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Executive Summary

206 billion tonne-kilometres of domestic freight were moved in the UK in 2024. 168
billion tonne-kilometres were moved by road, 21 by water and 17 by rail. The relative
proportions of these modes has remained stable since data comparisons began in
2000. A freight train can remove up to between 75 (intermodal) and 129 (construction)

HGV movements and emits 76% less COZ2 per tonne than road freight.

In December 2023, the Secretary of State for Transport set the “highly ambitious target”
to achieve a 75% increase in net freight tonne kilometres by 2050. Rail freight plays a
role in delivering economic and social benefits worth an estimated £2.5 billion to the
UK each year, reducing road congestion and helping industry and the Government

alike to meet their Net Zero targets.

The safety benefit of rail travel versus road are widely known — in terms of passenger
transport, a train journey is 22 times safer than travelling the same distance by car’.
Understandably with a ‘closed system’, safety regulations and controls can be applied

on the rail network in a way which is simply not possible on the public highway.

This report has been undertaken to attempt to quantify the safety benefits of
transporting freight by rail rather than by road, in the hope that it can be used:
e By private companies to make better informed decisions about how to best
manage their risk to As Low As Reasonably Practicable (ALARP), and;
¢ By public authorities in determining how to make policy and planning decisions,
such as deciding on investment in rail infrastructure vs road, or planning
conditions on major construction projects to minimize the risk posed to

workforces and the public alike.

In comparing road and rail data there are a variety of hurdles, some easier to overcome
than others. Data published in kilometres vs miles is easy to adjust for example,

whereas different classifications of injury across the two modes are more complicated.

' https://www.rssb.co.uk/about-rssb/insights-and-news/news/Rail-still-safer-and-greener-than-
road#:~:text=According%20t0%20the%20independent%20rail%20safety%20body.*%2016%20public
%20fatalities%20at%200other%20locations
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Looking at the use of Fatalities and Weighted Injuries across the two domains, not only
do the injury classifications not map across (six categories of non-fatal injury in rail
compared to two categories in road), but the relative weighting given to those is
different between the National Highways model (approved by ORR as suitable in the

road domain) and the Rail Safety and Standards Board model.

e National Highways / ORR Roads FWI methodology:
o Killed Casualty = 1.0
o Serious Casualty = 0.1
o Slight Casualty = 0.01

¢ Rail Safety and Standards Board FWI methodology:
o Killed Casualty = 1.0
o Workforce Specified Injuries = 0.125
o Severe Hospital = 0.025
o Severe 7 (workforce) = 0.01
o Non-Severe = 0.001
o Shock/ Trauma 7 (workforce) = 0.01
o Shock / Trauma 0.001

In order to produce a methodology which made it possible to compare the road data
and the rail data taking into account the classifications used in each domain, a “Rail

Adapted” Fatalities and Weighted Injuries methodology was developed.

e ‘Rail Adapted’ FWI methodology developed for this report to be used
across both Road and Rail Data to compare
o Killed Casualty = 1.0
o Serious / Severe Casualty = 0.025
o Slight / Non-Severe Casualty = 0.001

This approach allowed the project team to compare the two sets of safety data in a

more meaningful way.



Using the Rail Adapted Fatalities and Weighted Injuries Model developed for this
project to examine the available road and rail data, the project produced the following
results:

e Including trespass all rail movements had a Rail Adapted FWI of 25.25

e All rail movements had a Rail Adapted FWI of 20.27 (excluding trespass)

e Excluding fatalities believed to not be freight related, the Rail Adapted FWI was
19.08. (The actual number would be lower as only a proportion of non-fatal
injuries would be freight related)

e When we take that figure and apply it to a proportion of the injuries (20% for
severe and 10% for non-severe) to adjust for the much smaller percentage of
kilometres travelled by freight trains vs passenger trains, we get a Rail Adapted
FWI figure of 5.5

e Road freight produced a Rail Adapted FWI of 430.936

Taking the Rail Adapted FWI figure for freight of 5.5, and with the acknowledgement
that all of the assumptions made around attributing deaths and injuries to rail freight
are very conservative, this means that road freight has a Rail Adapted FWI of at least

78 times greater than rail, and probably even greater.?

In plain English, road freight is at least 78 times more dangerous than rail freight. This
result is broadly consistent with RSSB data?® which suggests that the passenger fatality
risk of car travel is 22 times that of rail travel* - we know that in spite of having
professional drivers, HGV’s pose a greater risk to others than passenger vehicles by

virtue of their greater mass.®

It is therefore the case that rail freight may be significantly very much safer even than
the 78 times figure — 120 times greater if the injuries were evenly distributed by

percentage of distance travelled by freight/passenger trains, and greater still if a larger

2 The true figure is potentially significantly larger that, but it is impossible to know accurately using the
available data sets.

3 https://www.rssb.co.uk/about-rssb/insights-and-news/news/Rail-still-safer-and-greener-than-
road#:~:text=According%20t0%20the%20independent%20rail%20safety%20body.*%2016%20public
%20fatalities%20at%20other%20locations

4 Taking just those fatalities which are definitely not passenger, and all rail injuries (rather than just
those related to freight movements) produces a risk 17 times greater than travelling by road.

5 https://www.pacts.org.uk/wp-content/uploads/PACTS-What-kills-most-on-the-roads-Report-15.0.pdf
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number of the fatalities were not freight related (as is highly likely), although these are

very big indicative assumptions.

Improved data segmentation would allow for more accurate figures to be produced by
more detailed analysis, and it is recommended that a further project look at what
segmentation can be effectively made using the current data collection methodology
used by the industry, and amendments to that methodology if required to provide for

future analysis.

Rail freight already accounts for the equivalent of 8.35 Hundred Million Miles of lorry
mileage. However, there are 309 Hundred Million Miles of lorry mileage still on the
strategic road network, accounting for 225 people killed or seriously injured on that
network every year. Moving as much of that road freight as possible onto rail not only

clearly offers very significant safety benefits, but also significant benefits in carbon and

congestion reduction too.




