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Overview/Background

• Since 2000 there has been a long-term downward trend in fatalities on Scotland’s 

Roads

• In 2022, this trend was reversed with a 20% increase compared to the previous year

• RSF2023 vision to have the best road safety performance in the world

• Collaboration between Police Scotland and Transport Scotland to provide analysis of 

fatal collisions on Scotland’s roads



- Carl Sagan

“You have to know the past to 

understand the present”



Aims of the Report

• Establish the scale and nature of road fatalities in Scotland

• Identify the contributory factors

• Identify Countermeasures for prevention and severity reduction

• Explore target populations for specific countermeasures

• Make recommendations to mitigate risk



Methodology/Data Sources

• Experienced Roads Policing officers reviewed every fatal collision, quality assured by a 

senior Road Policing supervisor

• Recruitment of an experienced analyst, dedicated to the project

• Establish an enhanced dataset

– CRaSH

– Collision Investigation Reports

– Police Scotland internal reports

– STATS 19

– Criminal History System

• Aligned to the five Safe System Pillars



Benefits of the Fatalities Project

• Introduction of new data sources to provide a richer picture

• Dedicated resources to investigate and analyse the data

• Capitalises on professional expertise within the organisations

• Provides evidence to inform / direct strategy and resourcing

• Publically available, clear and transparent report 

• Creation of enhanced data for future analytical work



Key Findings

903 fatal collisions 963 fatalities

6% (n=50) of fatal collisions resulted in 

multiple fatalities

78% (n=704) of fatal collisions 

involved multiple road users

40,124 Road Traffic Collisions recorded in Scotland in 2015-2020

227 

pedestrians

161 
motorcyclists

44 pedal 

cyclists

1,516 vehicles 

involved

736 vehicle occupants (Drivers, riders 

and passengers of any vehicle)
432 Vulnerable Road Users

162 
passengers

574 
driver/riders



Fatal Collisions by Year

*2021 data onwards extracted 01/01/2024



Locations

Fatal Collisions



Locations

Motorcyclist and Pillion 

Passenger Fatalities



Locations

Pedestrian Fatalities



Locations

Pedal Cyclist Fatalities



Key Findings

• The main contributory factors which influenced fatal collisions were people being 

careless, reckless or in a hurry, failing to look properly and losing control of their 

vehicle. 

• Link between social deprivation and driving behaviour- those from more deprived areas 

more commonly linked to drink and drug driving, as well as risk taking behaviour such 

as speeding, aggressive driving, racing and using a vehicle in the course of crime

• A large number of drivers/riders at fault had previous convictions for driving related 

offences including dangerous driving, careless driving, drink driving and speeding



Key Findings

• A large number of young drivers (390 drivers aged between 16 and 35) were found to 

be at fault for the fatal collisions and were also more frequently killed as passengers 

when being driven by peers around the same age. They often displayed risky 

behaviour, travelling too fast, getting distracted, drink-driving and not wearing a 

seatbelt. 

• Contributory factors were commonly identified relating to health and eyesight issues 

and delayed reaction times for older drivers. 



Countermeasures

• Countermeasures were identified that if implemented at any stage of the collision (pre, 

post or during), were assessed to have an impact on the outcome: either stopping the 

collision from occurring at all or reducing the severity of injuries sustained. 



Countermeasures

• The majority of collisions involved contributory factors relating solely to ‘People’, such 

as 

– Failure to look

– Speeding

– Distraction in or outside of vehicle. 

• However, analysis of Countermeasures found that less than 1% of collisions would 

have been prevented or had injury severity reduced by solely ‘People’ 

countermeasures.

• The majority (79%) of collisions may have been influenced by a combination of all three 

CMs, ‘People’, ‘Vehicle’ and ‘Road’. 



