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1. BACKGROUND  

 

South Africa’s railway system, once a critical transport backbone, now suffers from underinvestment, 

systemic vandalism, and outdated infrastructure. The Railway Safety Regulator’s (RSR) 2023/24 

Annual State of Safety Report documented 2,496 operational incidents and 7,420 security-related 

incidents, including cable theft, vandalism, and level crossing accidents. Derailments (770), train-

person collisions (521), and platform-train interface injuries (174) further illustrate pervasive safety 

issues. 

 
Table 1: Summary of Railway Incidents (2023/24 RSR Annual Report) 

 

Category Number of Incidents 

Operational Occurrences 2,496 

Security-Related Incidents 7,420 

Derailments 770 

People Struck by Trains 521 

Level Crossing Accidents 108 

Platform-Train Interface Incidents 174 
 

Fragmented institutional oversight and misalignment with international safety standards exacerbate 

these challenges (Mashoko & Shivambu, 2015; Hutchings & Thatcher, 2018). However, the 

introduction of Industry 4.0 technologies, such as real-time health monitoring systems and AI-driven 

surveillance, presents an opportunity for systemic renewal. Public-private partnerships (PRASA-

Huawei, Transnet IPMS), community-based responses, and lessons from international rail reforms 

such as the China’s high-speed rail underscore the role of collaborative innovation in enhancing safety, 

infrastructure resilience, and stakeholder confidence. 

 

This study explores how innovation and collaboration can revitalize the safety landscape of South 

Africa’s railways. 
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2. OBJECTIVES 

 

This paper aims to: 

 

▪ Identify systemic weaknesses in regulatory frameworks and operational practices hindering 

railway safety. 

▪ Assess how emerging technologies like AI surveillance and IoT diagnostics can decrease 

infrastructure failures and improve safety. 

▪ Examine collaborative models (PPPs, research networks, community-driven programs) to 

foster integrated safety strategies. 

▪ Highlight lessons from local and global initiatives that have achieved measurable safety 

improvements. 

▪ Promote a unified, performance-driven safety culture supported by innovation, collaboration, 

and governance reform. 

 

3. METHODS / APPROACH 

 

A qualitative case study methodology was employed, supported by policy and regulatory reviews and 

comparative international analysis. Data was collected from RSR reports, government strategy 

documents, peer-reviewed journals, and industry media. 

• Analytical Frameworks: South Africa’s regulatory regime was benchmarked against 

international safety standards, revealing areas needing local adaptation and capacity 

strengthening (Mashoko & Shivambu, 2015). 

• Case Studies: Two key domestic rail operators, PRASA and Transnet, were examined for 

their implementation of smart technologies, digital safety tools, and operational reforms. 

• Technological Tools: The study assessed tools such as AI-powered e-guarding systems, 

seismic cable theft detection, Industry 4.0 maintenance tracking, and real-time performance 

monitoring. 

• International Comparison: China’s high-speed rail success was analysed for its ability to 

stimulate collaborative innovation and regional development through strategic investment 

 

4. RESULTS / FINDINGS 

 

• South Africa’s safety protocols require adaptation to meet international benchmarks. 

Fragmentation within regulatory bodies impedes integrated safety planning (Mashoko & 

Shivambu, 2015). 

• Industry 4.0 tools adopted by PRASA and Transnet have improved point machine reliability 

and reduced infrastructure failure. AI-based perimeter systems and predictive analytics 

enhance asset protection and preventive maintenance (Olalere & Ramdass, 2024). 

• International evidence from China shows upgraded rail systems increase collaborative 

innovation and boost patent-quality in less-developed regions (Hanley et al., 2021). 

• Effective safety reform depends not only on technology but also on multi-stakeholder 

partnerships involving government, private sector, and civil society. 

 

 

 



 

-3- 
 

www.irsc2025.com 

 

 
Table 2: Examples of Smart Technology Use in South African Railways 

 

Technology Application Impact 

AI-Based E-Guarding 

(PRASA & Huawei) 

Detects intrusions and seismic 

cable theft 

Prevents vandalism and 

infrastructure damage 

IPMS (Transnet) Digital vessel and freight 

tracking 

Real-time logistics 

coordination 

UBRD (Ultrasonic Broken 

Rail Detector) 

Detects real-time rail fractures 

on iron ore line 

Prevents derailments and 

reduces downtime 

Dual Voltage Locomotives Operates across AC/DC zones 

without switchover 

Cuts cost, improves train 

turnaround 
 

5. CONCLUSION 

 

Improving railway safety in South Africa hinges on digital innovation and collaboration. Tools like 

AI security and predictive maintenance aid PRASA and Transnet in reducing failures and risks. 

However, technology alone is insufficient. Real reform requires collaboration between government, 

SOEs, private industry, and communities. China demonstrates how investment and policy alignment 

foster innovative ecosystems for safety and efficiency. South Africa should update safety regulations 

to adopt performance-based standards for innovation. Progress depends on building trust, aligning 

funding, and maintaining partnerships for shared responsibility. A safer railway system relies equally 

on cooperation, governance, and technology. 
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