Introduction

206 billion tonne-kilometres of domestic freight were moved in the UK in 2024. 168
billion tonne-kilometres were moved by road, 21 by water and 17 by rail. The relative
proportions of these modes has remained stable since data comparisons began in
2000.° A freight train can remove up to between 52 (intermodal) and 129 (construction)
HGV movements and emits 76% less CO2 per tonne than road freight.
“The reduction in the number of passenger services on the network has allowed
Freightliner to work with Tarmac... and Network Rail to improve efficiency by
introducing new jumbo aggregates trains. At around 4,000tonnes these trains
are 60% longer and heavier than the typical aggregates trains departing from
the Peak District quarries. Transporting this construction material into our towns
and cities by road instead would require over 110 HGV journeys for every train,

increasing carbon emissions by nearly 90 tonnes.”

Road 82%

Water 10%

Rail 8%

0% 20% 40% 60% 80% 100%
Percentage of total domestic freight moved

Figure 1 Graph showing distribution of freight movements by mode

The rail industry already measures how many millions of lorry journeys are avoided by
the volume of freight which travels by road, and the equivalent number of billions of

kilometres this avoids being driven.

6 https://www.gov.uk/government/statistics/transport-statistics-great-britain-2025/transport-statistics-
great-britain-2024-freight

7 https://railpartners.co.uk/images/documents/Rail%20Partners %20-%20F reight%20Expectations %20-
%20How%20rail%20freight%20can%20support%20Britains %20economy%20and%20environment.pdf
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Table 1 Road freight movements avoided by use of Rail Freight

Avoided lorry Rail freight lorry

journeys  kilometres equivalent

Time period (millions) (billions)

Apr 2020 to Mar 2021 5.56 1.37

Apr 2021 to Mar 2022 [b] [note 1] [r] 6.57 1.42

Apr 2022 to Mar 2023 [r] 5.58 1.30
Apr 2023 to Mar 2024 5.35 1.3138

The safety benefit of rail travel versus road are widely known — in terms of passenger
transport, a train journey is over 20 times safer than travelling the same distance by
car.? Understandably with a ‘closed system’, safety regulations and controls can be

applied on the rail network in a way which is simply not possible on the public highway.

This report has been undertaken to attempt to quantify the safety benefits of
transporting freight by rail rather than by road, in the hope that it can be used:
e By private companies to make better informed decisions about how to best
manage their risk to As Low As Reasonably Practicable (ALARP), and;
¢ By public authorities in determining how to make policy and planning decisions,
such as deciding on investment in rail infrastructure vs road, or planning
conditions on major construction projects to minimize the risk posed to

workforces and the public alike.

The “reasonably practicable” term has been enshrined in UK case law since the case
of Edwards v. National Coal Board in 1949. The definition set out by the Court of
Appeal in its judgment was:
“Reasonably practicable’ is a narrower term than ‘physically possible’ ... a
computation must be made by the owner in which the quantum of risk is placed
on one scale and the sacrifice involved in the measures necessary for averting
the risk (whether in money, time, or trouble) is placed in the other, and that, if it
be shown that there is a gross disproportion between them — the risk being

insignificant in relation to the sacrifice.”

8 ORR Table 1340: Rail freight impact on road haulage, Great Britain, annual data, April 2004 to
March 2024

9 https://www.rssb.co.uk/about-rssb/insights-and-news/news/Rail-still-safer-and-greener-than-road



Usually taken to be synonymous with ALARP, the term “so far as is reasonably
practicable” (SFAIP) appears in The Health and Safety at Work etc. Act 1974
19(HSWA) which states:

+ Section 2 - It shall be the duty of every employer to ensure, so far as is
reasonably practicable, the health, safety and welfare at work of all his
employees.

« Section 3 - It shall be the duty of every employer to conduct his undertaking in
such a way as to ensure, so far as is reasonably practicable, that persons not
in his employment who may be affected thereby are not thereby exposed to
risks to their health or safety

HSE guidance "'states:

“In essence, making sure a risk has been reduced ALARP is about weighing the risk
against the sacrifice needed to further reduce it. The decision is weighted in favour of
health and safety because the presumption is that the duty-holder should implement
the risk reduction measure. To avoid having to make this sacrifice, the duty-holder
must be able to show that it would be grossly disproportionate to the benefits of risk
reduction that would be achieved. Thus, the process is not one of balancing the costs
and benefits of measures but, rather, of adopting measures except where they are
ruled out because they involve grossly disproportionate sacrifices. Extreme examples
might be:

e To spend £1m to prevent five staff suffering bruised knees is obviously grossly
disproportionate; but

e To spend £1m to prevent a major explosion capable of killing 150 people is
obviously proportionate.”

The original intention of the project was to include two company specific case studies,
illustrating the risk comparison using the companies’ own data. However, of the three
companies which engaged with the project, the first one was unable to supply any data,
and the other two were only able to provide data for workforce casualties. As collisions
involving HGVs typically involve more severe injuries to third parties (of the 150
fatalities involving HGVs over the three-year period looked at by the study, only 21
were HGV occupants) it was felt that such a hole in the data would not create any

meaningful results.

This report aims to provide general comparative insight into the relative risk of
transporting freight by road as opposed to rail, to enable better decision making on

freight risk, for compliance with legal obligations and for the public benefit.

