below R10,000

Policy Box 15 - Section 3.7

Diagnostic Finding: WBL is successfully moving people into employment, average wages rose from
R7,207 to R11,737 between 2023 and 2024, and employment attribution to the programme increased
from 27% to 64%. However, 61% of completers still earn below R10,000, indicating that many
outcomes remain in lower-wage segments and progression into advanced roles is limited. The
placement distribution also confirms that digital skills demand extends well beyond ICT firms: 33% of
placements went into education, with additional placements in retail, tourism, and services.

POLICY RECOMMENDATIONS

-» Create stackable, modular progression pathways that allow WBL completers to advance into
higher-level specialisations (data, cybersecurity, cloud) through recognised micro-credentials linked
to higher-wage occupations.

-» Formalise employer-linked applied learning tracks and competence-based assessment so
completers can demonstrate advanced capability in ways that support higher-wage employment and
reduce the need for employer-side re-training.

The broader household impact is also policy-relevant:

e Learners support 1.41 dependents on average; >70% report at least one dependent.
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This implies that completion and employment outcomes have high social returns; dropout driven by

stipend delays therefore imposes broader household-level costs.

4) The MICT SETA 4IR Division demonstrates agility and geographic reach, an important counterweight to

slow formal cycle times

Table 3 - 4IR learning programmes (2025)

Municipalities

Software Development,
RPA, Extended Reality, Al
& Machine Learning, 3D

: A T - . Number of
Province Area District Municipality Description of Project L.
Beneficiaries
Mpumalanga Agincourt, Bushbuckridge, Short Programme: 192
KaMhlushwa, Nkomazi, Mbombela, Artificial Intelligence, 5G,
Emalahleni, Emalahleni & Govan Software Development,
Mbombela and Mbeki Local Design Thinking & Data
Secunda Science
Northwest Mafikeng Moses Kotane, Short Programme: 180
Madibeng, Ngaka Artificial Intelligence &
Modiri-Molema Mobile Repairs
Free State Botshabelo Mangaung Metro Short Programme: 3D 25
Municipality Printing
Northern Cape Kimberley & Sol Plaatjie, Dawid Short Programme: loT 85
Upington Kruiper
Kwa-Zulu Natal Ethekwini, Richmond, Ethekwini, | Short Programme: 105
Richmond & Amajuba Internet of Things,
Newcastle eWaste, Machine Learning
Eastern Cape Gqgeberha & East Nelson Mandela Bay Learnership: Data Science, | 82
London Metro & Buffalo City Optic Fibre & Machine
Learning
Gauteng Tshwane & Johannesburg & Internship Programme: Al, | 350
Johannesburg Tshwane Metropolitan | Design Thinking and
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: A T - . Number of
Province Area District Municipality Description of Project L.
Beneficiaries

Printing, 5G & Cloud
Computing

Limpopo Mokopane Waterberg District Data Science 30
Municipality

Source: MICT SETA 2025 presentation shared during the interview.

The 4IR Division provides a clear example of how short learning interventions can complement formal
qualifications by responding quickly to emerging technologies and distributing training beyond major
hubs. The data on 4IR learning programmes (Error! Reference source not found.3) shows multi-province
roll-out with programmes in Al, 5G, loT, Data Science, Machine Learning, Software Development, RPA,
Extended Reality, 3D printing, cloud computing, and optic fibre.

Two features are analytically significant:

(i) Geographic diversification. The programmes reach both metropolitan areas (e.g.,
Tshwane/Johannesburg) and smaller towns (e.g., Botshabelo; Mokopane; Agincourt and others). This
matters because supply constraints often become spatial constraints; distributed short-course provision
can reduce geographic access barriers.

(ii) Portfolio breadth across emerging domains. The programme menu includes both broad packages
(multi-topic short programmes) and niche offerings (e.g., 3D printing, 10T). This combination is
strategically valuable: it can scale foundational exposure rapidly while “seeding” capabilities in emerging
domains that may later need formalization.

The reported outcomes strengthen the case that these programmes are not only training activities but
ecosystem interventions:

e 130 jobs created

e 47 companies registered (optic fibre, 5G, cloud, Al, loT)

e 18 digital cooperatives established

¢ 5 incubation programmes launched (Al; optic fibre; mobile repair)
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Policy Box 16 - Section 3.7

4IR short learning: an agile mechanism and an entrepreneurship lever

Diagnostic Finding: The MICT SETA 4IR Division reaches secondary towns as well as metros, covers
emerging domains (Al, 5G, loT, data science, machine learning, cloud, optic fibre), and has generated
130 jobs, 47 registered companies, and 18 digital cooperatives. This is functioning as an ecosystem
intervention, seeding emerging capabilities and supporting enterprise creation in places and
timeframes where formal pipelines cannot respond. Its value is not only as a training channel but as a
counterweight to the slow cycle times of accredited provision.

POLICY RECOMMENDATIONS

-> Protect and expand the 4IR agility mechanism with dedicated, sustained funding, treating it as a
permanent strategic component of the supply system, not a pilot.

-» Formalise progression routes from 4IR exposure courses into deeper, recognised qualifications so
learners are not left at a ceiling after initial engagement.

-» Extend geographic reach into secondary towns as an explicit equity and access objective, not
incidental coverage.

5) Private initiatives show innovation and relevance, but scale and system integration remain constrained

The evidence from private actors (Mazars*, InnoGlobal*, NTT#3) illustrates a consistent pattern of good
practice: industry connection, practical training, mentoring, and problem-solving in real work contexts.

These approaches align with demand-side signals that emphasize transversal competencies and applied
competence.

However, the cases also reveal systemic barriers that limit scale:

e Accreditation and recognition processes are often too slow for agile formats (micro-credentials,
fast refresh cycles).

e High-quality delivery depends on mentoring and employer engagement, which is resource-
intensive to scale.

e Employers report that many graduates lack job-ready competence, reinforcing the need for
stronger applied learning and more reliable competence evidence.

41 Forvis Mazars. (n.d.). Institute of Development. Forvis Mazars South Africa. Retrieved March 2025, from
https://www.forvismazars.com/za/en/services/outsourcing/forvis-mazars-institute-of-development.

42 InnoGlobal. (n.d.). DigiSkills Africa. Retrieved March 2025, from https://innoglobal.com/digiskills-africa/.
4 NTT Ltd. (n.d.). Services. NTT Global. Retrieved March 2025, from https://services.global.ntt/en-us/.
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Policy Box 17 - Section 3.7

Diagnostic Finding: Evidence from private actors (Mazars, InnoGlobal, NTT) shows consistently good
practice: industry connection, practical training, mentoring, and real-work problem contexts. But
accreditation processes are too slow for agile formats, quality is resource-intensive to scale, and
without system-level recognition these programmes remain invisible to national planning. Short-
course and private provision therefore operates as an untracked parallel pipeline, providing agility
and strong practice-based models, but unable to be coordinated strategically or to offer learners
credible progression pathways.

POLICY RECOMMENDATIONS

-» Publish a public registry of recognised non-formal digital skills programmes in priority fields, so
short-course and private provision complements the formal system rather than running beside it
invisibly.

Recognised micro-credential mechanisms and outcomes-based reporting requirements for publicly
funded non-formal provision are addressed in Box 22 (4.3.3) and Pillar 7 of the Implementation
Roadmap.

Conclusions on the gap between demand and supply

Building on the evidence on formal higher education supply and beyond-formal pathways (MICT SETA-
funded WBL, 4IR short programs, and selected private initiatives), three conclusions emerge about
where South Africa’s digital skills supply aligns with labour market demand, and where structural gaps
persist. These conclusions are grounded in the demand signals presented in Chapter Il (high prevalence
of transversal and basic ICT requirements in postings; persistent shortages in advanced ICT occupations)
and the supply evidence presented in Chapter Il (field-mix concentration in formal completions;
guantified outcomes from WBL and 4IR interventions).

Clear matches (where supply mechanisms align with demand signals)

1) Foundational and transversal digital capability is being supplied at scale, consistent with widespread
market demand.

Generalist ICT programs dominate the accredited higher education offer and graduate output (73% of
offerings and 68% of graduates). This aligns with demand evidence showing that a large share of job
postings require transversal digital skills (44.8%) and basic ICT skills (30.9%). In system terms, the formal
pipeline is currently strongest at producing broadly applicable digital capability that supports entry-level
and cross-functional roles across sectors.

2) Workplace-based learning (WBL) is demonstrably effective in priority technical fields and converts
training into employment.
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MICT SETA-funded programmes concentrate output in Software Development (40%), Systems
Engineering (32%), and Networks (18%), mapping directly onto several hard-to-fill occupations identified
in the demand evidence (e.g., shortages of 380 software developers and 285 network engineers).
Outcomes are strong: participants were predominantly unemployed before entry (93%), unemployment
fell from 72% to 49% (2023—-24), more than a quarter found employment in less than one month, and
average monthly salaries rose from R7,207 to R11,737. These results show that WBL routes are one of
the most effective supply instruments currently available for reducing unemployment and filling
technical roles requiring applied competence.

3) 4IR short learning interventions are functioning as an agile mechanism for seeding emerging
capabilities and supporting entrepreneurship.

The 4IR Division programs are geographically distributed and cover emerging domains (Al, 10T, 5G, data
science, machine learning, cloud, optic fiber). The reported ecosystem outcomes, (130 jobs created, 47
companies registered, 18 digital cooperatives, and five incubation programs), demonstrate that these
interventions can complement formal provision by responding quickly to evolving technologies and
supporting self-employment and innovation-driven growth.

Persistent gaps (where structural misalignment remains)

1) Advanced technical specializations remain structurally under-supplied in the accredited pipeline.
The SAQA-based supply analysis shows that recorded achievements are heavily concentrated in IT
Management/Business Systems and Digital Design/UX, while several advanced technical clusters
particularly Data and Analytics, Cybersecurity, Cloud/Infrastructure, and some areas of Software
Engineering, produce very low graduate volumes consistent with limited program availability. This is
misaligned with demand signals that repeatedly emphasize advanced technical roles (including data-
related and security roles) and the need for job-ready applied competence.

2) Completion is constrained by operational factors in beyond-formal provision, stipend reliability is a
binding constraint.

Dropout is improving overall (11% - 8%), but bursaries show high attrition (17%), and tracer evidence
identifies delayed/insufficient stipends as a major driver of dropout. Because a large proportion of
learners support dependents, stipend instability directly undermines completions and weakens the
effective supply pipeline.

3) Short-course and private provision remain fragmented and insufficiently visible for strategic
planning.