Countermeasures – Collision Avoidance

• People Countermeasures 

– Enhanced training of road users relating to hazard perception/avoidance

– Improved visibility of vulnerable road users

– Alternative licensing process – graduated driving licence / medical checks

• Vehicle Countermeasures

– Enhanced vehicle technology

– Telematics insurance

• Road Countermeasures

– Reduce speed limits / speed cameras

– Additional street furniture (barriers, lighting, crossings)



Countermeasures – Severity Reduction

• People Countermeasures

– Use of seatbelt

– Use of protective equipment/clothing

• Vehicle Countermeasures

– Enhanced vehicle technology

– Enhanced vehicle secondary safety measures

• Road Countermeasures

– Reduce speed limit / add speed camera

– Add appropriate barrier / vehicle restraint system

– Remove hazard



Recommendations

Contributory Factors, Counter Measures and identified trends have informed the 99 

recommendations.

These have been aligned to the Safe System Pillars and then structured under:

• Education and Awareness

• Action

• Funding/Grants Projects

• Legislation

• Further Analysis

The recommendations vary between quickly achievable  and at minimal cost, those that 

require multi-agency partnership working to deliver, and strategic, long-term goals which 

require legislative change and a whole-system approach to deliver on. 



Recommendations

• Funding for Safety Schemes

– Cyclist safety helmets and child car seats (grant projects/financial incentive 

program)

• Review of Legislation and Penalties

– Endorsable offence of non-use of seatbelt

– Mandatory installation of Alco-lock for new drivers/drink drivers

– National Speed Awareness Course for those caught speeding

– Increased penalties for speeding offences

– Increased penalties or disqualification for repeat offenders of speeding/careless and 

dangerous driving – graduated endorsement scheme



Recommendations

• Establish a Young Driver Focus Group

– Engagement with young drivers to empower them to assist in developing effective 

preventative measures, and identify more effective methods to engage with this 

demographic. Establish a Young Driver Focus Group

• Graduated Licencing System

– Restrictions on driving time/number or passengers/zero tolerance on alcohol for 

new drivers

– Minimum period of learning for Motorcyclists, and requirement to demonstrate 

experience in different driving conditions

– Mandatory tyre and vehicle maintenance training for learner drivers 



Recommendations

• Fitness to Drive

     Multi-Agency review and consideration of:

– Current processes regarding licence revocation and subsequent enforcement 

– DVLA medical assessments

– Mandatory reporting requirements for medical professionals

– Mandatory eyesight tests for older drivers

– Cognitive assessment for licence renewal for older drivers

– Alternative fit-for-purpose public transport and cycling infrastructure



Next Steps

• Strategic Partnership Board will review recommendations and action through the 

Operational Partnership Group Meeting

• Used by Road Safety Governance Board to inform strategy and direct resources in 

Roads Policing

• Recruitment of dedicated Partnership Analyst to work with Police Scotland officers for 

the length of Scotland’s Road Safety Framework 2030

• Use of the enhanced dataset to inform bespoke analytical products relating to high risk 

roads, vulnerable road user groups, the Fatal 5, areas of social deprivation, ‘near 

misses’, and results analysis of campaigns.



Thanks for listening
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Road Safety Summit

George Henry
National Operations Manager for Road Safety Policy & Education



Why A Road Safety Summit

• Reported Road Casualties Scotland 2022 highlighted 173 fatalities 
on, an increase of 23% on 2021, a return to figures not seen since 
2016 . 

• Discussed at SPB, it was agreed it needed addressed as a matter of 
urgency

• We need to fully understand this rise and explore what more could 
be done.  

• Hold a Road Safety Summit to forensically look at the casualty data 
and what more could be done

• Summit was held on 28th February in Edinburgh City Chambers

6/6/2024 28



Presentations 

• Scotland’s Safe System – Dan Campsall, Agilysis
• Post Pandemic Casualty Data – Katrina Caldwell, Transport 

Scotland
• In Depth Fatality Research – Fiona McKinlay, Police Scotland
• Road Policing in Scotland – Hilary Sloan, Police Scotland
• Road Safety at Local Level – Ewan Wallace, SCOTS
• How we Manage Speed – Stuart Wilson, Transport Scotland
• Why Education Remains Key – Michael McDonnell, Road Safety 

Scotland
• Road Casualties – Public Health Perspective – Margaret 

Douglas, Public Health Scotland



What more can we do?
LEGISLATION

• Decrim Moving Traffic 
Offences

• Ask UKG for GSL & GSR
• HGV Speed Limits
• Incentive large vehicles 

for safety and 
operation

GOVERNANCE 
• Formation of Key Priority 

Groups  on the delivery 
responsibilities of each of the 
partner agencies involved.