10 https://www.legislation.gov.uk/ukpga/1974/37/contents
" https://www.hse.gov.uk/managing/theory/alarpglance.htm



Methodology
Complications of Methodology

The rail and road networks used for freight differ notably from each other, with different
safety management systems and countermeasures in place to support transit. Freight
travel by rail and road do not directly map onto one another for many reasons. The rail
network is a highly regulated and centralised ‘closed system’ of use and operation,
whereas the major road network is a more open system, where the use and operation
are comparably influenced by more external variables. Added to this, the rail industry
and road transport categorise incidents involving injury differently, making
comparisons complex. Deaths on each network are a more straightforward matter, with
suicides being excluded in both sets of data — however, rail data tends to be reported
on the basis of April to the following March (i.e. financial years) whereas road data is
reported on in calendar years. Road data is made additionally complex by both
changes over time and the fact that different types of reporting systems with different
levels of granularity of data are being used by different police force areas. Total
reported fatalities on the rail network include a number of categories which would not

be considered in road statistics, such as the death of a rail worker following an assault.

The amount of freight moved can also be expressed in different ways, with weights or
volumes against distances travelled. With road transport, a loaded 40-foot container or
equivalent (of any weight) being the volume of one movement. With rail freight, the
amount of freight moved may be expressed by weight, or by TEU (twenty-foot

equivalent, i.e. half the size of a 40-foot container).

For comparison of risk, a methodology was developed to use a ‘best fit’ approach and
available data for assessment of freight road risk for HGVs on major roads. It
incorporates reasonable parameters and assumptions given the many differences of
operation and the bespoke nature of the data query. For the purpose of this analysis,
two road network queries are used as proxies for freight traffic, to enable rate-based

outputs to be broadly comparable to rail.

The analysis was intended to enhance understanding the safety of freight transit by
road, undertaken specifically by heavy goods vehicles (>7.5T). The output elicits

insights into casualties and rates for collisions involving HGVs (>7.5T) on roads most

9



commonly used for national/regional travel and therefore as similar as possible to the
connections provided by the rail network. Rail network movement of freight will still
include journeys at either end of the movement which have to take place by road (e.g.
to a distribution centre) and so it is only the long distance, main road movements by

road which are replaced by moving freight by rail rather than by road.

The analysis uses two different road network queries:
1. England’s Strategic Road Network (SRN) — motorways and strategic A roads
managed by National Highways, in England only.
2. All motorways and A-roads in Great Britain — all motorways and A-roads
(including local authority operated A roads) in the whole of Great Britain
(England, Wales and Scotland).

These two road networks analysed have different strengths and weaknesses as a
proxy for road freight, which are discussed in the assumptions and considerations,
below. The analysis is intended to support general comparative insight into the relative

risk of transporting freight by road, as opposed to rail.

The data parameters were as follows:
e 3-year aggregated analysis period 2022-2024, inclusive;
e Collisions involving heavy goods vehicles (>7.5T) excluding goods vehicles with
an unknown weight;

e Casualty data segmented by:
o injured goods vehicle occupant
o injured other vehicle occupant (inc. Motorcycle) and
o injured vulnerable road user (pedestrian, cyclist, ridden horse etc.)

e Application of a ‘rail adapted’ weighting developed for the project

Both National Highways and the Rail Safety Standards Board (RSSB) use Fatalities
and Weighted Injury (FWI) scoring. However, the two organisations assign different
values to different severities of injury, and also use different classifications of severity
of injury, which do not completely align between the two modes. To overcome this
issue, the report contains a ‘rail adapted weighting’ (mapping RSSB weightings as best
as possible across onto road sector categorisations of severity of injury). These are
presented alongside the National Highways FWI scoring for the same data, for

10



transparency. This methodology allows for more direct comparison to either rail

industry or other National Highways analysis, as appropriate. These parameters

underpin the analysis for both road network queries.

Assumptions and Considerations

The analysis incorporates available exposure data and key assumptions which

underpin the methodology. Based on a ‘best fit approach to enable broad

comparability with rail figures:

The analysis uses exposure data for HGV travel, (either for England’s SRN or
for the whole of Great Britain, depending on the query). The exposure data
(traffic/mileage) for National Highways roads (Query 1) is based on more
accurate recorded vehicle travel, whereas for the whole of Great Britain (Query
2) this is based on approximate traffic estimates. HGV mileage is only available
for all HGVs.

For both Road Network Queries, it has been possible to split the analysis by
road class (motorway / A-road) and include broadly comparable traffic rates. It
has not been possible to split the rates by single or dual carriageway A-Road
for both instances due a lack of exposure data.

Assessment of rates provided by this analysis provide a proxy for freight travel
by road. As stated above, the differences between road and rail render direct
comparison of the two systems difficult. However, based on rates, comparison
provides an indicative measure of relative safety for road and rail.

It should be noted that A-roads represent a more ‘open’ road class than
motorways, with the presence of vulnerable road users and a lower level of
protective road infrastructure. The level of protective infrastructure differs
greatly even within ‘A-roads’ themselves. Motorways may be considered most
comparable to sections of the rail network (with the absence of pedestrians,
equestrians and cyclists), although they still operate in a far more open and
uncontrolled way than any section of the rail network due to the fact that vehicles
are operated on it by the general public as well as professional drivers.
Casualty numbers and rates have been used, as opposed to collisions, for all
but the headline rate. Not all police forces had adopted injury-based reporting
by start of the analysis period (2022), meaning assessment using ‘enhanced
casualty severity’ (a more granular assessment of severity within injury-based

reporting) was not possible. Unadjusted severity data has been used for the

11



analysis as DfT published data does not allow adjusted casualties to be filtered

by road class'2.

Fatalities and Weighted Injury Scoring Methodology

The analysis of the road data provides both unweighted and weighted casualty rates.
The base rates (unweighted) indicate how often casualties occur relative to vehicle
miles travelled (hundred million vehicle miles). The weighted casualty rates provide the
rate of involvement by the same exposure measure but with the underlying severity of

the casualties involved.

As referenced above, for the purpose of this analysis, Fatalities and Weighted Injury
(FWI) scoring is applied using two different FWI weightings to enable comparability.
The first weighting scores are recognised by National Highways and the Office for Rail
and Road (ORR) as being suitable for highways contexts. The second weighting
scores are adapted from the Rail Safety and Standards Board (RSSB) weightings used
for the rail network. The RSSB scores do not correspond directly to STATS19"3
reported casualty severities — with notable additional weighting in the RSSB
methodology given to ‘Workforce Specified Injuries’* (reflecting that all rail network

movements are carried out only by professional drivers and not members of the public).

