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Innovate Durban proudly presents the sixth edition of the State of Innovation in KwaZulu-Natal Publication, 
marking another milestone in our mission to document and analyse the innovation landscape within our 
province. This latest edition not only continues our tradition of comprehensive reporting but also introduces 
enhanced methodologies and deeper insights that reflect the evolving nature of innovation in our region.

Building on the robust foundation established by previous editions, this publication represents a significant 
step forward in our analytical approach. We have further refined our measurement framework while 
maintaining the core structural elements of People, Investment, Infrastructure, Ecosystem, and Impact 
categories, which have proven invaluable for stakeholder understanding and decision-making. Our 
enhanced methodology now incorporates more sophisticated longitudinal analysis, enabling us to identify 
emerging trends and patterns that shape the ivnnovation trajectory of KwaZulu-Natal.

This year’s publication features an inspiring showcase of four local innovators who have successfully 
brought their innovations to market. We present their journeys, challenges, and triumphs. These stories 
not only celebrate individual achievement but also provide valuable insights into the practical aspects of 
innovation commercialisation within our regional context.

The success of this publication continues to rely on the collaborative spirit of our innovation ecosystem. 
We extend our heartfelt gratitude to our research partners, contributors, interviewed innovators, and the 
broader stakeholder community, who have enriched this publication with their expertise and insights. Their 
continued support and engagement ensure that this report remains a vital resource for understanding and 
advancing innovation in KwaZulu-Natal.

As we look ahead, this publication reaffirms our commitment to fostering evidence-based
decision-making and collaboration within the innovation ecosystem. We invite all stakeholders to egage 
with the insights presented here and join us in building a more innovative and prosperous KwaZulu-Natal.
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The 2024/25 State of Innovation in KwaZulu-Natal Publication presents a comprehensive analysis of the province’s 
innovation landscape across five key categories: People, Investment, Infrastructure, Ecosystem, and Impact. This 
sixth edition reveals a province demonstrating both significant progress and persistent challenges in building its 
innovation capacity.

PEOPLE 
KwaZulu-Natal shows encouraging progress in basic education, achieving an unprecedented 89.5% National 
Senior Certificate (NSC) pass rate in 2024 and maintaining its position as the leading province for matriculants. 
Bachelor’s Passes have increased from 37.8% in 2019 to 47.8% in 2024, indicating improved educational outcomes. 
However, concerns arise in technical education, where TVET completion rates have declined dramatically from 
over 90% to approximately 33% at N6 level.

In higher education, the province contributes 13.4% of national Science, Engineering and Technology (SET) 
enrolments, positioning it as the third-largest contributor after Gauteng and Western Cape. Research capacity 
shows high concentration, with the University of KwaZulu-Natal (UKZN) contributing 74.8% of the province’s 
research outputs.

INVESTMENT 
The investment landscape reveals concerning trends. KwaZulu-Natal’s share of national R&D expenditure has 
declined from 10.2% to 9.7%, while R&D intensity remains worryingly low at 0.45% of Provincial GDP. The sectoral 
distribution of R&D investment shows a heavy reliance on Higher Education (39.6%), with a relatively low Business 
sector contribution (28.6%). Business sector R&D investment has declined sharply from R1.68 billion in 2017/18 to 
R821 million in 2020/21, though showing partial recovery to R1.06 billion in 2021/22.

INFRASTRUCTURE 
Digital infrastructure shows significant spatial inequalities. While mobile connectivity demonstrates strength with 
78.5% access (highest nationally), stark urban-rural divides exist in both home internet access (12.9% urban vs 
0.4% rural) and 5G coverage (66% urban vs 5% rural). Educational infrastructure presents critical gaps, with only 
26.1% of schools having libraries and just 9.8% having internet connectivity for teaching and learning.

ECOSYSTEM 
The province maintains nine innovation support organisations and shows leadership in Living Labs, demonstrating 
a commitment to building comprehensive innovation infrastructure. However, gaps exist in crucial areas, with 
limited university-based incubators and no fabrication laboratories. The Science Park and Innovation Co-Lab 
provide important foundations for ecosystem development.

IMPACT 
Employment patterns across technology sectors reveal an economy in transition. High-technology sector 
employment shows modest growth (+4.59% between 2012-2021), while medium-technology (-8.23%) and low-
technology (-13.36%) sectors experience significant declines. This suggests a gradual shift toward knowledge-
intensive activities, though the pace may be insufficient to offset broader manufacturing employment losses.

INNOVATOR STORIES 
The publication highlights four innovative enterprises demonstrating successful navigation of the province’s 
innovation ecosystem:

• Hivebly: A platform connecting African creative talent with global opportunities
• Tropical Paradise: A sustainable smoothie business addressing health and waste challenges
• Mkazi Concepts: Developers of IoT-based healthcare hygiene monitoring systems
• Shazacin: Pioneers in audio description technology for visually impaired users

KEY CHALLENGES 
Critical challenges emerge including:

• Significant urban-rural divides in digital infrastructure and innovation support
• Declining technical skills pipeline despite strong basic education outcomes
• Limited private sector R&D investment
• Greater allocation of resources to other provinces (Gauteng and Western Cape) 
• Concentrated research capacity with limited diffusion across institutions
• Gaps in crucial innovation infrastructure

RECOMMENDATIONS 
The publication proposes targeted interventions across three domains:

POLICY

• Develop inclusive innovation policies addressing urban-rural divides
• Enhance incentives for private sector R&D investment
• Strengthen collaboration between government, academia, and industry

PRACTICE

• Expand innovation support infrastructure strategically
• Strengthen STEM skills development pathways
• Create platforms for knowledge exchange

RESEARCH

• Investigate grassroots innovation ecosystems
• Study barriers to innovation funding
• Research approaches to bridging the digital divide

Looking forward, while KwaZulu-Natal faces significant challenges, the combination of strong educational 
foundations, emerging digital infrastructure, and demonstrated entrepreneurial capability suggests potential 
for transformative growth. Success will require coordinated action across stakeholders, with particular attention 
to ensuring inclusive access to innovation opportunities and strengthening the translation of research into 
commercial outcomes.

EXECUTIVE SUMMARY
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The 2024/25 State of Innovation in KwaZulu-Natal Publication, produced by Innovate Durban, presents a 
detailed analysis of the province’s innovation landscape. This comprehensive assessment encompasses five 
categories, 15 sub-categories, and 51 indicators, alongside qualitative case studies of four pioneering innovators 
whose experiences illuminate the practical realities of innovation within the province.

The analysis is structured around core innovation enablers (People and Infrastructure), innovation 
resources and support mechanisms (Investment and Ecosystem), and innovation outcomes (Impact). 
This framework recognises that successful innovation requires both foundational elements - like skilled people 
and robust infrastructure - and adequate resources through investment and support systems, ultimately leading 
to measurable impacts on employment and economic development. By examining these interconnected 
dimensions, we can better understand how KwaZulu-Natal’s innovation capacity is developing and identify areas 
requiring strategic intervention.

This sixth edition of this publication strengthens Innovate Durban’s position as a thought leader whilst providing 
authoritative, current statistics on the regional innovation landscape. Our publication serves as a vital resource 
for KwaZulu-Natal’s innovation ecosystem, offering nuanced insights for policymakers, detailed analytics for 
investors, and practical guidance for innovators driving grassroots transformation.

Our framework adopts the definition established in the 2019 White Paper on Science, Technology and Innovation, 
characterising innovation as “the implementation of a new or significantly improved product (good or service) or 
process, or a new marketing method, or a new organisational model in business practice, workplace organisation 
or external relations” (DST, 2019: vii). This comprehensive definition accommodates diverse interpretations 
across sectors.

Building upon Isaacson’s (2014) conceptual framework, we recognise that transformative innovations frequently 
emerge at the intersection of technology and creative industries. This convergence creates synergies between 
engineering excellence and aesthetic sophistication, technological capability and human experience.

One of the most challenging aspects is accurately measuring innovation in a way that reflects the entire 
ecosystem. Deciding how and what to measure in relation to innovation is challenging and nuanced, particularly 
when subnational data are not readily available. The 2024/25 edition has adopted a more structured approach 
while maintaining the five key categories: People, Investment, Infrastructure, Ecosystem, and 
Impact. Whilst maintaining these core categories, we have undertaken a systematic review of sub-categories 
and indicators to ensure optimal relevance and analytical utility at the provincial scale.

1.1	 Methodology

Our methodological approach centred on developing systematic evaluation criteria for all categories, sub-
categories, and indicators listed in the five previous iterations of the Innovation Publication. These were assessed 
based on their relevance to innovation, the scale at which they were focused (whether at a national level only 
or including a provincial lens), and the potential usefulness of the indicators to stakeholders in the innovation 
ecosystem. 

1. INTRODUCTION
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1.2	 Report Structure

Following the introduction, we present a contextual snapshot of KwaZulu-Natal. Section 3 looks at the People 
category, with a focus on mathematics and science performance at school, the Higher Education sector 
(universities and Technical and Vocational Education and Training (TVET) colleges) and knowledge generation. 

Section 4 explores Investment, in relation to R&D expenditure at the provincial level, and by various sectors. 
Section 5 focuses on Infrastructure that supports innovation, including school infrastructure, internet access 
and mobile network access. In Section 6, innovation support mechanisms are explored within the Ecosystem 
category, and the Impact of innovation on employment is highlighted in Section 7. 

In Section 8, we showcase local innovators making great strides in their fields, highlighting the highs and lows 
experienced throughout their journeys. Overall observations about the state of innovation in KwaZulu-Nata are 
discussed in Section 9, coupled with recommendations for policy, practice and future research. We conclude the 
sixth edition of our Innovation Publication in Section 10. 

All of the data used in the State of Innovation in KwaZulu-Natal Publication is accessible through our interactive 
Innovation dashboard. These data are up to date as of the 17 January 2025. This virtual platform facilitates easy 
access to data, encourages collaboration, and unlocks possibilities. The 2024/25 edition is freely available for 
widespread use and invites stakeholders to engage, share, and contribute to the ongoing dialogue shaping 
the future of innovation in KwaZulu-Natal. Together, we can contribute to a thriving and inclusive innovation 
ecosystem, and proactively redefine the state of innovation in KwaZulu-Natal.

The Innovation Publication used a longitudinal lens for data analysis, so the selection of indicators was based on 
the frequent and systematic release of statistics, rather than data released on an ad hoc basis. The reliability of 
indicators played a major role in the selection criteria. 

Overall, five categories, 15 sub-categories and 51 indicators were selected for the sixth edition of this publication 
(see Figure 1.1). Secondary data sources were then used to populate each category, sub-category, and indicator, 
including national and provincial level studies and surveys on schooling, higher education, knowledge generation, 
investment in relation to Research and Development (R&D) expenditure, infrastructure to support innovation, 
the innovation ecosystem and the impact of innovation. The indicators selected include data at the provincial or 
sub-provincial level.

Following the sections measuring the state of innovation in the province, we present the stories of four innovators 
who are based in KwaZulu-Natal. Adopting the same approach as our previous publications, these innovators 
were selected using the purposive sampling method. Data were collected through in-depth interviews. 
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Figure 1.1: The five categories and 15 sub-categories used in the 2024-25 State of
Innovation in KwaZulu-Natal Publication
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The GDP data reveals KZN’s consistent economic performance, maintaining an average contribution of 
approximately R730 billion throughout this period, significantly ahead of the Western Cape but notably behind 
Gauteng’s average of R1,600 billion. This positioning reflects KZN’s role as a key economic hub within South 
Africa’s provincial landscape.

A deeper understanding of KZN’s economic structure emerges through the Revealed Comparative Advantage 
(RCA) analysis. Table 2.1 presents the RCA values across different sectors for all provinces, where values above 1 
indicate stronger-than-average performance in that sector. This analysis reveals KZN’s particular strengths and 
challenges across its economic spectrum.

The RCA analysis highlights KZN’s particular strengths in agriculture, forestry, and fishing (RCA = 1.65), transport 
and communication (RCA = 1.34), manufacturing (RCA = 1.32), and construction (RCA = 1.13). However, the province 
demonstrates relative weakness in mining and quarrying (RCA = 0.19) and financial services (RCA = 0.84), indicating 
areas for potential development.

The employment structure reveals a service-dominated economy, with services accounting for 23.4% of 
employment, aligning with the national range of 21-30% (Stats SA, 2024b). 

Table 2.1: Revealed Comparative Advantage of provinces based on gross value added (2011-2021)

Sectors EC FS GP KZN LP MP NW NC WC

Construction 1,02 0,66 0,95 1,13 0,9 0,86 0,71 0,73 1,37

Electricity & Water 0,59 1,18 0,86 1,03 1,27 2,21 0,94 1,17 0,73

Manufacturing 0,89 0,83 1,13 1,32 0,26 1,08 0,44 0,26 1,1

General 
Government 

Service
1,2 1,38 0,85 1,03 0,82 0,73 1,41 0,96 1,13

Finance, Real 
Estate & Business 

Services
0,95 0,81 1,22 0,84 0,75 0,62 0,69 0,72 1,23

Community, Social 
& Other Personal 

Services
1,3 0,99 1,16 0,93 1,22 0,74 0,81 1,02 0,63

Wholesale & Retail 
Trade; Hotels & 

Restaurants
1,33 0,97 0,89 1,00 1,11 1,04 0,86 0,87 1,11

Transport & 
Communication 0,89 1,05 1,02 1,34 0,55 0,7 0,67 1,32 1,07

Mining & 
Quarrying 0,03 1,26 0,29 0,19 3,7 3,23 4,37 2,83 0,03

Agriculture, 
Forestry & Fishing 0,7 2,13 0,18 1,65 1,14 1,26 1,13 3,29 1,45

This section provides an overview of several factors that ultimately influence the state of innovation  
within KwaZulu-Natal, and its position relative to other South African provinces.

KwaZulu-Natal (KZN) maintains its position as South Africa’s second-most populous province with 12.31 million 
residents, following Gauteng’s 15.93 million (Stats SA, 2024a). The province exhibits a youthful demographic profile 
with a median age of 28 years, aligning with national patterns (Stats SA, 2024a). As the second-largest contributor 
to South Africa’s Gross Domestic Product (GDP), KZN’s economic significance remains substantial, though its 
share has marginally decreased from 16.3% in 2016 to 15.9% in 2022 (NACI, 2024).

The provincial economic landscape can be understood through two key analyses: the trend in provincial GDP 
contributions over time and the sectoral composition revealed through comparative advantage metrics. Figure 
2.1 below illustrates the relative economic size and contribution of each province to South Africa’s GDP from 2016 
to 2021, demonstrating KZN’s sustained position as the second-largest provincial economy.

Figure 2.1: Provincial GDP Contributions, 2016-2021 (in R billions) 
Source: Adapted from NACI (2024)
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Source: Adapted from NACI (2023)
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2.1	 Innovation Policy Framework 
KwaZulu-Natal’s innovation ecosystem is governed by an interconnected hierarchy of national and provincial 
policies that collectively shape its development trajectory. At the national level, the 2019 White Paper on Science 
Technology and Innovation (STI) (DST, 2019) establishes the foundational policy approach, strategically positioning 
the national system of innovation (NSI) to address South Africa’s complex socio-economic challenges. 

The National Development Plan (NPC, 2012) articulates a comprehensive vision for 
innovation-led competitive advantage and scientific advancement. Three key pillars 
underpin this vision:

• Enhanced investment in research and development
• Strategic optimisation of resource utilisation
• Development of responsive institutional frameworks that catalyse collaboration between public science  
    and technology entities and the private sector (NPC, 2012).

The national framework places strong emphasis on public engagement with science and technology, evolving from 
initial awareness campaigns in the 1996 White Paper to comprehensive engagement strategies. The 2015 Science 
Engagement Strategy aims to build a knowledge-intensive economy while making science more accessible and 
relevant to society through enhanced science literacy and communication. This is supported by implementation 
plans and monitoring frameworks that track engagement effectiveness, with specific focus on building science-
society linkages through communication, capability building, and citizen engagement
(DST, 2019).

Building upon these foundations, the Science, Technology and Innovation Decadal Plan 
(DSI, 2022) identifies strategic priorities encompassing:

• Solutions to pressing societal challenges
• Transformation of education, skills development and workforce preparation
• Sector-specific innovation promotion across health, energy, agriculture, manufacturing and mining.

At the provincial level, three key policy instruments guide innovation development:
• The KwaZulu-Natal Innovation Strategy 2017-2027 (Department of Economic Development, Tourism and  
   Environmental Affairs, 2017) establishes a dual focus on industrial advancement and inclusive economic  
    development.
• The KwaZulu-Natal Provincial Growth and Development Strategy and Plan: 2012 to 2030 (KwaZulu-Natal 	
  Provincial Planning Commission, 2012) emphasises innovation as a critical driver of provincial economic  
    growth.
• The KwaZulu-Natal Provincial Spatial Development Framework (Department of Co-operative Governance  
    and Traditional Affairs, 2021) focuses on practical implementation through: 

	 o Promotion of innovation in expanding economic sectors
	 o Enhancement of skills development programmes
	 o Prioritisation of youth empowerment
	 o Creation of sustainable employment opportunities.

This integrated policy framework creates a comprehensive architecture designed to strengthen innovation 
capacity while ensuring inclusive economic development and addressing fundamental societal challenges.

Trade follows at 20.4%, matching the national average, while finance contributes 14.8%. Manufacturing, at 12.0%, 
positions KZN among the strongest manufacturing provinces. Agriculture and mining contribute 5.5% and 0.3% 
respectively, reflecting the province’s economic diversity (Stats SA, 2024b).

KZN presents a distinctive skills profile, leading the nation with the highest proportion of semi-skilled workers at 
50.3%, significantly above the national average of approximately 46.8% (Stats SA, 2024c). However, the province 
faces challenges in skilled labour development, with only 19.5% of workers classified as skilled, notably lower 
than Gauteng (32.7%) and Western Cape (27.4%). The remaining 30.2% comprise low-skilled workers. This skills 
distribution reflects both opportunities and challenges for economic development.

The labour force dynamics present a complex picture. With a working age population of 7,542,000, the province 
employs 2,722,000 people while 1,178,000 remain unemployed (Stats SA, 2024c). The labour force participation 
rate stands at 51.7%, with an employment ratio of 36.1%. While KZN boasts the third-lowest official unemployment 
rate nationally at 29.5%, the expanded unemployment rate reaches 43.4%, indicating significant hidden 
unemployment. The province accounts for 15.28% of national unemployment, second only to Gauteng (Stats SA, 
2024c).

Youth employment presents particular challenges. A concerning 63.6% of unemployed youth have no previous 
work experience, while 12.9% are classified as discouraged workers, among the highest nationally (Stats SA, 
2024c). The youth employment retention rate of 86.6% ranks among the lowest in the country, and 33% of youth 
aged 15-24 are not in education, employment or training (NEET).

These dynamics operate within a broader context of significant national inequality, characterised by the world’s 
highest Gini coefficient of 0.67 (World Bank, 2022). Social grant dependency affects 39.4% of the population, 
while housing challenges persist with 12.2% of the national population residing in informal settlements (Stats SA, 
2024b).

KZN’s position emerges as that of a province in transition, combining elements of both developed urban and 
developing rural characteristics. Its strengths lie in its strong agricultural and manufacturing base, a high proportion 
of semi-skilled workers, and diverse economic structure (NACI, 2023). However, the province faces substantial 
challenges in skilled workforce development, youth employment, and economic diversification. The declining 
GDP contribution, limited skilled workforce compared to other major provinces, and a significant expanded 
unemployment rate suggest areas requiring focused intervention.

This complex interplay of factors presents both opportunities and challenges for KZN’s future development. 
The province’s strong semi-skilled base and diverse economic structure provide a foundation for growth, while 
the challenges in skills development and youth employment indicate areas requiring strategic attention for 
sustainable economic development.
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The province has shown remarkable progress in 2024, with 161,962 learners writing the examination and 
144,990 successfully passing. This represents a notable improvement from 2023, when 157,911 learners wrote 
the examination with 136,366 passing. The 2024 figures demonstrate not only a recovery from the slight dip 
experienced in 2023 but also showcase the highest pass numbers in the province’s history, with an impressive 
pass rate of 89.5%.

Looking at the broader national context, total participation increased from 691,160 in 2023 to 705,291 in 2024, 
representing a 2% growth. KwaZulu-Natal’s contribution remains significant, with the province accounting for 
approximately 23% of the national cohort. This consistent performance underscores the province’s vital role in 
South Africa’s education landscape and its sustained commitment to educational excellence.

The trend from 2019 to 2024 shows substantial growth in both participation and achievement, with the number 
of successful candidates in KwaZulu-Natal increasing from 95,017 in 2019 to 144,990 in 2024 - a remarkable 
improvement of over 52% across this five-year period. This growth trajectory reflects both the expanding reach 
of the education system and its increasing effectiveness in supporting learner success.

3.1.2	 National Senior Certificate Examination Pass Rate across South Africa
Tracking National Senior Certificate (NSC) examination pass rates across South Africa’s provinces over time (see 
Figure 3.2) is essential, as it serves two key purposes: it helps identify provincial performance patterns and shows 
what proportion of Grade 12 students are eligible to advance to further education and training opportunities.
This metric is vital for understanding the effectiveness of the education system in preparing students for their 
next steps.

The data reveals significant trends and fluctuations between 2019 and 2024, with most provinces experiencing a 
marked decline in pass rates during the COVID-19 pandemic period of 2020-2021, followed by a strong recovery 
phase from 2022 onwards. This recovery culminated in exceptional performance across all provinces in 2024, with 
the national pass rate reaching an unprecedented 87.3%.

The People category consists of four sub-categories: 1) Secondary School Education, 2) Technical and Vocational 
Education and Training (TVET) Education, 3) Public Universities and 4) Knowledge Generation. The first three of 
these sub-categories represent different stages of the human capital pipeline in relation to developing STEM 
capacity, which are ultimately inputs into KwaZulu-Natal’s knowledge economy and innovation ecosystem. The 
fourth sub-category, Knowledge Generation, reflects the outputs from public universities. 

3.1	 Secondary School Education 
The Secondary School sub-category is comprised of seven indicators. These indicators have been drawn from 
statistics generated by the Department of Basic Education (DBE) (DBE, 2021; 2024).

3.1.1	 Number of Learners Writing and Passing National Senior Certificate Examinations
           across South Africa 
The first indicator presents a summary of the number of Grade 12 learners who took the National Senior Certificate 
(NSC) examinations across all South African provinces from 2019 to 2024, along with the number of learners who 
successfully passed (Figure 3.1).

KwaZulu-Natal has maintained its position as the leading province for National Senior Certificate (NSC) 
Examinations in South Africa, consistently producing the highest number of both participants and successful 
candidates from 2019 through 2024. The province’s education system continues to play a crucial role nationally, 
consistently producing between 22-24% of South Africa’s matriculants during this period.

3. PEOPLE

Figure 3.1: Number of Learners Writing and Passing the National Senior Certificate Examination
across South Africa (2019 to 2024)  |  Source: Adapted from DBE (2020; 2024a; 2025)

EC FC GP KZN LP MP NC NW WC
2019 Total Wrote 63,198 25,572 97,829 116,937 70,847 43,559 9,138 26,819 50,404

2019 Total Achieved 48,331 22,602 85,342 95,017 51,855 34,995 6,990 23,272 41,502
2020 Total Wrote 72,926 27,928 110,191 135,225 78,695 53,391 11,608 36,871 51,633

2020 Total Achieved 49,691 23,779 92,285 104,938 53,634 39,367 7,665 28,093 41,250
2021 Total Wrote 91,500 35,055 127,523 166,570 105,101 66,756 12,726 41,081 57,709

2021 Total Achieved 66,700 30,037 105,526 127,990 70,124 49,133 9,089 32,143 46,875
2022 Total Wrote 94,993 36,607 133,841 164,308 110,295 67,367 13,574 43,823 60,338

2022 Total Achieved 73,386 32,397 113,006 136,388 79,493 51,751 10,072 34,960 49,102
2023 Total Wrote 95,697 34,451 127,697 157,911 93,533 65,534 12,842 41,418 62,077

2023 Total Achieved 77,917 30,673 109,030 136,366 74,400 50,429 9,740 33,808 50,620
2024 Total Wrote 99,739 36,312 133,228 161,962 93,474 64,201 12,937 40,575 62,863

2024 Total Achieved 84,760 33,039 117,793 144,990 79,461 54,561 10,892 35,513 54,414
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Figure 3.2: National Senior Certificate Examination Pass Rate across South Africa (2019-2024)
Source: DBE (2021; 2024a; 2025)

FC FS GP KZN LP MP  NC NW WC NATIONAL

2019 76.5% 88,4% 87,2% 81,4% 73,2% 80,3% 76,5% 86,8% 82,3% 81,3%
2020 68,1% 85,1% 83,8% 77,6% 68,2% 73,7% 66% 76,2% 79,9% 76,2%
2021 73,0% 85,7% 82,8% 76,8% 66,7% 73,6% 71% 78,2% 81,2% 76,4%
2022 77,3% 88,5% 84,4% 83,0% 72,1% 76,8% 74% 79,8% 81,4% 80,1%
2023 81% 89,0% 85,4% 86,4% 79,5% 77,0% 76% 81,6% 81,5% 82,9%
2024 85,0% 91,0% 88,4% 89,5% 85,0% 85,0% 87,5% 84,2% 84,2% 87,3%
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Catergory Description
Implication for 
Human Capital 

Pipeline

Bachelor’s Pass

• Achieved 50% in 4 high credit subjects (excluding Life Orientation)
• Achieved at least 40% for their Home Language
• Achieved 30% in the Language of Learning and Teaching (LoL.T)
• Passed 6 out of 7 subjects

Learner can gain 
provisional entry in 
any University or 
degree course

Diploma Pass

• Achieved at leave 40% for their Home Language
• Achieved 40% in 4 High Credit subjects (excluding Life Orientation)
• Achieved at least 30% for two other subjects including the LoL.T
• Passed 6 out of 7 subjects

Learner can gain 
provisional entry in 
any University of 
Technology

Higher 
Certificate Pass

• Achieve 40% in their Home Language
• Achieve at least 40% in two other subjects
• Obtained at least 30% for three other subjects
• Passed 6 out of 7 subjects

Learner can apply 
to any College or 
certificate course

NSC Pass

• Pass: Achieved 40% in 3 subjects, one of which is an official  
   language at Home Language level
• Acheived 30% in 3 subjects provided SBA component is submitted     
  for the failed subject

Learners who pass 
with an NSC will not 
be able to study at a 
University

Figure 3.3 depicts learners’ performance in KwaZulu-Natal across three key qualification categories - bachelor 
passes, diploma passes, and higher certificate passes - from 2019 to 2024. The NSC pass rate is not included in 
this visualisation as it has been analysed in the previous section focusing on overall provincial performance.

The percentage of learners achieving a Bachelor’s Pass has shown consistent improvement, rising from 37.8% 
in 2019 to an impressive 47.8% in 2024, representing the highest proportion of university-eligible learners in the 
province’s history. This sustained growth trajectory is particularly noteworthy, with the most recent increase from 
45.7% in 2023 to 47.8% in 2024 indicating continued enhancement in academic achievement.

While the Diploma Pass rate has stabilised at 26.8% in 2024, slightly lower than the 2023 figure of 27.7%, the 
combined qualification rate for university and university of technology studies (Bachelor’s and Diploma passes) 
remains robust at 74.6%. This means that nearly three-quarters of KwaZulu-Natal’s learners in 2024 qualified for 
tertiary education at universities or universities of technology.

The data reveals a significant shift in the distribution of passes toward higher qualifications over the six-year 
period. This is evidenced by both the steady increase in Bachelor’s Passes and a concurrent decline in Higher 
Certificate Passes, which dropped from 15.5% in 2019 to 12.7% in 2024. The widening gap between Bachelor’s 
Passes and other categories is particularly noteworthy – by 2024, the proportion of Bachelor’s Passes (47.8%) 
significantly exceeded the combined Higher Certificate (12.7%) and represents nearly double the Diploma Pass 
rate (26.8%).

This redistribution toward higher-level qualifications suggests a sustained improvement in the quality of academic 
achievement and better preparation of KwaZulu-Natal’s learners for higher education opportunities. 