• Enhance engagement with 
partners in the Criminal Justice 
System .

ENGINEERING
• More segregation to 

enable safer travel for 
vulnerable road users.

• Multi-year road safety 
funding, allowing local 
areas to better plan 
ahead.

EDUCATION
• Increased awareness of 

upcoming campaigns to 
allow local areas to help 
share the message.

ENFORCEMENT 
• Roll out nationally of Police 

Scotland initiatives such as Rider 
Refinement, Diversionary courses 
(speed awareness) and a 
Dashcam portal.

• The use of speed/safety camera 
technology should be expanded

DATA
• Further our access to data 

from ABI, NHS & PHS – 
damage only & personal 
travel data

• Research on impacts of 
spending cuts on LA Roads



No Such Thing As 
A Free Lunch



What More Can 
We Do?



Next Steps
The national transport agency for Scotland
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Implementing the



SAFE, SMART & SUSTAINABLE MOBILITY

▪ Safe System strategy, culture, training & 
capacity building

▪ Data management, analytics, visualisation, 
dashboarding and data science.

▪ Research, evaluation and innovative 
investigation 



Implementing the Safe System

▪ Part 01: Why Does It Matter?

▪ Part 02: Ambition for a Safe System

▪ Part 03: Fragile Bodies & Fallible Minds

▪ Part 04: Taking a Systems Approach

▪ Part 05: So, What Should We Do?

▪ Part 06: The Implementation Gap



Why does it 
matter?
PART ONE
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Road Deaths in Great Britain

1940: 8,609
20mph limit in all built-up 
areas (blackouts)

1967: 7,319
Drink drive legislation 
enacted

1983: 5,445
Seatbelt wearing law 
(front seats)1991: 4,568

Seatbelt wearing law
(rear seats)2002: 3,431

National speed 
camera programme

1973: 406
Compulsory helmets for 
motorcyclists

1996: 3,598
Theory test introduced

1967: 7,319
National speed limit 
(70mph) introduced

2007: 2,946
Handheld mobile 
phone becomes 
endorsable offence



Current System 
Performance



A wider problem?
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Casualty Forecast (Regression Model)
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Is it possible?

• Norway (Elvik & Nævestad, 2023)
• Fatalities declined by 77% between 2000 and 2021

• Traffic volume increased by 35%

• Lowest number of traffic fatalities per million inhabitants of any 
highly motorised country (2015-2022)

Adoption of 
Vision Zero

Setting 
quantified road 

safety target

Implementation 
of effective road 
safety measures

Number of killed 
or seriously 
injured road 

users



Ambition for a 
Safe System? 
PART TWO



World 

Report

09 11 15 18 20 2104

1st 
Ministerial

SDGs
3rd 

Ministerial

2nd 

Decade 

of Action

Voluntary 

Targets

1st  

Decade 

of Action





VISION





Scotland's Road Safety Framework to 2030

“It is unacceptable and unethical that 
anyone is killed or seriously injured on 
our roads”

“This framework identifies the part every 
one of us has to play in ensuring our long-
term aspiration for Vision Zero to become 
a reality.”

“The explicit, longer-term goal of the Safe 
System is for a road traffic system which 
becomes free from death and serious 
injury”



Can it work?

• Norway (Elvik & Nævestad, 2023)
• Fatalities declined by 77% between 2000 and 2021

• Traffic volume increased by 35%

• Lowest number of traffic fatalities per million inhabitants of any 
highly motorised country (2015-2022)

Adoption of 
Vision Zero

Setting 
quantified road 

safety target

Implementation 
of effective road 
safety measures

Number of killed 
or seriously 
injured road 

users



Fragile Bodies & 
Fallible Minds
PART THREE 



Biomechanical Tolerance

The great contribution by Stapp was to show 
that the primary forces acting in the majority 
of car collisions are entirely survivable if the 
packaging of the human frame is satisfactory.

He showed that accelerations of 30g for up to 
0.5 seconds were entirely tolerable with only 
reversible soft tissue injuries. 

