
 

 

Automated vehicles: safety 
principles statement 

Introduction 

Thank you for responding to this call for evidence on preparing a statement of 
safety principles for automated vehicles. 

Closing date is 1 September 2025. 

View all questions 

This survey provides questions based on user choice, an overview of the questions 
is available [opens in a new window]. All survey questions are optional unless 
stated otherwise.  

Print or save a copy of your application 

When you get to the end of this questionnaire, you will be offered the chance either 
to print or to save a copy of your application for your records. This option appears 
after you press 'Submit your response'. All questions are optional unless marked 
otherwise. 

Save and continue option 

You have an option to 'save and continue' your response at any time. If you do that 
you will be sent a link by email to allow you to continue your response where you 
left off. 

It's very important that you enter your correct email address if you choose to save 
and continue. If you make a mistake in the email address you won't receive the link 
you need to complete your response. 

Accessibility statement 

Read our accessibility statement for SmartSurvey forms [opens in a new window]. 

Data protection regulations 

The Department for Transport (DfT) is carrying out this call for evidence on 
preparing a statement of safety principles for automated vehicles. 
 
View our DfT online form and survey privacy notice [opens in a new window] for 
more information on how your personal data is processed in relation to this survey. 

https://www.gov.uk/government/calls-for-evidence/automated-vehicles-statement-of-safety-principles/automated-vehicles-statement-of-safety-principles#full-list-of-questions
https://www.gov.uk/government/calls-for-evidence/automated-vehicles-statement-of-safety-principles/automated-vehicles-statement-of-safety-principles#full-list-of-questions
https://www.gov.uk/government/publications/dft-accessible-online-form-and-survey-statement/accessibility-statement-smartsurvey-forms
https://www.gov.uk/government/publications/dft-online-form-and-survey-privacy-notice/dft-online-form-and-survey-privacy-notice


 

 

 
Additionally we are asking for your: 

• current residential location in order to consider in analysing your response 
since driving standards and perceptions of road safety may vary in different 
countries 

• views and evidence towards the affect that automated vehicles could have 
with groups of protected characteristics, for your insight into these areas 

Although we are not asking for sensitive personal data, any that is provided in 
response to this consultation will be processed under article 9.2.g, substantial public 
interest,  with reference to the Data Protection Act Schedule 1 Part 2 Section 8 for 
the purpose of equality of opportunity or treatment. 

Do not include personal information in your responses unless specifically requested. 

 
  



 

 

Your information 

1. What is your name? 

Jamie Morphet 
 

2. What is your email address? 

Jamie.morphet@pacts.org.uk 
 

3. Are you responding on behalf of an organisation? 

  x   Yes 

     No (Go to ‘Individual details’) 

 
  



 

 

Organisation details 

4. Your organisation's name is? 

The Parliamentary Advisory Council for Transport Safety (PACTS) 
 

5. Your organisation is best described as? 

     Academia  

     Disability group  

     Emergency services and police  

     Highway authority  

     Insurance  

     Legal  

     Local government  

     Local representative group  

     Public sector  

     Research, consultancy and professional organisation 

     Trade body 

  X   Safety and road user group  

     Vehicle manufacturer  

     Vehicle operator  

     Vehicle supply chain  

     Vehicle technology developer 

     Another area: 

  
 

6. Where is your organisation primarily located? 

  X   UK 

     Outside the UK 

 
[Now go to ‘Call for evidence’]  



 

 

Individual details 

7. Where do you live? 

     UK 

     Outside the UK 

 
  



 

 

Call for evidence 

The Automated Vehicles Act 2024 [opens in a new window] has paved the way for 
the deployment of automated vehicles (AVs). These vehicles must be able to safely 
and legally drive themselves without a human needing to monitor or control the 
vehicle for at least part of their journey.   

Section 2 of the Automated Vehicles Act 2024 [opens in a new window] requires the 
Secretary of State for Transport to prepare a statement of safety principles the 
purpose of which is to establish the safety expectations for self-driving vehicles. 

Through this call for evidence we want to asking for your view on how: 

• the safety principles may be used 
• the safety standard may be described 
• safety performance could be measured 

Some questions ask about the development of the safety principles 
themselves  while others ask how the safety principles may be used in practice. 

Full details are set out in the call for evidence documentation 

 
  

https://www.legislation.gov.uk/ukpga/2024/10/contents
https://www.legislation.gov.uk/ukpga/2024/10/part/2
https://www.gov.uk/government/calls-for-evidence/automated-vehicles-statement-of-safety-principles


 

 

Using the statement of safety principles 

The statement of safety principles will be used in different ways across the safety 
framework established by the Automated Vehicles Act 2024. This includes when:  

• authorisation authorities carry out authorisation checks (pre-deployment)  
• regulators carry out in-use monitoring and regulatory compliance checks 

(post-deployment) 
• undertaking annual assessments on the overall performance of self-driving 

vehicles 

  

8. In your view, are there any other uses for the safety principles that 
we have not identified? 

  X   Yes 

     No (Go to ‘Pre-deployment characterisation safety’) 

     Don't know (Go to ‘Pre-deployment characterisation safety’) 

 
  



 

 

Other uses 

9. In your view, what other uses might there be for the safety 
principles and why (provide evidence if possible)? 

Comment: 

 

The additional uses for the statement of safety principles we believe are relevant 
are: 

• In the pre-deployment stage the SoSP should be used by – and useful for – 
the designers and manufacturers of automated vehicles, the safety systems 
embedded in them and the systems that control them. 

• During the in-use monitoring we would expect them to be applied to post-
collision assessments to interrogate causation of incidents and identifying 
lessons to learn.  

• They should provide the foundation for manufacturers design and testing; 
giving them certainty of the regulator’s and authorisation authorities’ 
expectations. 

• They should provide the basis for education of engineers and human factors 
professionals. 

• If properly defined they should be a point of reference for incident 
investigators, although there is the real potential that the findings of such 
investigations may well develop these principles further.   

• They would provide a reference for any supervisory watch dog device where 
there is potential for machine learning or AI incorporated in the design.  

  

 
[Attach additional documentation to your return]  



 

 

Pre-deployment characterisation 

There are 2 processes before automated vehicles can be deployed on the roads 
which will consider whether the vehicle can safely drive itself on our roads. These 
are:  
 
1. Vehicle type approval, where new vehicles, their systems and their components 
are checked to ensure they comply with relevant requirements.  
2. Authorisation, which will consider whether automated vehicles can drive safely on 
our roads.  

At pre-deployment the statement of safety principles can inform the requirements 
set at authorisation for the behaviours and performance expected of AVs.   

Our call for evidence provides greater information on the use of the statement of 
safety principles in pre-deployment [opens in new window].  

10. Do you agree or disagree with our characterisation of how the 
statement of safety principles might be used at pre-deployment? 