KwaZulu-Natal’s NSC performance trajectory showcases remarkable progress, advancing from fifth position in 
2019 to achieving its highest-ever pass rate of 89.5% in 2024. This places the province among the top performers 
nationally, second only to the Free State at 91.0%. This achievement is particularly significant given that KwaZulu-
Natal’s schools account for approximately one-fourth of South Africa’s successful Grade 12 graduates.

The 2024 results demonstrate a significant narrowing of historical provincial disparities, with all provinces 
achieving pass rates above 84% for the first time. This convergence is particularly noteworthy in provinces that 
traditionally faced challenges, such as the Eastern Cape and Limpopo, both achieving 85.0% pass rates.
The Northern Cape showed remarkable improvement, rising from 76% in 2023 to 87.5% in 2024.

The national average has shown consistent improvement since the pandemic-induced downturn, rising from 
76.2% in 2020 to 87.3% in 2024 - an increase of 11.1 percentage points. This positive trend suggests successful 
implementation of recovery strategies and interventions across the education sector, though continued 
monitoring and support remain essential for maintaining and building upon these gains. The reduced variance in 
provincial performance also indicates progress toward more equitable educational outcomes across the country.

3.1.3	 National Senior Certificate Performance by Type of Qualification for KwaZulu-Natal
The third indicator in the Secondary School sub-category evaluates the quality of learners produced by KwaZulu-
Natal schools. The Department of Basic Education (DBE) has established four distinct achievement levels for NSC 
examination results (see Table 3.1), which determine the educational pathways available to Grade 12 graduates for 
their further studies.

Table 3.1: Four Levels of Achievement with Pass Requirements for Grade 12,
and Implications for the Human Capital Pipeline 

Source: Adapted from DBE (2021; 2024a)

Bachelor’s Pass Diploma Pass Higher Certificate Pass
2019 37.8 28 15.5
2020 37.8 26 13.8
2021 37.1 25.3 14.4
2022 42.5 26.7 13.7
2023 45.7 27.7 12.9
2024 47.8 26.8 12.7
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Figure 3.3: National Senior Certificate Performance by Type of Qualification (2021–2024)
Source: Adapted from DBE (2021; 2024a; 2025)
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The provincial distribution of Mathematics achievement in 2024 reveals both progress and persistent challenges. 
While provinces like the Western Cape, Gauteng, and Free State maintained strong performance across all bands, 
others showed varying degrees of improvement. The Eastern Cape and Northern Cape, despite showing some 
progress, remained at the lower end of the performance spectrum with 62.2% and 62.8% respectively achieving 
30% and above. This continuing disparity in mathematical achievement across provinces suggests the need for 
targeted interventions and support, particularly in provinces showing lower performance in higher achievement 
bands.

The pattern of declining percentages across achievement bands remains consistent across all provinces, though 
with varying gradients. This trend, from 30% to 50% achievement levels, highlights an ongoing national challenge 
in developing advanced mathematical skills, even as overall pass rates improve. This suggests the need for 
continued focus on strengthening higher-level mathematical competencies across all provinces.

3.1.5	 National Senior Certificate Performance in Mathematics for KwaZulu-Natal
The fifth indicator within the Secondary School sub-category examines the NSC Mathematics performance trends 
in KwaZulu-Natal from 2018 to 2024. The data reveals significant improvements across all achievement bands 
during this period (Figure 3.5).

The most notable progress is seen in the highest achievement band (50% and above), where the percentage of 
learners increased substantially from 17.6% in 2018 to 30.3% in 2024 - representing a remarkable 12.7 percentage 
point improvement over the seven-year period. This growth has been particularly pronounced in recent years, 
with consistent increases from 20.7% in 2022 to 27.2% in 2023, and further improving to 30.3% in 2024.

In the intermediate achievement band (40% and above), there has been exceptional progress, with an increase 
from 31.3% in 2018 to 48.4% in 2024. The data shows accelerated improvement in recent years, with significant 
jumps from 35% in 2022 to 44.2% in 2023, and a further increase to 48.4% in 2024, indicating strengthening 
mathematical competencies among learners.

Figure 3.5: Candidates’ Performance in Mathematics in KwaZulu-Natal (2018-2024) 
Source: Adapted from DBE (2020; 2024a; 2025)

The province’s ability to maintain and enhance these achievements, particularly in the post-pandemic period, 
demonstrates the effectiveness of educational interventions and support systems in place.

3.1.4	 National Senior Certificate Performance in Mathematics across all provinces
The fourth indicator in this sub-category highlights learners’ NSC performance in Mathematics. The growing 
pace of technological innovation has significantly impacted the labour market, leading to a stronger focus on 
developing the competencies learners need to succeed both in school and in their careers. One key strategy 
is promoting STEM skills to meet current and future labour market demands (Maass et al., 2019). Mathematics, 
in particular, is recognised as crucial for both individual and societal economic success, offering a structured 
approach to problem-solving, from everyday decisions to complex data analysis (Özcan and Kültür, 2021). Figure 
3.4 presents the 2024 NSC Mathematics performance of learners nationwide.

In 2024, KwaZulu-Natal’s Mathematics performance showed notable improvement across all achievement bands. 
The province maintained its position as having the highest number of Mathematics exam candidates nationwide, 
while demonstrating strengthened performance metrics. Of the learners who wrote Mathematics, 68.8% achieved 
a pass mark of 30% or higher, showing progress from the previous year. More significantly, 30.3% scored 50% or 
above, representing an improvement in higher-level mathematical competency.

Analysis of the 2024 provincial data continues to show variations in Mathematics performance across South 
Africa. The Western Cape maintained its leading position, with 78% of learners achieving 30% and above, and 
notably, 44% achieving 50% or higher - remaining the highest proportion across all provinces. The North West 
Province and Free State demonstrated strong performance, with 73.9% and 73.2% respectively achieving 30% 
and above. Gauteng showed particularly robust performance in higher achievement bands, with 35.8% of learners 
scoring 50% or above, second only to the Western Cape.

Figure 3.4: Mathematics Performance of Learners across South Africa in 2024
Source: Adapted from DBE (2025)
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higher, and 29.5% reaching the 50% threshold. Notably, 50.9% of learners achieved 40% or above, indicating 
strong performance in the intermediate achievement band.

Analysis of provincial performance in 2024 reveals notable variations across South Africa. The Western Cape 
demonstrated the strongest overall performance with 79.4% of learners achieving 30% and above, particularly 
excelling in higher achievement bands with 41.5% of learners achieving 50% or above - significantly higher 
than the national average of 29.4%. The Free State and Limpopo also showed strong performance at the 30% 
threshold, achieving 77.4% and 77.3% respectively.

A significant pattern emerges when examining the transition across achievement bands. While most provinces 
maintain relatively strong performance at the 30% threshold (ranging from 66.6% to 79.4%), there is a marked 
decline in achievement percentages as the performance threshold increases. This is particularly evident in the 
Northern Cape, where performance drops from 66.6% at the 30% threshold to just 22.1% at the 50% level - the 
steepest decline among all provinces.

The 2024 data shows that while access to Physical Sciences education remains broad, with significant numbers 
of learners taking the subject, there continues to be a challenge in achieving higher levels of proficiency across all 
provinces. The gap between basic pass rates (30% and above) and higher achievement levels (50% and above) 
remains substantial, with most provinces showing a drop of 40-50 percentage points between these thresholds. 
This pattern aligns with ongoing concerns about the development of advanced scientific competencies at the 
secondary level.

3.1.7	 National Senior Certificate Performance in Physical Sciences for KwaZulu-Natal
The seventh indicator within the Secondary School sub-category examines the longitudinal NSC Physical Sciences 
performance in KwaZulu-Natal from 2018 to 2024 (Figure 3.7). The data reveals several noteworthy trends across 
different achievement bands.

The baseline achievement band (30% and above) demonstrated the most substantial improvement, rising from 
50.6% in 2018 to 68.8% in 2024. This represents a significant increase in the overall pass rate, with more than two-
thirds of Mathematics candidates now achieving the minimum pass requirement. The trend line shows consistent 
year-on-year improvements, with particularly strong growth in recent years, moving from 54.6% in 2022 to 64.2% 
in 2023, and further increasing to 68.8% in 2024.

This consistent upward trajectory across all achievement bands, particularly the acceleration in improvement 
during 2023 and 2024, suggests that interventions to enhance Mathematics performance in KwaZulu-Natal are 
yielding increasingly positive results. The fact that over 30% of learners now achieve 50% or above represents 
significant progress, though continued focus on developing higher-level mathematical competencies remains 
important for further improvement. The substantial increases across all bands, particularly in the last two 
years, indicate successful implementation of educational strategies and interventions aimed at strengthening 
mathematical proficiency in the province.

3.1.6	 National Senior Certificate Performance in Physical Sciences across all provinces
The sixth indicator shifts the focus to NSC Physical Science performance across all provinces in 2024. Science plays 
a crucial role in educational systems due to its contributions to the advancement of knowledge, technology, and 
higher education, and its broader economic and cultural significance (Juan et al., 2018). However, there is concern 
about the declining interest in science education, especially among learners in their final years of secondary 
school (Barnby et al., 2008; Sarjou et al., 2012). Many learners perform poorly in science, leading them to either opt 
out of further studies in the field or fail to meet university entry requirements (Juan et al., 2018). Figure 3.6 presents 
Grade 12 learners’ performance in Physical Science.

Source: Adapted from DBE (2025)
Figure 3.6: Physical Science Performance of Learners across South Africa in 2024

EC FS GP KZN LP MP NW NC WC
30% and above 75.2 77.4 74.5 75.7 77.3 73.7 76.3 66.6 79.4
40% and above 48.4 49.4 50.9 50.9 49.1 48.7 47.0 39.0 58.6
50% and above 27.1 27.8 32.1 29.5 27.6 28.8 25.7 22.1 41.5
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In 2024, KwaZulu-Natal maintained its position as having the highest number of Physical Sciences candidates 
nationally. The province showed improvement in performance metrics, with 75.7% of learners achieving 30% or Source: Adapted from DBE (2020; 2024a; 2025).

Figure 3.7: Candidates’ Performance in Physical Sciences in KZN (2018-2024)
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The analysis of N3 Engineering Studies data shows KwaZulu-Natal leading in absolute numbers across all three 
measured metrics. The province recorded 4,339 registered students, 3,712 exam participants, and 2,477 successful 
completions, accounting for approximately 26.6% of national N3 Engineering Studies completions.

Of KwaZulu-Natal’s 4,339 registered students, 3,712 wrote the examination (85.5%), and 2,477 of those who wrote 
completed successfully (66.7%). This completion rate of 66.7% ranks third lowest among provinces. The overall 
completion rate relative to initial registration stands at 57.1% (2,477 completions from 4,339 registrations).

Comparing across provinces reveals varying patterns of conversion from registration to completion. Gauteng, 
with 2,090 students writing and 1,645 completing, achieved a completion rate of 78.7%. The Western Cape, with 
1,216 students writing and 975 completing, achieved a completion rate of 80.2%. These rates exceed KwaZulu-
Natal’s 66.7% completion rate, despite KwaZulu-Natal having higher absolute numbers across all metrics.

The Northern Cape and North West show the smallest absolute numbers, with 277 and 410 students writing 
respectively, but their completion rates relative to those who wrote are similar to other provinces. This data 
presents a clear picture of KwaZulu-Natal’s dominance in absolute numbers alongside lower proportional 
completion rates compared to several other provinces.

3.2.2     Number of students who wrote and completed N6 qualification for Engineering  
             Studies across all provinces

Similarly, the second indicator in the TVET Education sub-category shows the number of students who wrote and 
completed the N6 qualification in Engineering Studies at TVET colleges across the country in 2021 (Figure 3.9). 
The N6 qualification, also referred to as a National Diploma, is awarded once students complete the necessary 
practical sessions and 18 months of DHET-approved work experience.

The baseline achievement band (30% and above) shows overall improvement when comparing 2018 (73.6%) to 
2024 (75.7%), though the trajectory has been non-linear. After reaching a peak of 77.3% in 2022-2023, there was 
a slight decline to 75.7% in 2024. This recent fluctuation warrants monitoring to ensure the maintenance of gains 
made in previous years.

In the intermediate achievement band (40% and above), there has been notable variation over the seven-year 
period. From the initial 48.5% in 2018, performance improved to peak at 53.3% in 2023, before showing a slight 
decrease to 50.9% in 2024. Despite this recent decline, the overall trend remains positive when compared to the 
2018 baseline.

The highest achievement band (50% and above) shows modest changes over the period, moving from 29.3% in 
2018 to 29.5% in 2024. This band experienced its peak in 2019 at 32.7% and has shown fluctuations since then, 
with the most recent figure of 29.5% in 2024 representing a slight decrease from the 32.1% achieved in 2023.

Notable patterns in the data include:
• A consistent dip across all achievement bands in 2020, likely reflecting the impact of the COVID-19 pandemic
• Strong recovery post-2020, particularly evident in the 30% and above category
• More modest but generally steady improvements in the higher achievement bands through 2023
• A slight decline across all bands in 2024, suggesting the need for renewed focus on strengthening performance

While the overall trend from 2018 to 2024 shows improvement, particularly in the recovery from pandemic-
related impacts, the recent slight decline across achievement bands in 2024 indicates the need for continued 
attention to enhancing performance in Physical Sciences, especially in supporting learners to achieve higher-level 
results above the 50% threshold.

3.2	 TVET Education
In 2021, the Naional Advisory Council on Innovation (NACI) (NACI, 2021) argued that the Technical and Vocational 
Education and Training (TVET) sector has a natural place within the NSI. TVET Education is the second sub-
category of the People category. In 2021, there were 50 public TVET colleges in South Africa, with 9 TVET colleges 
located in KwaZulu-Natal (DHET, 2023a). 

In this section, we look at the number of learners who wrote the N3 and N6 qualifications for Engineering Studies, 
as well as the completion rates for these qualifications. The completion rate is calculated by dividing the number 
of students who completed the respective qualifications by the number of students who wrote the respective 
exams.

3.2.1	 Number of students who wrote and completed N3 qualification for Engineering  
           Studies across all provinces

The first indicator of the TVET Education sub-category is based on the number of students who, in 2022, wrote 
and completed the N3 qualification for Engineering Studies in South Africa (Figure 3.8). The N3 qualification 
equates to Grade 12, and the students completing this qualification would have therefore dropped out of school 
before writing the NSC examinations.

Figure 3.8: Students who wrote and completed the N3 qualification for Engineering Studies in
South Africa (2022)  |  Source: Adapted from DHET (2024)

EC FS GP KZN LP MP NC NW WC
Number Registered 1,861 1,421 3,741 4,339 1,580 1,687 390 658 1,550

Number Wrote 1,495 1,024 2,090 3,712 1,223 1,231 277 410 1,216
Number Completed 1,168 726 1,645 2,477 806 1,038 201 268 975
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KwaZulu-Natal’s N3 qualification completion rates show significant fluctuation over the period. Starting at 64.8% 
in 2019, the rate increased sharply to 91.4% in 2020, before declining substantially to 43.1% in 2021, and then 
showing recovery to 66.7% in 2022. These variations largely mirror national trends, though with some notable 
differences. The provincial completion rate remained slightly below the national average in 2019 (64.8% versus 
68.0%) and 2021 (43.1% versus 46.7%), while exceeding it in 2020 (91.4% versus 90.8%). By 2022, KwaZulu-Natal’s 
N3 completion rate of 66.7% fell slightly below the national average of 73.4%.

The N6 qualification data reveals a different pattern. KwaZulu-Natal consistently outperformed the national 
average from 2019 through 2020, starting at 93.5% compared to the national 92.2% in 2019. However, both 
provincial and national rates experienced a dramatic decline in 2021, with KwaZulu-Natal dropping to 33.6% while 
the national average fell to 38.2%. The 2022 data shows some recovery, with KwaZulu-Natal achieving a 39.4% 
completion rate, though still significantly below pre-pandemic levels.

The impact of the COVID-19 pandemic is particularly evident in the data, manifesting differently across the 
qualification levels. While N3 completion rates showed initial resilience with a sharp increase in 2020, both N3 
and N6 qualifications experienced significant declines in 2021. The N6 qualification appears to have been more 
severely affected, with completion rates dropping by approximately 53.2 percentage points from 2020 to 2021 in 
KwaZulu-Natal.

The 2022 data suggests the beginning of a recovery phase, though completion rates remain well below pre-
pandemic levels, particularly for N6 qualifications.

3.3	 Public University Education
The Public University Education sub-category incorporates eight indicators which focus on undergraduate and 
Doctoral enrolments and graduation in Science, Engineering and Technology (SET) fields at the 26 universities/
universities of technology in South Africa. SET subjects play a crucial role in the innovation sector. 

The data for N6 Engineering Studies shows similar provincial distribution patterns but with notably different scale. 
KwaZulu-Natal again leads in absolute numbers across all three metrics, with 1,603 registered students, 1,376 
exam participants, and 463 successful completions in the measured period.

The conversion rates from registration to completion show interesting patterns across provinces. In KwaZulu-
Natal, of the 1,603 registered students, 1,376 wrote the examination (85.8%), maintaining a similar registration-
to-writing conversion rate as seen in N3 studies. However, of those who wrote, only 463 completed successfully 
(33.6%), representing a significantly lower completion rate compared to the N3 qualification level.

Gauteng emerges as the second-largest provider of N6 Engineering Studies, with 1,249 registrations, 868 writers, 
and 346 completions. The Eastern Cape follows with 886 registrations, 709 writers, and 314 completions. The 
relative success rates vary notably, with the Eastern Cape achieving a 44.3% completion rate among those who 
wrote (314 out of 709), compared to Gauteng’s 39.9% (346 out of 868) and KwaZulu-Natal’s 33.6% (463 out of 
1,376). The Northern Cape shows minimal participation with only 6 registrations and 1 completion, while other 
provinces demonstrate varying levels of engagement and success. The Western Cape, with 444 registrations and 
167 completions from 387 writers, achieves a completion rate of 43.2% among those who wrote, positioning it 
among the more efficient provinces in terms of conversion from examination to successful completion.

3.2.3    Completion rate for the N3 and N6 Qualifications for Engineering Studies in KZN

The third indicator of the TVET Education sub-category examines the completion rates for N3 and N6 Engineering 
Studies qualifications in KwaZulu-Natal from 2019 to 2022, compared against national averages (Figure 3.10). The 
completion rates are calculated by dividing the number of successful completions by the number of examination 
participants for each qualification level.

Figure 3.9: Students who wrote and completed the N6 qualification for Engineering Studies in 
South Africa (2022)  |  Source: Adapted from DHET (2024).

Figure 3.10: Completion rates for the N3 and N6 qualifications for Engineering Studies in 
KwaZulu-Natal (2019-2021)  |  Source: Adapted from DHET (2023a; 2024) 

EC FS GP KZN LP MP NC NW WC
Number Registered 886 279 1,249 1,603 719 343 6 143 444

Number Wrote 709 202 868 1,376 630 237 6 104 387
Number Completed 314 92 346 463 215 99 1 28 167
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Analysis of the national SET enrolment data from 2019-2022 reveals that the University of South Africa (UNISA) 
consistently leads in both total enrolments and SET enrolments, with 41,176 SET students out of 362,317 total 
students in 2022. The University of Pretoria (UP) and Tshwane University of Technology (TUT) follow as major 
contributors, with UP enrolling 26,297 SET students from a total of 54,466 students, and TUT recording 23,351 
SET students from 59,164 total enrolments in 2022. The University of Witwatersrand (Wits) maintains a strong 
presence with 20,752 SET enrolments from 42,563 total students, while UKZN, despite experiencing a decline 
over the period, remains significant with 16,889 SET enrolments from 44,865 total students. The University of 
Stellenbosch rounds out the top institutions with 15,850 SET enrolments from a total student population of 31,986 
in 2022, demonstrating the concentration of SET education in South Africa’s larger universities.

Within this national context, a closer examination of KwaZulu-Natal’s four public institutions reveals distinct 
patterns in their SET enrolment trajectories. The University of KwaZulu-Natal (UKZN), as one of the country’s 
larger universities, has maintained a significant position nationally, ranking sixth in SET enrolments in 2022. 
However, as shown in Figure 3.11, UKZN has experienced a gradual decline in SET enrolments from 19,080 in 2019 
to 16,889 in 2022.

Source: HEMIS (2024)

3.3.1	 SET Enrolment in South African Public Universities 

The analysis of SET enrolments across South Africa’s 26 public universities reveals significant variations in 
institutional contributions to the national SET education landscape. Table 3.2 presents comprehensive enrolment 
data for all 26 public universities in South Africa from 2019 to 2022, sourced from the Higher Education Management 
Information System (HEMIS, 2024). The table displays both SET-specific enrolments and total enrolments for 
each institution, allowing for analysis of absolute numbers and institutional contributions to the national SET 
education landscape.

Durban University of Technology (DUT) similarly represents a major contributor to SET education, though it too 
has seen declining numbers, dropping from 15,563 SET enrolments in 2019 to 12,615 in 2022. Mangosuthu University 
of Technology (MUT) has maintained relatively stable SET enrolment figures, hovering around 8,400 students 
throughout the period. In contrast, the University of Zululand (UNIZULU) shows an upward trend, increasing from 
4,294 SET enrolments in 2019 to 5,025 in 2022.

In the national context, KwaZulu-Natal contributes approximately 13.4% (42,851 students) towards the country’s 
total SET enrolment. This positions the province as the third-largest contributor to SET education in South Africa, 
after Gauteng’s dominant 35.9% share and the Western Cape’s 22.3% contribution. DUT and UKZN together 
account for 67% of KwaZulu-Natal’s SET enrolments in 2022, though this combined share has decreased from 
74% in 2019, indicating a gradual shift in the provincial distribution of SET education.

Figure 3.11: SET Enrolments and Total Enrolments in Public Universities in KwaZulu-Natal (2019-2022)

DUT MUT UKZN UNIZULU
2019 SET Enrolment 15,563 8,566 19,080 4,294

2019 Overall Enrolment 35,442 14,328 50,158 17,738
2020 SET Enrolment 14,455 8,415 18,184 4,405

2020 Overall Enrolment 33,933 14,652 46,924 17,082
2021 SET Enrolment 13,453 8,504 17,001 4,563

2021 Overall Enrolment 33,196 14,562 44,070 16,352
2022 SET Enrolment 12,615 8,322 16,889 5,025

2022 Overall Enrolment 32,089 14,437 44,865 16,855
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Table 3.2: SET Enrolments and Total Enrolments in South African Public Universities (2019-2022) 

SET 
Enrolment

Total 
Enrolment

SET 
Enrolment

Total 
Enrolment

SET 
Enrolment

Total 
Enrolment

SET 
Enrolment

Total 
Enrolment

Cape Peninsula University of 
Technology (CPUT)

15,456 33,941 14,645 32,383 14,670 32,429 15,591 33,762

Central University of 
Technology (CUT)

9,757 21,225 9,504 21,103 10,323 22,345 10,800 23,251

Durban University of
Technology (DUT)

15,563 35,442 14,455 33,933 13,453 33,196 12,615 32,089

Mangosuthu University of
Technology (MUT)

8,566 14,328 8,415 14,652 8,504 14,562 8,322 14,437

Nelson Mandela Metropolitan 
University (NMMU)

11,251 29,490 10,358 29,286 10,421 29,735 10,976 32,320

North West University
(NWU)

12,604 63,671 12,510 56,425 12,074 53,469 12,753 54,176

Rhodes University (RU) 2,509 8,247 2,596 8,596 2,518 8,477 2,466 8,348

Safako Makgatho Health
Science University (SMHSU)

6,174 6,456 5,999 6,256 6,324 6,525 6,390 6,642

Sol Plaatje University
Northern Cape (SPUNC)

513 1,994 657 2,386 841 2,829 1,006 3,585

Tshwane University of
Technology (TUT)

27,248 67,673 24,142 62,482 22,050 58,369 23,351 59,164

University of Cape Town
(UCT)

13,267 28,641 13,222 28,447 13,697 29,618 14,146 29,425

University of Fort Hare
(UFH)

4,510 16,982 3,898 15,880 3,686 15,897 3,740 16,747

University of Johannesburg
(UJ)

18,385 50,590 16,887 48,563 17,368 50,669 17,496 51,483

University of KwaZulu-Natal 
(UKZN)

19,080 50,158 18,184 46,924 17,001 44,070 16,889 44,865

University of Limpopo (UL) 8,734 21,490 9,104 21,617 9,135 21,632 9,100 22,318
University of Mpumalanga (UM) 1,657 3,471 1,932 4,364 2,665 5,435 3,276 7,134

University of Pretoria (UP) 25,866 50,594 25,682 50,955 26,585 53,912 26,297 54,466
University of South Africa 

(UNISA)
36,269 342,797 44,753 392,050 38,935 363,020 41,176 362,317

University of Stellenbosch (SU) 15,307 31,523 15,301 30,995 15,711 31,949 15,850 31,986
University of Free State (UFS) 9,426 41,505 9,588 41,602 9,275 40,954 8,761 40,671
University of Venda (UNIVEN) 7,163 16,783 6,849 15,166 6,380 14,806 6,020 14,962

University of Western Cape 
(UWC)

8,577 23,784 8,532 23,730 8,711 24,790 8,253 23,937

University of Witwatersrand 
(Wits)

20,256 40,890 20,187 40,667 20,710 42,127 20,752 42,563

University of Zululand  
(UNIZULU)

4,294 17,738 4,405 17,082 4,563 16,352 5,025 16,855

Vaal University of Technology  
(VUT)

11,351 21,927 9,696 20,293 9,111 19,899 8,667 19,656

Walter Sisulu University (WSU) 9,403 33,572 8,404 28,971 9,080 30,980 9,349 30,609
Total 323,287 1,074,912 319,902 1,094,808 313,788 1,068,046 319,065 1,077,768

Public Universities
2019 2020 2021 2022

Source: HEMIS (2024)
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Table 3.3: SET Enrolments as a percentage of all enrolments in South African Public Universities (2019-2022)

3.3.2	 SET Enrolments as a percentage of all enrolments 
The second indicator in this sub-category shows the percentage of students enrolled in SET fields compared 
to the total enrolments across all Classification of Education Subject Matter (CESM) fields at each of South 
Africa’s 26 universities (Table 3.3). This proportion is particularly significant for innovation capacity as it indicates 
an institution’s ability to produce graduates in fields directly contributing to technological advancement and 
innovation. A higher concentration of SET enrolments often correlates with greater potential for research output 
and innovation activities, making this metric crucial for understanding each institution’s role in the broader 
innovation ecosystem.

Within KwaZulu-Natal, three of the four public universities consistently exceeded the national average. 
Mangosuthu University of Technology (MUT) demonstrated particularly strong SET concentration, maintaining 
around 58-60% of total enrolments in SET fields throughout the period, ranking second highest among all 26 
universities nationally. Durban University of Technology (DUT) showed the next highest concentration among 
KZN institutions, though its SET proportion declined from 44% in 2019 to 39% in 2022. UKZN maintained a stable 
SET enrolment proportion of around 38-39% throughout the period. The University of Zululand (UNIZULU), while 
below the provincial and national averages, showed steady improvement in its SET concentration, increasing 
from 24% in 2019 to 30% in 2022.

Other notable institutions nationally include the University of Pretoria (UP) and University of Witwatersrand (Wits), 
both maintaining approximately 50% SET enrolment proportions, while UNISA, the country’s largest university by 
total enrolments, showed the lowest SET concentration at 11% consistently across all years.

3.3.3	 SET Graduation in South African Public Universities
This indicator examines SET graduate output from 2019 to 2022, providing insight into the actual production of 
SET-qualified individuals from the higher education system. Table 3.4 presents both SET-specific graduates and 
total graduates from all South African universities, allowing for analysis of each institution’s contribution to the 
national SET graduate pool.