Comparative data sets of workforce injuries are not available for injuries caused to the
workforce in road traffic collisions, as almost all injuries involving a moving vehicle on
a public road are exempt from RIDDOR reporting'. This is a factor which makes

comparison between road transport and other occupational risk extremely difficult.

The presence and much higher proportion of non-work-related network users on the
road network necessitates some adaptation of RSSB’s scoring, but this has been

undertaken recognising the importance of being able to try and compare FWI between

2 This could be undertaken in an update to the analysis but would be a significant piece of work to
calculate the relevant adjustment factors, without necessarily gain significantly more understanding of
the issue.

8 STATS19 is the dataset of personal injury collisions reported to police.

4 The specified injuries to workers reportable under Regulation 4 of RIDDOR (the Reporting of
Injuries, Diseases and Dangerous Occurrences Regulations). https://www.hse.gov.uk/riddor/specified-
injuries.htm

15 https://www.hse.gov.uk/riddor/exemptions.htm

12
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rail and road contexts. An adapted methodology has been developed to be able to use

a single comparator between road and rail data:

e National Highways / ORR Roads FWI methodology:
o Killed Casualty = 1.0
o Serious Casualty = 0.1
o Slight Casualty = 0.01

¢ Rail Safety and Standards Board FWI methodology:
o Killed Casualty = 1.0
o Workforce Specified Injuries = 0.125
o Severe Hospital = 0.025
o Severe 7 (workforce) = 0.01
o Non-Severe = 0.001
o Shock / Trauma 7 (workforce) = 0.01
o Shock / Trauma 0.001

e ‘Rail Adapted’ FWI methodology developed for this report to be used
across both Road and Rail Data to compare
o Killed Casualty = 1.0
o Serious / Severe Casualty = 0.025
o Slight/ Non-Severe Casualty = 0.001

This approach overcomes the obstacle of the very different way of categorising the

same injuries across the two domains, with six categories of non-fatal injury in the rail

domain equating to only two categories of non-fatal injury in the road domain.

13



Metrics

Road Data Analysis

Two queries were run across the available data for road casualties. The first was
conducted against England’s Strategic Road Network (operated by National Highways)

for which reliable data is available for freight mileage driven, as well as for casualties.

The second query was conducted against all motorways and A-class roads in Great
Britain (England, Wales, and Scotland). This gives a wider pool of road types from
which rail freight will remove traffic. However, for these roads the data for freight

mileage driven is only available as estimates.

No queries were run against roads of lower classes than A, as these roads are in the
main not going to have significant volumes of freight removed from them by a switch
to rail as they are mostly the first and last segments of freight journeys, which will not

be eliminated by switching to rail.

Road Network Query 1: England’s Strategic Road Network (National
Highways)
This query includes analysis of involved casualties and rates for HGV involved

collisions (>7.5T) pertaining to England’s SRN (all trunk roads; Motorway (M) / A
dual / A single) managed by National Highways.
RQ1 Metrics:
e HGV Collisions for the SRN (context), and as % of all collisions
e Rate of casualties in HGV Collisions (>7.5T) by HGV vehicle miles for the SRN,
all casualties and the three categories below
e HGV casualties in HGV Collisions by road class (M/A) but not by road type due
to lack of available denominator for single versus dual carriageway HGV traffic
e HGV Related Casualties and Rates
o Injured HGV >7.5T occupants
o Injured ‘Vulnerable Road User’ (Pedestrians, Pedal Cycle Users, Horse
Riders, Mobility Scooter Users)
o Injured ‘Other Vehicle Occupant’ (all other vehicles including
Motorcyclists. But not HGV >7.5T Occupants)

14



e Application of National Highways’ FWI Weighting and a ‘Rail Adapted
Weighting’
o National Highways multipliers (Killed Casualty: 1.0, Serious Casualty:
0.1, Slight Casualty: 0.01) reflect weightings used for smart motorway
analysis.
o ‘Rail Adapted’ multipliers (Killed Casualty: 1.0, Serious Casualty: 0.025,
Slight Casualty: 0.001) reflecting a closer approximation to the RSSB

weightings.

Numerator: All casualties in collisions involving HGVs >7.5T on England’s SRN and
broken down into the three above categories above
Denominator: SRN traffic estimates for all HGVs 2022-2024 Inclusive'®.

Road Network Query 2: All Motorway and A-Roads (Great Britain)
This section includes analysis of HGV (>7.5T) collisions, casualties and rates

pertaining to all motorways and A-roads (including England, Wales and
Scotland) irrespective of the responsible highway authority, but not by road type
(i.e. Single carriageway A road vs Dual carriageway A road).
Metrics:
e HGV Collisions for all M and A roads in Great Britain (context) and as % of all
e Rate of casualties in HGV Collisions (>7.5T) by HGV vehicle miles for Great
Britain, all casualties and the three categories below
e HGV casualties in HGV Collisions by road class (M/A) and rurality for A-roads,
but not by road type due to lack of available denominator for single versus dual
carriageway HGV traffic
e HGV Related Casualties and Rates
1. Injured HGV >7.5T occupants
2. Injured ‘Vulnerable Road User’ (Pedestrians, Pedal Cycle Users, Horse
Riders, Mobility Scooter Users)
3. Injured ‘Other Vehicle Occupant’ (all other vehicles Including Motorcyclists.
except HGV >7.5T Occupants)

6 Source: DfT Official Data
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e Application of National Highways’ FWI Weighting and a ‘Rail Adapted
Weighting’
o National Highways multipliers (Killed Casualty: 1.0, Serious Casualty: 0.1, Slight

Casualty: 0.01) reflect weightings used for smart motorway analysis.

e ‘Rail Adapted’ multipliers (Killed Casualty: 1.0, Serious Casualty: 0.025, Slight
Casualty: 0.001) reflecting a closer approximation to the RSSB weightings.