     Agree (Go to ‘Pre-deployment characterisation safety’) 

  X   Disagree 

     Neither agree nor disagree 

     Don't know (Go to ‘Pre-deployment characterisation safety’) 

 
  

https://www.gov.uk/government/calls-for-evidence/automated-vehicles-statement-of-safety-principles/automated-vehicles-statement-of-safety-principles#pre-deployment


 

 

Pre-deployment characterisation reasoning 

11. Why do you think this (providing evidence if possible)? 

Comment: 

The reason for disagreement on this point is that the current scenarios for pre-
deployment use of the safety principles is largely focused on the vehicle itself. For a 
vehicle to be able to drive to the agreed level of safety, requires also considering 
how a vehicle will interact with other road users. There must be an onus on vehicle 
manufacturers to educate the public about automated vehicles and what to expect 
with their introduction onto roads in the UK. Regardless of the need for public 
education, the public should not be put at any additional risk through the 
introduction of automated vehicles.  

Also, regarding point 2 on authorisation, which currently implies that this will 
consider whether automated vehicles can drive safely on our roads, PACTS would 
suggest a change of wording. Instead of ‘safely’, the wording should be updated to 
reflect the terminology agreed on through this Call for Evidence process. That is 
currently defined as ‘a careful and competent driver’ although another wording may 
supersede that. 
  

 
[Attach additional documentation to your return]  



 

 

Pre-deployment characterisation safety 

At pre-deployment, one approach to assess how a vehicle performs against the 
safety standard may be to include a comparison to the performance of human 
drivers. 

  
An alternative approach could be to use reference data sets to identify metrics on 
the typical performance of human drivers (for example, an aggregate analysis). 
These metrics could be used as a benchmark for supporting claims that the self-
driving vehicle meets the safety standard set by the statement of safety principles.  

12. Do you agree or disagree with our characterisation of how the  
statement of safety principles might be used to inform pre-
deployment safety requirements?  

 
Agree (Go to ‘Pre-deployment characterisation evidence’)  

  X   Disagree  

     Neither agree nor disagree  

     Don’t know (Go to ‘Pre-deployment characterisation evidence’) 

 
  



 

 

Pre-deployment characterisation safety reasoning 

13. Why do you think this (providing evidence if possible)? 

Comment: 

Both suggestions above are based on the generally accepted options for defining 
safety: a qualitative measure or quantitative measure, or both. Measuring against 
human performance is qualitative, and data collection quantitative.  

However, both suggestions assume that an AV will be considered, by the public, as 
comparable with a vehicle controlled by a human. By that we mean that the relative 
levels of safety expected from both humans and AVs will be the same or similar. 
PACTS disagrees with this.  

There is evidence that when responsibility is handed over to a third party the 
public’s expectations of safety are much higher, for example with the rail network. 
That means they not only want to feel safe (e.g. no sudden braking or sharp 
swerving) but also be safe from a collision which may cause them harm.  

In the same way, automation should be much safer than human drivers, at least in 
quantitative terms. Ethically, any incident where liability is held by the third party is 
likely to cause societal outrage, much more so than human-caused incidents. 

In this context, there should be consideration given to making the agreed measures 
subject to review after agreement and implementation. This will enable the 
correction of any weaknesses in the system when it has been subject to real world 
conditions. 

Both of the suggestions above are also based on measures of user behaviour. 
Giving consideration to the Safe System, injuries suffered while using or working on 
the system don’t necessarily indicate that an individual was ‘at fault’. Instead, 
casualties are a result of the system overall failing to protect users. The Safe 
System isn’t about victim blaming. Instead, there is a recognition that a combination 
of factors lead to death and serious injury and that responsibility is shared amongst 
those who design, maintain, operate, and use roads and vehicles to eliminate risk. 
This means that automated vehicles, with their ASDE and NUIC operator, have a 
part to play alongside other road users, vehicle manufacturers, road designers and 
emergency services. Together they strengthen the system to make it more resilient. 
 
Additionally, using human drivers as a comparison is not necessarily the best way 
to measure their performance. Automated vehicles have a different set of sensors 
and measure of actuation than a human driver. In theory, an automated vehicle 
should have perfect 360 vision and no blind spots. By contrast, there is a chance 
that safety performance is worse as AVs cannot be tested for every possible 
scenario and lack human intuition. As such, human performance can only be used 
as a benchmark and may not be the best means for assessing the performance of 
an AV against the statement of safety principles.  



 

 

There may be lessons to be learned regarding the question of the nature of SoSP 
and the scope of a safety case by comparison with the rail industry. Albeit it must be 
recognised that train drivers operate in a far greater controlled and predictable 
environment.  

The statement ‘free from unreasonable risk’ is fraught with different interpretations. 
The rail industry safety is guided by the principle of reducing risk as far as is 
reasonably practicable (ALARP).  The Rail Safety Regulator has just published a 
report concerning the rail industry’s application of ALARP which identifies that even 
after years of existence and withing a well-regulated sector there have been 
shortfalls in the application of ALARP. This should be considered as a potential 
vulnerability if the principle of free from unreasonable risk is adopted and its 
application not better defined and regulated.  

A safety case should include more than as set out in the consultation document. 
Reference should be made to the content of rail safety cases. It should include how 
safety is assured both in full and in degraded operation.    

The rail industry recognises that pure conformance to safety standards is not the 
same as being safe which requires and wider understanding and evaluation of the 
operation of the asset in question.     

 
[Attach additional documentation to your return]  



 

 

Pre-deployment characterisation evidence 

14. What information do you think would need to be provided to the 
relevant authority pre-deployment to demonstrate consistency with 
the statement of safety principles? 

 

PACTS believes that the following information will be necessary to be provided at 
pre-deployment to demonstrate evidence that the ADS and its features have 
undergone sufficient safety validation to ensure an absence of unreasonable risk in 
the ADS’s performance: 

• In an ideal world, there would be evidential proof that the vehicle has 
completed an agreed number of miles without a collision which would have 
resulted in death or serious injury and without a critical event. Additionally, in 
an ideal scenario, data would be provided for tests recording number of 
collisions as well as potential collisions (commonly referred to as near-misses 
and also known as critical events) and the severity of impact as well as 
impact on other road users in the event of potential collisions. 

• However, research has shown that autonomous vehicles would have to be 
driven hundreds of millions or hundreds of billions of miles to demonstrate 
their reliability in terms of fatalities and injuries. Under even aggressive 
testing assumptions, driving this distance would take between 10s and 100s 
of years to complete if the aim is to demonstrate safety performance prior to 
release on to roads. In addition, as AVs improve, it would require millions 
more miles of driving to statistically verify changes in their performance. (See 
the following link for further details - Driving to Safety: How Many Miles of 
Driving Would It Take to Demonstrate Autonomous Vehicle Reliability?) 

• As such, alternative methods will be required to supplement real-world testing 
to assess safety. Methods may include a combination of testing through 
simulations, test tracks, mathematical modelling and analysis, scenario and 
behaviour testing, pilot studies, focused testing of hardware and software 
systems and on road work across all working area types (excluding and 
including areas where people are travelling by means other than in a vehicle). 

• Pilot studies will be a key intermediate step for understanding performance 
prior to widespread use. 

• In parallel to creating new testing methods, approaches for adaptive 
regulation will need to be developed. This must be designed to generate new 
knowledge, review it and then use it to evolve with the new technology.    