Murray Mackay, Biomechanics of Injury, 1992



Unrestrained Driver

Knight’s Forensic Pathology, Chapter 9, Transport Injuries, Figure 9.1

Impact Forces:
▪ Head to Windscreen at 30mph – 

average deceleration of 60g (peak 
value of 90g)

▪ Head to windscreen frame ≈ 500g
 (Mackay, 1992)



Physics Question 

2 cars of the same mass are travelling along an urban road, Car A 
is at 20mph, Car B is at 30mph. What difference, if any, is there 
between the kinetic energy carried by each vehicle?  

1. The energy is the same

2. Car B carries 1.5x more energy

3. Car B carries 2x more energy

4. Car B carries >2x more energy

At 20mph a car of 1MT possesses 
39.97kJ of kinetic energy

At 30mph a car of 1MT possesses 
89.93kJ of kinetic energy

2.25x as much energy

Image courtesy of Dewalt



Rapid Increase in Injury Risk
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It's All About Energy!



Taking a Systems
Approach
PART FOUR



Haddon’s Phase-Factor Matrix

Phase Host (Human) Agent (Vehicle) Environment – 
Physical

Environment – 
Social

Pre-Event Driver age, gender, driving 
experience, substance use, 
sensory deficits, fatigue, risk 
taking behaviours, 
medications, comorbidities

Vehicle size, speed, brakes, 
tyre condition, dynamics, 
visibility (e.g. colour, running 
lights)

Road design, traffic flow, 
road conditions, traffic 
density, traffic controls (e.g. 
Lights, signals), visibility, 
time of day

Seat belt restrictions, impaired 
driving laws, licensing 
restrictions, road rage, speed 
restrictions, working hours, 
economic pressure

Event Age, comorbidities, restraint 
use, distraction

Vehicle speed, size, crash 
worthiness, type of restraints, 
additional safety systems, 
interior surface hazards, loads

Guardrails, median barriers, 
roadside hazards, 
deformable furniture

Enforcement of speed limits

Post-Event Age, comorbidities, specific 
injuries

Integrity of fuel system, 
extrication issues

Distance to EMS, proximity 
to trauma centre, 
extrication issues

EMS planning & delivery, 
bystander assistance, quality of 
trauma care, rehabilitation 
services, compensation 
practices, justice system, social 
support

William Haddon, 1970



Defining the Safe System

A safe system is a holistic approach to road safety, 
managed so the elements of the road transport system 
combine and interact to guide users to act safely and to 
prevent crashes – and when crashes occur, ensure that 
the impact forces do not exceed the limits that result in 
serious injury or death.

If one part of the system fails, the other components act 
to prevent serious harm occurring when a crash occurs 
by keeping the transfer of kinetic energy into the human 
below levels known to cause serious physical harm.

Zero Road Deaths and Serious Injuries

Leading a Paradigm Shift to a Safe System









Managing Energy



Layers of Protection



An Approach to Safe Road Use

"The Contribution of Latent Human Failures to the Breakdown of Complex Systems“ 
Reason, James (1990)



Crash Causation

Normal Road 
Use

Deviation 
from Safe 

Driving

Emerging 
Situation

Critical 
Situation

Crash
Unavoidable

8 c10 – 1 Sec <1 Sec

Crash

Support for 
Safe Driving

Intervention 
in Driving

Immediate 
Correction

Preparation 
for Crash

Advisory ISA
Lane Keep 

Assist

Electronic 
Stability 
Control

Autonomous 
Emergency 

Braking

Conditions:
Maintained Road

Speed Limit 
Sober & Alert

Wearing Seatbelt



Phases of Safety

Primary Safety

Reduce Crash 
Forces

Electronic Stability 
Control
Autonomous 
Emergency Braking
Anti-lock Braking
Systems

C
ra

sh

Manage Energy

Crumple zones
Passenger safety cell
Air bags deploy
Seatbelts, pretensioners & load 
limiters
Active head restraints deploy
Steering column collapses

Minimise Risk 
of Secondary 

Injury

Safety glass 
fractures rather 
than shatters
Fuel shuts-off

Capture 
Evidence for 

Learning

Event data 
recorders

Connect to 
Emergency 
Response

eCall
Rescue sheets 
for vehicle
Automatic door 
unlocking

Secondary Safety Tertiary Safety



Boundary Conditions



Rapid Increase in Injury Risk
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Given the limits 
of human frailty 
& fallibility – how 
should we 
change the 
system?