Table 3.4: SET Graduates and all graduates in South African Public Universities (2019-2022)

Source: Calculated from HEMIS (2024)

2019 2020 2021 2022

CPUT 46% 45% 45% 46%
CUT 46% 45% 46% 46%
DUT 44% 43% 41% 39%
MUT 60% 57% 58% 58%

NMMU 38% 35% 35% 34%
NWU 20% 22% 23% 24%

RU 30% 30% 30% 30%
SMHSU 96% 96% 97% 96%
SPUNC 26% 28% 30% 30%

TUT 40% 39% 38% 39%
UCT 46% 46% 46% 48%
UFH 27% 25% 23% 22%

UJ 36% 35% 34% 34%
UKZN 38% 39% 39% 38%

UL 41% 42% 42% 41%
UM 48% 44% 49% 46%
UP 51% 50% 49% 48%

UNISA 11% 11% 11% 11%
SU 49% 49% 49% 50%

UFS 23% 23% 23% 22%
UV 43% 45% 43% 40%

UWC 36% 36% 35% 34%
Wits 50% 50% 49% 49%

UNIZULU 24% 26% 28% 30%
VUT 52% 48% 46% 44%
WSU 28% 29% 29% 31%
Total 30% 29% 29% 30%

Public Universities
% SET Enrolment

Source: Adapated from HEMIS (2024)

SET 
Graduates

Total 
Graduates

SET 
Graduates

Total 
Graduates

SET 
Graduates

Total 
Graduates

SET 
Graduates

Total 
Graduates

CPUT 3,720 8,493 3,291 7,593 3,499 7,935 3,417 7,646
CUT 2,054 4,700 1,944 4,622 1,977 4,629 1,736 3,779

DUT 3,726 9,260 4,134 10,034 4,250 10,663 3,276 9,239

MUT 1,277 2,538 1,215 2,805 1,490 2,955 1,462 3,088

NMMU 2,733 6,951 2,444 7,341 2,553 7,266 2,470 7,373

NWU 2,947 14,961 3,020 15,454 2,939 14,484 2,672 13,735
RU 619 2,291 653 2,367 689 2,269 609 2,045

SMHSU 1,139 1,186 1,287 1,337 1,446 1,484 1,133 1,174

SPUNC 83 317 114 404 160 571 161 766

TUT 5,871 16,871 4,958 14,897 4,753 16,179 5,438 15,271
UCT 3,030 7,495 3,180 7,320 2,959 7,082 3,008 7,028
UFH 774 3,014 881 3,632 920 3,425 739 3,408

UJ 4,892 14,099 3,745 13,035 3,849 12,998 3,668 12,128
UKZN 3,678 11,895 4,101 12,171 3,627 10,924 3,573 10,904

UL 1,528 4,769 1,405 4,081 1,830 4,795 1,405 4,326

UM 304 495 375 647 612 1,113 666 1,230

UP 5,451 12,651 5,526 12,852 5,673 13,592 5,775 13,553

UNISA 3,718 48,906 5,170 64,423 5,902 54,677 6,257 54,273
SU 3,754 8,978 3,798 9,087 3,687 8,682 3,710 8,462

UFS 2,215 8,606 2,248 9,667 2,226 10,531 2,327 10,015

UV 1,266 3,065 1,033 2,365 1,691 3,996 1,205 3,267

UWC 1,748 5,287 1,893 5,595 2,001 5,750 1,852 5,616

Wits 4,143 9,966 4,410 10,275 4,430 10,184 4,420 10,396

UNIZULU 833 3,996 889 4,105 903 3,859 870 3,439

VUT 1,775 4,129 1,483 3,566 1,761 4,544 2,219 5,341
WSU 1,408 7,024 1,524 8,207 1,597 8,670 1,936 8,204

Total 64,683 221,942 64,721 237,882 67,423 233,257 66,000 225,702

Public Universities
2019 2020 2021 2022

At the national level, SET enrolments have remained stable at approximately 30% of total enrolments throughout 
the period 2019-2022. Among individual institutions, Sefako Makgatho Health Science University (SMHSU) stands 
out with the highest proportion of SET enrolments at approximately 96% across all years, reflecting its specialised 
focus on health sciences.
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A closer examination of KwaZulu-Natal’s institutions reveals that DUT consistently led provincial SET graduate 
production over the four-year period, with UKZN following as a close second. Together, these two institutions 
dominated the province’s SET graduate output, accounting for 77.8%, 79.6%, 76.7%, and 74.6% of KwaZulu-Natal’s 
SET graduates from 2019 to 2022 respectively. However, the declining percentage from 2020 to 2022 suggests 
a gradual shift in the provincial distribution of SET graduates. While UNIZULU produced the smallest number of 
SET graduates among the province’s institutions, it maintained relatively stable numbers throughout the period.

3.3.4	 Percentage of SET Graduates out of all Graduates 

This indicator examines the proportion of SET graduates relative to the total number of graduates at each 
university, providing insight into institutional focus on SET qualifications. Table 3.5 presents these proportions 
across all 26 South African universities from 2019 to 2022.

KwaZulu-Natal’s contribution to national SET graduates has shown fluctuation over the period, accounting for 
14.7% in 2019, peaking at 16% in 2020, then gradually declining to 15.2% in 2021 and 13.9% in 2022. Within the 
national landscape, UKZN maintained a strong position as the seventh-highest producer of SET graduates in 
2022, with DUT following closely in eighth place. The relative rankings of these institutions reflect their significant 
role in South Africa’s SET education ecosystem, though both MUT and UNIZULU ranked considerably lower 
nationally.

Source: Adapted from HEMIS (2014)

Table 3.5: SET Graduates as a percentage of all graduates in South African Public Universities (2019-2022)

Figure 3.12: SET Graduates and all graduates in Public Universities in KwaZulu-Natal (2019-2022)
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SET Graduates All Graduates SET Graduates All Graduates SET Graduates All Graduates SET Graduates All Graduates

DUT 3,726 9,260 4,134 10,034 4,250 10,663 3,276 9,239
MUT 1,277 2,538 1,215 2,805 1,490 2,955 1,462 3,088

UKZN 3,678 11,895 4,101 12,171 3,627 10,924 3,573 10,904
UNIZULU 833 3,996 889 4,105 903 3,859 870 3,439

2019 2020 2021 2022

Source: Calculated from HEMIS (2024)

2019 2020 2021 2022

CPUT 44% 43% 45% 45%
CUT 44% 42% 46% 46%
DUT 40% 41% 41% 35%
MUT 50% 43% 58% 47%

NMMU 39% 33% 35% 34%
NWU 20% 20% 23% 19%

RU 27% 28% 30% 30%
SMHSU 96% 96% 97% 97%
SPUNC 26% 28% 30% 21%

TUT 35% 33% 38% 36%
UCT 40% 43% 46% 43%
UFH 26% 24% 23% 22%

UJ 35% 29% 34% 30%
UKZN 31% 34% 39% 33%

UL 32% 34% 42% 32%
UM 61% 58% 49% 54%
UP 43% 43% 49% 43%

UNISA 8% 8% 11% 12%
SU 42% 42% 49% 44%

UFS 26% 23% 23% 23%
UV 41% 44% 43% 37%

UWC 33% 34% 35% 33%
Wits 42% 43% 49% 43%

UNIZULU 21% 22% 28% 25%
VUT 43% 42% 46% 42%
WSU 20% 19% 29% 24%
Total 29% 27% 29% 29%

Public Universities
% SET Enrolment

At the national level, the proportion of SET graduates has remained stable at approximately 29% throughout the 
period. Sefako Makgatho Health Sciences University maintained the highest percentage nationally at 97% in 2022, 
reflecting its specialised focus on health sciences. The University of Mpumalanga and Mangosuthu University of 
Technology followed as institutions with notably high SET graduate proportions.
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Table 3.6: Doctoral SET Enrolments and All Enrolments in South African Public Universities (2019-2022)

In the national context, UKZN has maintained its position as the leading institution for Doctoral SET enrolments, 
contributing approximately 13.5% to the national total in 2022. This represents a slight decline from its 14.3% share 
in 2019, though the absolute number of SET doctoral students remained relatively stable, declining marginally 
from 1,762 to 1,641 over the period.

Figure 3.14 displays the number of Doctoral SET Enrolments at the three KwaZulu-Natal universities that had 
Doctoral students, compared to the overall Doctoral Enrolment numbers from 2019 to 2022. Within KwaZulu-
Natal, the distribution shows distinct institutional patterns, with UKZN strongly dominating both overall Doctoral 
and SET enrolments in the province. DUT demonstrated steady growth in SET doctoral enrolments, increasing 
from 174 students in 2019 to 247 in 2022, while UNIZULU maintained a smaller but stable doctoral SET presence, 
with numbers fluctuating between 47 and 67 students.

Analysis of KwaZulu-Natal’s institutions reveals distinct patterns in SET graduate proportions. MUT demonstrated 
the most dynamic profile, showing significant fluctuations from 50% in 2019, dropping to 43% in 2020, and rising 
sharply to 58% in 2021, before declining to 47% in 2022. Despite this volatility, MUT consistently ranked among 
the top institutions nationally, achieving second place in 2022. DUT maintained stable proportions between 40-
41% from 2019 to 2021, before experiencing a notable decline to 35% in 2022. UKZN showed steady improvement 
from 31% in 2019 to 39% in 2021, before settling at 33% in 2022, while UNIZULU progressed from 21% in 2019 to 
28% in 2021, before decreasing to 25% in 2022.

The province’s contribution to national SET graduate output is substantial, with three institutions (MUT, DUT, and 
UKZN) consistently performing above the national average of 29%. This places KwaZulu-Natal as a significant 
contributor to South Africa’s SET graduate pipeline, particularly through MUT’s strong performance as the second-
highest ranked institution nationally in terms of SET graduate proportion.

3.3.5	 Doctoral SET enrolment in South African Universities 

The next indicator focuses on SET Doctoral enrolments across South African universities. Table 3.6 provides the 
number of SET enrolments and total Doctoral enrolments at each university from 2019 to 2022, with the three 
KwaZulu-Natal universities highlighted. Since MUT had no SET Doctoral enrolments during this period, it is not 
included in Table 3.6.

Figure 3.13 illustrates the proportion of SET graduates in comparison to all graduates in KwaZulu-Natal’s four 
universities from 2019 to 2022.  

Figure 3.13: SET Graduates as a percentage of all graduates in Public Universities in
KwaZulu-Natal (2019-2022)  |  Source: Adapted from HEMIS (2024)
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Doctoral SET 
Enrolment

Doctoral 
Enrolment

CPUT 194 297 184 297 198 311 203 314
CUT 97 218 93 202 88 191 73 203

DUT 174 506 190 524 215 611 247 644

NMMU 321 632 277 582 290 615 266 560

NWU 657 1,645 606 1,496 637 1,536 651 1,540

RU 299 605 300 605 250 581 223 526
SMHSU 96 97 87 87 133 134 161 162

TUT 258 485 266 526 262 512 277 501

UCT 1,444 2,245 1,442 2,222 1,432 2,237 1,451 2,240

UFH 214 640 165 486 144 451 133 448
UJ 753 1,401 822 1,573 853 1,700 925 1,911

UKZN 1,762 3,303 1,639 2,917 1,738 3,053 1,641 2,864
UL 141 350 112 301 121 267 116 262
UP 1,254 2,375 1,219 2,411 1,295 2,537 1,323 2,585

UNISA 779 2,481 601 2,549 594 2,659 661 2,684

SU 1,053 1,707 1,015 1,664 1,050 1,694 1,023 1,659

UFS 536 1,029 484 999 514 1,043 498 1,007

UNIVEN 207 378 154 253 169 300 180 284
UWC 552 1,095 560 1,140 622 1,267 593 1,268

Wits 1,341 2,328 1,297 2,252 1,393 2,475 1,327 2,374

UNIZULU 67 359 47 298 54 326 64 361

VUT 78 116 79 127 80 123 60 105

WSU 25 94 24 77 47 102 15 72

Total 12,302 24,386 11,662 23,588 12,179 24,725 12,122 24,591

Public Universities
2019 2020 2021 2022

Source: Adapted from HEMIS (2024)
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At the national level, Sefako Makgatho Health Science University (SMHSU) consistently maintained the highest 
proportion of SET Doctoral enrolments at approximately 99% throughout the period, reflecting its specialised 
focus. This was followed by other leading institutions including the Cape Peninsula University of Technology 
(CPUT) and the University of Cape Town (UCT), both maintaining around 65% SET Doctoral enrolment in 2022.

Within KwaZulu-Natal, UKZN demonstrated the strongest SET focus among its Doctoral programmes, with the 
proportion of SET enrolments increasing steadily from 53% in 2019 to 57% in 2022, positioning it well above the 
national average of 49%. This places UKZN sixth nationally in terms of SET concentration at the Doctoral level. 
DUT showed modest improvement, increasing from 34% in 2019 to 38% in 2022, though ranking 20th nationally. 
UNIZULU maintained the lowest proportion among all universities offering Doctoral programmes, with SET 
enrolments constituting only 18% of its Doctoral cohort in 2022, showing minimal change from 19% in 2019.

3.3.7	 Doctoral SET graduation in South African Universities 

The next key area to examine is Doctoral SET graduation. Table 3.8 outlines the number of SET graduates and 
total Doctoral graduates at each university from 2019 to 2022.

 Source: Calculated from HEMIS (2024)

Collectively, KwaZulu-Natal’s universities have maintained a consistent contribution to the national doctoral SET 
landscape, accounting for approximately 16.1% of national SET doctoral enrolments in 2022, demonstrating the 
province’s established role in doctoral SET education.

3.3.6	 Doctoral SET enrolment as a percentage of all enrolments 
Table 3.7 presents the percentage of Doctoral SET enrolments as a share of total Doctoral enrolments for each 
university from 2019 to 2022. This measure provides insight into the 

Figure 3.14: Doctoral SET Enrolments and All Enrolments in Public Universities in
KwaZulu-Natal (2019-2022)  |  Source: Adapted from HEMIS (2024)
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DUT UKZN UNIZULU

2019 Doctoral SET Enrolment 174 1,762 67
2019 Doctoral Enrolment 506 3,303 359

2020 Doctoral SET Enrolment 190 1,639 47
2020 Doctoral Enrolment 524 2,917 298

2021 Doctoral SET Enrolment 215 1,738 54
2021 Doctoral Enrolment 611 3,053 326

2022 Doctoral SET Enrolment 247 1,641 64
2022 Doctoral Enrolment 644 2,864 361

2019 2020 2021 2022

CPUT 65% 62% 64% 65%
CUT 44% 46% 46% 36%
DUT 34% 36% 35% 38%

NMMU 51% 48% 47% 48%
NWU 40% 41% 41% 42%

RU 49% 50% 43% 42%
SMHSU 99% 100% 99% 99%

TUT 53% 51% 51% 55%
UCT 64% 65% 64% 65%
UFH 33% 34% 32% 30%

UJ 54% 52% 50% 48%
UKZN 53% 56% 57% 57%

UL 40% 37% 45% 44%
UP 53% 51% 51% 51%

UNISA 31% 24% 22% 25%
SU 62% 61% 62% 62%

UFS 52% 48% 49% 49%
UNIVEN 55% 61% 56% 63%

UWC 50% 49% 49% 47%
Wits 58% 58% 56% 56%

UNIZULU 19% 16% 17% 18%
VUT 67% 62% 65% 57%
WSU 27% 31% 46% 21%
Total 50% 49% 49% 49%

% SET Doctoral Enrolment 
Public Universities

Table 3.7 Doctoral SET Enrolments as a percentage of all enrolments in South African
Public Universities (2019-2022)
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DUT has shown promising growth in its Doctoral SET output, with graduate numbers more than tripling from 
13 in 2019 to 41 in 2022. This growth is particularly significant given DUT’s traditional focus on undergraduate 
education. In contrast, UNIZULU maintained consistent but low numbers of nine graduates annually from 2019 to 
2021, before experiencing a notable decline to just two graduates in 2022.

Collectively, KwaZulu-Natal’s universities contributed 16.6% of South Africa’s Doctoral SET graduates in 2022, 
demonstrating the province’s significant role in developing high-level SET capacity for the country.

3.3.8	 Doctoral SET graduation as a percentage of all graduates 
Table 3.9 presents the percentage of Doctoral SET graduates as a proportion of total Doctoral graduates at each 
university from 2019 to 2022. 

Source: Adapted from HEMIS (2024)

At the national level, UKZN has maintained a leading position in Doctoral SET graduation, producing the highest 
number of graduates among all universities from 2020 to 2022. The university’s output increased from 231 
graduates in 2019 to 249 in 2022, consistently contributing around 14% of the country’s Doctoral SET graduates. 
This performance places UKZN ahead of other major research universities including the University of Cape Town 
(191 graduates) and the University of the Witwatersrand (193 graduates) in 2022.

Figure 3.15 displays the number of Doctoral SET graduates compared to the overall Doctoral graduate cohort for 
KwaZulu-Natal’s universities from 2019 to 2022. Within the provincial context, UKZN’s prominence is particularly 
evident, accounting for 85% of KwaZulu-Natal’s Doctoral SET graduates in 2022. The institution has maintained 
strong graduation numbers throughout the period, though experiencing some fluctuation between a peak of 272 
graduates in 2020 and 249 in 2022.

Source: Adapted from HEMIS (2024)

Doctoral SET 
Graduates

Doctoral 
Graduates

Doctoral SET 
Graduates

Doctoral 
Graduates

Doctoral SET 
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Doctoral 
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Doctoral SET 
Graduates

Doctoral 
Graduates

CPUT 28 37 22 36 21 28 26 41
CUT 12 21 13 24 10 23 12 17

DUT 13 45 24 64 31 78 41 98

NMMU 59 97 37 80 43 96 35 83

NWU 127 314 99 251 105 264 91 213

RU 47 86 65 104 47 85 39 80
SMHSU 5 5 5 11 17 17 12 12

TUT 34 66 50 91 27 69 35 66

UCT 182 261 194 276 179 274 191 280

UFH 30 64 22 81 21 57 23 57
UJ 119 223 120 224 155 266 122 270

UKZN 231 451 272 487 230 445 249 480
UL 17 42 21 51 31 71 27 61
UP 246 399 193 374 191 367 160 332

UNISA 102 335 108 422 116 421 118 525

SU 226 359 182 299 199 307 179 278

UFS 77 128 51 113 79 162 85 161

UNIVEN 25 44 27 50 17 39 22 38
UWC 66 126 64 123 72 123 92 166

Wits 180 291 179 321 181 316 193 319

UNIZULU 9 31 9 48 9 49 2 50

VUT 6 9 11 19 7 13 6 11

WSU 1 11 1 3 0 4 1 8

Total 1,842 3,445 1,769 3,552 1,788 3,574 1,761 3,646

Public Universities
2019 2020 2021 2022

Table 3.8: Doctoral SET Graduates and All Graduates in South African Public Universities (2019-2022) 

Figure 3.15: Doctoral SET Graduates and All Graduates in Public Universities in KwaZulu-Natal (2019-2022)

600

500

400

300

200

100

0
DUT UKZN UNIZULU

2019 Doctoral SET Graduates 13 231 9
2019 All Graduates 45 451 31

2020 Doctoral SET Graduates 24 272 9
2020 All Graduates 64 487 48

2021 Doctoral SET Graduates 31 230 9
2021 All Graduates 78 445 49

2022 Doctoral SET Graduates 41 249 2
2022 All Graduates 98 280 50
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At the national level, the proportion of SET Doctoral graduates has shown a gradual decline from 53% in 2019 
to 48% in 2022. Sefako Makgatho Health Science University (SMHSU) maintained the highest proportion at 
100% throughout most of the period, followed by the Cape Peninsula University of Technology (CPUT) and the 
University of Cape Town (UCT), which consistently produced over 60% SET graduates at the Doctoral level.

Within KwaZulu-Natal, as illustrated in Figure 3.16, UKZN has maintained the strongest and most stable 
performance, with SET graduates consistently representing approximately 52% of its Doctoral cohort throughout 
the period. This places UKZN tenth nationally among the 23 universities offering Doctoral programmes and 
above the national average of 48% in 2022.

Figure 3.16 focuses on the percentage of SET Doctoral Graduates as a reflection of the overall Doctoral Graduate 
numbers at the KwaZulu-Natal universities.

DUT has shown steady improvement in its SET proportion, increasing from 29% in 2019 to 42% in 2022, though 
still ranking 17th nationally. The most significant change occurred at UNIZULU, where the proportion of SET 
graduates declined dramatically from 29% in 2019 to just 4% in 2022, placing it second to last nationally. This 
sharp decline coincided with a notable increase in Education CESM Doctoral graduates during the same period.

The disparate trends among KwaZulu-Natal’s institutions reflect the varying institutional focuses and capacities 
in SET fields at the Doctoral level, with UKZN maintaining consistent output, DUT showing gradual improvement, 
and UNIZULU experiencing a significant shift towards other fields, particularly Education.

3.4	 Knowledge generation
Knowledge Generation is the fourth and final sub-category of the People Category. This sub-category highlights 
the outputs from the 26 Public Universities in South Africa and interrogates how knowledge is generated within 
KwaZulu-Natal’s regional innovation system.

3.4.1	 Overall Research Publication Output Units in South African Universities
The Research Output Policy (2015) from the Department of Higher Education and Training (DHET) outlines a 
structure for distributing subsidies based on the evaluation of research outputs generated by South African public 
higher education institutions. This policy acknowledges various types of publications, including books, published 
conference proceedings, and journal articles (DHET, 2023b). Within the academic landscape of South Africa, there 
is an emphasis on the production of journal articles as a key metric for scholarly outputs. Journal articles (83.8%) 
have a much higher weighting, whilst books (12.4%) and conferences (3.8%) are assigned a lower importance and 
are consequently weighted lower.

Table 3.9: Doctoral SET graduates as a percentage of all graduates in South African Public
Universities (2019-2022) 

Source: Calculated from HEMIS (2024)

2019 2020 2021 2022

CPUT 76% 61% 75% 63%
CUT 57% 54% 43% 71%
DUT 29% 38% 40% 42%

NMMU 61% 46% 45% 42%
NWU 40% 39% 40% 43%

RU 55% 63% 55% 49%
SMHSU 100% 45% 100% 100%

TUT 52% 55% 39% 53%
UCT 70% 70% 65% 68%
UFH 47% 27% 37% 40%

UJ 53% 54% 58% 45%
UKZN 51% 56% 52% 52%

UL 40% 41% 44% 44%
UP 62% 52% 52% 48%

UNISA 30% 26% 28% 22%
SU 63% 61% 65% 64%

UFS 60% 45% 49% 53%
UNIVEN 57% 54% 44% 58%

UWC 52% 52% 59% 55%
Wits 62% 56% 57% 61%

UNIZULU 29% 19% 18% 4%
VUT 67% 58% 54% 55%
WSU 9% 33% 0% 13%
Total 53% 50% 50% 48%

% SET Doctoral Graduates 
Public Universities
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Figure: 3.16: Doctoral SET graduates as a percentage of all graduates in Public Universities in
KwaZulu-Natal (2019-2022)  |   Source: Calculated from HEMIS (2024)
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Source: Adapted from HEMIS (2024)

The quantity of journal publications serves as a measure of academic productivity; however, the question arises as 
to whether this activity translates into innovations with real-world applications. The challenge lies in overcoming 
the academic/practical divide, where research outcomes do not necessarily translate into actionable solutions or 
innovations that address real-world challenges.

Table 3.10 displays the output units for each publication type by university for the year 2022. This table orders 
universities from highest to lowest total publication units. The four KwaZulu-Natal institutions are highlighted.

Table 3.10: Overall Research Publication Output Units in South African Universities in 2022 

Articles Books Conference 
Proceedings

Total Publication 
Units

UJ 2,359.7 507.0 277.1 3,143.7
UKZN 2,343.0 205.4 14.2 2,562.7

UP 1,884.9 346.3 74.0 2,305.2
SU 1,750.5 397.5 107.1 2,255.1

Wits 1,822.4 323.6 60.5 2,206.4
UCT 1,514.2 208.1 54.9 1,777.3

NWU 1,342.1 272.6 91.5 1,706.2
UNISA 1,290.0 172.2 59.4 1,521.5

UFS 1,020.4 333.6 52.4 1,406.4
UWC 552.7 128.6 15.3 696.6
DUT 461.0 76.2 27.0 564.2

NMMU 468.3 49.0 32.8 550.0
RU 454.5 77.2 17.8 549.6
UL 416.5 25.3 19.8 461.6

TUT 390.0 28.1 35.3 453.4
UNIVEN 308.3 28.5 1.0 337.8

WSU 274.1 29.1 28.6 331.8
CPUT 275.2 28.2 25.8 329.2
UFH 255.1 25.0 11.7 291.9
SMU 228.7 0.7 0.9 230.2

UNIZULU 187.9 10.4 7.0 205.3
CUT 148.2 5.0 28.7 181.9
VUT 101.3 1.8 17.8 120.9
MUT 78.1 1.0 3.3 82.4
UMP 57.6 31.4 0.5 82.0
SPU 50.1 7.7 1.9 49.5

Total 20,017.3 3,319.6 1,066.0 24,402.8

2022
Public Universities

The research publication landscape across South African universities in 2022 reveals significant variations in 
output across different institutions. The University of Johannesburg (UJ) led the national rankings with 3,143.7 total 
publication units, representing 12.9% of the country’s research output. Within KwaZulu-Natal, the University of 
KwaZulu-Natal (UKZN) demonstrated exceptional research productivity, ranking second nationally with 2,562.7 
total publication units, contributing 10.5% to the national total.

UKZN’s strong performance was primarily driven by journal article outputs, which accounted for 2,343.0 units 
(91.4% of their total output). This aligns well with the national emphasis on journal publications as a key metric for 
scholarly outputs. The institution also produced substantial book outputs (205.4 units), though their conference 
proceedings output was comparatively modest at 14.2 units.

Among the province’s other institutions, Durban University of Technology (DUT) achieved a respectable 11th 
position nationally, generating 564.2 total publication units. The University of Zululand (UNIZULU) ranked 21st with 
205.3 total publication units, while Mangosuthu University of Technology (MUT) recorded 82.4 total publication 
units, placing it 24th among the 26 South African universities.

The significant disparity between UKZN’s research output and that of other provincial institutions highlights the 
concentration of research capacity within the province. UKZN’s output (2,562.7 units) substantially exceeded the 
combined total of the province’s other three institutions (851.9 units), underlining its dominant role in KwaZulu-
Natal’s research landscape.

3.4.2	 Total Research Publication Output Units in KwaZulu-Natal Universities
The second indicator of the Knowledge Generation sub-category examines the trajectory of research publication 
outputs across KwaZulu-Natal’s four universities from 2018 to 2022 (Figure 3.16).

UKZN DUT UNIZULU MUT
2018 2,069.4 315.4 213.2 42.1
2019 2,300.5 385.8 257.6 46.2
2020 2,404.4 456.0 267.5 105.5
2021 2,650.2 426.1 238.4 68.9
2022 2,562.7 564.2 205.3 82.4
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Figure 3.16: Total Publication Units from the four KwaZulu-Natal universities (2018-2022)  
Source: Adapted from HEMIS (2024)
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Source: Adapted from HEMIS (2024)

Analysis of the 2022 data reveals that the national average per capita research publication output was 1.19 
publication units per staff member. Only eight universities exceeded this national average, with the University of 
Johannesburg (UJ) leading at 2.37 publication units per staff member. UKZN achieved second place nationally with 
2.18 publication units per staff member, demonstrating research productivity that was 83% above the national 
average.

The other three universities in KwaZulu-Natal performed notably below the national average. DUT ranked 13th 
nationally with 0.83 publication units per staff member, UNIZULU placed 17th with 0.61 units per staff member, and 
MUT ranked 22nd with 0.39 units per staff member. This stark contrast in performance highlights the significant 
disparity in research intensity among the province’s institutions.

UKZN demonstrated consistent growth in total publication outputs from 2018 (2,069.4 units) to 2021 (2,650.2 units), 
before experiencing a slight decline to 2,562.7 units in 2022. Despite this recent decrease, UKZN maintained its 
dominant position in the province’s research landscape, contributing 74.8% of KwaZulu-Natal’s total publication 
units in 2022, though this represented a decrease from its peak contribution of 78.3% in 2021.

The province’s other institutions showed varied trajectories over the five-year period. DUT exhibited overall 
growth, increasing from 315.4 units in 2018 to 564.2 units in 2022, though with some fluctuations including a 
notable dip to 426.1 units in 2021. UNIZULU’s output peaked at 267.5 units in 2020 before declining to 205.3 units 
in 2022. MUT, while maintaining the lowest output among the four institutions, showed improvement from 42.1 
units in 2018 to 82.4 units in 2022, despite experiencing significant fluctuations including a peak of 105.5 units in 
2020.