• Through this there should be a demonstration of compliance with traffic laws 
and ability to deal with non-standard situations, or handover, with sufficient 
warning and explanation, to the driver. Handover is key here as in this period 

https://www.rand.org/content/dam/rand/pubs/research_reports/RR1400/RR1478/RAND_RR1478.pdf
https://www.rand.org/content/dam/rand/pubs/research_reports/RR1400/RR1478/RAND_RR1478.pdf


 

 

the performance of a driver is likely to be degraded because of a lack of 
stimulation during the automated period. 

• It is important that compliance with traffic laws is not a measure that is overly 
relied upon to demonstrate consistency with the statement of safety 
principles. There will be scenarios where obeying the law will still be unsafe, 
such as when a legal but inappropriate speed is chosen. This means it cannot 
be assumed that legality equates to safety.  

• Evidential proof that the most vulnerable road users are not put at any 
additional risk by AVs, authorisation needs to be robust enough to deal with 
unpredictable behaviour from all road users, and strict adherence to the 
hierarchy of road users. 
 

The safety case for the ADS and its features must include a description of the 
design processes used to implement the safety concept. There must be 
demonstration through evidence that the ADS and its features have undergone 
sufficient safety validation to ensure an absence of unreasonable risk in the ADS’s 
performance.  

 

15. In your view what considerations should be taken into account 
when assessing at pre-deployment whether automated vehicles meet 
the expectations set by the statement of safety principles? 

 

This question implies a focus on the assessment criteria required by the regulatory 
body to evaluate if a vehicle meets the expectations set by the statement of safety 
principles. 

Therefore, the information provided (outlined in question 14) to the relevant authority 
at pre-deployment must offer enough reassurance that the vehicle met the 
expectations set by the statement of safety principles. 

An automated vehicle will need to be able to provide all of the information that is 
reasonably expected to prove that it is capable in the scenario it will be deployed 
into, with different benchmarks for different scenarios.  

PACTS believes that is necessary that ADS providers’ safety performance is 
measured using a representative, repeatable and reproducible approach. 
Additionally, transparency is key as it is relevant to the safety and investigation of all 
safety critical software controlled systems.  

The means of assessing the level of safety demonstrated by these tests will be 
intrinsically linked to the safety standard set, for which PACTS has provided a 
response below. 

For further relevant information on this theme, see: 



 

 

• Safety Assurance of autonomous systems in Complex Environments 
guidance - Assuring Autonomy | AMLAS 

• Assurance of Machine Learning for use in Autonomous Systems - Assuring 
Autonomy | AMLAS 
 
 
  

 

 
  

https://www.assuringautonomy.com/sace
https://www.assuringautonomy.com/amlas
https://www.assuringautonomy.com/amlas


 

 

Post-deployment characterisation 

The in-use regulation scheme will consider the ongoing safety performance of 
automated vehicles. As part of the in-use regulatory scheme consideration should 
be given as to whether automated vehicles continuously meet the safety standards 
set by the statement of safety principles. 

There is also a duty to investigate relevant incidents that may indicate that an 
automated vehicle is no longer operating legally or safely and act where necessary.  

 
A range of data might be used to support these investigations and we are interested 
in exploring how both leading metrics (used to monitor safety risks caused by 
automated vehicles) and lagging metrics (measure outcomes after an event) should 
be used.  

Additionally, section 38 of the Automated Vehicle Act 2024 [opens in a new window] 
requires the Secretary of State for Transport to arrange for the effective and 
proportionate monitoring and assessment of the general performance of authorised 
automated vehicles on roads and other public places in Great Britain.  

More details can be found in the post-deployment section [opens in a new window] 
of our call for evidence document. 

We are now asking for your views on how the statement of safety principles might 
be used after automated vehicles have been deployed on the roads. 

16. Do you agree or disagree with our characterisation of how the 
statement of safety principles might be used at post-deployment? 

  X   Agree (Go to ‘Post-development evidence’) 

     Disagree 

     Neither agree nor disagree 

     Don't know (Go to ‘Post-development evidence’) 

 
  

https://www.legislation.gov.uk/ukpga/2024/10/section/38/enacted
https://www.gov.uk/government/calls-for-evidence/automated-vehicles-statement-of-safety-principles/automated-vehicles-statement-of-safety-principles#post-deployment


 

 

Post-deployment characterisation 

17. Why do you think this (proving evidence if possible)? 

Comment: 

PACTS generally agrees with the characterisation around leading and lagging 
metrics as these capture data at all times, as well as after a critical event occurs. 

We also offer the following considerations: 

The principles are sound, as far as they go, but are silent on the need for ASDEs to 
monitor safety performance of the vehicles for which they are responsible (i.e. either 
whole vehicle or driving technology). This should be included. 

It is important that STATS19 and other comparable metrics are used to support 
comparisons. The use of both leading and lagging metrics is vital. Leading metrics 
are key for picking up risks equally across different road user groups. Post-
deployment, it will also be necessary to review STATS19 and ensure that it 
continues to be fit for purpose.  
 
Additionally, there are lessons that can be taken from the rail industry where there is 
a Rail Accident Investigation Branch, and which has a long-standing culture of 
proactive monitoring and action on safety trends. Safety issues within individual 
elements of the system are widely shared to speed up the response to safety 
incidents and reduce the potential for harm. 

The rail industry has also shown how the development of near-miss reporting (an 
example of a leading metric) has enabled safety performance to be improved and 
reduce the severity and frequency of serious harm. Again, the requirement for 
ASDEs also to monitor and proactively manage should be included. 

Other important aspects of the Accident Investigation Branches (AIBs) that will be 
relevant to the effective operation of the statutory inspectors is that the parties have 
an obligation to provide the AIBs with information. Also, whilst the AIB 
recommendations are not mandatory the parties have an obligation to present why 
they still satisfy the principle of ALARP if they choose not to adopt the 
recommendation or if they choose to mitigate the risk by another means. 

  

 
[Attach additional documentation to your return]  



 

 

Post-deployment evidence 

18. What information do you think would need to be provided to the 
authorities post-deployment to demonstrate consistency with the 
statement of safety principles? 

 

PACTS believes that the following information will be necessary to be provided at 
post-deployment: 

• Data on performance (collisions, near misses, compliance with road rules and 
critical events). 

• Data from vehicle sensors detecting vehicle conditions on both the inside and 
outside of a vehicle, in critical events. Sensors on the inside of a vehicle are 
important in periods of transition between automation and human driving as 
the driving performance of a human is likely to be degraded because of a lack 
of stimulation during the automated period. 

• Data on anticipatory driving and the ability for a vehicle to foresee when a 
situation is becoming risky. 

• Times of data (annually for software status). 

• ASDEs should be required to have regular independent audits of their 
compliance with the SoSP and these results shared with the authorities. 

Data transparency is key, as such there needs to be a central location for data 
access, with regulated access. The DfT must mandate a tamper-proof event data 
recorder standard with police download rights at the roadside or post-collision. 
Investigators need a minimal common data set to establish who or what was in 
control at the material time. 

A wide variety of data is necessary to show ongoing compliance and performance in 
real world scenarios and in order to undertake comparisons of new situations. 

  
 

19. In your view what considerations should be taken into account 
when assessing at post-deployment whether automated vehicles 
meet the expectations set by the statement of safety principles? 