Non-accredited short learning programs and private initiatives provide agility and strong practice-based
models, but they remain difficult to map systematically and are weakly integrated into recognized
progression routes. This fragmentation limits coordination makes it difficult to target investment into
under-supplied clusters and reduces the portability of learning into formal qualifications and career
ladders.
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4) Employment conversion is improving, but progression into higher-wage advanced roles remains
limited for many learners.

While average wages increased to R11,737, a majority (61%) still earn below R10,000. This suggests that
many outcomes remain clustered in lower-wage segments, reinforcing the need for stackable pathways,
applied specialization, and progression mechanisms that move learners into higher productivity roles.

Implications for the recommendations that follow

The ecosystem already contains high-performing mechanisms, notably WBL and agile 4IR interventions,
but these are not yet sufficient to correct structural under-supply in advanced technical clusters. Closing
the gap requires a governance shift, not just more activity.
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IV. A complex stakeholder network with weak strategic
alignment

4.1 System governance: complexity without a single steering function

South Africa’s digital skills landscape comprises a dense set of stakeholders with intersecting mandates.
Government departments, including the Department of Communications and Digital Technologies
(DCDT) and the Department of Higher Education and Training (DHET), alongside the Department of
Science and Innovation and the Department of Trade, Industry and Competition, each drive digital skills
initiatives through different instruments and funding channels. In parallel, institutions such as SAQA, the
Council on Higher Education (CHE), and the Quality Council for Trades and Occupations (QCTO) shape
what qualifies as recognised training through qualifications design, accreditation, and quality assurance.

Figure 12 - South Africa higher education digital skills stakeholders mapping per function
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Ministry of ICT Sector Education and Training Authority (MICT SETA)

Source: Designed by the authors.

The institutions mapped above can be grouped into four functions: government bodies setting policy and
coordination; education and training providers defining and delivering programmes; industry and
business signaling demand; and labour and civil society advocating for inclusive participation.

Government: steering policy, strategy and coordination. The Department of Communications and
Digital Technologies (DCDT) leads implementation of the National Digital and Future Skills Strategy
(NDFSS), facilitates the Interdepartmental Coordinating Committee for Digital Skills, and is establishing a
Digital Skills Forum and a digital skills observatory. The Department of Higher Education and Training
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(DHET) plays a parallel leadership role in the post-school system, coordinating implementation across
TVET colleges and universities in partnership with the Sector Education and Training Authorities (SETAs),
in particular the Media, Information and Communication Technologies SETA (MICT SETA). The
Department of Basic Education (DBE) develops foundational digital skills in schools, including the new
Coding and Robotics curriculum. The Presidential Task Team on Digital Skills, established under the Office
of the President and operating in partnership with the DCDT and DHET, coordinates implementation
across departments and tracks progress against national targets. Other line departments with direct and
enabling roles include the Department of Science and Innovation (DSI), the Department of Employment
and Labour (DEL), and the Department of Trade, Industry and Competition (DTIC), alongside provincial
departments. The National Economic Development and Labour Council (NEDLAC) facilitates tripartite
dialogue across government, labour, business, and civil society.

Education and training providers: programme definition and delivery. South Africa has 145 higher
education institutions (26 public, 119 private) and 341 TVET colleges (50 public, 291 private)*. TVET
colleges deliver practical, occupationally relevant digital skills with curricula defined centrally by DHET's
TVET division. Universities determine their own programmes and curricula and have begun to align with
Fourth Industrial Revolution (4IR) skills needs, as documented by Universities South Africa (USAf).*

Community Education and Training (CET) Colleges play an important role in foundational digital literacy
for unemployed adults, township entrepreneurs, informal-sector workers, and second-chance learners
outside the university and TVET pipelines. Private and non-profit providers, represented by the
Association of Private Providers of Education, Training and Development (APPETD), deliver short, flexible,
workplace-relevant programmes. Quality assurance is provided by the Council on Higher Education (CHE)
for universities, the Quality Council for Trades and Occupations (QCTO) for occupational qualifications,
and the South African Qualifications Authority (SAQA) as custodian of the National Qualifications
Framework.

Industry and business: driving demand and innovation. Employers define demand for digital skills and
are critical partners in curriculum co-design, workplace-based learning, and upskilling. The Institute of
Information Technology Professionals South Africa (IITPSA) and the Digital Council of South Africa act as
intermediaries between industry and government, providing policy advice and supporting talent
development. Tech hubs, incubators, and innovation labs, including the Centre for Artificial Intelligence
Research (CAIR), the Artificial Intelligence Institute of South Africa (AlISA), and the Centre for 4IR South
Africa (C4IR), nurture digital entrepreneurship and build collaborative ecosystems around emerging

4 Limitations: The data for TVET colleges is somewhat dated, and private TVET numbers may fluctuate due to registration
changes. For HEls, private institutions are often smaller and specialized, and the number may not include all unregistered
providers. For the most current data, consult the Department of Higher Education and Training (DHET) website
(www.dhet.gov.za).

45 USAf. (2024). Environmental Scan for 4IR, Training and the World of Work. https://usaf.ac.za/wp-content/uploads/4IR-
Environmental-Scan-Report 2024.pdf.
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technologies. The South African Graduate Employers Association (SAGEA) provides labour market
insights, particularly on graduate recruitment.

Labour and civil society: advocating for inclusive participation. Organised labour engages in upskilling
initiatives as digitalisation reshapes job profiles, while civil society organisations extend access to digital
training in underserved communities. Collective X, a South African non-profit, contributes to aligning
digital skills supply with industry needs through collaborative training initiatives, working alongside
frameworks such as Digital Skills Framework One (DSFOne) to coordinate digital competencies across
sectors.

Each layer of the system delivers a distinct tier of digital skills. Public and private universities produce
advanced ICT graduates, including software developers, data scientists, cybersecurity specialists, and
cloud and infrastructure engineers. TVET colleges deliver intermediate and applied roles, including IT
technicians, network support specialists, digital operations technicians, and field installers. CET colleges
focus on foundational digital literacy for unemployed adults, township entrepreneurs, informal sector
workers, and second-chance learners outside the university and TVET pipelines. The National Student
Financial Aid Scheme (NSFAS) underwrites student access across these channels through approved
bursary programmes.

This institutional breadth is an asset, but it also creates a predictable coordination failure: no single
entity is accountable for steering the national digital skills pipeline across the full chain from demand
signals to supply decisions. Digital skills objectives are therefore pursued in parallel, through DCDT’s
strategic initiatives and DHET’s skills planning instruments, without a single steering function responsible
for: (i) agreeing national training priorities by field and level, (ii) sequencing delivery across institutions,
and (iii) unblocking cross-agency bottlenecks (funding rules, accreditation timelines, placement
capacity).

A Presidential Task Team on Digital Skills has been established to improve interdepartmental alignment
and remove bottlenecks. This is a positive step. The remaining question is whether the mechanism has
sufficient authority and operating cadence to translate coordination into delivery alignment (i.e.,

decisions that change programme portfolios, funded intake, and work-based learning capacity at scale).

A key gap is the absence of portfolio discipline: no mechanism currently has a mandate to rationalise
overlapping initiatives and concentrate funding on a small set of priority pipeline outcomes.

Policy Box 18 - Section 4.1

DIAGNOSTIC FINDING: South Africa has a dense stakeholder network spanning DCDT, DHET, DBE, DSI,
SETAs, and quality bodies, but no single entity is accountable for steering the national digital skills
pipeline across the full chain from demand signals to supply decisions. The Presidential Task Team is a
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Policy Box 18 - Section 4.1

positive step, but the key unresolved question is whether it has sufficient authority and operating
cadence to translate coordination into pipeline-level decisions.

POLICY RECOMMENDATIONS
-> Create a single delivery steering function with authority to:
(i) Set national priority fields and levels annually;
(i) Manage the programme portfolio by reducing duplication and concentrating investment;

and
(iii) Resolve bottlenecks across DCDT/DHET/SAQA/CHE/QCTO, not only convene dialogue.
- Use funding and target-setting power to enforce alignment, not consensus-reliance. The steering
body must have portfolio discipline: a mandate to rationalise overlapping initiatives and concentrate
resources on a small set of measurable pipeline outcomes.

4.2 Visible symptom: persistent mismatch between advanced skills demand and supply
outputs (and why feedback loops fail)

The governance gap described in Section 4.1 is visible in outcomes: South Africa produces ICT graduates
and trainees, but not consistently in the quantities, specialisations, and competency profiles required by
employers. Employers continue to report unfilled tech vacancies even as a portion of graduates struggle
to translate credentials into relevant employment pathways. This is a signal of pipeline misalignment,
not a simple shortage of initiatives.

A key reason the mismatch persists is that demand intelligence does not routinely govern supply
decisions. Industry demand is growing rapidly across software development, data/analytics, and
cybersecurity. Industry groups such as the Institute of IT Professionals South Africa (IITPSA) and Digital
Council SA have raised concerns about job readiness, contributing to employer reliance on in-house
training and partnerships with private academies. Stakeholders described a growing market for short,
industry-led courses precisely because formal programmes are perceived as less responsive and
accreditation routes are slow and bureaucratic.

Coordination platforms exist (including DCDT’s Interdepartmental Coordinating Committee and the

envisioned Digital Skills Forum?), but they have not yet functioned as an operational feedback loop that
consistently reshapes the levers that determine labour-market alignment: programme portfolios, funded
seats, curriculum refresh cycles, and work-integrated learning capacity. Employer engagement therefore

46 Digital Council Africa. (2021). Digital Skills Forum: Draft Terms of Reference.
https://www.digitalcouncil.africa/docs/Digital Skills Forum Draft%20Terms%200f%20Reference 2021.pdf.
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remains largely episodic ad hoc collaborations, occasional participation in panels, and limited influence
through bodies such as SAGEA, which is insufficient to drive system-wide shifts in supply.

Stakeholders also noted that WIL placement capacity is geographically concentrated in major
metropolitan areas, and that online and hybrid placement models in fields where on-site presence is not
essential could expand capacity beyond the metros.

Labour unions and civil society organisations are also relevant stakeholders, particularly for worker
protections and inclusive reskilling pathways amid digital transformation. However, stakeholders
reported that these actors remain under-leveraged in the digital skills agenda beyond broader dialogue
platforms such as NEDLAC. As a result, equity issues such as gender gaps in ICT, rural exclusion, and the
needs of NEET youth, are often addressed through parallel initiatives (frequently donor-funded or NGO-
led) rather than being built into the mainstream national pipeline.