The impact of the COVID-19 pandemic appears to have affected institutions differently. While UKZN continued to 
grow through 2021, the smaller institutions experienced declines during this period, suggesting varying institutional 
capacities to maintain research productivity during the crisis. The subsequent recovery patterns have also varied, 
with DUT showing strong growth in 2022, while UNIZULU’s outputs continued to decline, highlighting the diverse 
challenges faced by institutions of different sizes and resources in maintaining research momentum.

3.4.3	 Per Capita Research Publication Output for South African Universities
The per capita research publication output indicator allows for the comparison of research performance across 
universities. It is calculated by dividing a university’s total publication units by the number of permanently 
employed instructional and research staff (DHET, 2023b). This serves as a proxy for research publication intensity. 
Table 3.11 presents the per capita research publication outputs for all South African universities in 2022, with the 
four KwaZulu-Natal institutions highlighted.

Table 3.11 Per Capita Research Publication Outputs for all South African Universities (2022)

Institution Headcount of permanently 
employed academics Research Publications Units Research Publications Units

UJ 1,328 3,143.718 2.37
UKZN 1,176 2,562.651 2.18
WITS 1,178 2,206.400 1.87

UP 1,269 2,305.240 1.82
SU 1,295 2,255.122 1.74

UFS 862 1,406.370 1.63
RU 368 549.569 1.49

UCT 1,192 1,777.256 1.49

UWC 607 696.646 1.15
NWU 1,678 1,706.216 1.02
UFH 337 219.894 0.87

UNISA 1,822 1,521.548 0.84
DUT 676 564.218 0.83

NMMU 719 550.047 0.77
UNIVEN 469 337.766 0.72

UL 664 461.520 0.70
UNIZULU 334 205.297 0.61

CUT 321 181.875 0.57
TUT 875 453.408 0.52
UMP 179 82.034 0.46
CPUT 820 329.205 0.40 
MUT 229 331.755 0.39
WSU 906 82.422 0.37 
SPU 141 49.535 0.35
VUT 345 120.851 0.35
SMU 705 230.204 0.33

National Average 1.19
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Source: Adapted from HEMIS (2024)

UKZN demonstrated sustained growth in per capita research publications from 1.56 in 2017 to 2.18 in 2021, 
maintaining this level through 2022. The institution’s performance consistently exceeded the national average 
throughout the period, with the gap widening significantly from 2019 onwards. By 2022, UKZN’s per capita output 
(2.18) was nearly double the national average of 1.19.

DUT showed gradual improvement over the period, rising from 0.47 in 2017 to 0.84 in 2022, despite experiencing 
a slight decline in 2021. This represents the most consistent upward trajectory among the province’s other 
institutions, though still remaining below the national average.

MUT’s performance fluctuated considerably, with a notable peak of 0.47 in 2020 followed by a decline to 0.39 in 
2022. Similarly, UNIZULU showed initial growth from 0.64 in 2017 to 0.84 in 2020, before declining to 0.61 in 2022. 
Both institutions consistently performed below the national average throughout the period.

The divergent trajectories highlight the varying institutional capacities for research productivity. While UKZN has 
established and maintained a strong research-intensive profile well above national standards, the other provincial 
institutions face ongoing challenges in achieving comparable research intensity levels, suggesting potential 
structural differences in research capacity and support systems.

The variation in per capita outputs suggests differing institutional capacities and resources for research activities. 
While UKZN’s performance indicates strong research productivity among its academic staff, the lower outputs 
from other provincial institutions suggest potential challenges in maintaining comparable research intensity, 
possibly due to factors such as teaching loads, research support infrastructure, or institutional focus.

3.4.4	 Per Capita Research Publication Output Units in KwaZulu-Natal Universities
This indicator tracks the research performance intensity across KwaZulu-Natal’s four universities from 2017 
to 2022 (Figure 3.17). Analysis of the six-year trend reveals distinct patterns in research productivity across the 
institutions.

3.5	 Key Observations for the People Category
The following highlights key observations from the 22 indicators in the People Category.

Figure 3.17 Per Capita Research Publication Outputs for KwaZulu-Natal Universities (2017-2022)

2017 2018 2019 2020 2021 2022
DUT 0.47 0.52 0.63 0.68 0.60 0.84
MUT 0.12 0.19 0.21 0.47 0.30 0.39

UKZN 1.56 1.54 1.84 1.91 2.18 2.18
UNIZULU 0.64 0.67 0.81 0.84 0.69 0.61

National Average 1.06 1.06 1.25 1.31 1.15 1.19
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Secondary School Education Key Observations

• KwaZulu-Natal maintains its position as the leading province in National Senior Certificate (NSC)     
    examinations, consistently producing between 22-24% of South Africa’s matriculants 

• The province achieved remarkable progress in NSC pass rates, advancing to second place nationally in      
    2024 with an unprecedented 89.5% pass rate 

•  There’s been a substantial shift towards higher qualifications, with Bachelor’s Passes increasing from  
    37.8% in 2019 to 47.8% in 2024 

•    In Mathematics, while KwaZulu-Natal maintained the highest number of candidates, performance showed  
    significant improvement with 30.3% achieving 50% or above in 2024, up from 17.6% in 2018 

•    Physical Sciences performance demonstrated strong improvement, with 75.7% achieving 30% or higher  
    in 2024, though showing a slight decline from the 2023 peak

TVET Education Key Observations

• KwaZulu-Natal leads in N3 Engineering Studies with the highest absolute numbers (4,339 registered    
    students, 3,712 exam participants, 2,477 completions)

•  However, the province’s completion rate of 66.7% for N3 ranks third lowest among provinces

•  N6 qualification shows concerning trends with only 33.6% completion rate in 2022

•  Significant COVID-19 impact evident, with N6 completion rates dropping dramatically from over 90% in   
    2019 to around 33% in 2021-2022

Public University Education Key Observations

•  KwaZulu-Natal contributes 13.4% of national SET enrolments, positioning it as a third-largest contributor  
    after Gauteng and Western Cape

•  UKZN and DUT account for 67% of provincial SET enrolments (2022)

•   Strong doctoral SET performance, with UKZN maintaining national leadership in doctoral SET graduation

•  Provincial institutions show varying SET focus - MUT demonstrates the highest SET concentration (58%  
    of enrolments) while UNIZULU shows the lowest (30%)

Knowledge Generation Key Observations

•   UKZN ranks second nationally in research output with 2,562.7 total publication units (10.5% of the national  
    total)

•  Significant disparity exists between UKZN and other provincial institutions - UKZN’s output exceeds the  
    combined total of the other three institutions

• UKZN achieves second place nationally in per capita research publication output (2.18 units per staff  
    member)

•  Other provincial institutions perform below the national average in research productivity, highlighting  
    capacity gaps

•  Journal articles dominate research outputs (83.8% weighting) compared to books (12.4%) and conferences  
    (3.8%)
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3.6	 Implications of these findings for the innovation pipeline in  
	 KwaZulu-Natal
The analysis of KwaZulu-Natal’s education and research landscape reveals several critical implications for the 
province’s innovation pipeline.

Strengthening Basic Education Foundation
The province’s secondary education system shows encouraging signs of improvement that could positively 
impact the innovation pipeline:

• The consistent production of 22-24% of South Africa’s matriculants provides a substantial talent pool for  
   further development

• The dramatic increase in Bachelor’s Passes from 37.8% in 2019 to 47.8% in 2024 suggests a growing  
   cohort capable of pursuing advanced studies

• The improvement in Mathematics performance, with 30.3% achieving above 50% in 2024 (up from  
    17.6% in 2018), indicates strengthening STEM foundations

• The combined 74.6% of learners qualifying for university or university of technology studies represents a  
   robust potential talent pipeline for innovation sectors

Pipeline Transition Points
Several critical transition points in the innovation pipeline require attention:

• Despite improvements in Mathematics performance, having only 30.3% of students achieving above  
   50% may still create bottlenecks for advanced STEM programs

• The volatility in Physical Sciences performance, particularly the recent decline from 2023 peaks,  
   suggests potential instability in science preparation

• The persistent low completion rates in TVET education (33.6% at N6 level) indicate significant talent  
   leakage in technical skills development

• The uneven distribution of SET capacity across higher education institutions suggests geographical and  
   access barriers to innovation development

Knowledge Generation and Research Capacity
The research and knowledge generation landscape presents both opportunities and challenges:

• The concentration of research capacity primarily in UKZN (contributing 74.8% of provincial publication  
   units) suggests limited innovation diffusion

• The significantly lower research productivity at other provincial institutions may restrict the development    
   of diverse innovation nodes

• The dominance of journal articles (83.8%) over other research outputs raises questions about the translation  
   of research into practical innovations

• The strong doctoral SET performance at UKZN provides potential for high-level innovation, but the limited  
   spread across other institutions may constrain regional innovation capacity

Systemic Implications for Innovation
The current state of the pipeline has several implications for innovation development:

•   While the basic education system is strengthening, particularly in STEM subjects, the improvements need  
    to be sustained and expanded to create a robust innovation workforce

• The geographic concentration of research and innovation capacity may limit the development of     
    innovation clusters across the province

•   The weakness in the technical skills pipeline through TVET institutions could hamper the development  
    of practical innovation capabilities

•   The disparity between academic research output and practical application suggests a potential disconnect  
    in the innovation ecosystem

Strategic Opportunities
The analysis suggests several strategic opportunities for strengthening the innovation pipeline:
1.  Leveraging Improved Basic Education Outcomes 
    •  Building on the improved Mathematics and Science performance to develop stronger STEM pathways
    •  Utilizing the increased pool of university-eligible students to expand innovation capacity
  • Developing targeted programs to support the transition from secondary to tertiary education in  
         innovation-related fields
2. Strengthening Technical Skills Development 
    •  Addressing TVET completion rates through enhanced support systems
    •  Developing stronger links between TVET education and industry needs
    •  Creating clearer pathways from technical education to innovation sectors
3. Broadening Research and Innovation Capacity 
    •  Building research capacity at institutions beyond UKZN
    •  Developing collaborative research networks across provincial institutions
    •  Creating mechanisms for translating academic research into practical innovations
4. Regional Innovation Development 
    •  Establishing distributed innovation nodes across the province
    •  Developing regional specialisation in innovation sectors
    •  Creating stronger links between academic institutions and regional industry clusters
5. Ecosystem Integration 
    •  Strengthening connections between different levels of the education system
    •  Developing better alignment between academic research and industry needs
    •  Creating platforms for collaboration between educational institutions, industry, and innovation sectors

Policy Implications
The findings suggest several policy priorities:

•   Sustained support for STEM education improvement at the secondary level

•   Targeted interventions to improve TVET completion rates and quality

•   Investment in research capacity development across all provincial institutions

•   Creation of mechanisms to support the translation of research into practical innovations

•   Development of regional innovation support structures

•   Enhanced collaboration between education, research, and industry sectors

The overall implication is that while KwaZulu-Natal’s innovation pipeline shows significant improvement in 
its foundational elements, particularly in basic education, sustained attention is needed to address persistent 
gaps and structural imbalances. The challenge lies in leveraging these improvements while simultaneously 
addressing systemic weaknesses to create a more integrated and effective innovation ecosystem.
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Table 4.1: Provincial R&D Expenditure in R’000 (2016/16-2021/22)

Source: Adapted from HSRC (2024)
At the national level, South Africa’s R&D expenditure demonstrates both growth and resilience over the decade. 
Total GERD increased substantially from R23.87 billion in 2012/13 to peak at R38.72 billion in 2017/18, representing 
a period of significant investment in research and development. However, the country then experienced three 
consecutive years of decline, with GERD falling to R33.54 billion by 2020/21, largely attributable to the COVID-19 
pandemic’s economic impact. The 2021/22 figures show a robust recovery, with GERD rebounding to R38.19 
billion, nearly returning to the pre-pandemic peak. This recovery suggests the resilience of South Africa’s research 
and development capacity, though the spatial distribution remains heavily concentrated in three provinces - 
Gauteng, Western Cape, and KwaZulu-Natal.

Analysis of provincial R&D expenditure reveals KwaZulu-Natal as the third-highest spending province over this 
period, after Gauteng and the Western Cape. The province’s R&D investment trajectory shows distinct phases: 
an initial growth period from 2016/17 to 2017/18, followed by a decline from 2018/19 to 2020/21, with a recovery 
in 2021/22. The decline during 2019/20-2020/21 aligns with broader national trends, likely reflecting the financial 
impact of the COVID-19 pandemic across South Africa’s innovation ecosystem.

Figure 4.1 illustrates the percentage of each sector’s R&D expenditure in relation to KwaZulu-Natal.

The Investment category examines the diverse funding streams that support Research and Development 
(R&D) across KwaZulu-Natal’s innovation ecosystem. This category encompasses expenditure from six key 
sectors: Provincial, Business, Government, Not-for-Profit organisations, Science Councils, and Higher Education 
Institutions. Understanding the interplay between these funding sources is vital for assessing the province’s 
innovation capacity and potential for sustainable growth.

R&D investment serves as a fundamental driver of technological advancement and economic development (NACI, 
2024). The National Advisory Council on Innovation emphasises that sustained R&D investment is particularly 
critical for emerging economies seeking to build robust innovation ecosystems (NACI, 2024). Recent analyses by 
the Department of Science and Innovation highlight that R&D investment patterns significantly influence:
•	 Creation and application of new knowledge and technologies
•	 Enhancement of industrial competitiveness and productivity
•	 Development of specialised human capital
•	 Strengthening of institutional research capacity
•	 Translation of research outputs into practical innovations

The Investment category comprises six sub-categories, each focusing on a distinct funding sector, measured 
through 13 carefully selected indicators. This structure allows for comprehensive analysis of both the scale and 
distribution of R&D investment across the province, aligning with national innovation measurement frameworks.

4.1	 Provincial Research & Development Expenditure
Provincial R&D expenditure serves as a fundamental enabler of science, technology and innovation in South 
Africa’s National System of Innovation (NSI). It plays a crucial role in generating knowledge, products, and 
technologies that drive regional development (NACI, 2023). The allocation of R&D resources at the provincial 
level is particularly significant as it directly influences regional economic growth through innovation capacity 
building and technological advancement (NACI, 2023).

4.1.1	 Provincial R&D expenditure (2016/17-2021/22)  
Table 4.1 outlines the total R&D expenditure in each province between 2016/17 and 2021/22. This first indicator of 
the Investment category captures all R&D expenditure from the Business, Government, Not-for-Profit, Science 
Councils and Higher Education Sectors – which are examined in detail as subsequent indicators within this 
category.

4. INVESTMENT

Figure: 4.1: Different sectors’ contribution to Provincial Research and Development Expenditure in 
KwaZulu-Natal for 2023  |  Source: Own calculations from HSRC (2024)

GERD EC FS GP KZN LP MP NC NW WC

2012/13 23,871,219 1,463,589 1,714,473 10,602,434 3,013,372 619,437 612,031 400,974 890,364 4,554,545

2013/14 25,660,573 1,478,850 1,943,131 11,975,916 2,752,543 444,015 615,773 473,722 1,027,448 4,949,174

2014/15 29,344,977 1,734,411 1,456,461 13,686,734 3,187,481 628,607 859,201 575,584 1,402,742 5,813,758

2015/16 32,336,679 2,142,919 1,778,469 14,666,111 3,639,100 627,125 791,248 660,963 1,209,434 7,125,269

2016/17 35,692,973 2,206,473 1,834,572 16,421,582 3,639,100 728,874 699,720 532,530 1,298,778 8,331,345

2017/18 38,724,590 2,300,631 2,149,267 17,319,635 4,172,713 854,885 715,616 576,963 1,306,478 9,328,402

2018/19 36,783,968 2,211,524 1,976,953 15,767,101 4,074,154 806,624 853,859 905,844 1 682406 8,505,504

2019/20 34,484,862 2,091,071 1,711,039 14,385,849 3,629,403 772,074 841,877 900,545 1,700,184 8,452,820

2020/21 33,541,332 1,998,900 1,241,827 14,717,743 3,278,682 983,369 706,459 867,333 1,364,854 8,382,165

2020/22 38,185,599 2,010,947 1,732,973 15,689,758 3,716,120 1,016,496 1,263,082 1,086,102 1,499,418 10,170,702

Year
R’000

39.5%

28.6%

15%

9%

7.8%
Higher Education
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Science C ouncils
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The analysis of R&D investment reveals clear patterns of geographic concentration across South Africa’s provinces. 
Gauteng has consistently led R&D investment, though its share has gradually declined from 46% in 2016/17 
to 41.1% in 2021/22. The Western Cape, conversely, has shown steady growth in its proportional contribution, 
increasing from 19.1% in 2012/13 to 26.6% in 2021/22, reflecting strengthening research capacity in the region.

Breaking down these national figures by region, KwaZulu-Natal maintains its position as the third-largest 
contributor to national R&D expenditure, though with a declining share from 10.2% in 2016/17 to 9.7% in 2021/22. 
This represents a significant gap behind the leading provinces, with Gauteng’s proportion being more than four 
times that of KwaZulu-Natal, and the Western Cape’s being approximately three times higher. Together, these 
three provinces account for about 77.4% of national R&D expenditure in 2021/22, reflecting their dominant role in 
South Africa’s innovation ecosystem and their substantial contribution to national GDP.

4.1.3	 Provincial R&D expenditure as a percentage of PGDP
This indicator examines R&D intensity by considering expenditure relative to the size of each province’s regional 
economy. At the national level, R&D intensity stands at 0.65% of GDP, providing a benchmark for provincial 
performance. Figure 4.3 shows the percentage of provincial GDP spent on R&D across South Africa’s nine 
provinces.

The sectoral distribution of R&D expenditure in KwaZulu-Natal for 2021/22 shows the Higher Education sector 
as the dominant contributor at 39.6%. The Business sector follows at 28.6%, with Science Councils (15%), Not-
for-Profit organisations (9%), and Government sector (7.8%) completing the provincial R&D landscape. This 
distribution suggests several key characteristics of the province’s innovation ecosystem:
•	 A strong foundation in academic research through Higher Education institutions
•	 Potential opportunities for increased Business sector R&D engagement
•	 A diverse research base supported by Science Councils and Not-for-Profit organisations

4.1.2	 Proportional Provincial R&D expenditure (2016/17-2021/22)
Figure 4.2 presents the proportional provincial R&D expenditure from 2016/17 to 2021/22. At the national level, R&D 
expenditure shows a clear pattern of geographic concentration across South Africa’s provinces. The data reveals 
a persistent spatial inequality in R&D investment, with three provinces dominating the innovation landscape. 
Gauteng has consistently led R&D investment, though its share has gradually declined from 46% in 2016/17 
to 41.1% in 2021/22. The Western Cape, conversely, has shown steady growth in its proportional contribution, 
increasing from 19.1% in 2012/13 to 26.6% in 2021/22, reflecting strengthening research capacity in the region.

Figure 4.2: Proportional Provincial R&D expenditure (2016/17-2021/22)

EC FS GP KZN LP MP NC NW WC

2012/13 6.1 7.2 44.4 12.6 2.6 2.6 1.7 3.7 19.1

2013/14 5.8 7.6 46.7 10.7 1.7 2.4 1.8 4.0 19.3

2014/15 5.9 5.0 46.6 10.9 2.1 2.9 2.0 4.8 19.8

2015/16 6.6 5.5 45.4 10.3 1.9 2.4 2.0 3.7 22.0
2016/17 6.2 5.1 46.0 10.2 2.0 2.0 1.5 3.6 23.3

2017/18 5.9 5.6 44.7 10.8 2.2 1.8 1.5 3.4 24.1

2018/19 6.0 5.4 42.9 11.1 2.2 2.3 2.5 4.6 23.1

2019/20 6.1 5.0 41.7 10.5 2.2 2.4 2.6 4.9 24.5

2020/21 6.0 3.7 43.9 9.8 2.9 2.1 2.6 4.1 25.0
2021/22 5.3 4.5 41.1 8.7 2.7 3.3 2.8 3.9 26.6
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Source: Adapted from HSRC (2024)

Figure 4.3: Provincial R&D expenditure as a percentage of PGDP
Source: Adapted from HSRC (2024)
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A nationwide assessment of R&D intensity reveals significant disparities across provinces. The Western Cape 
demonstrates the strongest commitment to R&D investment, dedicating 1.31% of its PGDP, substantially above 
the national average. Gauteng and the Northern Cape follow, both investing 0.93% of their PGDP in R&D activities, 
though their absolute expenditure levels differ considerably due to the size of their respective economies.

Against this broader landscape, KwaZulu-Natal’s position raises concerns about its innovation potential. The 
province invests just 0.45% of its PGDP in R&D, ranking it third-lowest among all provinces. This represents a 
substantial gap of 0.86 percentage points behind the Western Cape’s leading position. Only Limpopo (0.32%) and 
Mpumalanga (0.24%) show lower R&D intensity levels.
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Table 4.2: Business sector R&D expenditure in R’000 by province (2016/17-2021/22)

Source: Adapted from HSRC (2024)

At the national level, business sector R&D expenditure shows significant fluctuation over the decade. Total 
expenditure grew from R10.57 billion in 2012/13 to peak at R15.86 billion in 2017/18, representing a period of 
substantial private sector investment in research and development. However, the country experienced a sharp 
decline between 2018/19 and 2020/21, with total expenditure falling to R10.05 billion, largely due to the COVID-19 
pandemic’s impact. The 2021/22 figures demonstrate recovery, with expenditure increasing to R13.53 billion, 
though still below the 2017/18 peak.

Within this national context, KwaZulu-Natal has maintained its position as the third-largest contributor to business 
sector R&D, behind Gauteng and the Western Cape. The province’s expenditure increased from R1.55 billion 
in 2016/17 to R1.68 billion in 2017/18, before experiencing three consecutive years of decline to R821 million in 
2020/21. While 2021/22 showed signs of recovery with expenditure rising to R1.06 billion, this remains significantly 
below pre-pandemic levels and considerably behind Gauteng (R6.79 billion) and the Western Cape (R3.17 billion).

Figure 4.4 illustrates KwaZulu-Natal’s business sector R&D expenditure trajectory from 2012/13 to 2021/22, 
providing detailed insight into the province’s private sector research investment patterns over time.

This disparity in R&D intensity has important implications for regional innovation capacity. Provinces with higher 
R&D intensity typically create more favourable conditions for innovation and research activities, potentially 
attracting more investment and skilled researchers. Conversely, regions with lower R&D intensity, such as 
KwaZulu-Natal, may face challenges in building and maintaining robust innovation ecosystems, potentially 
widening existing regional economic disparities.

4.2	 Business Sector Research & Development Expenditure
4.2.1	 Business sector R&D expenditure by province (2016/17 to 2021/22)
Table 4.2 presents a comprehensive overview of business sector R&D expenditure across South Africa’s nine 
provinces from 2012/13 to 2021/22. The data reveals the spatial distribution of private sector research investment 
and demonstrates how business R&D priorities have evolved over the past decade across different regions.

Figure 4.4: Business sector R&D expenditure in KwaZulu-Natal in R’000 (2016/17-2021/22)
Source: Adapted from HSRC (2024)

2018/21 2012/13 2013/14 2014/15 2015/16 2016/17 2017/18 2018/19 2019/20 2020/21 2021/22

EC 468,197 646,497 608,398 651,533 690,478 707,348 674,516 439,537 214,755 241,315

FS 1,265,285 1,374,960 831,575 1,124,042 1,060,177 1,105,873 991,206 694,454 470,355 998,559

GP 5,356,550 5,813,673 7,160,280 7,183,557 7,876,139 8,285,425 7,617,873 5,447,407 5,577,133 6,785,927

KZN 1,237,563 1,434,084 1,501,659 1,436,737 1,553,130 1,679,718 1,446,281 1,193,914 821,492 1,061,049

LP 127,451 140,026 161,331 145,736 171,567 223,014 184,199 78,484 199,637 136,397

MP 222,974 301,831 435,770 339,985 284,655 304,990 392,986 370,695 256,575 438,496

NC 78,471 124,150 226,303 206,786 49,508 60,007 50,561 39,576 29,084 112,703

NW 380,144 435,849 681,634 451,891 526,962 565,486 601,653 566,308 526,476 581,045

WC 1,434,090 1,511,778 1,684,001 2,274,728 2,568,653 2,927,324 2,488,558 1,874,107 1,949,835 3,171,691

Total 10,570,726 11,782,848 13,290,951 13,814,995 14,781,270 15,859,185 14,447,833 10,704,481 10,047,344 13,527,182

Province
R’000

2012/13 2012/14 2012/15 2012/16 2012/17 2012/18 2012/19 2012/20 2012/21 2012/22 2012/23
R’000 R1,237,563 R1,434,084 R1,501,659 R1,436,737 R1,553,130 R1,679,718 R1,446,281 R1,193,914 R821,492 R1,061,049 R1,252,446
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The province’s business R&D expenditure demonstrates three distinct phases: initial growth from 2012/13 to 
2017/18 (reaching R1.68 billion), followed by a sustained decline through 2020/21 (falling to R821 million), and a 
partial recovery in 2021/22 (rising to R1.06 billion).

4.2.2	 Proportional business sector R&D expenditure by province 
Figure 4.5 presents the proportional distribution of business sector R&D expenditure across South Africa’s nine 
provinces from 2012/13 to 2021/22. The visualisation reveals the relative contribution of each province to national 
business R&D investment and how these shares have evolved over time.
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The spatial distribution of business sector R&D investment reveals persistent geographic concentration patterns. 
Gauteng has consistently dominated, maintaining approximately half of all business R&D expenditure throughout 
the period, with its share ranging from 50.2% to 55.5%. The Western Cape has shown steady growth in its 
proportional contribution, increasing from 13.6% in 2012/13 to reach 23.4% in 2021/22, strengthening its position 
as the second-largest contributor.

Analysing KwaZulu-Natal’s trajectory in this national landscape shows concerning trends, with its share of national 
business sector R&D expenditure declining from 11.7% in 2012/13 to 7.8% in 2021/22. The province’s contribution 
followed three distinct phases: a relatively stable period from 2012/13 to 2017/18, where its share remained above 
10% (ranging between 10.4% and 12.2%); a brief uptick in 2019/20, reaching 11.2%; and a sharp decline in the final 
two years, dropping to 8.2% in 2020/21 and further to 7.8% in 2021/22, its lowest share over the decade.

Government sector R&D expenditure across South Africa exhibits a clear upward trajectory. Total expenditure 
increased from R1.44 billion in 2012/13 to R2.47 billion in 2021/22. The country experienced steady growth until 
2017/18, reaching R2.33 billion, followed by a decline to R1.89 billion in 2019/20, before recovering to reach its 
highest level of R2.47 billion in 2021/22.

KwaZulu-Natal’s contribution to this national growth story reflects consistent performance as one of the top four 
contributors to government sector R&D, alongside Gauteng, Western Cape, and Eastern Cape. The province’s 
expenditure pattern shows variation over the period, increasing from R168.03 million in 2012/13 to R187.09 million 
in 2015/16, before experiencing a decline to R172.66 million in 2016/17. Subsequent years saw further growth, 
reaching R236.60 million in 2018/19, followed by a decrease to R205.50 million in 2019/20. The final two years 
showed strong recovery, with expenditure reaching R284.90 million in 2020/21 and achieving its highest level of 
R290.06 million in 2021/22.

Figure 4.6 illustrates the trajectory of KwaZulu-Natal’s government sector R&D expenditure from 2012/13 to 
2021/22, providing detailed insight into the province’s public sector research investment patterns over time.

4.3	 Government Sector Research & Development Expenditure
4.3.1	 Government Sector R&D expenditure by province 
Government sector R&D expenditure patterns across South Africa’s provinces from 2012/13 to 2021/22 illuminate 
the evolution of public sector research investment throughout this period (Table 4.3).