 



 

 

The PACTS view is that the following considerations should be taken into account: 

• Initially, there needs to be a more nuanced approach than just pass or fail 
which is implied in the statement. Improved performance should rely to a 
large extent on a proactive approach from the industry to learn from its 
own safety performance and audit results. Commitment to and 
development of this culture is vital. 

• Considerations need to be taken of the situations that the vehicle has 
been operating in. For example, where vehicles are operating in locations 
of use where more unexpected situations are encountered, how are the 
vehicles reacting to those new situations and how is that learning being 
fed back? 

• Automated vehicles should not cause any collision resulting in death and 
injury that are reasonably foreseeable and preventable. 
 

• It will be useful to track both a) how many vehicles involved in incidents 
were non-compliant with the SoSP and b) how many were compliant; the 
latter indicating that the SoSP fell short in preventing a dangerous 
outcome.   
 

• There needs to be clear definition of the threshold for investigating any 
accidents or incidents – e.g., in terms of level of harm or damage. 
 

• As noted earlier in this response, standardisation across the board is 
necessary, where things are safety critical this is essential. 

 

• Other important factors to assess at post deployment should include 
compliance with traffic laws (but not an overreliance on law compliance as 
there will be scenarios where legal driving is unsafe) reliability of safety 
critical components, anticipatory driving capabilities and software change 
management. 

 

• Incident investigation and learning. i.e. whether, in the case of collisions, 
near misses and critical events, sufficient actions have been taken to 
demonstrate that the same issues will not occur again. 

 

• Investigations should also consider aggregated causal factors noting that 
different outcomes are possible with similar causal factors. 

• The air and rail industries have accident investigation branches. There is 
no such agency for road. Despite an announcement being made in June 
2022 calling for a road safety investigation branch which would cover all 
aspects, this has been watered down to cover AVs and that’s only a 
potential creation as well. Having a dedicated investigation branch will be 
fundamentally important in the context of automation.  
 



 

 

• There must be culpability and charging clarity. The framework needs to 
give investigators and CPS a single, unambiguous route to prosecute the 
Authorised Self-Driving Entity or No-User-in-Charge operator where an 
automated system causes death or serious injury. A clear hierarchy 
prevents inconsistent charging decisions. 

 
 
  

 

 
  



 

 

Careful and competent driving 

The Automated Vehicle Act 2024 says  

“The principles must be framed with a view to securing that –  
(a) authorised automated vehicles will achieve a level of safety equivalent to, or 
higher than, that of careful and competent human drivers; and   
(b) road safety in Great Britain will be better as a result of the use of authorised 
automated vehicles on roads than it would otherwise be.”  
  
This sets the statutory minimum level of safety that the statement of safety 
principles should aim to achieve as being ‘equivalent to careful and competent 
human drivers’.  
 
We are now asking you about current driving performance. 
  
More detail is set out in the setting the safety standard section [open in new 
window] of the call for evidence. 

20. Provide any evidence you are aware of on the current performance 
of human drivers? 

Comment: 

This question is very broad as there is a wealth of information available on the 
performance of human drivers, both from a qualitative and quantitative perspective 
and from in use and test scenarios. PACTS has provided a selection of examples of 
evidence and academics with relevant research below; there are many more: 

Legal status: 

• Offences for definitions of dangerous driving and careless or inconsiderate 
driving, as defined by the Road Traffic Act 1988, include the term ‘competent 
and careful’ 

• Dangerous driving: The offence of dangerous driving is when driving falls far 
below the minimum standard expected of a competent and careful driver and 
includes behaviour that could potentially endanger yourself or other drivers.  

• Careless or inconsiderate driving: The offence of driving without due care 
and attention (careless driving) is committed when a driver’s driving falls 
below the minimum standard expected of a competent and careful driver and 
includes driving without reasonable consideration for other road users. 

• See the following link for further examples of both driving offences - Driving 
offences | Police.uk 

 

https://www.gov.uk/government/calls-for-evidence/automated-vehicles-statement-of-safety-principles/automated-vehicles-statement-of-safety-principles#setting-the-safety-standard
https://www.gov.uk/government/calls-for-evidence/automated-vehicles-statement-of-safety-principles/automated-vehicles-statement-of-safety-principles#setting-the-safety-standard
https://www.police.uk/advice/advice-and-information/rs/road-safety/driving-offences/
https://www.police.uk/advice/advice-and-information/rs/road-safety/driving-offences/


 

 

Quantitative:  

• STATS19 – This gives a national picture of collisions and their contributory 
factors including statistics of the number of vehicles involved in a collision 
that resulted in the death of another road user (Reported road casualties 
Great Britain: road user risk, 2023 data - GOV.UK) 

Qualitative:  

• ESRA dashboards, for qualitative measures on road user attitude with 
international comparisons (ESRA / Microsoft Power BI) 
 

Academics: 

• Oliver Carsten, University of Leeds – road user behaviour, vehicle design, 
speed management  

• Nicola Christie, UCL – transport safety and injury prevention  

• Lisa Dorn, Cranfield University – driver behaviour 

• Dr Sarah Jane Fox (University of Leicester, Co-Director Institute for Digital 
Culture) - Road and Aviation expert (law, policy strategy - including 
autonomous/technology enhanced systems) 

• Jonathan Flower, UWE Bristol – autonomous vehicles, street design, road 
safety 

• Siddartha Khastgir, University of Warwick – safe autonomy  

• Sally Kyd, University of Leicester – road traffic offences  

• Phillip Morgan, Cardiff University – human factors, human-machine interface, 
transport and intelligent mobility 

• Damian Poulter, University of Greenwich – human behaviour in road traffic 
environments 

• Nick Reed, Reed Mobility – psychology, human factors, road safety, 
connected and autonomous vehicles  

• Helen Wells, Keele University – connected and automated vehicles, policing 

• Mark Young, University of Southampton – human factors in transport  
 
 

https://www.gov.uk/government/statistics/reported-road-casualties-great-britain-road-user-risk-2023/reported-road-casualties-great-britain-road-user-risk-2023-data
https://www.gov.uk/government/statistics/reported-road-casualties-great-britain-road-user-risk-2023/reported-road-casualties-great-britain-road-user-risk-2023-data
https://www.esranet.eu/
https://app.powerbi.com/view?r=eyJrIjoiMTczMzBiNmYtM2I2OS00ZGJiLTgxNzgtYjMyMzQxMmUwMWE5IiwidCI6IjlkMWIxYjIyLWE5ZTAtNDg1Mi1hMTEwLWZlYzRmZDc1N2M2ZSIsImMiOjh9


 

 

 

[Attach additional documentation to your return] 

21. In your view, does human driving performance improve with 
competence? 

  X   Yes 

     No 

     Don't know (Go to ‘Careful and competent human driving considerations’) 

 
  



 

 

Careful and competent human driving reasoning 

22. Why do you think this (providing evidence if possible)? 

Comment: 

Competence is defined as the ability to do something successfully or efficiently. 
Arguably, competence implies improved performance.  

PACTS believes that driving performance improves with competence due to an 
increased ability to deal with the complex, unexpected and the never experienced. 