Policy Box 19 - Section 4.2

Diagnostic finding: The governance gap is visible in outcomes: South Africa produces ICT graduates
and trainees, but not consistently in the quantities, specialisations, and competency profiles
employers require. A key reason the mismatch persists is that demand intelligence does not routinely
govern supply decisions. Existing coordination platforms have not yet functioned as operational
feedback loops that reshape programme portfolios and funded intakes.

POLICY RECOMMENDATIONS

-» Shift from 'initiative alignment' to 'pipeline alignment': establish explicit annual targets for
completions by priority field and level (software, data/analytics, cybersecurity, cloud/infrastructure)
and track performance transparently.

-» Create formal employer co-ownership of occupational profiles, applied competency standards,
and WIL placement pipelines in priority clusters, converting demand evidence into curriculum
content and job-ready assessment, not just advisory input.

4.3 Education and training providers: stretched by slow processes and legacy models

Formal education institutions, namely universities and Technical and Vocational Education and Training
(TVET) colleges, remain the backbone of digital skills supply. South Africa has 50 public TVET colleges and
26 public universities, alongside a large private provider base offering ICT-related programmes. While
there has been progress (including basic digital skills training introduced in NC(V) programmes and an
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update to the Information Technology and Computer Science programme through a Robotics stream),*
the overall provider system remains insufficiently agile to keep pace with emerging digital skills needs.
The binding constraint is not the absence of institutions; it is the combination of legacy programme
models, slow qualification approval cycles, and limited capacity to adapt curricula and lecturer
competence to fast-changing digital fields.

4.3.1 TVET: high potential, structurally constrained modernisation

The 2024 TVET College enrolment data®® reveal that of the 37 405 students enrolled in NC(V) Level 4 in
2024, 1 680 students are enrolled in Information Technology and Computer Science programmes (4%).
TVET colleges have strong potential to expand supply in applied, mid-level digital roles, such as IT
technicians, network support specialists, and field technicians, where labour market demand is typically
immediate and where work-integrated learning can add significant value. However, public TVET provision
remains anchored in legacy curricula, particularly NATED (Report 191) (currently being phased out) and
NC(V) (an alternative pathway equivalent to Matric). The constraint was historically structural, namely
government funding and student financial aid were tied to these legacy programmes, leaving colleges
little incentive to adopt new occupational qualifications.

The January 2024 mainstreaming of NSFAS funding for approved Occupational Qualifications has begun
to address this funding lock-in (clause 4.3.3.4 of the 2025 NSFAS Eligibility Criteria explicitly includes
"Occupational programmes which are approved for NSFAS funding by DHET"). The residual constraint,
which is real but different, sits in three places: the coverage of the approved-programme list, QCTO
accreditation throughput, and lecturer capacity to deliver fast-moving digital content. This update
strengthens the report's overall argument. The binding constraint on TVET digital-skills delivery is shifting
from funding rules toward implementation capacity, which reinforces the broader message that the
challenge is less about new policies and more about effective implementation.

This creates a predictable outcome: even when demand shifts, TVET remains slow to introduce agile,
tech-focused training aligned with current industry needs. Stakeholders therefore recommended
pragmatic interim measures, such as embedding a basic digital literacy module into existing TVET
programmes, while broader implementation reforms take effect. Without faster QCTO accreditation, an
expanded list of approved digital qualifications, and stronger lecturer capacity, the TVET sub-sector is
unlikely to provide the scale of modern, role-ready digital training required.

47 Winkler, H. S. (2021, February 25). Question NW204 to the Minister of Higher Education, Science and Innovation:
Planned revision of TVET curricula [Parliamentary question and ministerial reply]. Parliamentary Monitoring Group.
https://pmg.org.za/committee-question/15529/

8 Republic of South Africa’s Department of Higher Education and Training. Statistics on Post-School Education and

Training in South Africa: 2024. Released in May 2026.
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Policy Box 20 - Section 4.3.1

Diagnostic finding: TVET colleges have strong potential to expand supply in applied mid-level digital
roles such as IT technicians, network support, and field technicians, where demand is immediate and
WIL adds significant value. The funding lock-in that historically constrained TVET modernisation has
begun to ease following the 2024 NSFAS mainstreaming of approved Occupational Qualifications; the
binding constraint is now QCTO accreditation throughput, the coverage of the approved-programme
list, and lecturer capacity. Even when demand shifts, TVET typically lags by years.

POLICY RECOMMENDATIONS

-> Expand the list of NSFAS-approved digital Occupational Qualifications, building on the 2024
mainstreaming reform, and accelerate QCTO accreditation throughput so colleges can adopt modern
digital qualifications at pace.

-> Introduce an interim minimum digital literacy standard across all TVET programmes as a bridging
measure while longer-term curriculum reform proceeds.

-> Establish a TVET digital modernisation fund specifically for laboratory equipment, infrastructure
upgrades, and lecturer capacity development in ICT programmes.

4.3.2 Universities: curriculum autonomy exists, but time-to-update is misaligned with
technological change

Universities have greater autonomy in curriculum design, and leading institutions® (e.g., Pretoria, Cape
Town, Wits, Johannesburg) have begun incorporating 4IR-related content such as Al, data science, and
robotics. However, the pace of change is uneven and often slow. A central bottleneck is the formal
approval and accreditation cycle for new qualifications: programmes must pass internal vetting, then
obtain accreditation through the Council on Higher Education (CHE) and be registered on the National
Qualifications Framework through SAQA. This process ensures quality, but stakeholders consistently
identified long review, update, and accreditation cycles as a critical inefficiency.

In fast-evolving digital fields, time-to-update becomes a structural misfit. Industry demand for particular
competencies (e.g., an emerging cybersecurity practice, tools, or programming frameworks) can shift in
months, while a formally accredited programme can take years to approve, implement, and produce
graduates. The practical consequence is that formal university programmes can be out of sync with
current toolsets and employer expectations by the time graduates enter the labour market, particularly
in applied technical clusters.

4 University of Johannesburg. (n.d.). UJ and TUT collaborate to launch TUT Hub of the Al Institute of South Africa.
UJ Newsroom. Retrieved March 2025, from https://news.uj.ac.za/news/uj-and-tut-collaborate-to-launch-tut-hub-
of-the-ai-institute-of-south-africa-2/.
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Policy Box 21 - Section 4.3.2

Diagnostic finding: Universities have begun incorporating 4IR content (Al, data science, robotics) but
the pace is uneven. The core structural bottleneck is formal accreditation: in fast-evolving fields,
industry demand for a specific competency can shift in months while a formally accredited
programme can take years to approve, implement, and produce graduates, creating a lag that
compounds with each technology cycle.

POLICY RECOMMENDATIONS

-» Create accelerated approval pathways for fast-changing digital fields, using time-bounded review
cycles and modular content updates that preserve quality standards while reducing time-to-
deployment.

-» Require periodic refresh mechanisms for priority digital programmes like a 'mandatory refresh
windows', so curricula in cybersecurity, Al/data, and cloud cannot fall more than a defined threshold
behind current practice.

- Expand industry partnership requirements for approved programmes in priority fields to include
access to current tooling, guest expertise, and applied project assessment.

4.3.3 Non-traditional providers: Agile but lack recognition and quality assurance

The system’s reliance on formal programme data (including SAQA records) likely understates the volume
of training occurring through unaccredited channels, an area that is expanding precisely because it
adapts more quickly to market needs. Non-traditional providers such as coding bootcamps and private
online academies can close short-term gaps by delivering current, job-relevant training. However, in the
absence of a recognised accreditation or quality assurance mechanism for these formats, their
credentials have weaker signalling value to employers and uneven quality is harder to assess. This limits
learner mobility and progression, even when training is relevant.

The system therefore faces a trade-off: formal pathways have recognition and standards but are slow;
non-traditional pathways can be rapid but remain weakly integrated into recognised progression ladders.
Without reforms that connect these channels, the ecosystem continues to underperform on agility while
also failing to capitalise fully on market-responsive provision.

These constraints persist despite strong system foundations, including the National Digital and Future
Skills Strategy, established funding channels (National Skills Fund; SETAs), and pockets of effective
partnership and delivery. The reform challenge is therefore less about generating additional initiatives,
and more about improving steering, agility, and pathway integration.
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Policy Box 22 - Section 4.3.3 + Section 3.7

Diagnostic finding: The system's reliance on formal programme data understates the volume of
training in unaccredited channels, which is growing precisely because it adapts more quickly to
market needs. Without integration, the system faces a permanent trade-off: formal pathways have
standards but are slow; non-traditional pathways are rapid but unrecognised. This gap prevents the
ecosystem from combining both strengths.

POLICY RECOMMENDATIONS

-» Introduce a recognised micro-credential mechanism with clear learning outcomes, applied
assessment standards, and employer-trusted credentialing, providing a quality assurance route that
is faster and lighter than full programme accreditation.

-» Build articulation pathways so that accredited and non-accredited learning can connect (credit
recognition, RPL frameworks) and learners are not forced to choose between fast/relevant and
recognised/stackable.

-> Require any non-formal programme receiving public funding to publish completion and
employment outcomes against defined standards.

4.4 International perspective: operating principles that reduce fragmentation

International experience suggests that demand—supply alignment improves when three conditions are
met:

1) an empowered coordination mandate;
2) aroutine mechanism that converts demand signals into supply decisions, and
3) flexible credentialing that enables faster curriculum adaptation without weakening quality.

Below are four cases that are relevant to South Africa because they have a comparable socio-economic
context (middle-income emerging economy with structural inequality), documented policy reform in
digital skills supply or coordination over the past decade, and availability of public evaluation evidence
sufficient to identify what worked and what did not.

These cases illustrate the operating principles outlined earlier in the following aspects:
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e Governance that can steer delivery, not only convene stakeholders. India’s use of sector-
oriented coordination and public—private platforms illustrates how an enabling mandate can
align training offerings to evolving roles and scale uptake through targeted support.*®

e Asingle strategic frame that drives sequencing and implementation. Brazil’s digital
transformation strategy illustrates how initiatives can be organised under a unified programme
logic, allowing clearer role division, prioritisation, and iterative updating as needs evolve.>!

¢ Flexible pathways and partnerships that accelerate job-ready delivery. Tiirkiye’s reskilling
approaches illustrate how partnerships and agile delivery models can expand job-ready talent
faster than traditional educational bureaucracies allow.>?

¢ Institutional networks that support diffusion and updating of vocational practice. TVET
network models (e.g., UNESCO-UNEVOC) illustrate how structured communities of practice can
help standardise, modernise, and spread delivery capacity across provider systems.>?