Numerator: All casualties in collisions involving HGVs >7.5T on motorways and A-
roads in Great Britian and broken down into the three above categories above
Denominator: Department for Transport (DfT) traffic estimates for all HGVs 2022-
2024 Inclusive, split by Motorway, Rural A-Road, Urban A-Road."’

Full tables of the Data from these queries are included in Appendix A.

The headline results of the analysis of relevance to this report are the Fatalities and

Weighted Injuries:

Table 2 - National Highways' Fatalities and Weighted Injuries Rates (FWI) for Motorways and A-Roads in Great Britain (2022-
2024) Unadjusted Severity

Motorway A-Road (Rural) A-Road (Urban) All
HGV occupants 23.207 27.124 2.517 52.815
VRUs 22.800 50.803 64.234 137.804
Other Vehicles 65.457 246.298 30.706 342.187
All 111.464 324.225 97.456 532.806

Table 3 -'Rail Adapted' Weighted Casualty Rates for Motorways and A-Roads in Great Britain (2022-2024) Unadjusted Severity

Motorway A-Road (Rural) A-Road (Urban) All
HGV occupants 19.301 18.027 0.627 37.951
VRUs 21.450 46.450 55.803 123.700
Other Vehicles 46.356 203.310 19.646 269.284
All 87.106 267.787 76.076 430.936

7 Source: TRA2506
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Road Data Summary

RQ1 - Strategic Road Network, England Only

In absolute numbers, a similar number of HGV occupants (>7.5T) and VRUs
respectively were injured as casualties comparing motorways and A-roads.
‘Other’ vehicle occupants (various) were more likely to be injured on motorways
The base (unweighted) casualty rate was higher for all three categories of road
user on A-roads relative to exposure (hundred million vehicle miles)

Whilst weighted rates were higher on motorways for HGV occupants (>7.5T),
the weighted rates for VRUs were approximately the same for both road
classes, and ‘Other’ vehicle occupants were higher on A roads compared to

motorways.

RQ2 - Motorways and all A Roads, England, Wales and Scotland

In absolute numbers, HGV (>7.5T) and ‘other’ vehicle occupants were more
likely injured on rural A-roads, whereas VRUs were more likely to be injured on
urban A-roads

The base (unweighted) casualty rate was also higher for HGVs on rural A-roads,
with the VRU base rate much higher for urban A-roads than it was for the other
two RQ2 measures

The weighted rates were much higher for VRUs on A-roads than on motorways.
For ‘Other’ vehicles the weighted rates were considerably higher on rural A
roads but considerably lower on urban A roads compared to motorways

respectively.
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Rail Data Analysis

Fatal crashes on the rail network are rare. Injuries are more common than fatalities,
but reporting is relatively comprehensive, meaning that some injuries which would not
be recorded in the road domain are recorded within rail (such as an injury to a road
worker not caused by a road traffic collision would not appear in road casualty data,

but would appear in rail safety data)

The figures referred to below' relate to mainline rail only (i.e. excluding London
Underground, and other non-mainline networks such as trams, metros, other light rail,
minor and heritage railways). Rail fatality data includes cases which makes direct
comparison of headline numbers difficult — for example the rail figures include rail
industry personnel killed in work related road crashes, persons who have died on trains
which have not been involved in a collision, and a staff member who died following an
assault. As previously stated, rail reporting years go from April to March of the following
year, meaning that financial year reporting for rail data is being compared to calendar

year reporting for road data.

The available data was unfortunately not segregated into casualties divided by freight
and passenger trains, and so the figures below'® cover all trains, freight and
passenger. However, it is possible to remove some fatalities from the comparison, as

they are obviously not freight related.

2022/2023
There were a total of twelve fatalities in workforce and non-workforce (passenger or
public) on the mainline (excluding trespass and level crossing fatalities). This included:
e Two workforce fatalities: both in road traffic collisions; (removed from
comparison)
e Five non-workforce (passenger or public) fatalities: three occurred in stations

(removed from comparison) and two at the platform-train interface.

8 Al figures from ORR annual statistical releases unless otherwise stated

https://dataportal.orr.gov.uk/statistics/health-and-safety/rail-safety/

'% Data from ORR Table 5260: Train accident fatalities and number of incidents split by severity, Great
Britain, annual data, April 2002 to March 2025, excluding London Underground
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There were also 1,327 Severe injuries and 8,429 Non-Severe injuries, and a further 5

fatalities at level crossings.

Taking these figures and excluding those which are not (or are highly unlikely to be)

freight related, but including those which may be freight or passenger train related:

Table 4 -Mainline death and injury figures (deaths adjusted to remove those most likely to be passenger related) 2022/2023

Death 7 (2 platform-train interface and 5 level crossing)
Severe 1,327
Non-Severe 8,429

2023/2024

There were no workforce fatalities in this period. There were a total of seven non-
workforce (passenger or public) on the mainline (excluding trespass fatalities). They
included:

e two fatalities which occurred at the platform-train interface, one in the station,
(removed from comparison) and three fatalities which are still under
investigation at the time of data release.

There were also 1,727 Severe injuries and 8,982 Non-Severe injuries and an additional

one level crossing fatality,

Table 5 --Mainline death and injury figures (deaths adjusted to remove those most likely to be passenger related) 2023/2024

Death 6 (2 platform-train interface, 3 undetermined and 1 level crossing)
Severe 1,727
Non-Severe 8,982

2024/2025
There were a total of 12 fatalities in workforce and non-workforce (passenger or public)
on the mainline (excluding trespass fatalities). This included:
e one workforce fatality, following an assault at a station (removed from
comparison);
e eight non-workforce (passenger or public) RIDDOR reportable fatalities

including three fatalities which occurred at the platform-train interface, three at
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level crossings/running lines and two on-board trains (removed from
comparison);

e three non-workforce (passenger or public) non-RIDDOR reportable fatalities
which included one in the station (removed from comparison) and two fatalities
at level crossings/running lines.