Below we have included several points from academic papers suggesting the same: 

• Driving expertise develops over time with real-life, independent on-road 
experience, as improvements are made to judgement and skills are 
incorporated. 

(Fitts, P. M. & Posner, M. I. (1967). Human Performance. Belmont, CA: 
Brooks/Cole Publishing Company.) 

• Learning occurs via meaningful feedback from experience, with this 
information applies to future scenarios in order to anticipate similar 
scenarios.  

(Kazdin, A. E. (2001). Behavior Modification in Applied Settings. Belmont, 
CA: Wadsworth/ Thomson Learning.) 

• Instruction and supervised practice cannot be substitutes for many hours of 
independent practice under real world road conditions that are required to 
achieve competent, safe driving.  

(Ericsson, K. A., Krampe, R. T. & Tesch-Römer, C. (1993). The Role of 
Deliberate Practice in the Acquisition of Expert Performance. Psychological 
Review, 100(3): 363–406.) 

• “Learning to drive safely is complex, requiring frequent complex calculations, 
constant attention, good judgement and self-control. While much of the 
essential learning occurs during training and supervised practice, substantial 
practice and real-world driving experience is required before these skills can 
be fully accommodated and automatically accessible to assist as safe driving 
judgement demands”.  

(Keeping_Young_Drivers_Safe_During_Early_Licensure_Dr_Bruce_Simons-
Morton_September_2019.pdf) 

It is important to recognise that, in spite of this, there will still be situations which 
even the most competent drivers may struggle with. Additionally, automation should 
be able to ensure consistent performance in the same circumstances whereas a 
human driver’s capability will decline due to age, distraction, health and fatigue etc.  

https://www.racfoundation.org/wp-content/uploads/Keeping_Young_Drivers_Safe_During_Early_Licensure_Dr_Bruce_Simons-Morton_September_2019.pdf
https://www.racfoundation.org/wp-content/uploads/Keeping_Young_Drivers_Safe_During_Early_Licensure_Dr_Bruce_Simons-Morton_September_2019.pdf
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Careful and competent human driving 
considerations 

Our call for evidence document sets out some considerations regarding careful and 
competent human driving. 

  
For example, a careful driver will: 

• be unimpaired and pay attention to the driving task (for example, they are not 
under the influence of alcohol/drugs and are not distracted by screens or 
passengers)  

• adhere to traffic rules  
• use a cautious driving style, which they adapt to the prevailing conditions  

The competence of a driver will vary depending on experience and level of training. 
Some differences in the competence of human drivers are in their:   

• ability to anticipate actions by other road users, identify potential hazards, 
assess the associated risks and plan accordingly  

• ability to safely handle a wider range of scenarios and apply expertise to new 
situations not previously encountered  

• familiarity with their vehicle, its limitations and legal restrictions  
• level of vehicle control under adverse driving conditions and during vehicle 

systems and component failures  

Full details of the considerations regarding careful and competent driving [opens in 
a new window] are in our call for evidence documentation. 

We are now asking you about what you think makes a human driver careful and 
competent.  Your answer could cover capabilities, behaviours and outcomes. 

23. In your view what characterises careful and competent human 
driving and why (providing evidence if possible)? 

Comment: 

A careful and competent human driver is difficult to define but would drive not just 
within road law set out within the Highway Code. They would be competent, as per 
the definition set out above, within scenarios they have already experienced, but 
also be able to anticipate new situations and respond to them with appropriate 
action to avoid causing a collision or critical event, or to limit the severity of a 
collision. They may also be able to determine scenarios where obeying the law 
would still be unsafe, such as when a legal but inappropriate speed is chosen.  

Factors to consider around careful and competent human driving include: 

https://www.gov.uk/government/calls-for-evidence/automated-vehicles-statement-of-safety-principles/automated-vehicles-statement-of-safety-principles#careful-and-competent-human-driving
https://www.gov.uk/government/calls-for-evidence/automated-vehicles-statement-of-safety-principles/automated-vehicles-statement-of-safety-principles#careful-and-competent-human-driving


 

 

• No at-fault collisions, as incentivised through lower driver insurance 
premiums, reflecting the principle that collisions should be avoided wherever 
reasonably possible. 

• An appropriate level of care and respect for other road users, as per the 
Highway Code rules for road users requiring extra care. 

(The Highway Code - Road users requiring extra care (204 to 225) - 
Guidance - GOV.UK). 

• A KSI / million miles driven rate significantly lower than the average human 
driver.  

• Ensuring that their vehicle is legal in terms of documentation and roadworthy. 

However, it is difficult to draw comparisons between human and automated driving 
and hypothetical to try and apply this definition to automated vehicles. 

PACTS considers that automated vehicles should perform significantly more safely 
than a careful and competent driver. There is a risk that without this, we risk 
producing the same level of KSI’s, just with a different cause. Additionally, the 
assumption that removal of a driver will reduce collisions fails to take into 
consideration that a flawed driver may be replaced by something as flawed due to 
malfunctions, software faults, deliberate attacks and such like.  
  

 
[Attach additional documentation to your return] 

Careful and competent automated driving 

As we develop the statement of safety principles, we believe that consideration 
must be given to the expectations for human drivers and road users, and how the 
behaviours of automated vehicles may differ. 

Machines are different from humans. We should expect some instances where the 
capabilities exhibited by an automated vehicle when executing elements of the 
driving task may look and feel different to a human. For example, automated 
vehicles may react to objects beyond the line of sight of a human driver. However, 
while their actions may differ, it would be unacceptable if this resulted in worse road 
safety outcomes overall.  

The call for evidence document sets out some considerations relating to careful and 
competent automated driving [opens in a new window].  

24. Do you agree or disagree with the considerations we have 
outlined in thinking about careful and competent automated driving? 

https://www.gov.uk/guidance/the-highway-code/road-users-requiring-extra-care-204-to-225
https://www.gov.uk/guidance/the-highway-code/road-users-requiring-extra-care-204-to-225
https://www.gov.uk/government/calls-for-evidence/automated-vehicles-statement-of-safety-principles/automated-vehicles-statement-of-safety-principles#careful-and-competent-automated-driving
https://www.gov.uk/government/calls-for-evidence/automated-vehicles-statement-of-safety-principles/automated-vehicles-statement-of-safety-principles#careful-and-competent-automated-driving


 

 

  X   Yes to all of the considerations (Go to ‘Assessing human and automated 
careful and competent driving’) 

     Yes to the majority of the considerations 

     No to the majority of the considerations 

     No to all the considerations 

     Don't know (Go to ‘Assessing human and automated careful and competent 
driving’) 

 
  



 

 

Careful and competent automated driving reasoning 

25. Which consideration do you disagree with and why (providing 
evidence if possible)? 

Comment: 

 
N/A 
  

 
[Attach additional documentation to your return]  



 

 

Assessing human and automated careful and 
competent driving 

26. In your view, how might the assessment of careful and competent 
driving differ between human drivers and automated vehicles? 

Comparisons between human drivers and automated vehicles will be difficult to draw 
as automated vehicles use sensors and measures of actuation which have different 
abilities to those of a human driver.  

