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About Transport for London (TfL) Bus Operations
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300
engineers, scientists, 

psychologists, IT experts 
and statisticians

World leader in creating    
the future of transport      

and mobility, using   
evidence-based 

solutions and 
innovative thinking

Vision

Challenge and influence our chosen markets, driving 
sustained reductions (ultimately to zero) in:

M
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o

n

▪ Fatalities and serious injuries
▪ Harmful emissions
▪ Barriers to inclusive mobility
▪ Unforeseen delays
▪ Cost inefficiencies

Providing world-leading research, 
technology and software solutions 

for surface transport modes and the 
related markets of automotive, 

motorsport, insurance and energy

1000 clients in

145 countries

About TRL
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TfL Vision Zero

Bus Safety 
Standard

Bus Safety 
Standard

Mayor’s 
Transport 

Strategy for 
Healthy 
Streets
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Collision Analysis and Prioritisation of Safety Measures

Stakeholder 
Workshops & 

Survey

Metropolitan Police Fatal Files; 2009-14, 

Heavy Vehicle Crash Injury Study; 1999-08

Road Accident In-Depth Studies; 2000-2015

On the Spot Study; 2000-2015

Stats 19 Police Reported Casualties GB; 2006-2015

Collision Analysis

Top 10 Priority 
Countermeasures

Countermeasures

In-depth 
reconstruction 

of 48 files
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Bus Safety Standard – Safety Measures

Driver Assist 

Helping the driver to avoid or mitigate the 
severity of incidents
• Automated Emergency Braking (AEB)

• Intelligent Speed Assistance (ISA)

• Improved Direct and Indirect Vision

• Pedal Application Error

• Runaway Bus Prevention

Partner Assist 

Helping other involved road users – the 
collision partners – to avoid the collision
• Acoustic Conspicuity

• Visual Conspicuity

Partner Protection 

Reducing severity of injuries for road users 
outside the bus in a collision

• Vulnerable Road User (VRU) Frontal 
Crashworthiness

Occupant Protection 

Reducing severity of injuries for people on 
board the bus

• Occupant Friendly Interiors

• Slip Protection

Bus Safety 
Standard
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Cost-Benefit Analysis Approach

• Problem
• Description of solutionMeasure

• What are the relevant casualties?Target Population

• How long to enter the fleet?
• New build & retrofitFleet Penetration

• How well will it work on the target population?Effectiveness

• How much will it cost?
• Manufacturing & operational costsCosts

• When is the solution feasible to implement?Timeline

• What other safety measures does it overlap with?Overlaps

Innovative test 
and assessment 

procedures
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Bus Safety Roadmap

Innovative 
package of new 
requirements
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Will it work?

Up to 66%
Serious injuries reduction

Up to 75%
Fatalities reduction

Cost benefit model estimates presented at the 2018 TfL Bus Safety Summit; 2019-2031
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Baseline BSS

Pedestrians

Fatal Serious Slight

Define the gaps Dashboard

Define the ‘gap’

• Remaining casualties/collisions 
not yet addressed

Analyse scenarios

• Vehicle/VRU type

• Bus and casualty manoeuvre

• Impact points

Select safety measures

• Matched to scenarios

What next? 

BSS is effective, but casualties remain; gap analysis

GAP

Innovative gap 
analysis 

dashboard
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▪ Research, innovation and implementation 

cycle

▪ Wider global roll out based on analysis of 

the local casualty priorities

▪ Collaborative programme of innovation, 

scientific testing, and building the evidence 

base for safety measures on future buses

Conclusion
Define 
casualty 
‘gap’

Analyse 
scenarios

Select 
safety 
measures

Research & 
Innovation

Implement 
standards
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The Bus Safety Standard and 
future casualty gaps
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Dr. Alix Edwards
Head of Vehicle Standards Development

aedwards@trl.co.uk
+44 [0]1344 770 360

Kerri Cheek
Bus Safety Development Manager

KerriCheek@tfl.gov.uk
+44 [0]20 3054 0358 