There were also 1,377 Severe injuries and 10,095 Non-Severe injuries.

Table 6 --Mainline death and injury figures (deaths adjusted to remove those most likely to be passenger related) 2024/2025

Death 8 (3 platform-train interface, 5 level crossing/running lines)
Severe 1,377
Non-Severe 10,095

In comparison to the roads data, the number of fatalities on the rail network is incredibly
small — the equivalent figures for road fatalities in these years average over 1,600
deaths per calendar year. Over the same time periods as the casualties, the number

of freight trains run were as follows:?°

Table 7 -Total numbers of freight trains run 2022/2023 to 2022/2025

Time period Freight trains run
Apr 2022 to Mar 2023 197,870

Apr 2023 to Mar 2024 194,896

Apr 2024 to Mar 2025 200,929 i

Additional Context

The RSSB Safety Risk Model (SRM) estimates that the risk from freight operations
accounts for 1% of total network-wide risk. Train derailments make up the largest
proportion of freight risk (39%). They are followed by train collisions (15%) and trains
striking pedestrians at level crossings (15%).2' A PHRTA is a Potentially Higher Risk
Train Accident. These are RIDDOR reportable accidents and are those that have the
greatest risk of resulting in physical injuries. (Train accidents which have a lower
potential for serious consequences are known as non-PHRTAs.) 22% of the PHRTA
events recorded over the last five years involved freight trains. Incidents in the PHRTA

category include:

20 Data from ORR Table 1330: Freight trains run, Great Britain, annual data, April 2003 to March 2025
21 Freight Safety — Annual Health and Safety Report 2024/25
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e derailments

e collisions between trains

e buffer stop collisions

e trains striking road vehicles (at level crossings and elsewhere)
e large objects falling onto trains

e train explosions.

PHRTAs also include events where the accident is RIDDOR-reportable. This means
they took place on or affected a running line. Most accidents in possessions, yards,

depots, and sidings are therefore out of scope.

Table 8 -Freight train accidents 2020/21 — 2024/25 including incidents with no injury

Freight train accidents 2020/21 2021/22 2022/23 2023/24 2024/25

PHRTAs 9 . 2 4

Collisions between trains 0 1 0 0]
Derailments 8 0 1 1 3
Collisions with road vehicles not at LC 0 0 0 0 0]
Collisions with road vehicles at LC (not derailed) 1 1 0 1 1
Collisions with road vehicles at LC (derailed) 0 0 0 0 0]
Non-PHRTAs 16 18 9 9 13
Open door collisions 0 0 0 0 0]
Roll back collisions 0 0 0 0 0]
Striking animals 7 6 2 2 3
Struck by missiles 1 1 3 2 0]
Train fires 4 0 1 0 1
Striking level crossing gates/barriers 0 1 0 0 0]
Striking other objects 4 10 3 5 9
Total freight train accidents 25 19 11 11 17

It should be noted again that in comparison to the number of injuries on the roads, the
numbers of these incidents with the potential to cause injury are incredibly low. The
context of all of this rail industry data is the distances covered by rail, both passenger

and freight.

Table 9 -Distances travelled by mainline Passenger trains — hundred million miles

Total million km Total Hundred Million
Miles
2021/22 | 473.7 2.94
2022/23 | 460.9 2.86
2023/24 | 496.0 3.08




Table 10 - Distances travelled by mainline Freight trains and ‘other’ (which excludes passenger trains but includes maintenance

etc) published as million kilometres, converted to hundred million miles

Million km | Million km other | Total million km Total Hundred
Freight including Million Miles
infrastructure
(excludes
passenger)
2021/22 | 33.77 10.41 44.18 0.27
2022/23 | 31.87 9.83 41.70 0.26
2023/24 | 31.44 10.16 41.60 0.26

Table 11 -Distances travelled by mainline Freight and Passenger trains converted to hundred million miles

Total Hundred | Total Hundred | Total Hundred
Million ~ Miles | Million Miles | Million Miles
Freight and | Passenger
Other

2021/22 | 0.27 2.94 3.21

2022/23 | 0.26 2.86 3.12

2023/24 | 0.26 3.08 3.34

Table 12 -Distances travelled by mainline rail freight calculated as equivalent lorry road distances

Million km Rail | Rail Freight lorry | Rail Freight
Freight million km | lorry Total
equivalent Hundred
Million  Miles
equivalent
2021/22 | 33.77 1,420 8.82
2022/23 | 31.87 1,300 8.08
2023/24 | 31.44 1,310 8.14
2022- Average 8.35
2024
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Rail Data Summary

ORR reported data is not segregated by passenger vs freight, and therefore it has not
been possible to segregate the freight vs non freight casualties. However, from the
detail available on the fatal injuries, it is possible to eliminate some deaths from the
data (such as the case where the deceased was a worker who died following being
assaulted). The data is presented here as one calculation with those fatalities likely to
be freight, and one calculation with all fatalities. In both cases the severe and non-

severe are for both passenger and rail freight.

The injuries (all severities) have been compared to the equivalent number of lorry
equivalent miles. This enables us to compare the level of injury from moving one lorry

equivalent of freight one mile by rail, versus moving one lorry of freight by road.