Assessment of the agreed level of safety for automated driving will need to be based 
upon: 

• Adhering to road laws 

• Dealing with unexpected scenarios 

• Dealing with new scenarios 

• Dealing with reduced visibility  

• Dealing with mechanical failure 

• Being responsive to software anomalies  

We would expect assessment for an automated vehicle to be more data driven than 
that of a human driver. With a machine, data should be available to enable the 
interrogation of reasoning behind decisions which are made. This will hinge upon 
open data access practices being included as a requirement in legislation. 

 

 
  

 

 
  



 

 

Standard setting 

The Automated Vehicle Act 2024 sets the statutory minimum level of safety that the 
statement of safety principles should aim to achieve as being ‘equivalent to careful 
and competent human drivers’.  

The concept of careful and competent human drivers is well established in 
international regulations, and is anticipated to be included as a general reference in 
the UNECE’s draft automated driving systems regulation.  

In previous consultations on automated driving by the Law Commission of England 
and Wales and the Scottish Law Commission, some respondents felt that this 
standard was too low. However, others noted that setting the standard too high 
could suppress the introduction of the technology, delaying the potential road safety 
benefits 

We want to explore the impacts of framing the statement of safety principles at 
equivalent to, and higher than that of careful and competent human drivers. When 
thinking about careful and competent drivers, you may wish to consider capabilities, 
behaviours and outcomes. 

 
More information can be found in our achieving a safety level better than careful 
and competent human drivers section [opens in a new window] of the call for 
evidence document.  

27. In your view, what are the implications of setting a safety standard 
equivalent to careful and competent human drivers? 

 

PACTS believes that setting a safety standard equivalent to careful and competent 
human drivers is not sufficient. We also believe that this implies that current 
competency standards are acceptable, which we would dispute. Instead, we suggest 
that the safety standard should be higher than a careful and competent driver. 

Using the Safe System, there is a recognition that a combination of factors lead to 
death and serious injury and that responsibility is shared amongst those who design, 
maintain, operate, and use roads and vehicles to eliminate risk. Therefore, 
automated vehicles, with their ASDE and NUIC operator, have a part to play 
alongside other road users, vehicle manufacturers, road designers and emergency 
services. Together they strengthen the system to make it more resilient. 

The Safe System is guided by a vision where no one is killed or seriously injured. 
Addition of any new technology should therefore bring improvement, not detriment. 
Expectations are that, regardless of the Government adoption of the Safe System 
and Vision Zero, members of the public will expect extremely high safety standards 
from an automated vehicle. 

https://www.gov.uk/government/calls-for-evidence/automated-vehicles-statement-of-safety-principles/automated-vehicles-statement-of-safety-principles#safety-level-better-than-careful-and-competent-human-drivers
https://www.gov.uk/government/calls-for-evidence/automated-vehicles-statement-of-safety-principles/automated-vehicles-statement-of-safety-principles#safety-level-better-than-careful-and-competent-human-drivers


 

 

There is evidence that when responsibility is handed over to a third party the public’s 
expectations of safety are much higher. That means they not only want to feel safe 
but also be safe from a collision which may cause them harm.  

As such, automation should be much safer than human drivers, at least in 
quantitative terms. Ethically, any incident where liability is held by the third party is 
likely to cause societal outrage, much more so than human-caused incidents. 

Any ambiguity cannot be accepted, we expect that quantitative measures of safety 
must be defined and benchmarked if we are to be sure that the automation is 
“better”.   

 

 

 

 

 

28. In your view what characterises a standard higher than careful and 
competent human driving (providing evidence if possible)? 

Comment: 

A standard higher than careful and competent driving would be defined by a vehicle 
that would try and prevent collisions and critical events in the first place, through 
‘anticipatory driving’. 

A perfect driver would take into account the capabilities of the vehicle, awareness of 
tyre tread, age of brakes, dynamic capabilities and adapting driver behaviour in 
response to these vehicle qualities.  

They would also have ability to detect and predict the behaviour of other entities 
and unexpected movements, for example slowing down near a line of parked cars 
where there is the potential a child may run out from between them, or allowing 
more room when driving past parked cars in case a door is opened. 

In essence, a standard higher than careful and competent is defined by a cautious 
and anticipatory driving style.  

[Attach additional documentation to your return] 

 

29. In your view, what are the implications of setting a higher safety 
standard than careful and competent human drivers? 



 

 

Setting a higher standard provides the opportunity to create improved safety, in line 
with Vision Zero and with the Safe System. It also has the potential to create greater 
confidence for those wishing to travel by active modes. 

It also is likely to lead to greater public acceptance of automated vehicles as there is 
evidence that when responsibility is handed over to a third party the public’s 
expectations of safety are much higher.  

It also provides an appropriate ethical standing - safety metrics to be fair and 
equitable for everyone, with no bias. 

  
 

  



 

 

Impact of automated vehicles on road users 

In setting our safety standard, we must consider the overall population’s safety 
while travelling in or in the vicinity of automated vehicles. We believe the overall 
improvement in road safety should not come at the expense to safety of any groups 
of road users, such as cyclists, pedestrians, horse riders, and motorcyclists. 

We are therefore asking questions to understand the likely impacts of automated 
vehicles on other road users. 

More information can be found in the securing an improvement in road safety 
section [opens in a new window] of the call for evidence. 

30. In your view what evidence should be used to assess the safety 
impact that automated vehicles will have on other road users through 
the hierarchy of road users (providing specific evidence to support 
your response)?  

Comment: 

Assessment of the safety impact of automated vehicles on other road users through 
the hierarchy of road users should interrogate whether automated vehicles are 
improving safety for people at the top of that hierarchy: those walking, using small 
mobility aids, cycling etc., or whether they are causing new risks. 

Evidence should demonstrate application of the hierarchy through virtual, off-road 
and in-situ testing and should include: 

• Crash data  

• Near miss reports  

• Simulation of AV behaviour around vulnerable road users  

• User feedback and observational studies  

If road safety is to be improved Automated Vehicles should prioritise the safety of 
people at the top of the hierarchy of road users, i.e. those travelling outside a 
vehicle, who are most vulnerable to harm in the event of a collision with those 
travelling in larger, faster vehicles. 
  

 

[Attach additional documentation to your return] 

 

https://www.gov.uk/government/calls-for-evidence/automated-vehicles-statement-of-safety-principles/automated-vehicles-statement-of-safety-principles#securing-an-improvement
https://www.gov.uk/government/calls-for-evidence/automated-vehicles-statement-of-safety-principles/automated-vehicles-statement-of-safety-principles#securing-an-improvement


 

 

We are now asking about groups with protected characteristics and the effect of 
automated vehicles. The protected characteristics are: 

• age 
• disability 
• gender reassignment 
• marriage and civil partnership 
• pregnancy and maternity 
• race 
• religion or belief 
• sex and sexual orientation 

Do not provide any personal information relating to yourself or another identifiable 
person. 

31. What evidence are you aware of about the safety impact that 
automated vehicles will have on groups with protected 
characteristics? 

Comment: 

AVs should bring opportunity for improved safety outcomes for these groups and 
provide a chance for transport to be fair and equitable for everyone, with no bias 
against any particular group. 