Figure 4.5: Proportional business sector R&D expenditure by province (2012/13-2021/22)
Source: Adapted from HSRC (2024)

EC FS GP KZN LP MP NC NW WC

2012/13 4.4 12.0 50.7 11.7 1.2 2.1 0.7 3.6 13.6

2013/14 5.5 11.7 49.3 12.2 1.2 2.6 1.1 3.7 12.8

2014/15 4.6 6.3 53.9 11.3 1.2 3.3 1.7 5.1 12.7

2015/16 4.7 8.1 52.0 10.4 1.1 2.5 1.5 3.3 16.5
2016/17 4.7 7.2 53.3 10.5 1.2 1.9 0.3 3.6 17.4

2017/18 4.5 7.0 52.2 10.6 1.4 1.9 0.4 3.6 18.5

2018/19 4.7 6.9 52.7 10.0 1.3 2.7 0.3 4.2 17.2

2019/20 4.1 6.5 50.9 11.2 0.7 3.5 0.4 5.3 17.5

2020/21 2.1 4.7 55.5 8.2 2.0 2.6 0.3 5.2 19.4
2021/22 1.8 7.4 50.2 7.8 1.0 3.2 0.8 4.3 23.4
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t Table 4.3: Government Sector R&D expenditure in R’000 by province (2012/13-2021/22)

Source: Adapted from HSRC (2024)

2018/21 2012/13 2013/14 2014/15 2015/16 2016/17 2017/18 2018/19 2019/20 2020/21 2021/22

EC 194,258 133,657 227,427 225,603 222,456 281,201 305,629 301,816 383,648 390,162

FS 38,659 55,095 60,860 61,802 81,957 81,890 59,694 45,660 51,714 52,374

GP 427,173 689,915 760,199 832,397 885,142 974,192 836,827 581,945 626,239 821,650

KZN 168,029 161,962 177,517 187,088 172,655 206,551 236,602 205,503 284,898 290,063

LP 74,621 95,668 83,683 84,232 76,541 86,876 89,889 81,308 90,390 112,845

MP 80,201 77,479 93,566 112,173 107,237 104,154 88,922 83,648 74,233 78,600

NC 75,440 61,932 52,579 69,174 66,200 94,659 88,575 52,399 131,729 136,529

NW 45,573 73,576 56,719 61,815 57,994 60,594 66,727 57,423 60,752 25,891

WC 333,555 347,869 380,461 378,737 428,465 435,757 450,560 483,841 533,926 564,321

Total 1,437,509 1,697,151 1,893,010 2,013,021 2,098,646 2,325,875 2,223,426 1,893,543 2,237,531 2,472,434

v

R’000
Province
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The visualisation demonstrates KwaZulu-Natal’s government R&D expenditure evolution through several phases: 
initial fluctuation between 2012/13 and 2016/17, followed by steady growth to 2018/19, a brief decline in 2019/20, 
and then significant growth in the final two years, culminating in the peak of R290.06 million in 2021/22.

4.3.2	 Proportional Government Sector R&D Expenditure across South Africa
Figure 4.7 presents the proportional distribution of government sector R&D expenditure across South Africa’s nine 
provinces from 2012/13 to 2021/22. The visualisation reveals how public sector research investment is distributed 
nationally and how these proportions have evolved over time.

Figure: 4.6: Government Sector R&D expenditure in KwaZulu-Natal in R’000 by (2012/13-2021/22)
Source: Adapted from HSRC (2024)

At the national level, the data demonstrates continued geographic concentration of government sector R&D 
investment. Gauteng has maintained the largest share throughout the period, though its proportion has fluctuated 
significantly, declining from a peak of 42.2% in 2016/17 to 33.2% in 2021/22. The Western Cape has consistently 
held the second-largest share, ranging between 18.7% and 25.6% over the period, while the Eastern Cape’s share 
has varied between 7.9% and 17.1%.

Within this national context, KwaZulu-Natal has maintained its position as the fourth-largest contributor to 
government sector R&D expenditure. The province’s share shows notable variation over the period, starting at 
11.7% in 2012/13, experiencing a decline to 8.2% in 2016/17, before recovering to reach 12.7% in 2020/21 and 
returning to 11.7% in 2021/22. This pattern suggests relative stability in the province’s contribution to national 
government sector R&D investment, despite some fluctuations over the decade.

4.4	 Not-for-Profit Sector Research & Development Expenditure
4.4.1	 Not-for-profit sector R&D expenditure by province
Analysis of not-for-profit sector R&D expenditure across South Africa’s provinces from 2012/13 to 2021/22 (see 
Table 4.4) illustrates the evolution and distribution of research investment from this vital sector.

2012/13 2012/14 2012/15 2012/16 2012/17 2012/18 2012/19 2012/20 2012/21 2012/22 2012/23
R’000 R168,029 R161,962 R177,517 R187,088 R172,655 R206,551 R236,602 R205,503 R284,898 R290,063 R306,663
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Figure 4.7: Proportional Government sector R&D Expenditure by province (2012/13-2021/22)
Source: Adapted from HSRC (2024)

EC FS GP KZN LP MP NC NW WC

2012/13 13.5 2.7 29.7 11.7 5.2 5.6 5.2 3.2 23.2

2013/14 7.9 3.2 40.7 9.5 5.6 4.6 3.6 4.3 20.5

2014/15 12.0 3.2 40.2 9.4 4.4 4.9 2.8 3.0 20.1

2015/16 11.2 3.1 41.4 9.3 4.2 5.6 3.4 3.1 18.8
2016/17 10.6 3.9 42.2 8.2 3.6 5.1 3.2 2.8 20.4

2017/18 12.1 3.5 41.9 8.9 3.7 4.5 4.1 2.6 18.7

2018/19 13.7 2.7 37.6 10.6 4 4 4 3 20.3

2019/20 15.9 2.4 30.7 10.9 4.3 4.4 2.8 3 25.6

2020/21 17.1 2.3 28 12.7 4 3.3 5.9 2.7 23.9
2021/22 15.8 2.1 33.2 11.7 4.6 3.2 5.5 1 22.8
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The not-for-profit sector’s R&D expenditure demonstrates substantial growth across South Africa throughout 
the decade. Total expenditure increased consistently from R503.83 million in 2012/13 to R1.57 billion in 2020/21, 
followed by a slight increase to R1.60 billion in 2021/22. This trajectory represents a more than threefold increase 
in investment over the period, demonstrating the growing significance of this sector in South Africa’s research 
landscape.

Examining the provincial dimension, KwaZulu-Natal has maintained a significant position in not-for-profit sector 
R&D investment. The province’s expenditure shows strong growth from R163.22 million in 2012/13 to R317.71 
million in 2017/18, when it held the second-highest position nationally. However, its relative standing shifted 
after 2018/19 when the Western Cape surpassed its investment levels. Despite this change, KwaZulu-Natal’s 
expenditure continued to demonstrate resilience, reaching R357.19 million in 2020/21 before settling at R334.60 
million in 2021/22.

Figure 4.8 illustrates the trajectory of KwaZulu-Natal’s not-for-profit sector R&D expenditure from 2012/13 to 
2021/22, providing detailed insight into the sector’s research investment patterns over time.

Figure 4.8: Not-for-profit sector R&D expenditure in KwaZulu-Natal in R’000 (2012/2013-2021/22)
Source: Adapted from HSRC (2024)

The geographical distribution of not-for-profit sector R&D investment reveals significant shifts in regional patterns. 
Gauteng has maintained the largest share throughout most of the period, though its proportion has fluctuated, 
ranging from a high of 38.8% in 2015/16 to 29.3% in 2021/22. The Western Cape has shown substantial growth in 
its proportional contribution, increasing from 10.9% in 2012/13 to reach 27% in 2021/22, strengthening its position 
as the second-largest contributor.

Table 4.4: Not-for-profit sector R&D expenditure in R’000 by province (2012/2013-2021/22)

Source: Adapted from HSRC (2024)

2018/21 2012/13 2013/14 2014/15 2015/16 2016/17 2017/18 2018/19 2019/20 2020/21 2021/22

EC 25,610 25,478 27,219 21,026 17,053 15,150 19,452 19,676 20,462 14,846

FS 15,297 15,953 14,214 8,890 6,643 8,086 11,332 29,633 9,743 2,432

GP 162,866 175,651 287,783 345,937 333,359 440,863 528,725 543,971 572,423 469,019

KZN 163,221 166,603 181,052 232,636 277,770 317,706 316,771 267,615 357,192 334,603

LP 11,779 13,719 49,971 56,143 64,105 78,996 67,940 79,897 92,664 118,601

MP 23,195 26,979 30,594 25,944 29,964 32,775 29,863 25,003 18,360 17,170

NC 3,867 3,583 1,546 2,200 4,782 4,868 3,238 3,837 2,389 70,706

NW 42,960 72,446 105,904 97,918 136,641 133,473 136,626 162,503 171,737 140,181

WC 55,038 82,753 80,489 100,448 147,299 184,392 371,758 377,380 323,336 431,998

Total 503,833 583,165 778,772 891,142 1,017,616 1,216,310 1,485,704 1,509,515 1,568,307 1,599,557

Province
R’000

2012/13 2012/14 2012/15 2012/16 2012/17 2012/18 2012/19 2012/20 2012/21 2012/22 2012/23
R’000 R163,221 R166,603 R181,052 R232,636 R277,770 R317,706 R316,771 R267,615 R357,192 R334,603 R348,433
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The visualisation shows KwaZulu-Natal’s not-for-profit R&D expenditure following a clear upward trend, though 
with notable fluctuations. The province experienced steady growth from 2012/13 to 2017/18, reaching R317.71 
million, followed by a decline to R267.62 million in 2019/20. A strong recovery followed in 2020/21, reaching 
R357.19 million, before moderating slightly to R334.60 million in 2021/22.

4.4.2	 Proportional not-for-profit sector R&D expenditure 
Figure 4.9 presents the proportional distribution of not-for-profit sector R&D expenditure across South Africa’s 
nine provinces from 2012/13 to 2021/22. The visualisation reveals how research investment from this sector is 
distributed nationally and how these proportions have evolved over time.

Figure 4.9: Proportional not-for-profit sector R&D expenditure (2016/17-2021/22)
Source: Adapted from HSRC (2024)

EC FS GP KZN LP MP NC NW WC

2012/13 5.1 3.0 32.3 32.4 2.3 4.6 0.8 8.5 10.9

2013/14 4.4 2.7 30.1 28.6 2.4 4.6 0.6 12.4 14.2

2014/15 3.5 1.8 37.0 23.2 6.4 3.9 0.2 13.6 10.3

2015/16 2.4 1.0 38.8 26.1 6.3 2.9 0.2 11.0 11.3
2016/17 1.7 0.7 32.8 27.3 6.3 2.9 0.5 13.4 14.5

2017/18 1.2 0.7 36.2 26.1 6.5 2.7 0.4 11.0 15.2

2018/19 1.3 0.8 35.6 21.3 4.6 2 0.2 9.2 25

2019/20 1.3 2 36 17.7 5.3 1.7 0.3 10.8 25

2020/21 1.3 0.6 36.5 22.8 5.9 1.2 0.2 11 20.6
2021/22 0.9 0.2 29.3 20.9 7.4 1.1 4.4 8.8 27
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Source: Adapted from HSRC (2024)

The visualisation demonstrates KwaZulu-Natal’s science council R&D expenditure following a volatile pattern. 
After an initial decline to R239.39 million in 2013/14, expenditure rose sharply to R484.14 million in 2014/15 and 
peaked at R575.02 million in 2015/16. Subsequent years showed fluctuation between R427.59 million and R540.08 
million, before settling at R558.63 million in 2021/22, representing a return to near-peak levels.

4.5.2	 Proportional Science Council Sector R&D expenditure by provinces
Figure 4.11 presents the proportional distribution of science council sector R&D expenditure across South Africa’s 
nine provinces from 2012/13 to 2021/22. The visualisation reveals how research investment from science councils 
is distributed nationally and how these proportions have evolved over time.Science Council sector R&D expenditure across South Africa has exhibited robust growth throughout the decade. 

Total expenditure increased from R4.03 billion in 2012/13 to peak at R6.31 billion in 2017/18, followed by a decline 
to R5.44 billion in 2018/19. The sector demonstrated resilience with subsequent recovery, reaching R6.35 billion in 
2021/22, its highest level over the period.

As part of this national research landscape, KwaZulu-Natal has secured its position as the third-largest contributor 
to Science Council R&D investment, behind Gauteng and the Western Cape. The province’s expenditure pattern 
shows significant variation, starting at R307.30 million in 2012/13, reaching R575.02 million in 2015/16, before 
experiencing a decline to R477.82 million in 2016/17. Following fluctuations in subsequent years, including a 
decrease to R427.59 million in 2018/19, the province showed a strong recovery in 2021/22, reaching R558.63 
million.

Figure 4.10 illustrates the trajectory of KwaZulu-Natal’s science council sector R&D expenditure from 2012/13 to 
2021/22, providing detailed insight into the sector’s research investment patterns over time.

Figure 4.10: Science Council Sector R&D Expenditure in R’000 by province (2013/14-2021/22)

Source: Adapted from HSRC (2024)

2018/21 2012/13 2013/14 2014/15 2015/16 2016/17 2017/18 2018/19 2019/20 2020/21 2021/22

EC 182,664 115,925 259,128 269,658 273,509 279,550 183,931 206,142 189,604 202,745

FS 39,054 47,271 58,608 59,953 60,149 59,300 110,995 94,188 85,089 59,246

GP 2,537,028 3,062,983 2,745,142 2,998,643 3,221,705 3,350,135 3,053,440 3,624,098 3,467,734 3,500,581

KZN 307,302 239,387 484,142 575,016 477,823 540,084 427,585 448,070 437,452 558,627

LP 105,150 7,286 117,270 111,649 114,852 107,457 80,249 65,682 59,687 72,253

MP 103,468 62,349 124,613 122,432 128,883 118,267 171,535 148,618 134,637 143,892

NC 78,714 122,454 148,387 218,317 223,524 236,797 601,757 634,734 651,793 691,351

NW 110,361 39,615 153,911 153,676 108,010 97,730 43,764 57,117 50,771 109,872

WC 562,256 607,285 913,468 1,231,555 1,527,729 1,524,025 770,631 919,714 825,647 1,015,731

Total 4,025,998 4,304,556 5,004,669 5,740,897 6,136,183 6,313,344 5,443,885 6,198,363 5,902,414 6,354,298

Province
R’000

Breaking down these figures at the provincial level, KwaZulu-Natal’s position has shifted notably over the period. 
The province started strongly with the highest share of 32.4% in 2012/13 but experienced a general declining 
trend thereafter. After maintaining shares above 26% until 2017/18, the proportion decreased to 17.7% in 2019/20, 
before recovering somewhat to 20.9% in 2021/22, positioning the province as the third-largest contributor to not-
for-profit sector R&D investment.

4.5	 Science Council Research & Development Expenditure
4.5.1	 Science Council Sector R&D Expenditure by Province
Science Council Sector R&D expenditure patterns across South Africa’s provinces from 2012/13 to 2021/22 (Table 
4.5) reveal the organisation and evolution of research investment in this specialised domain.

Table 4.5: Science Council Sector R&D Expenditure in R’000 by province (2012/13-2021/22)

2012/13 2012/14 2012/15 2012/16 2012/17 2012/18 2012/19 2012/20 2012/21 2012/22 2012/23
R’000 R307,302 R239,387 R484,142 R575,016 R477,823 R540,084 R427,585 R448,070 R437,452 R558,627 R686,654
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Higher education sector R&D expenditure across South Africa demonstrates substantial and consistent growth. 
Total expenditure increased from R7.33 billion in 2012/13 to R14.23 billion in 2021/22, nearly doubling over the 
decade. This growth proved particularly strong between 2015/16 and 2019/20, when total expenditure rose from 
R9.88 billion to R14.18 billion, before moderating slightly in the final years of the period.

In this academic research landscape, KwaZulu-Natal has maintained its position as the third-largest contributor, 
behind Gauteng and the Western Cape. The province’s expenditure shows distinct phases: starting at R1.14 billion 
in 2012/13, it experienced a sharp decline to R750.51 million in 2013/14, followed by steady recovery through 
2018/19, when it reached its peak of R1.65 billion. Subsequent years saw a decline to R1.38 billion in 2020/21, 
before recovering slightly to R1.47 billion in 2021/22.

Figure 4.12 illustrates the trajectory of KwaZulu-Natal’s higher education sector R&D expenditure from 2012/13 to 
2021/22, providing detailed insight into the sector’s research investment patterns over time.

The spatial analysis of science council R&D investment reveals substantial geographic concentration. Gauteng 
has maintained a dominant position throughout the period, though its share has fluctuated notably, from a peak 
of 71.2% in 2013/14 to 55.1% in 2021/22. The Western Cape has established itself as the second-largest contributor, 
with its share varying between 14.0% and 24.9% over the period.

Looking at provincial performance within this framework, KwaZulu-Natal’s contribution shows considerable 
variation. The province’s share of national science council R&D expenditure began at 7.6% in 2012/13, reaching its 
highest point of 10.0% in 2015/16. Subsequent years saw fluctuations, with the share declining to 7.2% in 2019/20 
before recovering to 8.8% in 2021/22. While maintaining its position as the fourth-largest contributor, KwaZulu-
Natal’s share remains significantly below that of the leading province, Gauteng.

4.6	 Higher Education Sector Research & Development Expenditure
4.6.1	 Higher Education Sector R&D by province
Table 4.6 presents Higher Education Sector R&D expenditure across South Africa’s nine provinces from 2012/13 
to 2021/22. The data captures the distribution and evolution of research investment from higher education 
institutions across the country’s regions over this period.

Source: Adapted from HSRC (2024)
Figure 4.12: Higher Education Sector R&D Expenditure in KwaZulu-Natal (2012/13 – 2021/22)

Source: Adapted from HSRC (2024)

2018/21 2012/13 2013/14 2014/15 2015/16 2016/17 2017/18 2018/19 2019/20 2020/21 2021/22

EC 592,861 557,292 612,239 975,099 1,002,978 1,017,383 1,027,996 1,123,901 1,190,432 1,161,879

FS 356,177 449,852 491,203 523,782 625,646 894,118 803,727 847,104 624,925 620,362

GP 2,118,817 2,233,696 2,733,330 3,305,576 4,105,237 4,269,020 3,730,236 4,188,428 4,474,214 4,112,581

KZN 1,137,258 750,507 843,111 903,664 1,157,722 1,428,653 1,646,915 1,514,301 1,377,646 1,471,778

LP 300,435 187,317 216,352 229,364 301,809 358,543 384,346 466,703 540,991 576,400

MP 182,192 147,134 174,657 190,716 148,981 155,430 170,553 213,914 220,654 584,924

NC 164,483 161,603 146,769 164,487 188,515 180,632 161,714 169,999 52,337 74,812

NW 311,325 405,963 404,575 444,135 469,171 449,196 833,635 856,833 555,118 642,430

WC 2,169,606 2,399,489 2,755,339 3,139,800 3,659,198 4,256,902 4,423,997 4,797,779 4,749,419 4,986,962

Total 7,333,153 7,292,853 8,377,575 9,876,623 11,659,258 13,009,876 13,183,119 14,178,960 13,785,736 14,232,128

Province
R’000

Table 4.6: Higher Education Sector R&D Expenditure by Province (2012/13 – 2021/22)

Figure 4.11: Proportional Science Council Sector R&D Expenditure by Provinces
Source: Adapted from HSRC (2024)

EC FS GP KZN LP MP NC NW WC

2012/13 4.5 1.0 63.0 7.6 2.6 2.6 2.0 2.7 14.0

2013/14 2.7 1.1 71.2 5.6 0.2 1.4 2.8 0.9 14.1

2014/15 5.2 1.2 54.9 9.7 2.3 2.5 3.0 3.1 18.3

2015/16 4.7 1.0 52.2 10.0 1.9 2.1 3.8 2.7 21.5
2016/17 4.5 1.0 52.5 7.8 1.9 2.1 3.6 1.8 24.9

2017/18 4.4 0.9 53.1 8.6 1.7 1.9 3.8 1.5 24.1

2018/19 3.4 2.0 56.1 7.9 1.5 3.2 11.1 0.8 14.2

2019/20 3.3 1.5 58.5 7.2 1.1 2.4 10.2 0.9 14.8

2020/21 3.2 1.4 58.8 7.4 1.0 2.3 11 0.9 14.0
2021/22 3.2 0.9 55.1 8.8 1.1 2.3 10.9 1.7 16.0
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2012/13 2012/14 2012/15 2012/16 2012/17 2012/18 2012/19 2012/20 2012/21 2012/22 2012/23
R’000 R1,137,258 R750,507 R843,111 R903,664 R1,157,722 R1,428,653 R1,646,915 R1,514,301 R1,377,646 R1,471,778 R1,496,220
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4.7	 Key Observations for the Investment Category. 
The following highlights key observations from the 13 indicators in the Investment Category.

Provincial Research & Development Expenditure Key Observations
• KwaZulu-Natal consistently ranks as the third-largest R&D spender among South African provinces,  
    behind Gauteng and Western Cape, but shows concerning trends: 
    o   Declining share from 10.2% (2016/17) to 9.7% (2021/22) of national R&D expenditure
    o   Significant gap behind leaders (Gauteng’s proportion is 4x larger, Western Cape’s 3x larger)

• The province’s R&D intensity is concerningly low: 
    o   Invests only 0.45% of PGDP in R&D, ranking third-lowest among provinces
    o   Falls significantly behind Western Cape (1.31%) and national average (0.65%)

• Sectoral distribution shows: 
    o   Higher Education sector dominates (39.6%)
    o   Business sector follows (28.6%)
    o   Science Councils (15%), Not-for-Profit (9%), and Government (7.8%) complete the landscape

Business Sector R&D Expenditure Key Observations
• Declining business R&D investment: 
    o   Share of national business R&D dropped from 11.7% (2012/13) to 7.8% (2021/22)
    o   Sharp decline from R1.68 billion (2017/18) to R821 million (2020/21)
    o   Only partial recovery to R1.06 billion in 2021/22

• Growing gap with competitors: 
    o   Western Cape significantly increased its share (13.6% to 23.4%)
    o   KZN’s position weakened relative to both Gauteng and Western Cape

Government Sector R&D Expenditure Key Observations
• Relatively stable contribution: 
    o   Maintains fourth position nationally
    o   Share remained relatively consistent around 11.7% (2021/22)
    o   Shows resilience with growth from R172.66 million (2016/17) to R290.06 million (2021/22)

Not-for-Profit Sector R&D Expenditure Key Observations
• Significant decline in relative position: 
    o   Dropped from highest share (32.4% in 2012/13) to third position (20.9% in 2021/22)
    o   Lost second position to Western Cape after 2018/19
    o   Shows volatile but generally upward trend in absolute terms

The visualisation demonstrates KwaZulu-Natal’s higher education R&D expenditure following a pattern of initial 
decline, sustained recovery, and recent moderation. After the sharp drop in 2013/14, the province experienced 
consistent growth over five years, reaching its highest level in 2018/19. While the subsequent decline and partial 
recovery have not returned expenditure to peak levels, the overall trajectory since 2013/14 represents significant 
growth in higher education R&D investment.

4.6.2	 Proportional Higher Education Sector R&D expenditure by provinces
Figure 4.13 presents the proportional distribution of higher education sector R&D expenditure across South 
Africa’s nine provinces from 2012/13 to 2021/22. The visualisation reveals how research investment from higher 
education institutions is distributed nationally and how these proportions have evolved over time.

Source: Adapted from HSRC (2024)

The geographical distribution of higher education R&D investment reveals shifting patterns in regional 
concentration. Gauteng’s share, while substantial, has fluctuated over the period, starting at 28.9% in 2012/13, 
peaking at 35.2% in 2016/17, before declining to 28.9% in 2021/22. The Western Cape has shown consistent 
growth in its proportional contribution, increasing from 29.6% in 2012/13 to 35% in 2021/22, ultimately surpassing 
Gauteng in 2018/19 to become the largest contributor.

Figure 4.13: Proportional Higher Education Sector R&D expenditure by province (2012/13 – 2021/22)

EC FS GP KZN LP MP NC NW WC

2012/13 8.1 4.9 28.9 15.5 4.1 2.5 2.2 4.2 29.6

2013/14 7.6 6.2 30.6 10.3 2.6 2.0 2.2 5.6 32.9

2014/15 7.3 5.9 32.6 10.1 2.6 2.1 1.8 4.8 32.9

2015/16 9.9 5.3 33.5 9.1 2.3 1.9 1.7 4.5 31.8
2016/17 8.6 5.4 35.2 9.9 2.6 1.3 1.6 4.0 31.4

2017/18 7.8 6.9 32.8 11 2.8 1.2 1.4 3.5 32.7

2018/19 7.8 6.1 28.3 12.5 2.9 1.3 1.2 6.3 33.6

2019/20 7.9 6.0 29.5 10.7 3.3 1.5 1.2 6.0 33.8

2020/21 8.6 4.5 32.5 10.0 3.9 1.6 0.4 4.0 34.5
2021/22 8.2 4.4 28.9 10.3 4.0 4.1 0.5 4.5 35
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Considering regional variations in these patterns, KwaZulu-Natal’s role as the third-largest contributor shows 
notable evolution over the period. The province’s share began at 15.5% in 2012/13, and declined to 9.1% in 2015/16, 
before recovering to reach 12.5% in 2018/19, its highest point in recent years. The proportion has since moderated 
to 10.3% in 2021/22, maintaining the province’s position as the third-largest contributor to higher education R&D 
investment, though significantly behind the two leading provinces.
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4.8	 Implications for Innovation in KwaZulu-Natal
An analysis of the investment landscape has several innovation-related implications for KwaZulu-Natal. 

Science Council R&D Expenditure Key Observations
• Volatile performance: 
    o   Maintains third position nationally
    o   Significant fluctuations in expenditure (R427.59M to R575.02M)
    o   Share of national investment varies between 7.2% and 10%
    o   Recent recovery to R558.63 million in 2021/22

Higher Education Sector R&D Expenditure Key Observations
• Mixed performance: 
    o   Maintains third position behind Gauteng and Western Cape
    o   Share declined from 15.5% (2012/13) to 10.3% (2021/22)
    o   Shows recovery pattern after 2013/14 decline
    o   Peak investment of R1.65 billion in 2018/19
    o   Recent moderation to R1.47 billion (2021/22)

The data reveals a consistent pattern where KwaZulu-Natal maintains third position across most sectors 
but shows concerning trends of declining shares and growing gaps with the leading provinces, particularly 
the Western Cape which has strengthened its position significantly over the period.

Innovation Capacity Constraints
•   The consistently low R&D intensity (0.45% of PGDP) suggests limited resources for developing new  
      technologies, products, and processes

•   This underinvestment could restrict the province’s ability to compete in knowledge-intensive industries

•   The gap with leading provinces may widen over time, potentially creating a self-reinforcing cycle where  
     lower investment leads to reduced innovation outputs

Sectoral Innovation Dynamics
• The dominance of Higher Education sector investment (39.6%) suggests: 
    o   Strong potential for academic research and basic science
    o   Possible disconnect between research and commercial application
    o   Need for better industry-academia collaboration mechanisms

• The relatively low Business sector investment (28.6% and declining) indicates: 
    o   Limited private-sector innovation activity
    o   Potential challenges in commercialising research
    o   Risk of reduced competitiveness in industry-led innovation

Innovation Ecosystem Challenges

• The declining shares across multiple sectors suggest: 
    o   Weakening of the overall innovation ecosystem
    o   Possible brain drain to better-resourced provinces
    o   Reduced ability to attract and retain innovative enterprises
    o   Diminishing network effects that typically drive innovation clusters

Innovation Funding Sustainability
• The volatility in funding across sectors indicates: 
    o   Uncertain environment for long-term research projects
    o   Challenges in maintaining consistent innovation programmes
    o   Difficulty in building sustainable research capacity

Regional Competitiveness
• Growing gaps with Gauteng and Western Cape suggest: 
    o   Risk of becoming a second-tier innovation region
    o   Reduced ability to participate in national innovation networks
    o   Possible exclusion from cutting-edge research and development
    o   A challenge in attracting high-tech industries

Policy Implications
• The data suggests the need for: 
    o   Strategic intervention to boost R&D investment
    o   Incentives to stimulate private sector innovation
    o   Better coordination between different funding sectors
    o   Targeted programmes to leverage existing strengths in higher education
    o   Measures to improve research commercialisation

Structural Considerations
• The heavy reliance on higher education funding suggests: 
    o   Need to diversify innovation funding sources
    o   Opportunity to better leverage academic research capacity
    o   Importance of strengthening industry-academia linkages

Future Innovation Trajectory
• Current trends indicate: 
    o   Risk of falling further behind leading provinces
    o   Need for urgent intervention to maintain competitiveness
    o   Importance of developing unique innovation specialisations
    o   Opportunity to target specific high-potential sectors

These implications suggest that KwaZulu-Natal needs a comprehensive strategy to strengthen its 
innovation ecosystem, with particular focus on:

•   Increasing overall R&D investment

•   Stimulating private sector innovation

•   Improving research commercialisation

•   Building stronger links between academia and industry

•   Developing targeted interventions for high-potential sectors

The province has significant assets in its higher education sector that could form the foundation for such 
a strategy, but current investment trends suggest urgent action is needed to maintain and enhance its 
position in South Africa’s innovation landscape.
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The Infrastructure category draws data from the DBE’s Education Facility Management System (EFMS) and 
National Education Infrastructure Management System (NEIMS) reports, Stats SA’s General Household Survey 
(GHS) and the Independent Communications Authority of South Africa (ICASA).