Table 13 - Likely Freight related mainline Fatalities plus all injuries (workforce and non-workforce) over the study period

FWI multipliers Road FWI
(rail adapted equivalent

model) Mileage

Death =1 factor

Severe/Serious — 0.025
Non-Severe/Slight — 0.001 8.35

Death 21 21

Severe | 4,431 110.78

Non- 27,506 27.50

Severe

Total 159.28 159.28+8.35 | 19.08

Table 14 — All mainline fatalities plus all injuries (workforce and non-workforce) over the study period

FWI Multipliers (rail | Mileage FWI
adapted model) factor
Death — 1 8.35

Severe/Serious — 0.025
Non-Severe/Slight — 0.001

Death 31 31
Severe | 4,431 110.78
Non- 27,506 27.50
Severe
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Total

169.28

169.28+8.35

20.27

The above analysis excludes the death and injury of trespassers. There is an argument

to say that (unlike suicide where the data is not included in either the road or rail deaths)

these casualties should be included, even though they do not form a category in an

open system like the road network. However, trespass death and injury figures will

include causes of death and injury to trespassers such as electrocution, falls from

height etc as well as incidents involving a moving train, which are not comparable to

the road casualty data. They are also not broken down by freight train vs passenger

train, and so do not add additional granularity to the data in that way.

Table 15 Mainline Trespass Casualties in the time period

Mainline Trespass | Deaths Severe Injuries | Non-Severe
Year Injuries
2022/23 10 40 22

2023/24 10 54 31

2024/25 17 85 31

Table 16 — All mainline casualties including Trespass plus all injuries (workforce and non-workforce)

FWI Multipliers (rail | Mileage FWI
adapted model) factor
Death — 1 8.35
Severe/Serious — 0.025
Non-Severe/Slight — 0.001
Death 68 68
Severe |4610 115.25
Non- 27,590 27.59
Severe
Total 210.84 210.84+8.35 | 25.25

We are therefore left with two figures, of 19.08 (fatality figures tilted towards freight, all

injuries, trespass excluded) and 25.25 (All fatalities and injuries, including trespass). A

true value for rail freight would be lower, because it would only include injuries related
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to freight movement. The effect of this would be to produce a lower figure than the
19.08, but it is not possible to say accurately how much lower based on the available
data. However, an approximation can be made by taking the mileages travelled by
freight trains vs passenger trains and factoring a percentage across the severe and
non-severe injury classes. Due to the assumptions in making such a calculation,

caution should be used when looking at these figures, with appropriate caveats.

Over the time period studied, there were 97.08 million kilometres travelled by freight
trains??. In the same time period there were 1,430.60 million kilometres travelled by
passenger trains?3. This means that out of a total of 1,527.68 kilometres travelled by
trains, around 6.35% were by freight trains. If we make an assumption that freight
operations may involve more recorded injuries than passenger operations, we can
multiply the figures for injury. However, it is known that a significant proportion of the
non-severe injuries are passenger slips and trips, so it would be sensible to use a lower
multiplier for the less serious category. If we use a figure of 20% of severe injuries and
10% for the non-severe injuries to adjust for KM travelled by freight vs Passenger,

whilst acknowledging likely differences in injury causation, we get the figures below:

Table 17 Likely Freight related mainline Fatalities plus 20 percent of injuries (workforce and non-workforce) over the study
period)

20% of FWI multipliers | Road FWI
Injuries (rail adapted equivalent
model) Mileage
Death — 1 factor
Severe/Serious —0.025
Non-Severe/Slight - 8.35
0.001
Death 21 21 21
Severe | 4,431 886.2 22.2
Non- 27,506 2,750.6 2.8
Severe
Total 46 46+8.35 5.5

22 https://dataportal.orr.gov.uk/statistics/usage/freight-rail-usage-and-performance/table-1333-freight-

train-kilometres-by-operator/
23 https://dataportal.orr.gov.uk/statistics/usage/passenger-rail-usage/table-1243-passenger-train-
kilometres-by-operator/
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Conclusions
Using the Rail Adapted Fatalities and Weighted Injuries Model developed for this

project to examine the available road and rail data, the project produced the following
results:

¢ Including trespass all rail movements had a Rail Adapted FWI of 25.25

e All rail movements had a Rail Adapted FWI of 20.27 (excluding trespass)

e Excluding fatalities believed to not be freight related, the Rail Adapted FWI was
19.08. (The actual number would be lower as only a proportion of non-fatal
injuries would be freight related)

e When we take that figure and apply it to a proportion of the injuries (20% for
severe and 10% for non-severe) to adjust for the much smaller percentage of
kilometres travelled by freight trains vs passenger trains, we get a Rail Adapted
FWI figure of 5.5

e Road freight produced a Rail Adapted FWI of 430.936

Taking the Rail Adapted FWI figure for freight of 5.5, and with the acknowledgement
that all of the assumptions made around attributing deaths and injuries to rail freight
are very conservative, this means that road freight has a Rail Adapted FWI of at least

78 times greater than rail, and probably even greater.?*

In plain English, road freight is at least 78 times more dangerous than rail freight. This
result is broadly consistent with RSSB data?® which suggests that the passenger
fatality risk of car travel is 22 times that of rail travel®® - we know that in spite of having
professional drivers, HGV’s pose a greater risk to others than passenger vehicles by

virtue of their greater mass.?’

It is therefore the case that rail freight may be significantly very much safer even than
the 78 times figure — 120 times greater if the injuries were evenly distributed by

percentage of distance travelled by freight/passenger trains, and greater still if a larger

2 The true figure is potentially significantly larger that, but it is impossible to know accurately using the
available data sets.

25 https://www.rssb.co.uk/about-rssb/insights-and-news/news/Rail-still-safer-and-greener-than-
road#:~:text=According%20t0%20the%20independent%20rail%20safety%20body.*%2016%20public
%20fatalities%20at%20other%20locations

26 Taking just those fatalities which are definitely not passenger, and all rail injuries (rather than just
those related to freight movements) produces a risk 17 times greater than travelling by road.

27 https://www.pacts.org.uk/wp-content/uploads/PACTS-What-kills-most-on-the-roads-Report-15.0.pdf
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number of the fatalities were not freight related (as is highly likely), although these are

very big indicative assumptions.

Improved data segmentation would allow for more accurate figures to be produced by
more detailed analysis, and it is recommended that a further project look at what
segmentation can be effectively made using the current data collection methodology
used by the industry, and amendments to that methodology if required to provide for

future analysis.