These examples are not templates to replicate. They reinforce a set of operating principles that are
directly relevant to South Africa’s constraints identified in Sections 4.1-4.3: authority, cadence, data
and feedback, funding leverage, and credential flexibility.

50 Expert Market Research. (n.d.). Government initiatives driving India's digital skill growth. Retrieved March 2025,
from https://www.expertmarketresearch.com/featured-articles/india-digital-skill-development.

51 OECD Al Policy Observatory. (n.d.). Brazilian strategy for digital transformation [Policy initiative record].
Retrieved March 2025, from https://oecd.ai/en/dashboards/policy-initiatives/brazilian-strategy-for-digital-
transformation.

52 Varank, M., & Zahidi, S. (2021, November 16). How reskilling can play a key role in Turkey's recovery. World
Economic Forum. https://www.weforum.org/stories/2021/11/how-reskilling-can-play-a-key-role-in-turkey-s-
recovery.

53 UNESCO-UNEVOC. (n.d.). UNEVOC Network Directory. Retrieved March 2025, from
https://unevoc.unesco.org/home/Explore+the+UNEVOC+Network.
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V. Policy landscape and implementation levers

5.1 Policy architecture in brief

South Africa has a comprehensive policy framework that recognises digital skills as a national
development priority, spanning ICT policy, skills development, education, and innovation. Key anchors
include the National Development Plan 2030%, the National Integrated ICT Policy White Paper (2016)°®,
the National Digital and Future Skills Strategy (2020)°%, and DHET’s National Skills Development Plan
2030°7 alongside recurring labour-market signalling instruments such as the Occupations in High
Demand list and the Master Skills Plan. Collectively, these policies articulate an ambitious vision:
universal digital inclusion, stronger foundational digital literacy, and expanded advanced digital talent for
a competitive digital economy.

From our analysis the core constraint is not policy absence, but implementation architecture, meaning
how multiple mandates convert policy intent into aligned delivery decisions.

5.2 Implementation gaps: Why strong policy intent is not translating into delivery

5.2.1 Coherence gap: policies operate in parallel without a unified implementation spine

Although policy intent is broadly aligned, implementation is fragmented across departments and
agencies. DCDT’s National Digital and Future Skills Strategy (NDFSS) assigns roles across the education
and skills system, while DHET’s skills planning and funding instruments pursue similar objectives through
different channels. In practice, these operate as parallel lines of effort rather than a single delivery
programme with common priorities, sequencing, and accountability.

Coordination platforms (e.g., interdepartmental mechanisms and the planned Digital Skills Forum®g)
indicate recognition of the challenge, but the persistent issue is whether coordination translates into
pipeline decisions: which priority fields to expand, how many completions to target, which institutions
will deliver, and what bottlenecks will be resolved on what timeline.

54 National Planning Commission. (2012). National Development Plan 2030: Our Future — Make it Work. Pretoria:
The Presidency. Retrieved from https://www.nationalplanningcommission.org.za/National Development Plan.
55 Department of Telecommunications and Postal Services. (2016). National Integrated ICT Policy White Paper.
Government Gazette No. 40325. Retrieved from https://www.dcdt.gov.za/documents/legislations/white-
papers/file/109-the-national-integrated-ict-policy-white-paper-3rd-october-2016.html.

56 Department of Communications and Digital Technologies. (2020). National Digital and Future Skills Strategy.
Pretoria: DCDT. Retrieved from https://www.gov.za/documents/notices/national-digital-and-future-skills-strategy-
south-africa-23-sep-2020.

57 Department of Higher Education and Training. (2019). National Skills Development Plan (NSDP) 2030.
Government Gazette No. 42290, 6 March 2019

58 Digital Council Africa. (2021). Digital Skills Forum: Draft Terms of Reference.
https://www.digitalcouncil.africa/docs/Digital Skills Forum Draft%20Terms%200f%20Reference 2021.pdf.
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Policy Box 23 - Section 5.2.1

Diagnostic finding: Policy intent across DCDT, DHET, DBE, and DSl is broadly aligned, but
implementation is fragmented. The persistent issue is not strategy design but whether coordination
translates into pipeline decisions: which priority fields to expand, how many completions to target,
which institutions to resource, and who is accountable for delivery.

POLICY RECOMMENDATIONS

-» Consolidate digital skills implementation into a single cross-government delivery roadmap that
merges priorities, sequencing, and ownership across policy instruments, rather than adding
strategies to an already crowded landscape.

The steering function with authority to enforce alignment is addressed in Box 18 (4.1) and Pillar 1 of
the Implementation Roadmap.

5.2.2 Agility gap: Qualifications and funding rules slow response to fast-changing skills
demand

South Africa’s qualifications regime® ensures credibility and quality but constrains responsiveness in
fast-evolving digital fields. Approval and accreditation cycles for new or updated programmes can take
years, creating a structural mismatch between the pace of technological change and the pace of formal
curriculum renewal. This is compounded by limited policy provision for micro-credentials and other
modular forms of learning that can complement degrees and diplomas.

Funding rules further reinforce rigidity. Public subsidy and student-aid mechanisms remain oriented
toward traditional, full-length programmes, providing limited incentives for shorter, modular, or rapidly
updated offerings in priority digital domains. The same bias operates against blended and online
delivery: because public funding and NSFAS eligibility are structured around contact hours and physical
attendance, institutions that shift to blended or fully online models risk losing their funding base even
where those modalities would reach more learners more effectively. As a result, innovation often shifts
to private and employer-led training which is more agile but weakly recognised and unevenly quality-
assured.

%9 Council on Higher Education. (2013). Higher Education Qualifications Sub-Framework (HEQSF). Pretoria: CHE.
Retrieved from https://www.che.ac.za/sites/default/files/inline-
files/PUB Higher%20Education%20Qualifications%20Sub-Framework%20%28HEQSF%29%202013.pdf.

65


https://www.che.ac.za/sites/default/files/inline-files/PUB_Higher%20Education%20Qualifications%20Sub-Framework%20%28HEQSF%29%202013.pdf
https://www.che.ac.za/sites/default/files/inline-files/PUB_Higher%20Education%20Qualifications%20Sub-Framework%20%28HEQSF%29%202013.pdf

Policy Box 24 - Section 5.2.2

Diagnostic finding: South Africa's qualifications regime ensures credibility but constrains
responsiveness. Approval and accreditation cycles take years; funding mechanisms remain oriented
toward full-length, physical attendance traditional programmes; as a result, innovation shifts to
private channels that operate outside public oversight and cannot be coordinated strategically.

POLICY RECOMMENDATIONS

->» Extend public funding eligibility and NSFAS coverage to recognised blended and online delivery
modes in accredited programmes, removing the structural bias toward physical attendance that
currently penalises institutions shifting to more accessible formats and that pushes innovation into
unrecognised private channels.

Sandbox approval pathways for priority digital fields, and quality-assured micro-credentials
mechanisms, are addressed in Box 21 (4.3.2), Box 22 (4.3.3), and Pillars 5 and 7 of the
Implementation Roadmap.

5.2.3 Accountability gap: Limited monitoring of outcomes and weak learning loops

A recurring implementation weakness is the absence of a unified monitoring and accountability
framework for digital skills outcomes. Five years after the launch of after the launch of the NDFSS, there
is limited public reporting on what has been achieved, what is off track, and which interventions have

produced measurable labour-market results. This contributes to “strategy fatigue” and reduces the
system’s ability to adapt based on evidence.

Policy Box 25 - Section 5.2.3

Diagnostic finding: Five years after the launch of major digital skills initiatives, there is limited public
reporting on what has been achieved, what is off track, and which interventions have produced
measurable outcomes. Without a feedback loop, the system cannot correct itself and policymakers
cannot prioritise effectively.

POLICY RECOMMENDATIONS

-> Establish a digital skills scorecard tracking a small number of outcome indicators annually:
priority-field completions, time-to-approval/refresh, placement and wage outcomes, and inclusion
metrics.

-» Publish an annual Digital Skills Report Card with named accountabilities, enabling corrective
action rather than just visibility.

-> Require all publicly supported programmes to report placement and early progression outcomes
to make outcomes the currency of accountability, not enrolment or training volume.
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5.3 Emerging policy needs: Al and generative Al adoption

Rapid uptake of Al and generative Al tools is increasing the urgency of policy guidance on how these
technologies should be integrated into teaching, learning, and workforce preparation. Current strategies
reference 4IR broadly but provide limited operational guidance on Al literacy as a cross-cutting
competence and on responsible use of generative Al in education and training delivery.

Policy Box 26 - Section 5.3

Diagnostic finding Rapid uptake of Al and generative Al tools is increasing urgency around how these
technologies are integrated into teaching, learning, and workforce preparation in an ethical and
responsible manner. Current strategies reference 4IR broadly but provide limited operational
guidance on Al literacy as a cross-cutting requirement, or on responsible GenAl use in education and
professional contexts.

POLICY RECOMMENDATIONS

-» Develop an Al in Education integration framework and action plan covering: Al literacy as a cross-
cutting learning outcome; responsible GenAl use guidance for learners and educators; and Al tool
integration standards for higher education and TVET.

-» Issue practical guidance and pilot support for Al literacy across non-ICT professional pathways,
so Al competence is not confined to ICT graduates but embedded in healthcare, agriculture, finance,
and public administration training.
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VI. Stakeholder perspectives on the digital skills future

Stakeholder perspectives largely validate the system diagnosis presented in Chapters IV and V:
fragmentation persists because coordination lacks steering authority, supply responsiveness is slow, and
monitoring is weak. What stakeholders add is a clearer picture of where the system breaks for users:
infrastructure readiness, pedagogical capability, credential credibility, and weak pathways from training
to employment. These are not separate problems; they are practical friction points that explain why
training volume does not reliably translate into labour-market outcomes.

6.1 Areas of broad stakeholder convergence

Across government, education providers, private sector actors, and intermediaries, stakeholder feedback
converges on four points.

First, policy intent is not the binding constraint. Stakeholders recognise that strategies and plans exist
(see Chapter V), but see limited evidence of a shared implementation spine, measurable targets, and
corrective action when delivery stalls.

Second, infrastructure readiness is a gating factor. Education stakeholders, especially outside well-
resourced institutions, repeatedly emphasise that unreliable electricity, limited devices, and weak
connectivity make “digital skills integration” operationally unrealistic®®. This reinforces the provider
constraints described in Chapter IV: digital skills delivery cannot be scaled without minimum enabling
conditions.