5.1	 School Infrastructure
Having appropriate school infrastructure is vital for creating a learning-friendly educational environment, leading to 
long-term contributions to development and innovation. This encompasses essential infrastructure like electricity 
and water, as well as specialised facilities such as libraries, laboratories, and computer centres. Considering the 
accessibility of these infrastructure types in schools is crucial as they form the backbone of the education system.

5.1.1	 School Electricity Access across Provinces 
Depicting the first indicator in the Infrastructure category, Figure 5.1 presents the distribution of electricity access 
across public ordinary schools in South Africa’s nine provinces from 2019 to 2024.

5. INFRASTRUCTURE

KwaZulu-Natal maintains the highest number of schools nationally, with approximately 5,790 schools in 2024, 
showing a slight decrease from 5,797 in 2023. The data reveals relatively stable electricity access across provinces 
during the period, with the Eastern Cape having the second-highest number of schools (around 5,000).

While most provinces show consistent numbers across the years, there are some notable trends. KwaZulu-Natal 
demonstrates a minor decline in numbers from 2023 to 2024, while the Free State shows a more significant 
decrease in 2023, dropping to 945 schools from previous levels of around 1,084. The Northern Cape consistently 
maintains the lowest number of schools, hovering around 544-545 schools throughout the period.

Figure 5.1: School’s access to electricity by province (2019, 2021, 2023, 2024)
Source: DBE (2019; 2021; 2023, 2024b)

5.1.2	 Water Access at Schools across Provinces 
Water supply, another essential basic service, in public ordinary schools across the country’s nine provinces is 
presented in Table 5.1. This is the second indicator in the School Infrastructure sub-category. 

Table 5.1: School’s access to water by province (2019, 2021, 2023, 2024) 

Source: Adapted from DBE (2019; 2021; 2023; 2024b)

The data shows that all public ordinary schools across all provinces maintained consistent water supply access 
from 2019 to 2024. At the national level, the total number of schools decreased slightly from 23,276 in 2021 to 
22,511 in 2024. KwaZulu-Natal maintains the highest number of schools (5,790 in 2024), followed by the Eastern 
Cape (5,016 in 2024).

A significant development occurred in 2021 when the DBE introduced reporting on water supply reliability. This 
revealed that 5,836 schools faced unreliable water access, with the Eastern Cape (2,621 schools), KwaZulu-Natal 
(1,631 schools), and Limpopo (819 schools) most affected. However, this reliability metric was not included in the 
2023 report, limiting trend analysis of this important indicator.

5.1.3	 School Library Access across Provinces 
Libraries are an important resource for any school to have and is the third indicator in the School Infrastructure 
sub-category. Figure 5.2 presents the percentage of public ordinary schools with libraries across South Africa’s 
provinces for 2019, 2021, 2023, and 2024.

1.	
2019 2021 2023 2024 2019 2021 2023 2024

EC 5,290 5,291 5,046 5,016 5,290 5,291 5,046 5,016
FS 1,084 1,084 945 937 1,084 1,084 945 937
GP 2,073 2,074 2,066 2,061 2,073 2,074 2,066 2,061

KZN 5,803 5,803 5,797 5,790 5,803 5,803 5,797 5,790
LP 3,833 3,834 3,649 3,622 3,833 3,834 3,649 3,622
MP 1,713 1,718 1,649 1,632 1,713 1,718 1,649 1,632
NC 544 544 545 543 544 544 545 543
NW 1,469 1,471 1,448 1,443 1,469 1,471 1,448 1,443
WC 1,449 1,457 1,452 1,467 1,449 1,457 1,452 1,467

National 23,258 23,276 22,597 22,511 23,258 23,276 22,597 22,511

With Water Supply
Province

EC FS GP KZN LP MP NC NW WC

With Electricity Supply 2019 5,185 1,084 2,073 5,739 3,833 1,713 544 1,469 1,449

With Electricity Supply 2021 5,201 1,084 2,074 5,803 3,834 1,718 544 1,471 1,457

With Electricity Supply 2023 5,046 945 2,066 5,797 3,649 1,649 545 1,448 1,452

With Electricity Supply 2024 5,016 937 2,061 5,790 3,662 1,632 543 1,443 1,467
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Source: Adapted from DBE (2019; 2021; 2023; 2024b) 
Figure 5.2: School’s access to libraries by province (2019, 2021, 2023, 2024) 

The national average for schools with libraries remained relatively stable, hovering around a quarter of all schools 
(25.8% in 2019, 30.41% in 2021, and 25.8% in 2023). KwaZulu-Natal shows similar patterns, with 26.6% in 2019, 24.3% 
in 2021, 26% in 2023, and 26.1% in 2024. The Free State and Gauteng consistently maintain higher percentages of 
schools with libraries compared to other provinces.

Figure 5.3 indicates the percentage of existing school libraries that are stocked with resources and materials.

In KwaZulu-Natal, the proportion of stocked libraries has declined from 71.4% in 2021 to 66.2% in 2023 and 65.9% 
in 2024, representing 995 schools with stocked libraries. This downward trend in stocked libraries is reflected 
across most South African provinces in 2024.
 
5.1.4	 School Laboratory Access across Provinces 
Access to a school laboratory is a further resource that can promote learning and innovation. Figure 5.4 presents 
the percentage of public ordinary schools with laboratories across South Africa’s provinces from 2019 to 2024.

The national percentage of schools with laboratories has declined from 19.7% in 2019 and 19.9% in 2021 to 17.4% 
in 2023. KwaZulu-Natal shows gradual improvement, though from a lower base, moving from 11.5% in 2021 (667 
schools) to 13.4% in 2023 (778 schools), and reaching 13.5% in 2024 (782 schools). The Free State and Gauteng 
maintain notably higher percentages of schools with laboratories compared to other provinces throughout the 
period.
 
5.1.5	 School Computer Centres 
As the world has become increasingly digital, computers have become an essential resource for educational 
and labour market success, as well as a crucial tool in the innovation space. Depicting the fifth indicator in the 
Infrastructure category, Figure 5.5 sets out the number of public ordinary schools that had a computer centre in 
each province from 2019 to 2024.  

Figure 5.3: Percentage of schools with access to stocked libraries (2021, 2023, 2024) 
Source: DBE (2021; 2023; 2024b) 

Figure 5.4: School’s access to laboratories by province (2019, 2021, 2023, 2024) 
Source: DBE (2019; 2021; 2023; 2024b) 

EC FS GP KZN LP MP NC NW WC

Schools with library in 2019 6.3% 38.7% 60.8% 23.1% 14.3% 38.1% 29.2% 40.1% 51.9%

Schools with library in 2021 6.7% 39.5% 63.3% 24.3% 6.7% 19.6% 34.2% 24.5% 54.9%

Schools with library in 2023 7.0% 67.7% 67.9% 25.9% 8.6% 20.6% 19.6% 25.0% 55.1%

Schools with library in 2024 7.3% 68.8% 68.1% 26.1% 8.7% 20.9% 19.7% 25.2% 55.6%
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EC FS GP KZN LP MP NC NW WC

Schools with laboratory in 2019 7.1% 30.2% 6.1% 11.5% 6.0% 12.4% 23.2% 20.1% 33.7%

Schools with laboratory in 2021 7.0% 30.3% 33.5% 11.5% 6.1% 12.5% 23.7% 20.3% 34.7%

Schools with laboratory in 2023 7.3% 70.8% 44.8% 13.4% 6.2% 13.0% 10.3% 12.6% 34.8%

Schools with laboratory in 2024 7.40% 71.8% 45.0% 13.5% 6.3% 13.3% 10.3% 12.8% 35.5%
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EC FS GP KZN LP MP NC NW WC

Schools with stocked libraries 2021 60.6% 47.0% 67.1% 71.4% 42.4% 46.3% 52.7% 54.7% 56.1%

Schools with stocked libraries 2023 60.7% 31.4% 62.8% 66.2% 34.4% 46.9% 100.0% 54.4% 56.1%

Schools with stocked libraries 2024 59.1% 31.2% 62.8% 65.9% 34.4% 46.6% 100% 54.1% 55%
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EC FS GP KZN LP MP NC NW WC

Schools with communication facilities in 2019 98.6% 99.6% 100.0% 99.1% 99.4% 99.2% 99.8% 99.8% 99.9%

Schools with communication facilities in 2021 98.6% 99.5% 100.0% 99.1% 99.4% 98.9% 99.8% 99.8% 99.9%

Schools with communication facilities in 2023 96.2% 97.0% 96.1% 97.3% 96.7% 98.1% 98.5% 98.3% 95.0%

Schools with communication facilities in 2024 95.8% 95.9% 96.0% 97.2% 96.6% 97.9% 97.6% 97.8% 94.5%
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KwaZulu-Natal shows fluctuating access to computer centres, moving from 36.5% (1,827 schools) in 2019 to 33.4% 
(1,938 schools) in 2021, and then increasing to 35% (2,029 schools) in 2023, and remaining stable at 34.9% (2,023 
schools) in 2024. These figures consistently place KZN fifth among provinces for computer centre access. The 
Western Cape and Gauteng maintain substantially higher percentages throughout the period, both exceeding 
80% coverage. Expanding access to computer facilities in schools remains a priority for developing digital skills 
essential in today’s technology-driven environment. 
 
5.1.6	 School Communication Source across Provinces 
Effective communication is crucial in schools. Figure 5.6 presents data on schools’ communication facilities and 
internet connectivity across South Africa’s provinces from 2019 to 2024. 

In KwaZulu-Natal, the percentage of schools without communication facilities has increased over the period, 
from 0.9% (51 out of 5,803 schools) in 2019 and 2021, to 3.9% (156 out of 5,797 schools) in 2023, and 2.8% (164 
out of 5,790 schools) in 2024. Despite this decline, 97.2% of KZN schools maintain communication facilities in 
2024. The Western Cape and Gauteng consistently show the highest percentages of schools with communication 
facilities throughout the period.
 
5.1.7	 Internet connectivity for teaching and learning at schools 
Figure 5.7 depicts the percentage of South African Schools that have internet connectivity for teaching and 
learning in 2019, 2021, 2023, 2024. 

Figure 5.6: Number of public schools without communication facilities (2019, 2021, 2023, 2024) 
Source: Adapted from DBE (2019; 2021; 2023; 2024b) Source: Adapted from DBE (2019; 2021; 2023; 2024b) 

Figure 5.5: School’s access to computer centres by province (2019, 2021, 2023, 2024) 

EC FS GP KZN LP MP NC NW WC

Schools with laboratory in 2019 7.1% 30.2% 6.1% 11.5% 6.0% 12.4% 23.2% 20.1% 33.7%

Schools with laboratory in 2021 7.0% 30.3% 33.5% 11.5% 6.1% 12.5% 23.7% 20.3% 34.7%

Schools with laboratory in 2023 7.3% 70.8% 44.8% 13.4% 6.2% 13.0% 10.3% 12.6% 34.8%

Schools with laboratory in 2024 7.40% 71.8% 45.0% 13.5% 6.3% 13.3% 10.3% 12.8% 35.5%
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KwaZulu-Natal demonstrates minimal improvement in school internet connectivity over the period, moving from 
9.2% in 2019 and 2021 to 9.6% in 2023, and reaching 9.8% in 2024. The province consistently ranks second-lowest 
in internet connectivity for teaching and learning among all provinces, remaining well below the national average 
of 21.5% in 2023. This significant deficiency in internet connectivity for educational purposes poses challenges for 
promoting learning and innovation within the province. 

Mpumalanga shows the most dramatic improvement among all provinces between 2023 and 2024, driven by 
enhanced access to broadband and other connectivity forms. By 2023, 25% of Mpumalanga’s schools were 
connected to broadband and Wi-Fi, with 56% of learners gaining access to online teaching and learning resources. 
This improvement was supported by the E-Learning Strategy under Project Buhlebuzile, which provided tablets 
with pre-loaded learning materials and data to all Grade 12 learners in Quintile 1 to 3 schools. The Western Cape 
consistently maintains the highest connectivity rates throughout the period.

5.2	 Internet access
The digital revolution, driven by Information and Communication Technology (ICT), has become a fundamental 
catalyst for societal progress and economic growth. Beyond merely facilitating communication, ICT serves as a 
cornerstone for business development, operational efficiency, and workforce productivity (NACI, 2023). In the 
educational sphere, it has transformed learning paradigms by democratising access to knowledge resources and 
creating innovative pathways for skills development (NACI, 2023).

5.2.1	 Internet access by province and type of internet access  
The reach and quality of internet connectivity within a province serves as a crucial indicator of its potential for 
inclusive innovation. Comprehensive internet access creates pathways for diverse participation in the digital

Analysis of the 2023 data reveals that KwaZulu-Natal ranks fourth among provinces for overall internet access, 
with 80.6% of its population having some form of internet connectivity. This positions the province above the 
national average of 78.6%, though still notably behind the Western Cape (88.1%) and Gauteng (81.9%). The 
relatively high overall access rate suggests strong foundational digital infrastructure in the province, though 
nearly one-fifth of the population remains digitally excluded. 

KwaZulu-Natal presents a complex and varied digital landscape, marked by both significant achievements and 
notable challenges in internet accessibility. The province’s overall internet penetration of 80.6% places it firmly 
above the national average of 78.6%, demonstrating relatively strong digital inclusion. Mobile internet access 
stands as a particular strength, with KwaZulu-Natal leading all provinces at 78.5% - significantly higher than the 
national average of 72.6%. However, this high mobile dependency is counterbalanced by limitations in other 
access types.

Fixed internet at home remains notably low at 6.9%, less than half the national average of 14.5% and significantly 
behind the Western Cape’s 40.1%. The province shows interesting patterns in public access: it leads the country 
in library-based internet access at 11.7% (compared to the national average of 3.5%), while maintaining moderate 
levels of internet café usage (9.6%) and public Wi-Fi access (7.8%). Workplace internet access sits at 16.9%, above 
the national average but still trailing the Western Cape and Gauteng. This pattern suggests a digital ecosystem 
heavily reliant on mobile connectivity and public access points, potentially limiting the scope and quality of 
internet usage for many residents.
 5.2.2	 Provincial household access to internet by place of access, and rural/urban status
The geographical distribution of internet access across metropolitan, urban, and rural areas provides crucial 
insights into digital inclusivity within provinces. Table 5.3 presents a detailed breakdown of household internet 
access across different locations and settlement types, revealing distinct patterns in how South Africans connect 
to the digital world. 

Table 5.2: Internet access by province and type of internet access (2023)

Source: Adapted from Stats SA (2023)

Type of Internet
Access EC FS GP KZN LP MP NC NW WC RSA

Mobile 67.2 71.5 73.1 78.5 67.3 76.9 68.0 70.5 70.8 72.6 
Fixed Internet

at home
7.7 6.3 21.5 6.9 4.5 3.1 7.4 5.3 40.1 14.5 

Internet at work 8.8 9.8 18.3 16.9 5.4 7.1 9.7 5.4 22.3 14.0 
Public Wi-Fi 1.6 7.4 11.3 7.8 1.9 4.4 7.6 4.7 14.9 8.0  

Internet Cafe 3.5 4.1 9.5 9.6 0.9 6.0 0.2 2.1 9.6 6.9 
At educational 

facility 4.4 4.8  6.7 3.3 1.5 0.9 0.9 3.6 7.7 4.6 

At a library 0.7 3.0 1.8 11.7 0.3 0.7 0.4 1.4 4.4 3.5 
Any king of 

access 70.2 75.3 81.9 80.6 69.7 78.5 70.4 72.3 88.1 78.6 

Figure 5.7: Percentage of public schools with internet connectivity for Teaching and Learning (2019, 2021, 
2023 and 2024)  |  Source: Adapted from DBE (2019; 2021; 2023; 2024b) 

economy, enables remote learning and working opportunities, and facilitates evidence-based decision-making 
through improved data access. These elements collectively strengthen the foundation for a more accessible and 
dynamic innovation ecosystem. 

Table 5.2 presents a detailed breakdown of internet access across South Africa’s nine provinces in 2023, 
categorising usage by different access methods including mobile devices, fixed home connections, workplace 
access, and various public access points. This granular view helps identify both strengths and gaps in digital 
infrastructure across different regions.

EC FS GP KZN LP MP NC NW WC
Schools with internet Connectivity for 

Teaching and Learning 2019 10.8% 28.0% 64.0% 9.2% 3.8% 4.5% 39.0% 18.6% 86.3%

Schools with internet Connectivity for 
Teaching and Learning 2021 10.8% 28.0% 64.0% 9.2% 3.9% 5.8% 39.5% 18.8% 86.5%

Schools with internet Connectivity for 
Teaching and Learning 2023 10.5% 31.0% 57.0% 9.6% 4.0% 27.9% 39.3% 21.3% 81.2%

Schools with internet Connectivity for 
Teaching and Learning 2024 10.3% 31.9% 56.8% 9.8% 5.2% 28.1% 39.9% 21.2% 80.2%
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2018/21

2020 2021 2022 2023 2020 2021 2022 2023 2020 2021 2022 2023
EC 2%  9%  27%  33% 99%  100%  100%  100% 100%  100%  100%  100% 

FS 3%  7%  8%  17% 100%  100%  100%  100% 100%  100%  100%  100% 

GP 2%  12%  35%  69% 100%  100%  100%  100% 100%  100%  100%  100% 

KZN 0%  20%  43%  66% 100%  100%  100%  100% 100%  100%  100%  100% 

LP 0%  12%  19%  42% 100%  100%  100%  100% 100%  100%  100%  100% 

MP 0%  8%  36%  36% 100%  100%  100%  100% 100%  100%  100%  100% 

NC 1%  1%  98%  31% 99%  99%  98%  97% 100%  100%  100%  100% 

NW 0%  6%  100%  38% 99%  99%  100%  100% 100%  100%  100%  100% 

WC 1%  9%  100%  62% 100%  100%  100%  100% 100%  100%  100%  100% 

Province
5G 4G 3G

Analysis of the data reveals distinct patterns in KwaZulu-Natal’s household internet access. The province shows 
particularly high mobile device usage, with 88.8% access in metropolitan areas, 79.8% in urban areas, and 67.0% 
in rural regions - all exceeding national averages for their respective settlement types. However, home internet 
access shows significant disparities, dropping from 12.9% in metropolitan areas to 7.5% in urban areas and just 
0.4% in rural areas.

Workplace internet access in KwaZulu-Natal demonstrates a similar declining pattern across settlement types, 
though starting from a notably high base – 31.0% in metropolitan areas (the highest among all provinces), 
reducing to 15.2% in urban areas and 3.1% in rural areas. Access through internet cafes and educational facilities 
is particularly strong in metropolitan areas at 26.5%, while maintaining modest levels of 6.6% and 6.0% in urban 
and rural areas respectively.

These figures suggest that while KwaZulu-Natal maintains robust mobile connectivity across all settlement types, 
significant disparities exist in fixed and institutional internet access between metropolitan, urban, and rural areas.

 5.3	 Mobile Network Coverage 
Mobile network coverage has become increasingly vital, as mobile phones emerge as the predominant mode of 
communication. A notable disparity exists between urban and rural coverage, contributing to broader patterns of 
regional inequality.

In KwaZulu-Natal’s rural areas, network coverage shows both progress and persistent challenges across different 
technology generations. The province maintains strong fundamental connectivity with 97% coverage for both 4G/
LTE and 3G networks in 2023, demonstrating consistent improvement in 4G/LTE coverage from 91% in 2020. This 
places KwaZulu-Natal’s rural connectivity broadly in line with other provinces, where 4G/LTE and 3G coverage 
typically ranges from 85% to 100%.

The deployment of 5G technology in rural KwaZulu-Natal remains at an early stage, with coverage increasing 
from 0% in 2020 to 5% in 2023. While this represents progress, it lags behind provinces like Gauteng (16%) and 
Mpumalanga (21%), highlighting potential challenges in rolling out next-generation mobile infrastructure to rural 
communities.

5.3.2	 Mobile Network Coverage in Urban Areas 
Table 5.5 presents the distribution of mobile network coverage across urban areas in South Africa’s nine provinces 
from 2020 to 2023, tracking the progression of 5G, 4G/LTE, and 3G technologies.

Table 5.4: Mobile Network Coverage in Rural Areas (2020-2023) 

Source: Adapted from ICASA (2024)

2018/21

2020 2021 2022 2023 2020 2021 2022 2023 2020 2021 2022 2023
EC 0%  0%  1%  1% 92%  97%  92%  94% 99%  100%  100%  98% 

FS 0%  2%  0%  4% 91%  96%  95%  96% 100%  100%  100%  98% 

GP 0%  2%  6%  16% 99%  99%  100%  100% 100%  100%  100%  100% 

KZN 0%  0%  1%  5% 91%  93%  95%  97% 100%  100%  100%  97% 

LP 0%  0%  0%  12% 94%  97%  98%  99% 100%  100%  100%  99% 

MP 0%  0%  0%  21% 97%  98%  99%  99% 100%  100%  100%  99% 

NC 0%  0%  0%  0% 87%  95%  84%  85% 99%  100%  94%  91% 

NW 0%  0%  1%  12% 93%  98%  100%  100% 100%  100%  100%  100% 

WC 0%  1%  2%  11% 93%  96%  87%  88% 100%  100%  96%  92% 

Province
5G 4G/LTE 3G

Table 5.5: Mobile Network Coverage in Urban Areas (2020-2023) 

Source: Adapted from ICASA (2024)

Source: Adapted from Stats SA (2023)

Table 5.3: Households’ access to the Internet by place of access, rural/urban status and province (2023) 

EC FS GP KZN LP MP NC NW WC RSA

Metro 18.4% 9.2% 22.5% 12.9% - - - - 44.2% 23.8% 

Urban 4.7% 5.5% 13.9% 7.5% 10.9% 5.5% 8.5% 11.3% 35.0% 12.1% 

Rural 0.5% 2.3% 25.6% 0.4% 2.9% 1.2% 4.8% 0.7% 13.8% 1.7% 

Total 7.7% 6.3% 21.5% 6.9% 4.5% 3.1% 7.8% 5.3% 40.1% 14.5% 

Metro 16.4% 13.1% 19.3% 31.0% - - - - 22.5% 21.1% 

Urban 8.0% 8.3% 11.7% 15.2% 12.8% 9.2% 11.4% 8.9% 22.5% 12.3% 

Rural 3.1% 8.3% 11.5% 3.1% 3.5% 5.4% 5.6% 2.9% 17.2% 4.0% 

Total 8.8% 9.8% 18.3% 16.9% 5.4% 7.1% 9.7% 5.4% 22.3% 14.0% 

Metro 69.2% 75.2% 73.3% 88.8% - - - - 68.4% 74.6% 

Urban 70.8% 70.7% 72.7% 79.8% 77.8% 82.0% 68.7% 78.2% 77.1% 76.1% 

Rural 63.9% 64.9% 47.6% 67.0% 64.6% 72.9% 66.5% 64.6% 64.9% 66.3% 

Total 67.2% 71.5% 73.1% 78.5% 67.3% 76.9% 68.0% 70.5% 70.8% 72.6% 

Metro 13.7% 7.2% 16.8% 26.5% - - - - 21.7% 18.5% 

Urban 4.8% 10.3% 4.6% 6.6% 4.8% 8.8% 2.2% 6.9% 12.0% 7.3% 

Rural 4.7% 6.4% 0.0% 6.0% 2.1% 5.8% 0.0% 4.5% 3.7% 4.4% 

Total 8.0% 8.9% 15.3% 14.3% 2.6% 7.2% 1.5% 5.5% 18.0% 11.6% 

Place where
Internet is
accessed

Rural/
Urban 
status

Province %

At home

At work

Using mobile
devices

At internet
cafes or

educational
facilities

5.3.1	 Mobile Network Coverage in Rural Areas 
Table 5.4 presents the evolution of mobile network coverage across rural areas in South Africa’s nine provinces 
from 2020 to 2023, tracking the distribution of 5G, 4G/LTE, and 3G technologies. 
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Analysis of the data reveals a remarkable expansion in LTE device adoption across South Africa, with KwaZulu-
Natal showing particularly strong growth. The province has seen its LTE device count increase dramatically from 
approximately 2 million devices in 2018 to 12 million in 2023, representing a sixfold increase over this period. This 
growth trajectory closely mirrors national trends, highlighting KwaZulu-Natal’s significant role in South Africa’s 
digital transformation.

While KwaZulu-Natal maintains its position as the second-largest province by LTE device count, behind only 
Gauteng, the scale of increase demonstrates robust digital infrastructure development and growing technological 
adoption within the province. This substantial growth in LTE devices suggests increasing digital literacy and 
connectivity, factors crucial for fostering innovation and economic development in the region.

5.4	 Key Observations for the Infrastructure Category
The following highlights key observations from the 12 indicators in the Infrastructure Category. 

Digital Divide Between Urban and Rural Areas
•  Stark contrast in 5G coverage: urban areas reach 66% while rural areas only 5% in KZN

•  Home internet access shows severe disparities: 12.9% in metropolitan areas vs just 0.4% in  
   rural areas

•  This digital divide could significantly impact educational and economic opportunities

Mobile Technology Leadership
•  KZN leads nationally in mobile internet access at 78.5% (above national average of 72.6%)

•  Strong growth in LTE devices from 2 million (2018) to 12 million (2023)

•  Second-largest province by LTE device count, indicating strong digital adoption

Basic Infrastructure Challenges
•  While water supply reaches 100% of schools, reliability issues affect many schools

•  Only 26.1% of schools have libraries (2024), with declining stock rates (65.9%)

•  Laboratory access remains low at 13.5% of schools (2024)

•  Computer centre access is moderate at 34.9% (2024)

Critical Educational Technology Gaps
•  Only 9.8% of schools have internet connectivity for teaching and learning (2024)

•  This is well below the national average of 21.5%

•  Significantly behind leading provinces like Western Cape and Gauteng

•  Could hamper digital skills development

Infrastructure Trends
•  Slight decline in total number of schools from 5,797 (2023) to 5,790 (2024)

•  Communication facilities coverage remains strong at 97.2% of schools

•  Progressive improvement in urban 5G coverage from 0% (2020) to 66% (2023) Alternative Access Point

•  Strong library-based internet access (11.7%, highest nationally)

•  Moderate public WiFi (7.8%) and internet café (9.6%) usage

•  These alternative access points partly compensate for low home connectivity

Figure 5.8: Total number of LTE Devices in KwaZulu-Natal (2018-2023) 
Source: Adapted from ICASA (2024) 

The urban coverage data reveals a markedly different picture from rural areas, particularly in terms of advanced 
network technologies. In KwaZulu-Natal’s urban areas, both 3G and 4G/LTE networks maintain complete coverage 
at 100%, a level sustained since 2020. This universal coverage for established network technologies is consistent 
across most urban areas nationwide. 

The most significant development is seen in 5G deployment, where KwaZulu-Natal has made substantial progress. 
The province’s urban 5G coverage has increased dramatically from 0% in 2020 to 66% in 2023, positioning it as 
one of the country’s leaders in next-generation mobile technology deployment. This places KwaZulu-Natal nearly 
on par with Gauteng (69%) and ahead of the Western Cape (62%), demonstrating strong momentum in advanced 
telecommunications infrastructure development in urban centres.

This urban-rural contrast is particularly evident in 5G coverage, where urban areas show significantly higher 
penetration rates compared to their rural counterparts (66% versus 5% in KwaZulu-Natal), highlighting the 
continuing challenges of equitable access to emerging technologies across different settlement types.