There should be the opportunity for those currently excluded from the existing 
transport system to be able to travel around more easily. For example, AVs bring 
the potential for people who are currently unable to travel themselves due to some 
infirmity to be transported independently by an automated vehicle. This may be 
someone too elderly or disabled to drive themselves. It is important to note that this 
will be a benefit that is only unlocked at level 5 of automation. 

When considering people with a disability, it is, however, still important to note the 
benefit which human drivers can bring. In the ‘Automated Passenger Services: 
Researching Driver Roles and Passenger Inclusivity’ report, 21 out of the 66 
identified roles were assessed as difficult to fulfil without a driver or onboard 
attendant present. Among these, roles essential for safety and passenger 
accessibility emerged as particularly problematic areas requiring further attention. 

Automated passenger services: researching driver roles and passenger inclusivity 
 
  

 
[Attach additional documentation to your return]  

https://assets.publishing.service.gov.uk/media/6859299876eec44bf9d71df9/automated-passenger-services-researching-driver-roles-and-passenger-inclusivity.pdf


 

 

Equality and fairness safety principle 

The previous 2023 to 2024 government committed during the passage of the 
Automated Vehicles Act 2024 that the statement of safety principles would be 
designed to include a safety principle relating to equality and fairness. 

  
We are now asking you about including an equality and fairness safety 
principle.  We intend to apply an equality and fairness safety principle to the 
outcomes between different groups of road users, for example, cyclists and 
pedestrians.  

32. Do you agree or disagree that an equality and fairness safety 
principle should be included within the statement of safety 
principles?  

  X   Agree (Go to ‘Scope of equality and fairness safety principle’) 

     Disagree 

     Neither agree nor disagree 

     Don't know (Go to ‘Measuring equality and fairness safety principle’) 

 
  



 

 

Equality and fairness safety principle reasoning 

33. Why do you think this (providing evidence if you can)? 

Comment: 

The safety metrics must be fair and equitable for everyone, with no bias regardless 
of which mode of transport is used. People walking or on pedal cycles are just part 
of the wider use of modes of transport now and into the future which are not in 
vehicles. There will also be interactions with larger public transport modes such as 
trams and trains. 

Safety must increase across all use situations; the majority of types of roads do 
allow people outside motor vehicles. 

A further point to consider in the context of equality and fairness relates to future 
scenarios and the authorised self-driving entity. Where automated features no 
longer require a human to take over the driving task (SAE Level 4), we believe there 
is a significant opportunity to improve the mobility of disabled people who may have 
otherwise been reliant on others in order to travel, through the introduction of 
automated vehicles. However, we believe there needs to be clear definitions around 
who holds responsibility for things such as vehicle upkeep where the vehicle owner 
themselves is unable to do so. The equality and fairness principle has to recognise 
the multiple potential uses of automation.   

 
[Attach additional documentation to your return]  



 

 

Scope of equality and fairness safety principle 

34. Do you agree or disagree that an equality and fairness safety 
principle should focus on all road users? 

  X   Agree  

     Disagree  

     Neither agree nor disagree  

     Don’t know (Go to ‘Measuring equality and fairness safety principle’) 

 
  



 

 

Scope of the equality and fairness safety principle: 
reasoning 

35. Why do you think this (providing evidence if possible)? 

Comment: 

PACTS believes it does not make sense to exclude other road users in the scope of 
the equality and fairness principle as the majority of types of roads do allow for 
people outside motor vehicles. 

Those road and vehicle users who come into contact with automated vehicles 
(drivers and other users of the road environment) should be reasonably able to 
anticipate the behaviours of the automated vehicle to interact more safely, take 
preventative actions and to avoid incidents. The public needs to be able to have a 
sense of ‘trust’ in the behaviour of automated vehicles. Currently, there are no 
proposals for automated vehicles to have external indicators that show they are 
AVs, PACTS believes this is problematic and something that should be covered in 
regulations.  

  

 
[Attach additional documentation to your return]  



 

 

Measuring equality and fairness safety principle 

36. In your view, what metrics, if any, should be considered to support 
monitoring and evaluation of performance against an equality and 
fairness safety principle? 

Any metrics used to monitor performance against an equality and fairness principle 
should demonstrate that regardless of any protected characteristics the AV will 
respond equally, for passenger and other road user. 

Key to assessing this principle will be the ability to extract information from an 
autonomous vehicle to interrogate why it is making the decisions it is.  

Another important consideration here is the six ethical principles for robots, as 
defined by EPSRC (Engineering and Physical Sciences Research Council) 
Principles of Robotics. 

Full article: Principles of robotics: regulating robots in the real world 

Key principles to consider here, that apply to autonomous vehicles, are: 

• Humans, not robots, are responsible agents – responsibility for a robot’s 
actions should lie with its human creators, owners or operators. 

• Robots should be designed in ways that assure their safety and security – 
safety mechanisms must be fundamental in design. 

• It should be possible to find out who is legally responsible for a robot – there 
must be clear accountability and traceability regarding decisions taken by 
robots. 

• Robots should be designed to be open, transparent and inspectable – the 
workings and decision-making processes should be understandable and 
accessible to users and regulators.  
 
 
 

 

 
  

https://www.tandfonline.com/doi/full/10.1080/09540091.2016.1271400#d1e420


 

 

Measuring performance under the general 
monitoring duty 

The Automated Vehicle Act 2024 sets out a requirement for the Secretary of State 
for Transport to put in place effective and proportionate arrangements to monitor 
and assess the general safety performance of authorised automated vehicles.  This 
includes monitoring and assessing the extent to which performance is consistent 
with the statement of safety principles. 

  
A range of approaches could be taken to monitor and assess whether the safety 
standard set by the statement of safety principles is being met, including:  

• identifying and monitoring substantial safety outcomes, such as the number 
of collisions involving automated vehicles or the number of people killed or 
seriously injured 

• monitoring broader measures of safety risk, such as the number of times 
automated vehicles breach traffic rules 

More detail is available in the measuring performance under the general monitoring 
duty section [opens in a new window] of the call for evidence documentation.  

37. In your view, what outcomes should be considered for the 
monitoring and evaluation of performance against the statement of 
safety principles? 

It will be important to first qualify what situations there are when the statement of 
safety principles apply e.g. post-deployment. Following this it will then be 
necessary to list what is to be measured…..(as above, i.e.)  

• The number of collisions involving automated vehicles or the number of 
people killed or seriously injured. A broad definition for ‘involving’ will be 
necessary to here to take into account where the actions of an AV may 
have caused other road users to act differently.  

• The number of times automated vehicles breach traffic rules 

Beyond this however, it will be important to not solely measure incidents where 
things have gone wrong, but also to measure near misses and how vehicles 
made decisions in these situations. This might include: 

• Proportion of normal events to critical events. 

• Data on anticipatory driving and the ability for a vehicle to foresee when a 
situation is becoming risky. 

• Reliability of safety critical components.  