Third, educator capability needs to be defined as pedagogical competence, not only tool use®'¢2,
Educators distinguish between being able to operate technology and being able to design technology-
enabled lessons that improve learning®. This aligns with the earlier diagnosis that the system lacks
mechanisms to convert policy goals into classroom-level practice at scale.

Fourth, training-to-employment pathways are the credibility test. Intermediaries and employers
emphasise that the value of digital training is ultimately judged by placement outcomes and early career
progression, not enrolment or completion alone.

0 Maja, M. M. (2023). Teachers' perceptions of integrating technology in rural primary schools to enhance the
teaching of English First Additional Language. Journal of Curriculum Studies Research, 5(1), 95-112.

51 Holler, S., Briandle, M., & Zin, B. (2023). How do South African TVET lecturers rate their digital competencies, and
what is their need for training for a digital transformation in the South African TVET sector? Journal of Vocational,
Adult and Continuing Education and Training, 6(1), 65—89.

62 Ngubane-Mokiwa, S. A., & Khoza, S. B. (2023). Digital skills: Academics at a South African university. South African
Journal of Higher Education, 37(2), 1-15.

83 Sithole, S. T., & Maphosa, C. (2023). Empowering South African educators: Navigating the challenges of digital
teaching and learning. South African Journal of Human Resource Management, 21, a2591.
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6.2 Findings by stakeholder category

Beneath the convergence in 6.1, each stakeholder category brings a distinct view of what is binding and
what to prioritise.

Regulators and quality-assurance bodies (CHE, SAQA, QCTO). Quality assurance bodies prioritise the
integrity of qualifications and the stability of the National Qualifications Framework. They acknowledge
that accreditation cycles are slow for fast-moving digital fields and have signalled openness to expedited
pathways for priority occupations and recognised micro-credentials, provided minimum quality
standards are preserved.

PSET delivery institutions (universities, TVET colleges, CET colleges). Public providers report two
consistent constraints: infrastructure readiness (electricity, devices, connectivity) and educator
capability, particularly in fields where industry tools move faster than institutional refresh cycles. TVET
institutions add a specific concern around lecturer capacity, given the structural remuneration gap with
industry, while for CET colleges they emphasise the need for foundational digital literacy provision tied to
recognised progression pathways.

SETAs and funding mechanisms (MICT SETA, NSFAS). SETAs identify employer demand intelligence and
workplace-based learning placements as their highest-value contribution. They also note that funding
rules have historically been oriented toward traditional contact-based delivery, although the January
2024 mainstreaming of NSFAS funding for approved Occupational Qualifications has begun to shift this
constraint (see 4.3.1).

Industry and employer associations (SAGEA, IITPSA, Digital Council SA, private providers). Industry
emphasises job-readiness and the verification problem: with many credentials in circulation, employers
find it difficult to compare qualifications and validate applied competence. Private providers and industry
partners note that their training is agile and demand-aligned but hard to scale and weakly recognised in
the formal qualifications system.

Learners and intermediaries (NEDLAC, labour unions, civil society including Collective X). Stakeholders
working closest to learners highlight stipend adequacy, placement support, and inclusion barriers, in
particular geographic, gendered, and language barriers as the decisive factors in whether training
translates into employment. They are also the loudest voice for outcomes-based accountability over
enrolment counts.

6.3 System design implications from stakeholder feedback

Stakeholder feedback does not support the idea that South Africa needs more strategies. It supports the
need for a delivery architecture with four design features:

1. A steering function with authority to set priorities, manage the portfolio, and unblock
bottlenecks (Chapter IV).
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A demand-supply conversion cycle that regularly adjusts programme portfolios, funded intake,
and placement capacity based on employer evidence (Chapter IV).

A pathway model that integrates formal and non-formal training, using recognised micro-
credentials and articulation routes (Chapter IV; Chapter V).

Outcome-based accountability, where the system tracks placement and progression rather than
only training volume (Chapter IV; Chapter V).
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VII. Inequity and digital skills divides

South Africa's digital divide is not only an access problem; it is a compounded divide across access,
capability, and outcomes. The most persistent fault lines are geographic and intersectional: despite
substantial growth in overall household connectivity (78.6% of households had internet access through
any means in 2023) significant gaps persist between metropolitan and rural areas, between men and
women, and across race and income groups.®* These divides interact and reinforce each other: limited
access constrains capability development, and capability gaps limit the returns even where access exists,
producing measurable outcome disadvantages in labour markets and access to public services.

7.1 Framing: Three divides that reinforce each other

This chapter uses the three-part framing already introduced in the literature and reflected in stakeholder
perspectives (Chapter VI):%

e Access divide (connectivity, devices, affordability)
e Capability divide (digital literacy and applied competence)
e Outcome divide (employment, income, access to services, participation)

These divides interact. Expanding access without building capability produces low utilisation and limited
labour-market returns; expanding training without addressing access reproduces selection bias in who
benefits.

7.2 Access divide: The urban—rural gap is structurally rational for markets and therefore
requires public policy

South Africa's access divide reflects both coverage and quality gaps. Stats SA's General Household Survey
2023 records mobile internet use at 76.1% of urban households versus 66.3% of rural households, a ten-
percentage-point gap that, while narrower than the continental average, masks a more severe
underlying disparity in fixed connectivity: only 1.6% of rural households had access to the internet at
home, compared to 10.7% of urban households and 21.4% of those in metropolitan areas.®® Quality

64 Statistics South Africa. (2024). General Household Survey 2023. Pretoria: Stats SA.
https://www.statssa.gov.za/publications/P0318/P03182023.pdf.

5 Jere, N. R., Mwansa, G., Ranga, M., Gamundani, A. M., & Maoneke, P. B. (Eds.). (2025). Digital Inequality in a
Developing Context: A Multifaceted Approach. Cape Town: AVARSITY Books.

56 Statistics South Africa. (2024). General Household Survey 2023. Pretoria: Stats SA. The 1.6%/10.7%/21.4% home
internet breakdown by rural/urban/metropolitan area derives from the GHS 2022 data reported in ICASA's 2024
State of ICT Sector Report and Freedom House's Freedom on the Net 2024: South Africa.
https://freedomhouse.org/country/south-africa/freedom-net/2024.
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compounds this gap further: Opensignal data for 2023 shows rural download speeds averaging 14.4%
slower than in cities, and rural users spending significantly less time connected to 4G or 5G networks.®’

The economics are unfavourable to purely commercial rollout. Across the African continent, rural base
stations cost an estimated 35—40% more to operate than their urban counterparts, primarily due to
reliance on diesel generation where grid connectivity is unreliable. %8 In South Africa's context, this is not
a hypothetical: telecommunications companies spent over R1.1 billion on diesel in 2023 alone to
maintain network continuity during load shedding.® This creates a predictable market failure: private
investment concentrates where returns are highest, leaving underserved areas dependent on public
investment and targeted incentives such as the SA Connect programme.

This has direct implications for digital skills: where access is intermittent or unaffordable, digital learning
and job search cannot be sustained, and institutions cannot reliably integrate digital teaching.

Policy Box 27 - Section 7.2

Diagnostic finding: In 2024, internet use stood at 57% in urban areas versus 23% in rural areas. Rural
connectivity is less consistent and less affordable, and the economics are unfavourable to purely
commercial rollout. Where access is intermittent or unaffordable, digital learning and job search
cannot be sustained, and institutions cannot reliably integrate digital teaching.

POLICY RECOMMENDATIONS
-» Treat rural connectivity and reliable power as enabling infrastructure for skills delivery, not a
parallel agenda. Link programme funding to readiness thresholds rather than assuming readiness.

-» Combine supply-side rollout with demand-side affordability measures: devices, targeted subsidies,
and zero-rating of essential public education and employment services to reduce cost-driven
exclusion.

7.3 Capability divide: Inequality is reproduced through uneven learning environments and
educator readiness

Even where connectivity exists, capability gaps limit participation and returns. The education system
reproduces this divide: well-resourced schools and institutions are more able to build digital

57 Opensignal. (2023, December). Rural-Urban Digital Divide Still Poses a Challenge in South Africa.
https://insights.opensignal.com/2023/12/13/rural-urban-digital-divide-still-poses-a-challenge-in-south-africa.

58 GSMA Intelligence. (n.d.). Rural Renewal: Telcos and Sustainable Energy in Africa. Retrieved [March 2025], from
https://www.gsmaintelligence.com/research/rural-renewal-telcos-and-sustainable-energy-in-africa.

59 COMRIC & ACT, cited in: Budget 2024: Telecom sector calls for diesel rebates and tackling of infrastructure
damage. The Citizen, 20 February 2024. https://www.citizen.co.za/business/budget-2024-telecom-sector-calls-for-
diesel-rebates-and-tackling-of-infrastructure-damage/.
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competence, while under-resourced schools face constraints in infrastructure and educator support”.
Stakeholder feedback (Chapter VI) reinforces that educator readiness is not only technical; it is

pedagogical, i.e. the ability to design and deliver technology-enabled learning that improves outcomes.

Capability gaps also have compounding effects: learners with limited exposure have lower confidence
and slower progression into advanced pathways, reinforcing the segmentation observed in supply
outputs (earlier chapters).

Policy Box 28 - Section 7.3

Diagnostic finding: Even where connectivity exists, capability gaps persist because well-resourced
schools and institutions are better able to build digital competence while under-resourced schools
face compounding constraints such as lack of infrastructure, educator readiness, and support system
quality. Learners with limited exposure have lower confidence and slower progression into advanced
pathways, reinforcing segmentation in supply outputs.

POLICY RECOMMENDATIONS

=> Establish staged minimum digital capability standards at key education transition points (end of
primary; entry to secondary; entry to tertiary/TVET), with targeted remediation support for learners
who do not meet them.

-» Define educator digital competence standards that include pedagogical integration, not only tool
use, and require continuous professional development (CPD) as a condition of teaching in digital-
integrated environments.

-» Prioritise rural and under-resourced schools for infrastructure upgrades and educator CPD as a
precondition for meaningful digital skills integration.

7.4 Outcome divide: Exclusion is visible in services access and labour-market participation

The strongest evidence that the divide is consequential is the outcome gap in access to services and
opportunities. The COVID-19 Social Relief of Distress grant illustrated this directly: among people who
applied online, 58% of men completed the process successfully, compared with 50% of women. This 8-
point gap shows how digital exclusion (limited connectivity, devices, and digital skills) can shape access
to essential support, separately from the policy-design factors that drove the headline approval rates’?.
Structural barriers compound geographic ones: women in rural areas face documented constraints,

7° Mwapwele, O. S., Van Wyk, M. M., & Walaza, N. (2019). Rural teachers' readiness to adopt ICTs for teaching and
learning in the Eastern Cape Province, South Africa. South African Journal of Education, 39(1).