Rail freight already accounts for the equivalent of 8.35 Hundred Million Miles of lorry
mileage. In any case, there are still 309 Hundred Million Miles travelled by lorries on
the strategic road network, accounting for 225 people killed or seriously injured every
year. Moving as much of that road freight as possible onto rail not only clearly offers
very significant safety benefits, but also significant benefits in carbon and congestion

reduction too.
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Appendix A

Road Data Queries (additional tables not included

in main report)
Road Query 1 (RQ1)

This section includes analysis of HGV (>7.5T) collisions, casualties and rates

pertaining to England’s Strategic Road Network (SRN) - all trunk roads;

motorway / A dual / A single, managed by National Highways.

There were 2,268 collisions involving heavy goods vehicles (>7.5T) on the SRN over
the three-year period 2022-2024. Out of a total of 19,843 collisions on the SRN over

this timeframe, this represents 11.6% of all collisions.

The base casualty numbers and rates feature individual totals for killed, serious and

slight casualties, alongside overall the figure in brackets.

Table 18 - Casualties in HGV Involved Collisions on the SRN (2022-2024)

Motorway A-Road All

Killed / Serious / Slight Killed / Serious / Slight | Killed / Serious / Slight
HGV 15748 /161 (224) 6/48/161 (215) 21796 /322 (439)
occupants
VRUs 20/18/3 (41) 21/18/11 (50) 41/46/13 (91)
Other Vehicle | 37/229/1315 (1581) 5171721771 (994) 88 /401 /2086 (2575)
Occupants
All 72 /295/ 1479 (1846) 78 / 238 /943 (1259) 150 / 533 / 2422 (3105)

Table 19 — HGV mileage - hundred million vehicle miles travelled on the SRN (2022-2024)

Motorway

A-Road All

HGV Mileage
(Hundred million
vehicle miles)

217.609

92.127

309.735

Table 20 - Casualty Rates for HGV involved collision on the SRN (2022-2024)

Motorway

A-Road

All

Killed / Serious / Slight

Killed / Serious / Slight

Killed / Serious / Slight

(8.483)

(13.666)

HGV 0.069/0.221/0.740 0.065/0.521/1.748 0.068/0.310/1.040

occupants (1.029) (2.334) (1.417)

VRUs 0.092/0.083/0.014 0.228/0.195/0.119 0.132/0.116/ 0.045
(0.188) (0.543) (0.294)

Other Vehicle | 0.170/1.052/6.043 0.554 / 1.867 / 8.369 0.284/1.295/6.735

Occupants (7.265) (10.789) (8.314)

All 0.331/1.356/6.797 0.847/2.583/10.236 | 0.484/1.721/7.820

(10.025)
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Table 21 - National Highways' Fatal and Weighted Injury Rates (FWI) for the SRN (2022-2024) Unadjusted Severity

Motorway | A-Road All
HGV occupants 19.807 10.817 30.610
VRUs 21.800 22.801 44.600
Other Vehicle Occupants | 59.960 68.284 128.167
All 101.568 101.902 203.378

Table 22 - 'Rail Adapted' Weighted Casualty Rates for the SRN (2022-2024) Unadjusted Severity

Motorway | A-Road All
HGV occupants 16.201 7.202 23.401
VRUs 20.450 21.450 41.900
Other Vehicle Occupants | 42.731 55.308 98.032
All 79.382 83.960 163.333
Road Query 2 (RQ2)

This section includes analysis of HGV (>7.5T) collisions, casualties and rates

pertaining to all motorways and A-roads in Great Britain irrespective of the

responsible highway authority, but not by road type because no denominator.

There were 5,080 collisions involving heavy goods vehicles (>7.5T) on motorways and
A-roads in Great Britain over the three-year period 2022-2024. Out of a total of 147,000

collisions over this timeframe, this represents 3.5% of all collisions.

Table 23 - Casualties in HGV Involved Collisions on Motorways and A-Roads in Great Britain (2022-2024)

Motorway A-Road (Rural) A-Road (Urban) All

HGV occupants 18/52/172 15/121 /450 0/25/72(97) 33/198 /694
(242) (586) (925)

VRUs 21/18/3 (42) 45/58 /54 (157) | 53/112/148 119/188 /205

(313) (512)

Other Vehicle 40/ 254 /1368 189/572/1818 | 16/ 145/895 245971 / 4081

Occupants (1662) (2579) (1056) (5297)

All 79132471543 249/751/2322 | 69/282/1115 397 /1357 /1 4980
(1946) (3322) (1466) (6734)

Table 24 — HGV Mileage -

hundred million vehicle

miles on Motorways and A-Roads in Great Britain

(2022-2024)

Motorway

A-Road (Rural)

A-Road (Urban)

All

HGV Mileage
(hundred million
vehicle miles)

241.7

186.4

43.5

471.6

Table 25 - Casualty Rates for HGV Involved Collisions on Motorways and A-roads in Great Britain (2022-2024)

Motorway A-Road (Rural) A-Road (Urban) All
HGV occupants 0.074/0.215/ 0.080/0.649/ 0.000/0.575/ 0.070/0.420/
0.712 (1.001) 2.414 (3.144) 1.655 (2.230) 1.472 (1.961)
VRUs 0.087/0.074 / 0.241/0.311/ 1.218/2.575/ 0.252/0.399/
0.012 (0.174) 0.290 (0.842) 3.402 (7.195) 0.435 (1.086)
Other Vehicles 0.0165/1.051/ 1.014/3.069 / 0.368 /3.333/ 0.520/2.059/
5.660 (6.876) 9.753 (13.836) 20.575 (24.276) 8.654 (11.232)
All 0.327 /1.341/ 1.336/4.029/ 1.586 /6.483 / 0.842/2.877/
6.384 (8.051) 12.457 (17.822) 25.632 (33.701) 10.560 (14.279)
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