• Software change management. 

https://www.gov.uk/government/calls-for-evidence/automated-vehicles-statement-of-safety-principles/automated-vehicles-statement-of-safety-principles#measuring-performance
https://www.gov.uk/government/calls-for-evidence/automated-vehicles-statement-of-safety-principles/automated-vehicles-statement-of-safety-principles#measuring-performance


 

 

  

 

38. In your view, what sources of information could be used to 
monitor and evaluate performance of these outcomes? 

 

There is a wide variety of available sources to monitor and evaluate performance, 
which may include: 

• STATS 19 – for details of deaths and serious injuries  

• Data from vehicles and operators – both to interrogate decision making 
during critical events but also to assess anticipatory driving in non-critical 
events 

• Monitoring of infrastructure 

• Data collection from other vehicles 

 
There are a few things of critical importance to ensure that performance can be 
effectively monitored and evaluated. One is the introduction of a road safety 
investigation branch to effectively investigate critical events and enable lessons to 
be learned, improving safety and preventing similar incidents from occurring. Any 
investigation branch must also not be limited to AVs but should cover all 
collisions. The other is a clear process for data access for regulatory bodies, in 
order to be able to properly interrogate autonomous vehicle decision making in 
critical events. 
 

 
 

 
  



 

 

Comparing human and automated driving 

We want to explore what evidence could exist on human drivers’ performance and 
how this could be used to make comparisons with automated vehicles’ 
performance.   

 
More information is set out the making comparisons to the performance of human 
drivers section [opens in a new window] in our call for evidence documentation. 

39. In your view, what evidence sources could be used to compare the 
safety performance of human drivers and automated vehicles? 

 
Comparisons between human drivers and automated vehicles will be difficult to draw 
as automated vehicles use sensors and measures of actuation which have different 
abilities to those of a human driver. PACTS believes that comparison of safety 
performance will need to go beyond deaths, serious injuries and other critical events 
and also cover anticipatory driving and other metrics. Below we have outlined 
considerations that we believe should be assessed when considering if both human 
drivers and automated vehicles are performing at the agreed level of safety.  

Assessment of safe automated driving will need to be based upon: 

• Adhering to road laws 

• Dealing with unexpected scenarios 

• Dealing with new scenarios 

• Dealing with reduced visibility  

• Dealing with mechanical failure 

• Being responsive to software anomalies  

 
A safe human driver is also difficult to define but would drive not just within road law 
set out within the Highway Code. They would be competent within scenarios they 
have already experienced but also be able to anticipate new situations and respond 
to them with appropriate action to avoid causing a collision or critical event, or to 
limit the severity of a collision. 

Factors to consider around safe human driving include: 

• No at fault crashes, as per insurance i.e. crashes should be avoided where 
possible. 

https://www.gov.uk/government/calls-for-evidence/automated-vehicles-statement-of-safety-principles/automated-vehicles-statement-of-safety-principles#making-comparisons
https://www.gov.uk/government/calls-for-evidence/automated-vehicles-statement-of-safety-principles/automated-vehicles-statement-of-safety-principles#making-comparisons


 

 

• An appropriate level of care and respect for other road users, as per the 
Highway Code rules for road users requiring extra care. 

• A KSI / million miles driven rate significantly lower than the average human 
driver.  

However, it is difficult to draw comparisons between human and automated driving  

  
 

40. In your view, what metrics comparing the safety performance of 
human drivers and automated vehicles should be annually reported 
on by the Secretary of State? 

Some suggested metrics include: 

• The number of collisions and near misses involving automated vehicles or the 
number of people killed or seriously injured, compared with human drivers. 

• The number of times automated vehicles breach traffic rules compared to 
human drivers. 

The metrics outlined above should be relatively easy to access and report on. 
However, there is other forms of metric that should be easier to interrogate for 
automated vehicles but will be difficult to measure for humans using current 
methods (i.e. human influenced incidents involving impairment or distraction). Other 
metrics that will be trickier to measure may include: 

• Proportion of normal events to critical events. 

• Data on anticipatory driving and the ability for a vehicle / driver to foresee 
when a situation is becoming risky. 
 
 
 

 

 
  



 

 

Other principles for consideration  

The previous 2023 to 2024 administration identified several principles that might be 
included within the statement of safety principles. The policy scoping notes for the 
introduction of the Automated Vehicle Bill to the House of Lords details these 
principles.   

We believe 3 of these previously identified principles should be considered as 
enablers of the safety expectations that the statement of safety principles  will 
establish and are therefore better placed within other areas of the regulatory 
regime. These 3 principles are: 

• the ability to drive without human monitoring of the vehicle or road 
environment or without human control 

• cyber resilience 
• explainability 

More details can be found in our other principles for consideration section [opens in 
a new window] in the call for evidence documentation.  

41. Do you agree or disagree with our proposed approach to these 
potential principles? 

  X   Agree 

     Disagree 

     Don't know (Go to ‘Other principles to include’) 

 
  

https://www.gov.uk/government/calls-for-evidence/automated-vehicles-statement-of-safety-principles/automated-vehicles-statement-of-safety-principles#other-principles
https://www.gov.uk/government/calls-for-evidence/automated-vehicles-statement-of-safety-principles/automated-vehicles-statement-of-safety-principles#other-principles


 

 

Other principles for consideration reasoning 

42. Why do you think this (providing evidence if possible)?   

Comment: 

We have set out our reasoning below: 

• The ability to drive without human monitoring of the vehicle or road 
environment or without human control – as this is fundamental to automation 
where there is no user in charge. 

• Cyber resilience – as the safe operation of automated vehicles will hinge 
upon cybersecurity, risks to cybersecurity have the potential for devastating 
impacts in a road environment.  
 
 
 

 
[Attach additional documentation to your return]  



 

 

Other principles to include 

43. In your view, are there any other principles you think should be 
included within the statement of safety principles?  

  X   Yes 

     No (Go to ‘Other evidence on safety expectations’)  

     Don't know (Go to ‘Other evidence on safety expectations’) 

 
  



 

 

Other principles to include 

44. What other principles do you think should be included and why 
(providing evidence if possible)? 

Comment: 

The safety principles for automated vehicles should include a reference to the 
ethical standard guidance, designed to ensure that the vehicle will have the same 
“moral responsibilities” as a good human driver. 

See: BS ISO 39003:2023, "Road Traffic Safety: Guidance on Ethical Considerations 
relating to safety for autonomous vehicles". 
 
  

 
[Attach additional documentation to your return]  
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https://www.en-standard.eu/bs-iso-39003-2023-road-traffic-safety-rts-guidance-on-ethical-considerations-relating-to-safety-for-autonomous-vehicles-1/


 

 

Other evidence on safety expectations 

45. Provide any further evidence you wish to submit for consideration 
on what safety expectations should be set for the deployment of 
automated vehicles. 

Comment: 

 
 
  

 
[Attach additional documentation to your return]  



 

 

Final comments 

46. Any other comments? 

 

PACTS has concerns related to autonomous vehicles and AI, as detailed below: 

1. The UK does not currently have an Artificial Intelligence Act that 
autonomous vehicles should be aligning to (this would relate to developers 
and users) 

2. There is currently a call for evidence from the Human Rights Joint 
Committee on Human Rights and AI. 

3. The UK has published an AI Action Plan that concerns financial 
opportunities above monitoring and measuring safety risks. 

Hence, the automated vehicle piece is wider than it first appears and safety will 
ultimately be compromised without consideration to points 1, 2 and 3 above. 

  
 

 