7! Department of Social Development & SASSA. (2021). Rapid Assessment of the Implementation and Utilisation of
the Special COVID-19 Social Relief of Distress Grant. Pretoria: DSD.
https://www.dsd.gov.za/index.php/component/jdownloads/?task=download.send&id=316.
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including lower device ownership, affordability pressures, and cultural norms that discourage digital
engagement, amplifying the access gap already captured in connectivity data.”?

In labour markets, outcome divides emerge through limited ability to verify competence across
fragmented training provision and uneven access to work-integrated learning and placement pathways
(see Chapter VI's "skills verification" issue and Chapter IV's pipeline alignment logic).

Policy Box 29 - Section 7.4

Diagnostic finding: Digital exclusion translates into measurable outcome gaps: in claiming social
protection, accessing employment, and converting skills into income. The skills verification problem
identified across Chapters IV and VI compounds outcome exclusion for disadvantaged groups,
fragmented credentials and uneven access to WIL and placement pathways reduce the ability to
convert training into recognised employment.

POLICY RECOMMENDATIONS

-» Adopt a pipeline equity approach (access - capability - outcomes) with annual reporting
disaggregated by geography, gender, and disadvantage status.

-» Design digital public services for inclusion by default: low-bandwidth pathways, assisted access
points, multilingual and accessible interfaces, and alternatives for users with limited digital skills.

-» Tie publicly supported training to outcomes for disadvantaged groups: placements, progression,
and wage thresholds, so equity objectives are embedded in mainstream programme accountability,
not parallel tracks.

72 Freedom House. (2024). Freedom on the Net 2024: South Africa. https://freedomhouse.org/country/south-
africa/freedom-net/2024. See also: ICASA. (2025). Bridging the Digital Gender Divide for an Inclusive Digital
Economy. Centurion: ICASA.
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VIII. Conclusion

South Africa's digital skills challenge is real, measurable, and structural. It is not a problem of policy
intent, of which there is sufficient supply, but of delivery. The evidence assembled across Chapters Il
through VII supports four consolidated conclusions.

First, demand is broader and more layered than the public debate suggests. Online vacancy analytics,
employer surveys, and the National List of Occupations in High Demand all point in the same direction.
Demand spans foundational, intermediate, and advanced tiers, with transversal digital skills present in
44.8% of formal vacancies and acute shortages in software development, data and analytics,
cybersecurity, and cloud infrastructure. A coherent supply response cannot focus only on advanced
specialist pipelines, it must build the foundational pool from which they draw.

Second, supply is misaligned in field mix, not just in volume. SAQA data show graduate output heavily
concentrated in IT Management, Business Systems, and Digital Design, while the technical clusters most
closely associated with hard-to-fill vacancies produce comparatively few graduates. New programme
accreditations between 2018 and 2021 expanded the already-dominant areas rather than rebalancing
field mix. The system expanded, but not in the directions that would close the structural mismatch.

Third, what works is identifiable and scalable. MICT SETA workplace-based learning programmes have
demonstrably converted training into employment, with post-programme unemployment falling from
72% to 49% over a single year. The MICT SETA 4IR Division reaches secondary towns and emerging
technology domains beyond the formal pipeline. These mechanisms exist at sub-scale and are
undermined by addressable failures, in particular stipend timing and amount, rather than by design
flaws. Protecting and scaling these proven mechanisms is the highest-leverage near-term action available
to the system.

Fourth, the system is not self-correcting because no single entity is accountable for steering it. South
Africa has a dense stakeholder network, a comprehensive policy framework, and an active Presidential
Task Team. What is missing is portfolio discipline, namely a mechanism that converts demand evidence
into pipeline decisions on which fields to expand, which programmes to retire, where to place WIL
capacity, and how to verify outcomes. Coordination platforms exist but have not yet functioned as
operational feedback loops. The reform agenda set out in this report does not require new strategies. It
requires a delivery architecture.

Translating these conclusions into action requires sequenced, coordinated reforms across eleven
domains. Chapter IX sets out the Implementation Roadmap that operationalises the policy
recommendations developed across Chapters Il to VII, organised by horizon and tied to specific
accountabilities.
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IX. Implementation Roadmap

The analysis across Chapters II-VIl identifies persistent structural misalignments in South Africa’s digital
skills ecosystem that cannot be resolved by adding strategies or initiatives. What is required is
sequenced, coordinated action across eleven domains, from governance and demand intelligence to
inclusion and Al readiness. The roadmap below organises all actions proposed in this report into four
implementation horizons, enabling policymakers and stakeholders to distinguish between foundational

steps that must be taken immediately, reforms that require sustained effort over one to two years,

systemic changes with longer institutional horizons, and mechanisms that must be maintained
continuously once established. The roadmap is presented in two tables. The first organises actions across
four implementation horizons. The second assigns lead and supporting institutions to each pillar and
proposes a single monitoring indicator that can be tracked annually as part of the Digital Skills Report

Card (Pillar 9).

The roadmap follows a delivery sequencing logic: governance and measurement foundations must be
established before scaled programme interventions can succeed, and access and capability conditions
must be in place before investments in volume expansion can yield sustained returns. All actions

correspond directly to policy recommendations in the relevant policy boxes throughout this report.

Sequencing of priority actions

Table 4 - Sequenced priority actions

Topic Area

Immediate (0-12

months)

Short-term (1-2 years)

Medium-term (2-5
years)

Ongoing

1. Governance &
System Steering

2. Demand
Intelligence &

Establish a single
steering body with
authority to set national
training priorities by
field and level, and to
resolve specific
obstacles that sit across
DCDT, DHET, SAQA, CHE,
and QCTO.

Name the lead
institution and
accountable official
responsible for delivery
in each priority field.

Develop a shared
methodology for
diagnosing skills gaps,
combining vacancy

Publish a single cross-
government delivery
roadmap that assigns
sequenced
responsibilities across
DCDT, DHET, and
partner agencies,
replacing parallel
workstreams with a
shared implementation
plan.

Mandate the
Presidential Task Team
or successor body with
active delivery authority
over programme
funding and cross-
agency obstacle
resolution.

Introduce an annual
cycle in which updated
skills demand evidence
triggers concrete
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Give the steering body a
formal mandate to
reduce overlapping
initiatives and
concentrate funding on
a small set of priority
pipeline targets with
measurable outcomes.

Make funding
contingent on agreed
priorities and targets, so
alignment is enforced
rather than negotiated
each time.

Publish an annual
comparison of graduate
output against employer
demand by field, so

Each year, the steering
body reviews and
updates national
training priorities by
field and level and sets
completion targets for
the year ahead.

Steering body identifies
and unblocks specific
cross-agency obstacles
namely accreditation
delays, funding
mismatches, WIL
placement gaps, on a
rolling basis.

Update demand
benchmarks for each
priority field every year,
drawing on the latest



Topic Area

Immediate (0-12

months)

Short-term (1-2 years)

Medium-term (2-5
years)

Ongoing

Labour Market
Signals

3. Foundational
Digital Skills

4. Pipeline Scaling
& Field Alignment

5. Curriculum
Agility,

statistics, online job
posting data, and
employer surveys, and
use it to guide supply
decisions.

For each priority field,
determine what is
actually driving the gap
including too few
candidates, mismatched
competencies, lack of
work experience, or
geographic
concentration, before
designing interventions.

Define minimum digital
competency standards
for school and TVET
curricula, treating them
as a baseline
requirement across all
programmes rather than
a specialist stream.

Set explicit annual
completion targets by
field and level for
priority technical
clusters: software
development, data and
analytics, cybersecurity,
and cloud and
infrastructure. Set
complementary equity
targets disaggregated by
gender and geography
for completions in each
priority cluster.

Begin designing a fast-
track approval route for

decisions about which
programmes are
expanded, reduced, or
discontinued.

Begin collecting and
publishing data on
emigration trends by
technical field, so supply
planning can account for
how many graduates
are likely to leave the
country.

Embed minimum digital
literacy standards across
all TVET programmes.

Fund programmes that
can reach out-of-school
youth and working
adults at scale through
community-based,
online, and employer-
linked delivery.

Introduce a governance
model in which annual
demand evidence
determines which
programmes are
expanded, reduced, or
discontinued rather
than historical funding
patterns.

Remove the main
barriers that prevent
learners from
completing their studies
- close funding gaps,
expand WIL placement
capacity, and reform
credit recognition rules.

Introduce accelerated
CHE and SAQA approval
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under-supplied areas
can be identified and
addressed.

Where firms
systematically outsource
digital work in priority
fields consider
incentives to redirect
that demand toward
training and hiring
domestically.

Establish minimum
digital capability
standards at key
education transition
points (end of primary
school, entry to
secondary school, entry
to TVET or higher
education) with
targeted remediation
support for learners
who do not meet them.

Prioritise rural,
township, and lower-
quintile schools for the
rollout of remediation
support

Formalise alternative
pathways (modular,
accelerated, employer-
linked) to complement
formal degree and
diploma pipelines.

Where graduate output
is concentrated at a
small number of
qualification levels and
intermediate pathways
are weak, direct new
funding and programme
development toward
the missing tiers.

Mandate ongoing
professional

vacancy, posting, and
survey evidence.

Ensure each annual
review specifies which
type of gap dominates
in each field and what
intervention is therefore
appropriate.

Report annually on
foundational digital
competency levels,
broken down by
geography, gender, and
socioeconomic
background.

Ensure learners who
complete foundational
programmes have clear,
recognised routes into
intermediate training so
foundational
competence is an entry
point, not a dead end.

Track and publish
completion
performance against
demand benchmarks by
field and level.

Each year, review the
programme portfolio
against demand
evidence and shift
resources toward fields
where graduates are
most needed.

Track and publish
programme opening



Topic Area

Immediate (0-12

months)

Short-term (1-2 years)

Medium-term (2-5
years)

Ongoing

L L eGSR

Accreditation &
Delivery Mode

6. TVET
Modernisation

priority digital fields that
allows content to be
updated in modules on
a short review cycle,
without triggering full
reaccreditation each
time.

Set maximum intervals
within which
cybersecurity, Al and
data, and cloud
curricula must be
reviewed and updated,
so content cannot fall
too far behind current
industry practice.

Expand the list of
NSFAS-approved digital
Occupational
Qualifications and
accelerate QCTO
accreditation
throughput, building on
the 2024 NSFAS
mainstreaming reform.

pathways for fast-
changing digital fields,
using time-bounded
review cycles and
modular content
updates that preserve
quality standards while
reducing time to
deployment.