COFFE BREAK QUESTION 



So, What Should 
We Do?
PART FOUR





Speed Management 



Value of Managing Speed

1kph change in speed = 8% change in fatalities

1kph change in speed = 6% change in injury collisions
 Elvik, 2019

Exponential model provides large benefits associates with small change in speed

Greatest benefit in reducing higher-severity casualties

Difficult to assess ‘serious’ injuries due to differing classifications



Value of Managing Speed

www.roadsafetyfacility.org/publications/speed-impact-tool 

Single carriageways roads

Reduce mean speeds by 2mph (52 > 50)

Casualty savings based on Scotland data for 2022
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Value of Managing Speed

Casualties on 30mph roads in Scotland, 2022

Reduce speeds by 3mph (Wales results = 2.4mph)
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Safety Camera Analysis



Roads & Roadsides



Principle in Sustainable Safety

The three design principles are:  

1. Functionality of roads: road sections and intersections have only 
one function: a traffic flow function or an exchange function.   

2. (Bio)mechanics: limiting differences in speed, direction, mass and 
size and protection of the road user. 

3. Psychologics: aligning the traffic environment with road user 
competencies.

The two organization principles are:  

4. Responsibility: responsibilities are laid down unequivocally and are 
in line with the tasks of the parties involved.  

5. Learning and innovating: traffic professionals continuously 
examine the causes of crashes and develop effective and 
preventive system innovations based on this research. 

From https://swov.nl/sites/default/files/bestanden/downloads/FS%20Sustainable%20Safety.pdf



Paved shoulder

Raised rib edgeline

Roadside object

Roadside distance

Side slope

Area type

Speeds: posted, 85th percentile 

and mean

Vehicle flows including % HGV 

and % motorcycle

Cycle flows

Cycleway type

Curvature and curve quality

Grade

Sight distance

Speed management

Paved shoulder 

Raised rib edgeline

Roadside object 

Roadside distance

Side slope

Junction type and quality

Signalisation

Intersecting road flows

Junction Channelisation

Access road
Pedestrian flows

Pedestrian crossing type

Footway provision on each side

Crossing quality

Median type – barrier or lining 

system Lane width and number of lanes

Road condition and skid 

resistance 

Delineation

Roadworks

Street lighting

Edge of carriageway rumble 

strips (raised rib edgeline)

Vehicle parking

Service road



Vehicle Occupants

Run-off Loss of Control Driver Side

Run-off Loss of Control Passenger Side

Head-On Loss of Control 

Head-On Overtaking

Intersection 

Property Access



Road Countermeasures



Longitudinal Barriers

87

Rigid

Image courtesy of National Highways

Semi-Rigid Flexible

Image courtesy of SwedWireImage 158140591 | Road Barrier © Anmbph



What About Motorcycles?

BikerShield  underrun rail system by Safe Direction



Clearzone Concept



Passively Safe Infrastructure

Example of passively safe sign being hit by passenger car – courtesy of CEDR guide on forgiving roadsides



Tactile Warnings 91

Crash reduction 
can range from 
13-13.2% for all 
accidents and 18-
19.6% for injury 
accidents
(Patel, 2007)



2024 Google
Video courtesy of Google Maps, 2024



Image courtesy of Google Maps, 2024



Managing Urban Roads





By Jack Fifield - 
https://www.flickr.com/photos/jackfifield/50579500182/, CC BY 2.0

Image courtesy of Living Streets



Safe Vehicle





Policy Responses

▪ Consumer information (EuroNCAP)

▪ Improved vehicle safety regulations (GSR, PSR)

▪ Vehicle purchasing / staff use of vehicles

▪ Contracts (PSV, Refuse, School Transport, Freight)
▪ ISA
▪ Direct Vision

▪ Advice on procurement practice (technologies, 
standards, reporting)

