
C Y B E R  R E S I L I E N C Y  
A N D   
R A I L  T R A N S P O R T A T I O N  

the present, the future, and 
the challenges





- rail …. as a global industry

Economic Impact
• The global railroad market was valued at $589.9 

billion in 2024 and is projected to reach $781.2 
billion by 2030, growing at a CAGR of 4.8% 

• The passenger rail segment alone is expected to 
hit $431.8 billion by 2030, while freight rail is 
growing at 4.5% CAGR .

Environmental Benefits
• Trains produce four times less carbon emissions

than cars, making them a significantly greener 
option.

• The industry has seen a 15% increase in fuel 
efficiency over the past decade .

• Electrification and hybrid locomotives are being 
adopted widely to reduce the carbon footprint1.

Freight and Logistics
•Rail is a backbone for long-distance cargo 

transport, especially in large economies like the 
U.S., which has a rail network of 250,000 km.

•Rail freight helps reduce highway congestion and 
is more cost-effective for bulk goods .

Urbanization and Mobility
•Urban rail systems are expanding rapidly to meet the 

needs of growing cities.
• In 2019, India accounted for 39% of global 

passenger train usage, highlighting the importance 
of rail in populous nations



- the present
• critical infrastructure sector
• highly regulated 
• complex, interconnected, moving and geographically 

distributed systems 
• evolving threat landscape
• in middle of modernization and digitization.
• loosely connected OT and IT layers
• cybersecurity compliances: 

• CLC TS 50701 
•  IEC 62443



- the 
present



- the future

AI and Automation
enhancing traffic control, real-time 

monitoring, predictive maintenance, and 
autonomous trains

Health and Safety 
Technologies 

enhanced air filtration systems 
and contactless solutions.

Modern Infrastructure 

upgrading physical and 
digital infrastructure.

Sustainability Initiatives
 Alternative fuels and energy-

efficient technologies.

Advanced Cybersecurity 
Measures 

Implementing robust cybersecurity 
frameworks, including upgrading to 

Secure Protocols 

emerging  technology

standards and compliances

IEC 63452 

a future railway cybersecurity 
international standard that will build 

upon IEC 62443 and TS 50701, 
aiming to unify cybersecurity 

management in railway systems. 

TSA Security Directive 
1580/1582

 focuses on strengthening 
cybersecurity measures for 

passenger and freight railroads.

The Cyber Resilience Act (CRA) 
european union regulation aimed 
at strengthening cybersecurity for 

digital products and services, 

Network and Information 
Security Directive 2 (NIS2)

european regulation mandating 
strong cybersecurity measures 
and incident response plans for 
organizations across member 

states.



- the challenges

people 

operation / management 

technology 

▪ legacy systems, Long Lifespan of Systems , and retrofitting of new technology
▪ lack of standardisation around how devices communicate and connect, securely, with 

wider networks. 
▪ wireless communication and insecure protocols
▪ patching and updates 

• shortage of railway system aware cybersecurity professionals 
• Human error, lack of security awareness, and insider threats also contribute to the risk landscape.
• Too many chefs in kitchen 

▪ supply chain security
▪ balance between safety & operational requirements, business competitiveness and cybersecurity  



W E  A R E  W A B T E C

20% of the world’s freight is moved by a 
Wabtec locomotive.

Wabtec has helped customers save $1.3 billion 
in fuel to date, while slashing 3.8 million metric 
tons of CO2 . 

Wabtec provides products and components 
to virtually every major rail transit system 
around the world.

FREIGHT EQUIPMENT

FREIGHT SERVICES

DIGITAL INTELLIGENCE

COMPONENTS AND 
INDUSTRIAL SOLUTIONS

TRANSIT

One in five freight rail cars in operation have 
Wabtec products on them. 

Revolutionize the way the world moves for future generations
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