Extend public funding
eligibility and NSFAS
coverage to recognised
blended and online
delivery modes in
accredited programmes,
removing the structural
bias toward physical
attendance that
penalises institutions
shifting to more
accessible formats.

Require qualification
bodies to assess and
report, as part of
accreditation reviews,
whether learners can
progress between
qualification levels in
priority digital fields.

Introduce a minimum
digital literacy standard
across all TVET
programmes as a
bridging measure while
longer-term curriculum
reform proceeds.

Launch a TVET digital
modernisation fund for
laboratory equipment,
infrastructure upgrades,
and lecturer
development in ICT
programmes.

Prioritise rural and
small-town TVET
campuses in the first
wave of digital
modernisation fund
allocations.
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development for
lecturers in emerging
digital technologies.

Establish quality
standards for blended
and online delivery in
accredited programmes,
so institutions can
expand access through
these modes without
sacrificing recognition.

Formalise industry
partnership
requirements for
approved programmes
in priority fields, giving
students and lecturers
access to current tools,
live projects, and
practitioner expertise.

Complete the phase-out
of NATED in digital fields
and modernise NC(V)
digital content where it
remains in use,
replacing legacy
modules with current,
occupationally relevant
content aligned with
employer needs.

Extend NSFAS eligibility
to modern digital
programmes offered
through QCTO and SETA
routes.

and closure rates by
field alongside
graduation trends.

Where programmes in
high-demand fields are
not growing or
producing graduates,
require providers and
quality bodies to report
the causes and submit
corrective plans with
defined timelines.

Monitor how widely
TVET colleges are
adopting digital
programmes and report
adoption rates annually.

Track WIL placement
rates and employment
outcomes for TVET
digital graduates and
publish results.



Topic Area

Immediate (0-12

months)

Short-term (1-2 years)

Medium-term (2-5
years)

Ongoing

L L eSS SR

7. Non-formal
Provision & Micro-
credentials

8. Work-Integrated
Learning &
Employability

9. Monitoring &
Accountability

Begin consultations with
CHE, SAQA, and QCTO
on what a nationally
recognised short-course
credential would need
to look like to be trusted
by employers and
accepted into the
qualifications system.

Audit existing WIL
placement capacity by
field and identify where
placement capacity is
too small to support the
graduate pipeline.

Introduce a contingency
mechanism to cover
delayed stipend
payments so attrition is
not driven by
administrative failure.

Design a formal model
for employer
involvement in defining
graduate competency
standards and providing
WIL placements, moving
employers from
occasional advisors to
co-owners of the
pipeline.

Design a digital skills
scorecard tracking a
small number of
measurable outcomes:
completions in priority
fields, how long
programme approvals

Launch a nationally
recognised short-course
credential with defined
learning outcomes,
practical assessment
standards, and a format
that employers can trust
and compare across
providers.

Establish recognition
routes so that learning
from bootcamps, short
courses, and employer
programmes can count
toward formal
qualifications, without
forcing learners to start
over.

Establish structured WIL
programmes in priority
digital fields, with
mentored placements
and clear employer
commitments rather
than ad hoc
arrangements.

Fund relocation stipends
so cost does not exclude
rural and lower-income
learners from
metropolitan
placements. Expand
online and hybrid
placements where on-
site presence is not
essential, so geography
does not limit access.

Strengthen international
recognition of South
African digital
qualifications, to reduce
the incentive for skilled
graduates to leave in
order to upgrade their
credentials abroad.

Publish the first Annual
Digital Skills Report Card
with updated outcome
data and named
accountabilities.
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Extend public funding
eligibility to short-
course and modular
provision in priority
digital fields where
completion and
employment outcomes
can be demonstrated

Publish a public registry
of recognised non-
formal digital skills
programmes in priority
fields.

Scale employer co-
ownership of WIL to all
priority digital clusters.

Alongside training
reforms, invest in early-
career pathways,
mentored entry roles,
structured placement
tracks, competitive
starting conditions, that
give new graduates a
reason to build their
careers in South Africa.

Use levy systems,
procurement
conditions, and public-
private partnership
frameworks, to convert
systematic offshore-
outsourcing demand
into domestic capability
investment.

Establish a monitoring
system in which
outcome data including
who completes, who
gets placed, who
progresses, directly
informs decisions about

Require all non-formal
programmes receiving
public funding to
publish completion and
employment outcomes.

Track whether learners
can move between non-
formal and formal
pathways without losing
credit for prior learning,
and report where
progression routes
break down.

Monitor stipend
adequacy and dropout
rates across programme
types, the effectiveness
of the contingency
mechanism for delayed
payments and report
findings annually.

Track and publish early-
career progression and
wage outcomes for
graduates who
completed WIL
placements.

Publish the Annual
Digital Skills Report Card
every year with updated
outcome data and
named accountabilities.



Topic Area

Immediate (0-12

months)

Short-term (1-2 years)

Medium-term (2-5
years)

Ongoing

1

10. Al & Emerging
Technologies

11. Digital
Inclusion & Equity

and updates take,
placement rates, and
inclusion metrics.

Issue practical guidance
on responsible use of
generative Al tools for
learners and educators.

Begin policy
consultations on Al
literacy as a cross-
cutting learning
outcome across all
fields, not only ICT.

Adopt a pipeline equity
approach (tracking
access, capability, and
outcomes) and require
annual public reporting
disaggregated by
geography, gender, and
disadvantage status.

Set explicit targets for
women’s enrolment and
completion in advanced
ICT programmes.

Require all publicly
supported programmes
to report placement and
early-career progression
outcomes as a condition
of continued funding.

Publish an Al in
Education framework
covering: what Al
literacy means as a
learning outcome across
all fields; responsible
generative Al use
guidance for learners
and educators; and
minimum standards for
Al tool integration in HE
and TVET institutions.

Fund mentoring,
stipends, and
wraparound support for
underrepresented
groups, treating this as a
pipeline performance
obligation rather than a
parallel social
programme.

Make programme
funding conditional on
minimum infrastructure
readiness including
reliable electricity,
connectivity, and
devices, rather than
assuming readiness.

which programmes
receive continued public
funding.

Where performance
falls short of targets,
require named agencies
to submit and
implement remedial
plans.

Embed Al literacy
requirements in non-ICT
professional pathways
such as healthcare,
agriculture, finance, and
public administration, so
Al competence is not
confined to ICT
graduates.

Run funded pilots for Al
literacy integration
across different provider
types and publish
findings on what works.

Design digital public
services for inclusion by
default: low-bandwidth
pathways, physical
service points where
staff can assist people
who cannot navigate
digital services
independently, and
multilingual interfaces.

Treat rural connectivity
as enabling
infrastructure for skills
delivery, not a separate
agenda, and prioritise
under-resourced areas
for infrastructure
investment.

Implementation accountability: lead institutions and monitoring indicators

Use scorecard results to
trigger corrective action
when performance
targets are missed.

Review and update Al
literacy standards
regularly as the
technology evolves,
ensuring frameworks do
not fall behind practice.

Monitor Al tool
integration across HE
and TVET providers and
report annually on
progress.

Report annually on
outcomes disaggregated
by gender, geography,
and disadvantage status,
and use results to
trigger corrective action
where gaps persist.

Tie publicly supported
training to outcomes for
disadvantaged groups
(placements,
progression, and wage
thresholds) so equity
objectives are built into
mainstream
accountability, not
separate tracks.

The table below assigns lead and supporting institutions to each pillar and proposes a single monitoring

indicator that can be tracked annually as part of the Digital Skills Report Card (Pillar 9).
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Table 5 - Lead institutions and monitoring indicators per pillar

Pillar

1. Governance &
System Steering

2. Demand Intelligence
& Labour Market
Signals

3. Foundational Digital
Skills

4. Pipeline Scaling &
Field Alignment

5. Curriculum Agility,
Accreditation &
Delivery Mode

6. TVET Modernisation

7. Non-formal
Provision & Micro-
credentials

8. Work-Integrated
Learning &
Employability

9. Monitoring &
Accountability

Lead institution

Presidential Task
Team on Digital
Skills, or successor
body

DCDT

DBE

DHET

CHE (higher
education) and
QCTO (occupational
qualifications)

DHET (TVET Division)

SAQA

MICT SETA

DHET, in partnership
with DCDT

Supporting institutions

DCDT, DHET, DBE, SAQA, CHE,
QCTo

MICT SETA, DHET (Labour Market
Intelligence Unit), SAGEA, IITPSA

DHET, CET colleges, provincial
education departments

MICT SETA, NSFAS, public
universities, TVET colleges, CHE

SAQA, DHET, MICT SETA, industry
associations

QCTO, NSFAS, MICT SETA, private
providers

CHE, QCTO, MICT SETA, APPETD,
industry partners

DHET, public universities, TVET
colleges, employer associations
(SAGEA, IITPSA)

SAQA, CHE, QCTO, MICT SETA
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Monitoring indicator

Annual cross-government delivery
roadmap published with named
accountabilities; number of cross-agency
bottlenecks resolved per year.

Number of priority digital fields with a
documented demand-diagnostic refresh
in the last 12 months.

Proportion of school leavers meeting the
foundational digital competency
standard, disaggregated by quintile and
gender.

Annual completions by priority field
(software development, data and
analytics, cybersecurity, cloud and
infrastructure) against demand
benchmarks.

Median time from accreditation
application to approval in priority digital
fields; proportion of approved
programmes reviewed within the agreed
refresh cycle.

Number of NSFAS-approved digital
Occupational Qualifications; TVET digital
programme adoption rate; QCTO
accreditation throughput time for digital
qualifications.

Number of recognised micro-credentials
in priority digital fields with documented
learning outcomes and demonstrable
employer recognition.

WIL placement rate by priority field;
post-WIL employment rate at 6 and 12
months; emigration trends by digital
field.

Annual Digital Skills Report Card
published; proportion of publicly
supported programmes reporting
placement and progression outcomes.



Pillar Lead institution Supporting institutions Monitoring indicator

10. Al & Emerging DCDT DHET, DBE, CHE, QCTO, CAIR, Al in Education framework published;

Technologies AlISA, C4IR proportion of higher education and TVET
providers with Al literacy embedded as a
learning outcome in priority

programmes.
11. Digital Inclusion & DCDT, in partnership DBE, provincial governments, Outcome gaps in completions and
Equity with DHET SETAs, NEDLAC, civil society placements between rural and urban

learners, men and women, and bottom-
quintile and top-quintile households,
reported annually.