5.3.3	 Total Number of LTE Devices in Provinces 
Long Term Evolution (LTE) represents a significant advancement in wireless data transmission, offering substantially 
faster download speeds compared to 3G technology. This final indicator in the Infrastructure Category tracks the 
proliferation of LTE devices across South Africa’s provinces from 2018 to 2023 (see Figure 5.8).
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5.5	 Implications for Innovation
An analysis of statistics related to infrastructure has several implications for innovation in the province.

Rural Innovation Challenges
• Severe rural-urban divide could hamper inclusive innovation:

  • Only 5% 5G coverage in rural areas

  • 0.4% home internet access in rural areas

  • 3.1% workplace internet in rural areas. This suggests rural areas might be excluded from digital  
      Innovation opportunities

Alternative Innovation Spaces
• High alternative access points suggest potential for community innovation hubs:

  • 11.7% library internet access (highest nationally)

  • 9.6% internet café access

  • 7.8% public WiFi access These could serve as community innovation centres and co-working spaces 

Digital Literacy Development
• Limited school resources affect future innovation capacity:

   • Only 26.1% of schools have libraries

   • Declining stocked library rates (65.9% in 2024)

   • Low computer centre access (34.9%) This suggests potential challenges in developing digital literacy  
        needed for innovation

Communication Infrastructure
• Strong basic communication coverage (97.2% of schools) but limited advanced infrastructure:

   • Could support basic digital collaboration

   • But may limit more advanced digital innovation

   • Gap between basic communication and advanced digital infrastructure needs addressing

These implications suggest KwaZulu-Natal has strong potential for mobile-based innovation and urban 
innovation hubs, but faces significant challenges in developing comprehensive innovation capacity due to:

•  Rural-urban digital divide

•  Limited educational technology infrastructure

•  Reliance on mobile rather than fixed infrastructure

•  Uneven access to advanced digital technologies

To maximise innovation potential, these data suggest focus areas should include:

   1. Leveraging high mobile penetration for accessible innovation

   2. Developing alternative innovation spaces using existing community access points

   3. Addressing the rural-urban divide to ensure inclusive innovation

   4. Strengthening educational technology infrastructure to build future innovation capacity

   5. Expanding fixed internet access to support more complex digital innovation

Mobile-First Innovation Potential
• With 78.5% mobile internet access (highest nationally) and 12 million LTE devices by 2023, there’s  
    strong potential for:

   • Mobile-based innovation and entrepreneurship
   • Mobile payment solutions and fintech development

   • Mobile learning and skills development platforms However, the dominance of mobile access (vs only  
       6.9% fixed home internet) might limit the development of more complex digital innovations requiring  
       stable, high-bandwidth connections

Educational Innovation Constraints
• Only 9.8% of schools having internet for teaching/learning severely limits:

  • Digital skills development in young innovators

  • Access to online learning resources and global knowledge

  • STEM education potential (only 13.5% have laboratories)

  • Early exposure to technology (only 34.9% have computer centres) These limitations could create a
      significant skills gap for future innovators

Urban Innovation Hubs Potential
• Strong urban infrastructure indicators suggest opportunities for innovation clusters:

  • 66% 5G coverage in urban areas

  • 31% workplace internet access in metro areas (highest nationally)

  • 88.8% mobile coverage in metro areas. This could support development of urban innovation hubs and  
      tech clusters

Metropolitan Strengths
•  High workplace internet access in metro areas (31.0%, highest nationally)

•  Strong mobile device usage in metro areas (88.8%)

•  Suggests good infrastructure in urban centres but highlights rural-urban divide

These observations suggest KwaZulu-Natal has made significant progress in mobile connectivity and 
urban digital infrastructure, but faces persistent challenges in educational technology infrastructure and 
rural connectivity. The province shows a pattern of strong mobile adoption compensating for limited fixed 
infrastructure, particularly in education settings.
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6. ECOSYSTEM The Public Sector, operating at national, provincial, and municipal levels, provides crucial policy direction and 
funding mechanisms. Universities and Knowledge Institutions, including established research centres and 
technical training schools, form the backbone of the province’s knowledge generation capacity. The Business 
& Industry sector, comprising private sector entities and industry bodies, drives commercial innovation and 
market application. The Society pillar, encompassing civil society organisations and citizen groups, ensures that 
innovation remains relevant to community needs and social development goals.

The preceding categories - People, Investment, and Infrastructure - all systematically contribute to and shape the 
Ecosystem Category. This section focuses specifically on innovation support mechanisms that enable science, 
technology, and innovation within KwaZulu-Natal, examining how these four pillars interact to create a conducive 
environment for innovation.

6.1	 Innovation Support Mechanisms
6.1.1	 Innovation Support Organisations within South Africa
The South African government has established a comprehensive network of innovation support organisations 
across its provinces as part of its commitment to advancing national innovation capacity. These organisations 
act as vital intermediaries in the innovation landscape, providing crucial infrastructure and support services. Their 
primary focus centres on empowering Small, Medium, and Micro Enterprises (SMMEs) and historically marginalised 
communities, with the ultimate aim of improving the survival and success rates of start-up ventures and small 
businesses (NACI, 2023).

The innovation support landscape encompasses various institutional types, as detailed in Table 6.1, ranging 
from technology stations and science parks to living labs and fabrication laboratories. Among these, technology 
stations and incubators have emerged as the cornerstone support mechanisms (NACI, 2023). Technology 
stations, operating under the Technology Innovation Agency (TIA) with support from the Department of Science 
and Innovation (DSI), are strategically positioned within universities and universities of technology. These stations 
serve a dual purpose: they facilitate technology transfer between academic institutions and small enterprises 
while simultaneously exposing academic staff and students to real-world industry challenges, particularly 
those faced by smaller businesses (NACI, 2023). Notably, the Small Enterprise Development Agency (SEDA) 
incubator programme, overseen by the Department of Small Business Development, represents the country’s 
largest innovation support initiative, offering comprehensive support through infrastructure provision, training 
programmes, and ecosystem networking opportunities (NACI, 2023).

The concept of an innovation ecosystem emphasises that innovation happens through interconnected networks 
involving various entities (Organisation for Economic Co-operation and Development, 2008). These networks 
comprise a diverse range of stakeholders from both public and private sectors, each playing distinct yet 
interconnected roles:

•  Government bodies fund R&D initiatives and shape policies that influence innovation effectiveness

•  Businesses, both large and small, translate research and new knowledge into marketable products

•  Universities and research institutes generate new knowledge and develop human capital

•    Infrastructure providers, including transportation and telecommunications, enable connectivity and collaboration

These stakeholders are intricately linked within KwaZulu-Natal’s innovation ecosystem, with their actions 
enhancing both overall performance and individual outcomes. The effectiveness of this ecosystem depends not 
only on the strength of individual stakeholders but also on the quality and frequency of their interactions.

Figure 6.1 illustrates the four primary pillars of KwaZulu-Natal’s innovation ecosystem: the Public Sector, 
Universities & Knowledge Institutions, Business & Industry, and Society. This quadruple helix model demonstrates 
how innovation in the province emerges from the dynamic interplay between these sectors.

Figure 6.1: Diagram of the main stakeholders in KwaZulu-Natal’s innovation ecosystem
Source: Adapted from EDTEA (2017)

Public Sector

Business & 
Industry Society

Universities &
knowledge
Institutions

National
• DSTI (NRF; NACI; TIA; KZN; ROTT), DTI, SPI,    
  IDC
Provincial
• KZN EDTEA (Dube Trade Port, KZN Techno  
  hubs, KZN ICTE Cluster
Municipal
• Municipalities, SmartXchange

Universities
• DUT, MUT, UKZN, UNIZULU
Centers of Excellence
• NRF Centres of Excellence, UKZN STIP,  
    Colleges and Technical Training Schools
• Cedara College of Agriculture
• Local TVET Colleges
Research Institutions
• MRC, ARC, CSIR, HSRC, CAPRISA

• Private Sector
• Key sectorial bodies (e.g. SASSA)
• Chambers of Commerce and Industry

• Civil Society
• Citizen Action Groups
• Religious organisations
• NPOs e.g. Innovate Durban
• Cato Manor COP
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The distribution of innovation support organisations across South Africa reveals notable patterns and potential 
areas for development in KwaZulu-Natal’s innovation landscape. With nine support organisations, KwaZulu-Natal 
ranks fourth among the provinces, behind Gauteng (22), Eastern Cape (10), and Western Cape (9). This positioning 
reflects both the province’s established innovation infrastructure and opportunities for further development.

Within the specific categories of support, KwaZulu-Natal demonstrates varying levels of development. The 
province hosts two technology stations, placing it alongside Free State but behind Gauteng (5), Eastern Cape (3), 
and Western Cape (3). This suggests potential room for expanding specialised technical support infrastructure, 
particularly given the province’s diverse industrial base and significant economic contribution to the national GDP. 
The province shows particular strength in living labs, hosting three of the nation’s ten facilities. This positions 
KwaZulu-Natal as a leader in community-based innovation and real-world testing environments, matched only by 
the Eastern Cape in this category. Additionally, KwaZulu-Natal is one of only three provinces with an innovation 
co-lab, alongside Limpopo and Western Cape, demonstrating its commitment to collaborative innovation spaces.

The data highlights several potential areas for development in KwaZulu-Natal’s innovation support infrastructure. 
The province has established a science park, joining the Eastern Cape, Free State, Gauteng, and Western Cape in 
providing this crucial innovation infrastructure. However, it has a limited presence of university-based incubators, 
with only one compared to Gauteng’s four. Furthermore, the absence of fabrication laboratories (Fab Labs) 
represents a gap in the province’s capacity for prototyping and manufacturing support. While KwaZulu-Natal 
has established a solid foundation of innovation support structures, these gaps suggest opportunities to expand 
and diversify its innovation support ecosystem, particularly in areas where it lags behind other major economic 
provinces. Addressing these gaps could strengthen the province’s overall innovation capacity and its ability to 
support emerging technologies and enterprises.

6.2	 Key Observations in the Ecosystem Category
The following highlights key observations about KwaZulu-Natal’s innovation ecosystem and support structures:

Geographic Distribution of Support
•  KwaZulu-Natal ranks fourth nationally with nine innovation support organisations

•  A significant gap exists between KZN (9) and leading provinces like Gauteng (22)

•  KZN maintains a better position than five other provinces, indicating moderate development

Areas of Strength
•  Leading position in Living Labs (3 facilities), matched only by Eastern Cape
•  One of only three provinces with an Innovation Co-Lab
•  Strategic placement of two Technology Stations within tertiary institutions
•  Only province besides Gauteng with an MLab facility

Infrastructure Gaps
•  No Fabrication Laboratories (Fab Labs), limiting prototyping capabilities
•  Single university-based incubator compared to multiple facilities in other major provinces
•  No presence of Ekasi Labs, which are concentrated in Gauteng

Strategic Implications
•  Current distribution suggests a focus on community-based innovation (Living Labs)
•  Limited technical infrastructure may affect industrial innovation capacity

•  Opportunity exists for expanding university-industry collaboration

•  Need for enhanced support for manufacturing and prototyping capabilities

Comparative Position
•  Behind major economic hubs (Gauteng, Western Cape) in most categories
•  Competitive with Eastern Cape in several categories
•  Shows unique strengths in specific areas (Living Labs, MLab)

Geographic Innovation Disparity
•  Fourth-place ranking with only nine support organisations (versus Gauteng’s 22) suggests: 
    o   Limited reach and accessibility of innovation support
    o   Potential capacity constraints for supporting new ventures
    o   Need for strategic expansion of support infrastructure
    o   Risk of innovators migrating to better-supported provinces

Community-Based Innovation Strengths
•  Leading position in Living Labs (3 facilities) indicates: 
    o   Strong foundation for community-driven innovation
    o   Potential for user-centred design and testing
    o   Opportunities for social innovation development
    o   Ability to validate solutions in real-world contexts

Technical Infrastructure Gaps
•  Absence of Fab Labs and limited technology stations suggests: 
    o   Constraints on prototyping and manufacturing support
    o   Barriers to hardware innovation and development
    o   Limited access to specialised technical equipment
    o   Potential increased costs for early-stage development
    o   Ability to validate solutions in real-world contexts

6.3	 Implications for Innovation
The following draws on the data presented in this section to highlight potential implications for innovation.

Table 6.1: The number and type of innovation support organisations within South Africa

Source: Adapted from NACI (2024)

TYPE EC FS GP KZN LP MP NC NW WC TOTAL

Technology Stations 3 2 5 2 1 - - - 3 16 

Science Parks 1 1 1 1 - - - - 1 5 

Fab Labs 2 1 2 - 1 - 1 1 1 9 

Living Labs 2 1 - 3 - - 1 2 1 10 

Ekasi Labs - - 10 - - - - - - 10 

Innovation Co-Lab - - - 1 1 - - - 1 3 

University-based 
Incubators 

2 2 4 1 - - - - 2 11 

MLab - - - 1 - - - - - 1 

TOTAL 10 7 22 9 3 - 2 3 9 64 
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The measurement of Science, Technology and Innovation (STI) impacts at the provincial level faces significant 
data limitations (NACI, 2023). To address this challenge, employment figures across manufacturing sectors of 
varying technological intensity serve as valuable proxy indicators. Following NACI’s (2023) framework, this Impact 
Category examines provincial employment patterns across high-, medium-, and low-technology manufacturing 
sectors, classified according to their R&D intensity based on the 2001 OECD methodology. 

Before examining these employment patterns, it is essential to acknowledge two major disruptive events that 
significantly affected South Africa’s manufacturing landscape. The Covid-19 pandemic created widespread 
challenges across the manufacturing sector, disrupting production capabilities, supply chain networks, and 
workforce operations. For KwaZulu-Natal specifically, these challenges were further intensified by the civil unrest 
of July 2021, which caused additional economic disruption and manufacturing sector instability throughout the 
province. 

7.1	 Employment in High-, Medium- and Low-Technology Sectors
7.1.1	 Provincial employment in high-technology sectors 
A region’s capacity for sustained innovation can be gauged by examining its employment distribution across 

technology-intensive manufacturing sectors (NACI, 2023). The presence of advanced manufacturing industries - 

encompassing sectors such as radio and television production, precision instruments, and timepiece manufacturing 

- serves as a crucial indicator of economic sophistication1. These industries not only contribute to technological 

advancement but also generate high-quality employment opportunities with competitive remuneration (NACI, 

2023). Figure 7.1 illustrates the provincial distribution of employment within these high-technology manufacturing 

sectors, comparing data from 2013 and 2022. 

1 The employment figures presented in NACI (2023) represent a subset of the complete high-technology 
manufacturing landscape, as they exclude several significant sectors including aerospace equipment, 
pharmaceutical production, medical technology, precision instrumentation, and optical equipment manufacturing. 
As a result, the actual scale of employment in high-technology sectors is likely to be larger than the figures 
reported here.

7. IMPACTTechnical Infrastructure Gaps
•  Absence of Fab Labs and limited technology stations suggests: 
    o   Constraints on prototyping and manufacturing support
    o   Barriers to hardware innovation and development
    o   Limited access to specialised technical equipment
    o   Potential increased costs for early-stage development

Academic-Industry Connection Limitations
•  Single university-based incubator indicates: 
    o   Restricted commercialisation pathways for research
    o   Limited university-industry collaboration opportunities
    o   Underutilised academic innovation potential
    o   Possible brain drain to other provinces

Specialised Innovation Support
•  Unique MLab presence suggests opportunities for: 
    o   Mobile technology innovation development
    o   Specialised mobile application testing
    o   Mobile-first solution development
    o   Strategic advantage in the mobile technology sector

These implications suggest KwaZulu-Natal has specific strengths in community-based and 
mobile innovation, but faces significant challenges in developing comprehensive innovation capacity 
due to:
•  Limited technical infrastructure
•  Restricted academic-industry partnerships
•  Uneven distribution of support organisations
•  Gaps in specialised innovation facilities

To maximise innovation potential, these data suggest focus areas should include:

   1. Expanding technical support infrastructure, particularly Fab Labs

   2. Strengthening university-industry collaboration through additional incubators

   3. Leveraging existing community innovation strengths through Living Labs and Science Park

   4. Developing specialised innovation capabilities around mobile technology

   5. Addressing geographic disparities in innovation support access
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Analysis of the provincial employment data reveals a distinct spatial concentration of high-technology sector 
employment across South Africa. Gauteng maintains its position as the dominant province for high-technology 
employment, followed by the Western Cape, while KwaZulu-Natal consistently ranks third. This pattern mirrors 
the distribution of R&D expenditure observed in the Investment category, reinforcing the interconnected nature 
of innovation investment and employment outcomes. 

 

Between 2013 and 2022, the national landscape showed varied growth patterns in high-technology sector 
employment. KwaZulu-Natal demonstrated moderate growth with a 4.35% increase during this period, though 
this growth rate suggests potential for further development when compared to other provinces. While the 
Northern Cape showed the highest percentage increase at 56.38% (albeit from a low base), several provinces 
demonstrated strong growth, including Limpopo (16.28%), Mpumalanga (13.88%), and Gauteng (11.96%). The 
Eastern Cape experienced the most significant decline, recording a 13.23% decrease in high-technology sector 
employment. 

Analysis of the provincial employment data reveals KwaZulu-Natal’s distinctive position in medium-technology 
manufacturing. The province maintained its strong presence in this sector, recording high employment figures in 
both 2013 (133,472) and 2022 (124,328), following Gauteng but ahead of the Western Cape. This position contrasts 
notably with the province’s third-place ranking in high-technology sector employment, suggesting particular 
strengths in medium-technology manufacturing activities. 

 

The period between 2013 and 2022 was characterised by widespread decline in medium-technology sector 
employment across all provinces. The scale of decline varied significantly: 

•	 Most severe declines: North West (-17.44%) and Eastern Cape (-10.46%) 
•	 Moderate declines: KwaZulu-Natal (-6.85%) 
•	 Least affected: Western Cape (-1.10%) and Mpumalanga (-1.81%) 
 
KwaZulu-Natal’s 6.85% decline positioned it in the middle range of percentage decreases among the provinces. 
The Northern Cape consistently recorded the lowest absolute employment numbers in these sectors, highlighting 
persistent regional disparities in industrial development.

Figure 7.1: Provincial employment in high-technology sectors (2012; 2021)
Source: Adapted from NACI (2023)

EC FS GP KZN LP MP NC NW WC
2013 1,058 512 11,063 2,779 479 677 149 519 3,725
2022 918 573 12,386 2,900 557 771 233 542 3,949
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Source: Adapted from NACI (2023)
Figure 7.2: Provincial employment in medium-technology sectors (2012; 2021)

EC FS GP KZN LP MP NC NW WC
2013 61,820 29,513 352,725 133,472 29,382 49,520 6,996 40,031 111,699
2022 52,367 28,156 331,103 124,328 27,598 48,625 6,791 33,049 110,469
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7.1.2	 Provincial employment in medium-technology sectors (table/graph) 
Figure 7.2 presents employment data for medium-technology industries, encompassing both medium-high and 

medium-low technology sectors across South Africa’s provinces.
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7.1.3	 Provincial employment in low-technology sectors 
Figure 7.3 llustrates the provincial distribution of employment in low-technology sectors, comparing data from 

2013 and 2022.

The analysis of low-technology sector employment reveals a clear hierarchical pattern across provinces. Gauteng 
maintained its leading position throughout the period, followed by KwaZulu-Natal with employment figures of 
155,697 in 2013 declining to 141,817 in 2022. The Western Cape consistently ranked third, while the Northern Cape 
recorded substantially lower employment numbers than all other provinces. 

 

The period between 2013 and 2022 was marked by varied employment patterns in the low-technology sector, 
with notable variations across provinces: 

•	 Most provinces experienced declining employment numbers 
•	 KwaZulu-Natal recorded a significant decline at 8.92% 
•	 Two provinces showed positive growth: o Northern Cape (6.46% increase) o North West (6.50% increase) 
•	 Mpumalanga saw a notable decline of 10.05% 

 

KwaZulu-Natal’s significant employment decline in this sector reflects broader structural challenges in maintaining 
manufacturing employment across the province’s technology spectrum. The contrasting performance between 
provinces—with most experiencing decline while two showed growth—highlights the complex dynamics affecting 
low-technology manufacturing employment at the regional level. 

7.2	 Key Observations from the Impact Category
The following highlights key observations across all technology sectors in KwaZulu-Natal and the broader 
national context. 

Contrasting Performance Across Technology Levels 
•	 High-tech sectors: KZN showed positive growth (+4.35%) between 2013-2022  
•	 Medium-tech sectors: Experienced decline (-6.85%)  
•	 Low-tech sectors: Showed significant decline (-8.92%) This suggests a gradual shift towards more 

technology-intensive employment, despite overall manufacturing sector challenges. 

KZN’s Varying Position in Different Sectors 
•	 Ranks 3rd in high-technology employment 
•	 Ranks 2nd in medium-technology employment (after Gauteng) 
•	 Ranks 2nd in low-technology employment 
•	 This indicates a strong manufacturing presence across all technology levels, though with particular 

strength in medium and low-technology manufacturing. 

 Impact of External Shocks 
•	 The Covid-19 pandemic and 2021 civil unrest appear to have had the most severe im-

pact on lower technology sectors 
•	 Higher technology sectors showed more resilience to these disruptions 
•	 This pattern suggests that higher technology industries may have better adaptive       

capacity during crises 

Regional Patterns 
•	 A clear spatial concentration exists in manufacturing employment 
•	 Three provinces (Gauteng, Western Cape, KZN) consistently dominate across all tech-

nology levels 
•	 This mirrors the R&D expenditure patterns noted in the Investment category, suggest-

ing a strong link between R&D investment and manufacturing employment 

Structural Implications 
•	 The decline in both medium and low-technology sectors, contrasted with growth in 

high-technology employment, suggests a potential structural transformation in KZN’s 
manufacturing base 

•	 This shift might indicate a gradual movement towards more knowledge-intensive man-
ufacturing activities 

•	 However, the significant job losses in medium (-6.85%) and low-technology (-8.92%) 
sectors raise concerns about overall manufacturing employment sustainability 

•	 The relatively modest growth in high-technology employment (+4.35%) may not be 
sufficient to offset losses in other sectors 

Figure 7.3: Provincial employment in low-technology sectors (2012; 2021)
Source: Adapted from NACI (2023)

EC FS GP KZN LP MP NC NW WC
2013 43,162 28,879 193,394 155,697 30,447 43,184 6,885 28,235 136,765
2022 40,187 27,895 192,551 141,817 29,448 38,843 7,330 30,069 126,891
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7.3	 Implications for Innovation
There are several implications for innovation in KwaZulu-Natal based on the employment patterns across 

technology sectors. 

8.	 Showcasing Innovators from KwaZulu-Natal
Innovation thrives in unexpected places, and KwaZulu-Natal stands as a testament to Africa’s entrepreneurial 
spirit. From health tech to creative services, local innovators are developing solutions that address both regional 
challenges and global opportunities. The following profiles showcase four entrepreneurs who have transformed 
their insights and experiences into scalable ventures, each supported by the region’s growing innovation 
ecosystem. Their stories not only demonstrate the diversity of innovation in KwaZulu-Natal but also highlight 
how local solutions can have far-reaching impacts when given the right support and resources.

Technology Sector Resilience 
•	 High-technology sectors showing positive growth (+4.35%) suggests increasing capacity for 

innovation-driven activities  
•	 This resilience during challenging periods (COVID-19, civil unrest) indicates that knowledge-intensive 

sectors may be better positioned to adapt to disruptions  
•	 However, the modest growth rate, lower than several other provinces including Gauteng (+11.96%) and 

Limpopo (+16.28%), suggests potential constraints in expanding innovative capabilities 

Structural Transformation
•	 The declining employment in medium (-6.85%) and low-technology (-8.92%) sectors, contrasted with 

growth in high-technology employment, indicates:  
	    o A possible shift towards more knowledge-intensive manufacturing  
	    o Potential challenges in maintaining innovation diffusion across the manufacturing spectrum 
	    o Risk of widening technological capabilities gap between sectors 

Regional Innovation Dynamics
•	 KZN’s position across technology levels (3rd in high-tech, 2nd in medium-tech and low-tech) suggests:  
o Strong foundational manufacturing capabilities  
o Opportunities to leverage existing industrial strengths for technological upgrading  
o Potential to build innovation linkages between different technology sectors 

Innovation System Implications
•	 The widespread decline in medium and low-technology employment raises concerns about:  
o The sustainability of innovation diffusion channels 
o Capacity for technology absorption in traditional manufacturing sectors 
o Potential loss of skilled workforce that could support innovation adoption 
•	 The widespread decline in medium and low-technology employment raises concerns about:  
o The sustainability of innovation diffusion channels  
o Capacity for technology absorption in traditional manufacturing sectors  
o Potential loss of skilled workforce that could support innovation adoption  
o The need to balance technological advancement with employment preservation 

Forward-Looking Considerations
• Employment patterns suggest a need to:  
o Support technological upgrading in medium and low-technology sectors 
o Strengthen linkages between high-technology growth and a broader manufacturing base 
o Develop strategies to enhance resilience across all technology levels 
o Focus on maintaining innovation capabilities while managing structural changes 
o Employment patterns suggest a need to:  
o Support technological upgrading in medium and low-technology sectors  
o Strengthen linkages between high-technology growth and broader manufacturing base  
o Develop strategies to enhance resilience across all technology levels  
o Focus on accelerating high-technology sector growth while managing structural changes in traditional 
manufacturing  
o Address the relatively slower growth in high-technology employment compared to leading provinces 

8.1	 Connecting African Creative 
Talent to Global Opportunities:
The Hivebly Story
When Agape Johnson noticed that her most promising 

career opportunities came from international clients 

after COVID-19, she recognised a crucial gap in the 
market. While many companies in developed nations 
were eager to work with African talent, young creatives 
in South Africa often struggled to access these 
opportunities. This observation led to the creation of 
Hivebly, an innovative platform designed to bridge this 
divide.

Hivebly stands apart from conventional freelance 
platforms by offering a comprehensive managed 
service that combines the benefits of freelancing, 
outsourcing, and direct agency services. 
The platform focuses on connecting highly skilled 
South African youth, aged 18-35, with creative service 
opportunities in developed markets. “We aren’t just 
an ordinary outsourcing agency,” Johnson explains. 
“We handle the management, distribution, and quality 
assurance of every project, ensuring both our clients 
and creatives succeed.”

Currently operating as a pilot, Hivebly manually 
matches talented young South Africans with 
international clients, primarily in creative services. 
Johnson’s approach involves careful team formation 
based on client needs, with built-in flexibility to ensure 
optimal matches. When fully launched in late 2024 or 
early 2025, the platform will automate and streamline 
these processes, incorporating thorough verification 
and assessment procedures to maintain high service 
quality.

The innovation’s evolution reflects Johnson’s 
commitment to practical solution-finding. What began 
in early 2023 as a broad concept for an AI-powered 
platform serving multiple industries has been refined 
into a focused service for creative professionals 
seeking freelance, contract, or permanent roles. This 
strategic narrowing allows Hivebly to excel in its niche 
while building a foundation for future expansion.

Market research and institutional support have 
played crucial roles in shaping Hivebly’s development. 
Through surveys with Durban youth and extensive 
analysis of existing platforms, Johnson has refined her 
understanding of both user needs and market gaps.

With funding and mentorship from Innovate Durban, 
alongside consultations with AI specialists, she has 
been able to navigate the challenges of early-stage 
innovation while bootstrapping additional growth 
through client revenue. 

Despite operating on bootstrap funding, Hivebly has 
already achieved early success, securing partnerships 
with a U.S. marketing company that provides contracts 
for multiple team members. This practical approach 
of using client revenue to fuel growth demonstrates 
Johnson’s resourceful leadership style and business 
acumen.

Looking ahead, Johnson envisions Hivebly becoming 
the premier platform for African creative talent 
acquisition. The roadmap includes expanding from its 
initial focus on U.S. and British Virgin Islands markets to 
other developed nations, while gradually incorporating 
AI features to enhance efficiency. Future plans also 
include partnerships with upskilling programs to create 
more comprehensive development opportunities for 
young creatives.
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For Johnson, Hivebly represents more than just a 
business venture. With Africa’s youth population being 
the largest globally yet facing significant unemployment 
challenges, the platform aims to make a meaningful 
impact on economic development. By creating reliable 
pathways to international opportunities, Hivebly not 
only addresses immediate employment needs but 
also contributes to building a more globally connected 
creative economy.