▪ Standards schemes (ISO39001, Earned Recognition,  
FIA Road Safety Index, FORS)

▪ Promotion schemes (DFBB)



HGV Safety Standard Permit Scheme

▪ Permits required

▪ Star Rating System

▪ FPNs issued
£550 (50% if paid within 14 days)



Safe Road Users



The role of the road user

Global Road Safety 
Facility, Guide for road 
safety interventions: 
Evidence of what 
works and what does 
not work, (2021)



Post Crash Response





Learning & Justice

▪ Forensic Collision Investigations

▪ Fatal Incident Studies

▪ STATS19 Data

▪ Trauma & Health Data

▪ Coroners Reports

▪ Academic Research

▪ Family Liaison Service

▪ Bereavement Support

▪ Rehabilitation Services

▪ Criminal Proceedings

Learning Justice



50% reduction in people killed 
50% reduction in people seriously injured 
60% reduction in children (aged <16) killed 
60% reduction in children (aged <16) seriously injured

40% reduction in pedestrians killed or seriously injured
20% reduction in cyclists killed or seriously injured
30% reduction in motorcyclists killed or seriously injured
20% reduction in road users aged 70 and over killed or seriously injured
70% reduction in road users aged between 17 to 25 killed or seriously injured
Percentage of motorists driving/riding within the posted speed limit
The casualty rate for the most deprived 10% SIMD areas is reduced to equal 
to the least deprived 10% SIMD areas.

Casualty rate per 100 million vehicle kilometres for cyclists killed and seriously injured
Casualty rate per thousand population for pedestrians killed and seriously injured
Number of people killed and seriously injured in collisions where at least one driver/rider 
was driving for work, not commuting

Interim Targets to 2030 

Intermediate Outcome Targets

Intermediate Measures





The 
Implementation 
Gap
PART SIX



Does Safe System have the 
requisite level of leadership, 
stakeholder ownership and 
resourcing to succeed?

Do agencies have the skills and 
expertise required for effective 
delivery and is this codified in 
guidance and training?

Is there a Safe System culture, 
underpinned by agreed 
ambition, shared values and 
common language?

Can delivery organisations 
operate at sufficient scale to be 
effective? Does the system allow 
for proactivity in approach? 



Commitment
Does Safe System have the requisite level of 
leadership, stakeholder ownership and resourcing to 
succeed?

▪ Leadership – national, local, policing, health, private sector

▪ Coordination – competition or collaboration, shared 
approaches 

▪ Policy Priority – economy, justice, land-use planning, 
environment, net-zero

▪ Investment – appraisal, sufficient resources, route to 
procurement

▪ Innovation – public sector, private sector & academia 
working collaboratively, a clear research agenda.

Capacity
Can delivery organisations operate at sufficient scale 
to be effective? Does the system allow for proactivity 
in approach? 

▪ Local Authorities – engineering teams, procurement, 
delivery

▪ Police – road policing expertise, enforcement capacity, 
collision investigation, quality STATS19 returns

▪ Emergency Response, Trauma & Rehabilitation – 
equipment, facilities, crews

▪ Public Health/RSS – campaigns, channels, hard to reach 
groups

▪ Civil Society – advocacy opportunity, policy & practice

Capability
Do agencies have the skills and expertise required for 
effective delivery and is this codified in guidance and 
training?

▪ Research, data and analytics – ability to drive insights

▪ Local Authorities – guidance, intelligent client, skills 
(planning, delivery, evaluation)

▪ Supply Chain – skills, coordination, guidance, incentives

▪ Emergency response – updated guidance on extrication, 
BLS/ALS

Culture
Is there a Safe System culture, underpinned by agreed 
ambition, shared values and common language?

▪ Shared responsibility – Appropriate roles across 
stakeholders, accountability for delivery

▪ Language – Common terminology, consistent 
understanding

▪ Behaviour / Customs – Practices that reinforce ambition

▪ Symbols – Clear communication – internal & external
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https://journalofroadsafety.org/articl
e/92784-creating-a-cultural-maturity-
model-to-assess-safe-system-
readiness-within-road-safety-
organisations
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