Note: Policy boxes 1-30 throughout this report provide the analytical basis for all actions listed in both tables. The
institutional assignments and monitoring indicators in the accountability table are starting points for
implementation negotiation; the steering function in Pillar 1 will need to confirm and adjust them in light of
mandates, capacity, and political feasibility. The roadmap should be reviewed each year against the Digital Skills
Report Card (Pillar 9) and adjusted where evidence shows actions are not delivering.
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Annexes

Annex 1: Limitations of the Study

1. Scope and framing

1.1 Scope limited to intermediate and advanced digital skills

The report’s taxonomy and supply-side analysis focus primarily on intermediate and advanced digital skills
delivered through the post-school education and training (PSET) system. Basic digital literacy is treated as
a foundational responsibility of the schooling system (under the Department of Basic Education) and is
therefore covered at a higher level rather than analysed in depth. This scoping decision should be stated
explicitly in the Introduction and at the start of the taxonomy chapter to avoid the impression that the

report offers a complete account of foundational digital literacy provision in South Africa.

2. Limitations of the demand-side evidence

2.2 Online job vacancy (OJV) analytics understate informal and SMME demand

OJV analytics, drawn from the World Bank / Lightcast dataset for the period October 2020 to June 2024,
capture demand signals from employers who post vacancies on online recruitment platforms. South Africa
has a dual labour market: the formal sector makes extensive use of online platforms, while the informal
sector and many small, medium, and micro enterprises (SMMEs) recruit through referrals, walk-ins,
WhatsApp groups, community networks, and labour brokers. OJV evidence therefore understates total
labour demand and is biased toward formal, urban, larger-employer hiring. This is a material limitation for
any conclusion about overall demand magnitude, although the OJV findings remain informative on the

relative composition of demand for skill types within the formal sector.

2.3 Reliance on self-reported and perception-based employer data

Employer-reported “hard-to-fill” vacancy rates and the attributed drivers of the skills gap (basic-level
training shortfalls, graduate pipeline throughput, pace of technological change) come from employer
surveys. These reflect employer perceptions rather than externally verified measurement, and may be

influenced by recruitment standards, salary offers, and search effort, which the surveys do not control for.

2.4 Emigration and outsourcing estimates

Estimates of emigration-driven supply leakage and outsourcing dynamics rely on a small number of
secondary sources of varying robustness (notably the Pnet Job Market Trends Report and the Wazee Africa
open estimate cited via IITPSA). The opportunity-cost figure of R11.5 trillion (2024) attributed to
underutilised ICT skills is an order-of-magnitude indicator rather than a precise measurement, and should

be interpreted accordingly.
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3. Limitations of the supply-side evidence

3.1 No institutional-level view of TVET digital-field graduate output

The South African Qualifications Authority (SAQA) dataset enables an institutional view of digital-field
graduate output for universities but not for Technical and Vocational Education and Training (TVET)
colleges at the same level of granularity. A full institutional ranking equivalent to the university view would
require access to the Department of Higher Education and Training (DHET) Statistics on Post-School
Education and Training database and additional primary analysis, which falls outside the present study’s

no-additional-analysis scope.

3.2 No reliable annual training-volume estimates for SETA-funded and private provision

While the report includes information on programmes offered by SETAs, in particular MICT SETA, and by
private providers, the available data does not support a reliable, consolidated annual estimate of total
individuals trained. MICT SETA Annual Reports publish learner counts for SETA-funded programmes, but
these capture only levy-funded activity; self-funded vendor certifications and other private training are
not centrally reported, and ICT training delivered through other SETAs is not aggregated. SAQA enrolment
data is incomplete for these provider types, and the study team was unable to obtain a consolidated
alternative source. As a result, the relative magnitude of supply across universities, TVET colleges, SETAs,

and private providers cannot be quantified with confidence.

3.3 SAQA-based analysis does not capture non-accredited short-course provision

The supply analysis is based on SAQA-registered qualifications. Registration on the National Qualifications
Framework (NQF) does not guarantee uptake, some programmes may have no enrolments or completions,
and enrolment data were inconsistently submitted, limiting dropout-rate analysis. The SAQA dataset does
not capture non-accredited short learning programmes, which is the segment growing fastest in response
to industry demand. The volume of training ccurring through unaccredited channels is therefore

systematically understated in the supply estimates.

3.4 Private provider footprint is difficult to map

Private provision in digital fields is substantial but difficult to map: programme catalogues, enrolment, and
completion data are not routinely published or aggregated. This is itself a significant analytical limitation
as it constrains system planning, makes it difficult to assess coverage and outcomes, and weakens feedback
loops between demand signals and training investments. It also means the supply analysis cannot be

treated as exhaustive of total national provision.

3.5 TVET lecturer capacity not systematically diagnosed

The report does not systematically diagnose TVET lecturer capacity, including the structural remuneration

gap between TVET lecturers and industry, turnover, and the implications for curriculum currency in fast-
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moving digital fields. Stakeholder consultations referenced this constraint qualitatively, but underlying
data on lecturer skills deficiencies and remuneration gaps remain sparse. A fuller diagnostic should be a
follow-up work item, particularly given the centrality of lecturer capacity in the residual TVET constraint
identified in.

3.6 Community Education and Training (CET) Colleges under-treated

Community Education and Training (CET) Colleges under-treated. CET Colleges play an important role in
adult digital literacy, the reskilling of unemployed adults, support to township entrepreneurs, and second-
chance youth programmes. Given the report's primary scoping on intermediate and advanced digital skills
(limitation 1.1), CET Colleges are referenced in the system overview (§4.1) and the roadmap but are not
systematically diagnosed as a sub-system. A dedicated CET diagnostic, including provincial capacity,

enrolment trends, and progression pathways into TVET, should be a priority follow-up.

3.7 Policy and regulatory developments may post-date the analysis

Selected policy and regulatory developments may post-date the analysis window. The most material
example is the mainstreaming of National Student Financial Aid Scheme (NSFAS) funding for approved
Occupational Qualifications from January 2024 (DHET and NSFAS), which is reflected in the 2025 NSFAS
Eligibility Criteria. Where the report frames the TVET funding architecture as a constraint, the binding
constraint has shifted toward approved-programme list coverage, Quality Council for Trades and
Occupations (QCTO) accreditation throughput, and lecturer capacity, rather than the funding mechanism

itself. Similar caveats apply to any reform announcements after the analysis cut-off.

4. Limitations of the participant evidence

4.1 Qualitative findings reflect stakeholders consulted

The stakeholder consultations conducted between October 2024 and August 2025 covered government
departments, quality councils, SETAs, public universities, TVET-related bodies, private providers, industry
partners, and development partners (see the Stakeholder Consultations annexure). The consultation was
purposive rather than representative: stakeholder categories were selected for their institutional role, not
sampled from a defined population. Qualitative findings should therefore be read as informed
perspectives from the institutions consulted, not as a statistically generalisable account of the digital skills

ecosystem.

4.2 Limited disaggregation by race, disability, and language

The report disaggregates outcomes by gender and, where data permits, by urban and rural geography.
Disaggregation by race, disability status, and home language is uneven across data sources and is therefore
not systematically reported. Several inclusion-related findings should be interpreted with this in mind, and

the implementation roadmap action on inclusion (Pillar 11) reflects this gap.
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4.3 Geographic granularity below provincial level is uneven

Connectivity, infrastructure, and education outcome data are available at the provincial level and, in some
cases, at the metropolitan/non-metropolitan split. Sub-provincial granularity (district, municipality,
township-level) is uneven across sources, which limits how precisely geographic equity recommendations
can be targeted.

5. Limitations of the analytical scope

5.1 Demand and supply evidence drawn from overlapping but non-identical time windows

The principal evidence streams cover overlapping but non-identical time windows: SAQA qualifications
and graduate data span 1994 to 2023; OJV analytics span October 2020 to June 2024; stakeholder
consultations were conducted between October 2024 and August 2025; and selected employer surveys
are anchored to fieldwork in 2023 and 2024. Cross-stream comparisons are therefore directionally valid
but not point-in-time precise.

5.2 No primary cost—benefit or fiscal-impact analysis of proposed reforms

The implementation roadmap sets out priority reforms and indicative sequencing across four horizons but
does not include a primary cost—benefit analysis or fiscal-impact assessment for individual actions. Fiscal
sizing and value-for-money analysis would be valuable inputs to the cross-government delivery roadmap

that the report recommends (Pillar 1), but were outside the scope of the present study.

5.3 Implementation accountability and monitoring indicators

The accountability table accompanying the roadmap proposes a lead institution, supporting institutions,
and a single monitoring indicator per pillar. These assignments are intended as starting points for
implementation negotiation rather than final allocations. The steering function proposed in Pillar 1 will
need to confirm and adjust them in light of mandates, capacity, and political feasibility, and the
monitoring indicators will need to be refined as baseline data becomes available.
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Annex 2: Stakeholder Consultation Table

Table 6 - List of consulted stakeholders

Stakeholder category

Institutions consulted

Government: National
Education and Skills
Ministries

Public sector

Department of Higher Education and Training (DHET);
Department of Higher Education and Training - TVET
Division; Department of Basic Education (DBE)

Quality Assurance and
Qualifications Bodies

Public sector:
quality councils

South African Qualifications Authority (SAQA); Council on
Higher Education (CHE)

Sector Education and
Training Authorities

Public sector:
SETAs

Media, Information and Communication Technologies
Sector Education and Training Authority (MICT SETA)

Coordinating and Advisory
Bodies

Public sector:
coordination

Presidential Task Force on Digital Skills (PTF)

Public Universities

Higher education:

public

Tshwane University of Technology (TUT); University of
Johannesburg (UJ); University of Limpopo (UL); University
of South Africa (UNISA); University of the Western Cape
(uwc)

Higher Education
Representative Bodies

Higher education:

sector body

Universities South Africa (USAf)

Private Education and
Training Providers
(Representative Body)

Private sector:
sector body

Association of Private Providers of Education, Training and
Development (APPETD)

Private Sector: Digital Skills
Delivery and Industry
Partners

Private sector:
industry

Collective X; Forvis Mazars; InnoGlobal; NTT Data

Development Finance and
International Partners

Development
partner

International Finance Corporation (IFC)

Peer Reviewers (External
Quality Assurance of the
Report)

Development
partner: internal
review

World Bank (Education and Digital Development Global
Practices)
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Stakeholder category

Project Oversight and
Country Office Guidance

Development
partner: oversight

Institutions consulted

World Bank South Africa Country Office

Funding Partner

Funder

Mastercard Foundation
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