Drawing from her experience, Johnson emphasises 
the importance of starting with existing resources and 
conducting thorough market research. “Innovation 
doesn’t always mean starting from scratch,” she 
advises. “Sometimes the most effective approach is 
to build upon what you already have, using market 
insights to guide your development.”

Hivebly exemplifies how innovative thinking can 
address significant societal challenges while creating 
sustainable business opportunities. As the platform 
moves toward its full launch, it stands poised to make 
a meaningful contribution to both youth employment 
and the growth of Africa’s creative economy in the 
global marketplace.

Agape Tinky Johnson:
 
Contact Details:
Email: info@hivebly.com
Website: www.hivebly.com
Facebook: https://www.facebook.com/hiveblyafrica/
LinkedIn: https://www.linkedin.com/in/
agapejohnson/?originalSubdomain=za

8.2	 Blending Health, Heritage 
and Innovation: The Tropical 
Paradise Story
When Ayavuya Sibisi noticed South Africa’s rising 

chronic illness rates and limited access to healthy food 

options, she saw an opportunity to make a difference. 
Drawing from her childhood memories in Venda, 
Limpopo—a region renowned for its exotic fruits—she 
launched Tropical Paradise Smoothie Bar in 2019, 
transforming cherished family recipes into a thriving 
business at the University of KwaZulu-Natal’s Howard 
College campus.

“Blended with love and care” isn’t just Tropical Paradise’s 
slogan—it embodies Sibisi’s approach to both business 
and health. Through her mobile kitchen, she serves 
affordable smoothies while educating customers about 
the nutritional benefits of her ingredients. The business 
demonstrates impressive commitment to sustainability 
by sourcing “overly ripe” produce from local farmers 
and markets that would otherwise go to waste, and 
partnering with a biogas company to convert organic 
waste into fuel for the mobile kitchen.

Coming from an entrepreneurial family, Sibisi recognised 
early on that sustainable business growth requires 
systematic structure. Starting her journey selling 
sweets in high school, she evolved her entrepreneurial 
vision at university to create a brand with lasting impact. 
Now, as a third-year psychology student, she applies 
her academic knowledge of statistics and human 
behaviour to refine her business strategy.
Despite initial challenges—including using her bursary 
allowance to purchase her first blenders—Sibisi has 
steadily grown her enterprise through strategic support 
from key partners. Innovate Durban has played a 
crucial role in this growth through both funding and 
development support, complemented by additional 
grants and competition wins, including support 
from the National Youth Development Agency. The 
COVID-19 pandemic tested her adaptability, prompting 
a successful pivot to delivery services that expanded 
her business perspective.

Today, Tropical Paradise employs six people across 
various roles, from operations and manufacturing to 
catering and delivery. The business offers both direct 
sales through its mobile unit and event services, with 
distinctive options like corporate bookings and indoor 
setups broadening their reach beyond the university 
market.

Sibisi’s vision extends far beyond her current 
operations. Plans include establishing a manufacturing 
unit to enable retail distribution, franchising mobile 
units across South African universities, and developing 
a subscription-based smoothie kit service. She aims 
to make Tropical Paradise smoothie packs a staple in 
health-conscious households globally while expanding 
into hospitals and convenience stores.

“In South Africa, farmers lose around 45% of their ripe 
produce,” Sibisi notes, highlighting how her business 
model addresses multiple challenges simultaneously. 
“If our brand grows, we can significantly impact farmers, 
public health, and environmental sustainability. While 
profits matter, our primary focus is impact—providing 
solutions that truly benefit people.”

Her advice to fellow innovators reflects her journey: 
“Start small, but dream big. Don’t fear modest 
beginnings or doing things differently.” She emphasises 
the importance of thorough research and continuous 
learning, strongly advocating for young entrepreneurs 
to align themselves with organisations like Innovate 
Durban that can provide crucial support and guidance 
throughout their innovation journey. “Sometimes 
innovation comes before the world is ready,” she 
observes, “but persistence is key.”

Tropical Paradise Smoothie Bar exemplifies how 
young entrepreneurs can blend personal heritage 
with innovative solutions to address pressing societal 
challenges. Through Sibisi’s leadership, it’s growing 
from a campus-based startup into a scalable business 
model that promotes health, sustainability, and 
economic opportunity.
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8.3	 Revolutionising Healthcare 
Hygiene: The Mkazi Concepts 
Story
What began as an observation of inadequate hand-
washing facilities at a train station has evolved 
into an innovative solution for healthcare hygiene 
monitoring. Peace Mjwara, marketing and business 
development lead at Mkazi Concepts, is spearheading 
the development of Sensani, a sophisticated digital 
infection prevention and control (IPC) system that’s 
poised to transform healthcare hygiene practices.

Sensani—cleverly named by combining ‘sensor’ and 
‘sanitiser’—leverages Internet of Things (IoT) technology 
to track and analyse hand hygiene behaviour in 
healthcare facilities. The system not only monitors 
usage patterns but also integrates patients into the 
hygiene ecosystem through Near Field Communication 
(NFC) technology, enabling them to maintain digital 
profiles accessible across different healthcare facilities.

“We noticed the need for hygiene solutions in public 
spaces but ultimately realised healthcare was where 
these innovations could truly transform outcomes,” 
Mjwara explains. This insight led Mkazi Concepts to 
focus on healthcare settings, where maintaining strict 
hygiene protocols is paramount but often challenging 
to monitor effectively.

The journey from concept to implementation has 
been marked by both challenges and strategic 
support. Through funding and resources from 
key partners including Innovate Durban and the 
Technology Innovation Agency (TIA), Mkazi Concepts 
has successfully navigated the transition from early-
stage development to clinical trials. This institutional 
backing has been crucial in helping the team overcome 
the hurdles of entrepreneurship, including periods 
without steady income and the challenge of building a 
committed team.

Initial trials in Gauteng have shown promising results, 
leading to expanded testing across four regions. The 
team’s methodical approach to validation reflects their 
understanding of healthcare’s stringent requirements. 
“Healthcare is a rigorous field that demands concrete 
proof,” Mjwara notes, “but we’ve been fortunate that 
practitioners are open to innovative solutions.”

Looking ahead, Mkazi Concepts aims to establish 
Sensani as the gold standard in healthcare hygiene 
monitoring across Africa and beyond. Their vision 
extends to markets like the US, UK, and France, where 
similar digital systems have already demonstrated 
positive impacts on reducing healthcare-associated 
infections.

The innovation’s relevance extends beyond individual 
healthcare facilities. By creating a standardised system 
for monitoring and improving hygiene practices, 
Sensani has the potential to enhance public health 
infrastructure broadly. The team is particularly focused 
on making the technology accessible and effective in 
various healthcare settings, from small clinics to large 
hospitals.

Mjwara’s advice to fellow innovators reflects his 
journey’s lessons: “Nothing worth achieving ever comes 
easy. Funding can be hard to come by, but don’t let that 
stop you. You’re here to make a difference, and that 
journey is not short.” He emphasises the importance 
of persistence, adaptability, and maintaining vision 
through challenges.

Looking at KwaZulu-Natal’s innovation landscape, 
Mjwara sees vibrancy and potential. “We need more 
engagement, more KPIs, and more targets,” he suggests, 
while acknowledging the crucial role of organisations 
like Innovate Durban in fostering collaboration and 
supporting new innovators.

Mkazi Concepts exemplifies how healthcare innovation 
can emerge from everyday observations and, with the 
right support and persistence, develop into solutions 
with global potential. As they move forward with trials 
in KwaZulu-Natal and beyond, they’re not just building 
a business—they’re helping to create a safer, more 
efficient healthcare environment for all.

Ayavuya Sibisi:
 
Contact Details:
Mobile/WhatsApp: +27 (0)61 143 9217
Email: tropicalparadisesmoothiebar@gmail.com
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8.4	 Painting Pictures with Words: 
Shakila Maharaj’s Digital Vision
“Blind people see through their imagination,” says 
Shakila Maharaj, founder of Shazacin. This profound 
insight, born from her experience of losing sight in 
her early twenties, has driven her pioneering work 
in audio description technology. Through Shazacin, 
Maharaj is transforming how visually impaired people 
experience the world, challenging the misconception 
that blindness means living in darkness.

Her innovation, Describe AT, emerged from a crucial 
gap in accessibility. While audio description was 
established in Western countries, South Africa lacked 
the infrastructure to deliver this service effectively. 
The breakthrough came in 2020 when SmartXchange 
recognised the potential of Maharaj’s work and, 
together with the Technology Innovation Agency (TIA), 
provided the seed funding to develop the Describe AT 
mobile app.

The app’s ingenious feature is its ability to automatically 
sync audio descriptions with any video content playing 
on external devices, eliminating the need for special 
infrastructure or sighted assistance. This technology 
has expanded beyond film and television to include 
virtual tourism experiences, allowing visually impaired 
users to “visit” South African heritage sites through 
detailed audio descriptions.

Maharaj’s journey exemplifies strategic innovation 
development. Starting with Audio Describe in 2010, she 
built crucial relationships with stakeholders like the KZN 
Film Commission, which became an early champion of 
her work. Their support provided access to facilities and 
industry connections, leading to breakthrough projects 
with Netflix, including “Kings of Joburg” and “Seriously 
Single.”

The social enterprise employs a diverse team, with half 
being visually impaired, including two deaf-blind sound 
editors. They create content in multiple languages—
English, isiZulu, Afrikaans, and isiXhosa—making South 
African cultural experiences accessible to diverse 
audiences. The team handles approximately eight films 
annually, recently expanding to eighteen productions 
in 2024 through new partnerships with the Gauteng 
Film Commission.
International recognition has accelerated Shazacin’s 

growth. Victories in competitions like the Irish Tech 
Challenge led to collaboration with Ireland’s largest 
audio description company. The French Digital 
Challenge award is enabling the creation of iconic 
tours across South Africa’s nine provinces, from Table 
Mountain to ancient civilisations at Makangouwe.

Looking ahead, Maharaj envisions Describe AT 
becoming the primary platform for audio description 
across Africa. The goal is to train local visually impaired 
people in different countries to create content, building a 
sustainable ecosystem of accessibility. The innovation’s 
impact extends beyond its primary audience—aging 
communities, educational institutions, and language 
learners all benefit from audio description technology.

“When you pioneer something, people don’t understand 
it,” Maharaj reflects, highlighting the challenges of 
creating a new industry. However, her persistence has 
paid off. Shazacin has evolved from an unknown entity 
to a household name in accessibility technology, with 
growing support from film commissions and tourism 
organisations.

The innovation’s relevance continues to expand. 
Maharaj sees opportunities in commercial advertising, 
where visual-heavy content often excludes visually 
impaired consumers. Additionally, the team is working 
to make STEM education more accessible through 
audio-described illustrations, potentially opening 
new academic and career paths for visually impaired 
students.

As Shazacin moves toward greater commercialisation, 
Maharaj emphasises the need to balance grant funding 
with revenue generation. The goal is to establish a 
subscription model where content distributors and 
tourism destinations pay to extend their reach to 
visually impaired audiences.

Through Describe AT, Maharaj isn’t just building a 
business—she’s creating a more inclusive world where 
visual impairment doesn’t mean exclusion from 
cultural, educational, or commercial experiences. Her 
work demonstrates how innovation, driven by personal 
experience and supported by strategic partnerships, 
can address critical societal needs while creating 
sustainable business opportunities.

Peace Mjwara:
 
Contact Details:
Mobile/WhatsApp: +27 (0)81 010 9183
Email: info@mkaziconcepts.co.za
Website: www.mkaziconcepts.co.za
LinkedIn: https://www.linkedin.com/in/siphiwo-peace-mjwara-9a3b06237/?originalSubdomain=za
Instagram: https://www.instagram.com/mkaziconcepts/
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9.	 Discussion 
9.1	 Reflecting on the Indicators
The analysis of KwaZulu-Natal’s innovation landscape through the People, Investment, Infrastructure, 
Ecosystem, and Impact categories reveals a complex picture of progress and persistent challenges. The selected 
indicators highlight both encouraging developments and areas requiring strategic intervention to strengthen the 
province’s innovation capacity.

In the People category, educational indicators demonstrate mixed progress. The province’s strong performance 
in basic education, evidenced by leading National Senior Certificate numbers and improved pass rates (89.5% 
in 2024), suggests a growing pipeline of potential innovators. However, the relatively low proportion of students 
achieving distinctions in Mathematics (30.3%) and Physical Sciences may constrain future innovation capacity, 
particularly in STEM fields. The concerning completion rates in TVET education, especially the sharp decline in 
N6 qualifications from over 90% to around 33%, points to significant leakage in the technical skills pipeline. While 
higher education indicators show KwaZulu-Natal maintaining robust SET enrolment numbers, the concentration 
of research output primarily in one institution (UKZN contributing 74.8% of provincial publication units) suggests 
limited diffusion of research capacity across the province’s tertiary landscape.

The Investment category indicators reveal concerning trends in R&D expenditure patterns. KwaZulu-Natal’s 
position as the third-largest R&D spender masks a declining share of national R&D investment (from 10.2% to 9.7%) 
and worryingly low R&D intensity (0.45% of PGDP). The sectoral distribution of R&D expenditure, dominated by 
Higher Education (39.6%) with a relatively low Business sector contribution (28.6%), suggests potential challenges 
in translating research into commercial innovation. The sharp decline in Business sector R&D investment from 
R1.68 billion in 2017/18 to R821 million in 2020/21, despite partial recovery, indicates a vulnerability in private sector 
innovation funding.

Infrastructure indicators highlight significant digital and educational resource disparities. While mobile 
connectivity shows strength (78.5% access), the stark urban-rural divide in both internet access (12.9% vs 0.4% 
home connectivity) and 5G coverage (66% vs 5%) suggests uneven access to digital innovation opportunities. 
Educational infrastructure metrics reveal concerning gaps, with only 26.1% of schools having libraries and a mere 
9.8% having internet connectivity for teaching and learning. These limitations in basic innovation infrastructure 
could significantly constrain the development of digital skills and innovation capacity across the province.

The province’s Ecosystem demonstrates a mix of established strengths and areas for development. With nine 
innovation support organisations and leadership in Living Labs, plus the presence of a science park, KwaZulu-
Natal shows commitment to building comprehensive innovation infrastructure. However, limited university-
based incubators and the absence of fabrication laboratories suggest room for further strategic infrastructure 
development. The Impact of these factors is reflected in employment patterns, with modest growth in high-
technology employment (+4.59%) contrasting with significant declines in medium (-8.23%) and low-technology 
(-13.36%) sectors.

Impact indicators, measured through employment in technology-intensive sectors, reveal a complex 
transformation in the province’s innovation outcomes. The modest growth in high-technology sector employment 
(+4.59%) contrasted with declines in medium (-8.23%) and low-technology (-13.36%) sectors suggests a gradual 
shift towards knowledge-intensive activities, though the pace may be insufficient to offset broader manufacturing 
employment losses. 

Shakila Maharaj:
 
Contact details:
 
Mobile/WhatsApp: +27 (0)83 263 9870
Email: admin@shazacin.com
	 info@shazacin.com
Website: www.shazacin.com
Facebook: https://www.facebook.com/shazacin
LinkedIn: https://www.linkedin.com/company/shazacin-accessible-media/
Instagram: https://www.instagram.com/shazacinofficial/
X: https://twitter.com/shazacin #shazacin
 
Download our app describeAT
For iOS and other non-Android devices: https://app.shazacin.com/
For Android devices: https://play.google.com/store/apps/details?id=com.shazacin.app.twa
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A cross-cutting analysis of these indicators reveals several key insights about KwaZulu-
Natal’s innovation system:
•  Strong pipeline foundations but weak progression is evident when examining People indicators. While the province  
  leads in National Senior Certificate numbers and shows high pass rates (89.5%), the declining performance in  
   advanced qualifications (TVET N6 completion rates falling from over 90% to 33%) and concentration of research  
  outputs (UKZN contributing 74.8% of publications) suggests challenges in developing higher-level innovation  
   capabilities. 

• Spatial inequality emerges as a consistent theme across multiple indicators. This is particularly evident in  
   Infrastructure data, where stark urban-rural divides exist in internet access (12.9% vs 0.4% home connectivity)  
   and 5G coverage (66% vs 5%). Similar patterns appear in the distribution of innovation support organisations,  
   which are primarily concentrated in urban areas. 

•  Resource concentration rather than broad distribution is apparent. The Investment data shows Higher Education  
   dominance in R&D expenditure (39.6%), while the Ecosystem indicators show limited innovation support facilities  
  (only nine organisations). This suggests insufficient diversification of innovation capabilities across sectors and  
   institutions. 

•  Signs of structural economic transformation appear in the Impact indicators, with employment growing in high- 
   technology sectors (+4.59%) while declining in medium (-8.23%) and low-technology sectors (-13.36%). However,  
   when viewed alongside the declining share of national R&D investment (from 10.2% to 9.7%), this suggests the  
   pace of transformation may be insufficient to maintain regional competitiveness.

The selected indicators, drawn from established national data collection systems including HEMIS, DSI surveys, 
Stats SA, and ICASA reports, provide valuable insights into formal innovation activities within the province. 
However, they primarily capture formal sector activities and institutional innovation, potentially missing important 
dynamics in informal and social innovation spheres.

The measurement framework’s strength lies in its use of consistently collected, comparable data that allows 
for temporal and spatial analysis. This enables meaningful benchmarking against other provinces and tracking 
of changes over time. However, the framework’s reliance on traditional innovation metrics may understate the 
significance of informal sector innovation and grassroots technological adaptation, which are particularly relevant 
in the KwaZulu-Natal context.

Future iterations of the provincial innovation measurement framework would benefit from maintaining these 
robust existing indicators while exploring opportunities to capture a broader range of innovation activities as new 
data collection systems emerge. However, any expansion of indicators should be contingent on the availability of 
systematic, provincial-level data to ensure continued rigour in measurement and analysis.

9.2	 Reflecting on the Innovators
The four innovator profiles presented in this publication offer valuable insights into the practical realities of 
innovation within KwaZulu-Natal. Their experiences illuminate both common patterns and diverse approaches 
to innovation development, while highlighting how entrepreneurs interact with and leverage the province’s 
innovation ecosystem. The following highlights these common patterns and interactions with KwaZulu-Natal’s 
innovation ecosystem.

9.2.1	 Innovation Origins and Opportunity Recognition
A notable pattern across all four cases is how innovations emerged from direct observation of specific gaps or 
challenges. Johnson identified international market access barriers for creative youth, Sibisi recognised nutritional 
access limitations on campus, Mjwara developed healthcare hygiene monitoring from public facility observations, 
and Maharaj’s personal experience with vision loss informed audio description technology development. This 
pattern suggests that successful innovation in KwaZulu-Natal often stems from an intimate understanding of 
local or personal challenges rather than purely technological opportunities.

9.2.2	 Development Pathways and Support Utilisation
The profiles reveal varied approaches to innovation development, with each innovator strategically engaging 
multiple support organisations and funding channels:

•  Hivebly adopted a bootstrapping strategy, using client revenue to fund growth while accessing mentorship  
    support
•  Tropical Paradise leveraged multiple grant sources while building sustainable operational models
•  Mkazi Concepts secured technology development funding while conducting systematic clinical trials
•  Shazacin combined industry partnerships with international competition opportunities

9.2.3	 Technology and Market Focus
The innovations demonstrate diverse technological approaches aligned with different market opportunities:
•  Digital Platforms: Hivebly’s talent connection platform and Describe AT’s audio description technology
•  Hardware Solutions: Mkazi Concepts’ IoT-based hygiene monitoring system
•  Service Innovation: Tropical Paradise’s mobile delivery model and sustainable sourcing approach
•  Hybrid Models: Shazacin’s combination of technological solutions with content creation services

9.2.4	Social Impact Integration
A consistent theme across all four cases is the integration of social impact with business sustainability. 
Rather than treating social impact as secondary to commercial goals, these innovators have embedded 
social outcomes into their core business models:
•  Economic Inclusion: Hivebly’s focus on youth employment opportunities
•  Health and Sustainability: Tropical Paradise’s combination of nutrition access with waste reduction
•  Healthcare Improvement: Mkazi Concepts’ approach to infection prevention
•  Accessibility Enhancement: Shazacin’s expansion of cultural participation

9.2.5	Growth and Scaling Strategies
The profiles reveal thoughtful approaches to scaling, with innovators deliberately choosing different 
pathways:
•  International Market Access: Hivebly and Shazacin targeting developed markets
•  Regional Expansion: Tropical Paradise focusing on university market penetration
•  Institutional Integration: Mkazi Concepts pursuing healthcare system adoption
•  Cross-sector Application: Shazacin expanding from entertainment to education and tourism
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9.2.6	Skills Development and Employment Creation
All four innovations demonstrate commitment to skills development and employment creation, though 
through different mechanisms:

•  Direct Employment: Tropical Paradise’s creation of six diverse roles

•  Skill-specific Training: Shazacin’s employment of visually impaired sound editors

•  Platform Opportunities: Hivebly’s facilitation of freelance work

•  Technical Capacity: Mkazi Concepts’ development of healthcare monitoring expertise

9.2.7	 Ecosystem Engagement
The profiles highlight how successful innovators actively engage with multiple ecosystem components, often 
creating new connections between existing institutions. This suggests that innovation success in KwaZulu-Natal 
requires not just utilising available support but actively building new ecosystem linkages.

These cases collectively demonstrate that successful innovation in KwaZulu-Natal requires combining intimate 
problem understanding, strategic support utilisation, and deliberate scaling strategies. They also suggest that 
social impact and commercial sustainability can be effectively integrated when considered from the outset of 
innovation development.

9.3	 Recommendations
Based on both this year’s analysis and building upon previous findings, we propose the following recommendations 
across the policy, practice, and research domains.

9.3.1	 Policy Recommendations
•  Develop inclusive innovation policies that prioritise diversity, equity, and inclusion, ensuring access to resources  
   and opportunities for all communities, particularly addressing the stark urban-rural divides evidenced in digital  
   infrastructure (66% vs 5% 5G coverage) and internet connectivity (12.9% vs 0.4% home access).
•  Enhance regulatory frameworks and incentives to promote innovation investment, addressing the concerning  
   decline in provincial R&D share (from 10.2% to 9.7%) and low R&D intensity (0.45% of PGDP). Particular attention  
   should be paid to stimulating private sector R&D investment.

•  Strengthen collaboration between government, academia, industry, and civil society organisations to address  
    fragmentation in the innovation ecosystem, as evidenced by the concentration of research outputs (74.8% from  
    one institution) and limited innovation support infrastructure.
•  Advocate for policies that support skills development across the innovation pipeline, addressing critical gaps  
   such as the declining TVET completion rates (from 90% to 33% at N6 level) and the low proportion of schools  
    with teaching and learning internet connectivity (9.8%).

9.3.2	 Practical Recommendations
• Expand innovation support infrastructure strategically across the province, building on the foundation     
  of the existing science park and Living Labs while addressing the current gap in fabrication laboratories.  
    These facilities should be equipped with state-of-the-art resources and mentorship programmes. 

• Leverage the existing science park to strengthen linkages between research institutions and industry, while  
  fostering connections with grassroots innovators, learning from successful cases like Tropical Paradise’s  
   sustainable sourcing model and Shazacin’s community-based approach to innovation. 

• Develop targeted programmes to strengthen STEM skills development, addressing the low proportion  
  achieving distinctions in Mathematics (30.3%) and Physical Sciences while supporting transition pathways  
    into innovation careers. 

• Create platforms for knowledge exchange between successful innovators and emerging entrepreneurs,  
 building on insights from cases like Hivebly and Mkazi Concepts about combining social impact with   
    business sustainability.

9.3.3	 Future Research Recommendations

• Explore grassroots innovation ecosystems and indigenous knowledge systems, with particular focus on  
  understanding innovation in rural areas where current data shows significant infrastructure and support  
    gaps.
• Investigate alternative forms of innovation beyond traditional STEM domains, including social innovation  
   and creative industries, building on insights from cases like Shazacin’s work in cultural accessibility.
• Study the impact of emerging trends such as circular economy principles and green technologies on  
    innovation pathways, examining cases like Tropical Paradise’s waste reduction model.
• Conduct a comprehensive analysis of barriers to innovation funding, particularly examining factors  
   contributing to the declining business sector R&D investment evidenced in the data.
• Research effective models for distributing innovation support more equitably across the province,  
   addressing the current concentration of facilities and resources in urban areas.
• Investigate successful approaches to bridging the digital divide, examining both infrastructure provision  
   and skills development aspects highlighted in this year’s infrastructure indicators.

These recommendations require coordinated action from multiple stakeholders and should be implemented with 
regular monitoring and evaluation. The focus should be on creating sustainable, systemic changes that enhance 
KwaZulu-Natal’s innovation capacity while promoting inclusive access to innovation opportunities across all 
communities.

Implementation priority should be given to addressing the critical gaps identified in this year’s indicator analysis 
while building on the successful practices demonstrated by profiled innovators. Particular attention should be 
paid to initiatives that can help bridge the urban-rural divide in innovation infrastructure and support.
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10.	 Conclusion
The 2024/25 State of Innovation in KwaZulu-Natal Publication reveals a province at an important crossroads in 
its innovation journey. Through comprehensive analysis across five strategic categories, clear patterns emerge of 
both promising developments and persistent challenges that require attention.

In the People category, KwaZulu-Natal shows encouraging signs in basic education, achieving an unprecedented 
89.5% NSC pass rate and maintaining its position as the leading province for matriculants. However, the sharp 
decline in TVET completion rates from over 90% to around 33% at the N6 level signals concerning leakage in the 
technical skills pipeline. Higher education demonstrates both strength and concentration, with UKZN contributing 
74.8% of the province’s research outputs while maintaining its position as the national leader in doctoral SET 
graduation.

The Investment landscape reveals worrying trends, with the province’s share of national R&D expenditure 
declining from 10.2% to 9.7%, and R&D intensity remaining low at 0.45% of PGDP. The dominance of Higher 
Education sector investment (39.6%) coupled with declining Business sector contribution (28.6%) suggests 
challenges in translating research into commercial innovation.

Infrastructure metrics highlight significant spatial inequalities, particularly evident in the digital divide between 
urban and rural areas. While mobile connectivity shows strength at 78.5%, the stark contrast in home internet 
access (12.9% urban vs 0.4% rural) and 5G coverage (66% urban vs 5% rural) indicates uneven access to digital 
innovation opportunities. Educational infrastructure gaps, with only 9.8% of schools having internet connectivity 
for teaching and learning, pose significant constraints to developing future innovation capacity.

The province’s Ecosystem demonstrates both established strengths and notable gaps. While maintaining nine 
innovation support organisations and leading in Living Labs, the absence of science parks and limited university-
based incubators suggests room for strategic infrastructure development. The Impact of these factors is 
reflected in employment patterns, with modest growth in high-technology employment (+4.59%) contrasting 
with significant declines in medium (-8.23%) and low-technology (-13.36%) sectors.

The profiles of local innovators - from Hivebly’s creative talent platform to Shazacin’s audio description technology 
- demonstrate how entrepreneurs are successfully navigating these challenges while creating solutions with both 
social impact and commercial viability. Their experiences highlight the importance of combining intimate problem 
understanding with strategic ecosystem engagement and deliberate scaling strategies.

Looking ahead, KwaZulu-Natal’s innovation trajectory will depend on addressing several critical challenges: 
bridging the urban-rural digital divide, strengthening the technical skills pipeline, diversifying R&D investment, 
and optimising existing innovation support infrastructure while expanding into new areas. Success will require 
coordinated action across government, academia, industry, and civil society, with particular attention to ensuring 
inclusive access to innovation opportunities.

The data and insights presented in this publication provide a foundation for evidence-based decision-making as 
the province works to strengthen its innovation capacity. While challenges remain significant, the combination 
of strong educational foundations, emerging digital infrastructure, established innovation facilities including a 
science park, and demonstrated entrepreneurial capability suggests potential for transformative growth - provided 
strategic interventions are implemented effectively and consistently.
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