
Response to the Law Commissions’ preliminary consultation on Automated Vehicles 

(Law Commission Consultation Paper 240; Scottish Law Commission Discussion Paper 166)  

 

Please note that this consultation response has been reproduced from information entered on the 

Citizen Space online portal.  

 

Any personal email addresses and phone numbers have been excluded from this document.  

 

Unanswered questions have been deleted from this document.  

 

 

What is your name?  

 

Richard Sarginson 

 

What is the name of your organisation? 

 

I am retired 

 

Are you responding to this consultation in a personal capacity or on behalf of your 

organisation?  

 

[Respondents chose from the following options:  

- Personal response; 

- Response on behalf of your organisation; 

- Other.] 

 

Personal response 

 

 

CHAPTER 3: HUMAN FACTORS 

 

A new role in driving automation: the “user-in-charge” 

 

Consultation Question 1 (Paragraphs 3.24 - 3.43): 

 

Do you agree that: 

 

(1) All vehicles which "drive themselves" within the meaning of the Automated and 

Electric Vehicles Act 2018 should have a user-in-charge in a position to operate the 

controls, unless the vehicle is specifically authorised as able to function safely 

without one?  

 

[Respondents chose from the following options: Agree; Disagree; Other.] 

 

Agree 

 

Essential. When there has been use of these systems with a human minder for 

a couple of decades with very few problems, then perhaps this can be relaxed. 

 



(2) The user-in-charge:  

(a) must be qualified and fit to drive;  

(b) would not be a driver for purposes of civil and criminal law while the 

automated driving system is engaged; but 

(c) would assume the responsibilities of a driver after confirming that they are 

taking over the controls, subject to the exception in (3) below? 

 

[Respondents chose from the following options: Agree; Disagree; Other.] 

 

Agree 

 

2c  would agree to this wording “would assume the responsibilities of a driver 

after confirming that they had taken over the controls, subject to the exception in 

(3) below?” 

That is, they are confirming the actually have control, not that they are in the 

process of taking control. 

Taking over control is a two step process; initiating the take over and then 

confirming that you have taken over. This will be the case in either direction. 

 

(3) If the user-in-charge takes control to mitigate a risk of accident caused by the 

automated driving system, the vehicle should still be considered to be driving itself 

if the user-in-charge fails to prevent the accident. 

 

[Respondents chose from the following options: Agree; Disagree; Other.] 

 

Agree 

 

This is a statement with which I agree, but suggest it is likely that at some time 

there will be an accident where the exact sequence of events and the user-in-

charge's actions will come under scrutiny.  

So, generally yes, but how is the user in charge to show/demonstrate/prove his 

perception of the situation and his reasons for taking control. Accidents often 

happen too quickly for a human to do much anyway. 

 

Consultation Question 2 (Paragraph 3.45): 

 

We seek views on whether the label “user-in-charge” conveys its intended meaning. 

 

Yes, but in my mind, I believe that this may conflict with the way in which Q23 is 

resolved. I am concerned, in that case, about criminalising someone who has an AV 

which he basically has to trust (as that was the basis on which it was purchased) and 

then, because of his trust and consequent inaction, he is made a criminal. 

So is he really in-charge?  

In reality, I have to recognise that User In Charge is the best way of expressing this. My 

problem is with Q23. 

 

Consultation Question 3 (Paragraphs 3.47 - 3.57): 

 



We seek views on whether it should be a criminal offence for a user-in-charge who is 

subjectively aware of a risk of serious injury to fail to take reasonable steps to avert that 

risk.     

  

[Respondents chose from the following options: 

- Yes, it should be a criminal offence; 

- No, it should not be a criminal offence; 

- Other.] 

 

No, it should not be a criminal offence 

 

This should not be a criminal offence. Very unhappy with this as it implies that in the 

situation envisaged, the UIC (user in charge) will have the idea and time to take 

mitigating action. If it is assumed that the UIC has at least some faith and reliance in 

the system, won’t he be inclined to believe that the AV will have the situation under 

control? 

However, there is a class here where, in some types of situation, it should be an offence. 

Eg if the autonomous system should not be used in snow, and the UIC switches it on, 

then this should be an offence; however, I can see real problems in defining when 

snow/slippery conditions are deemed to exist. It would be even worse for the condition 

‘presence of ice’. This latter condition might require the autonomous system for general 

driving to be locked out from use if the measured air temperature is <4C. 

 

When would a user-in-charge not be necessary? 

 

Consultation Question 4 (Paragraphs 3.59 - 3.77): 

 

We seek views on how automated driving systems can operate safely and effectively in 

the absence of a user-in-charge.   

 

For short duration journeys such as inter-terminal transport at airports 

For longer duration journeys if the road excludes any other traffic. However, it would be 

necessary to have an emergency plan to cope with the foreseeable, like medical 

emergencies (eg. heart attacks). 

All instances for a no-UIC system would need specific individual licensing.       

 

Consultation Question 5 (Paragraphs 3.59 - 3.77): 

 

Do you agree that powers should be made available to approve automated vehicles as 

able to operate without a user-in-charge? 

 

[Respondents chose from the following options: Agree; Disagree; Other.] 

 

Agree 

 

Yes, but there must be very tight control on an individual basis with inspection and 

revalidation.  



 

When should secondary activities be permitted? 

 

Consultation Question 6 (Paragraphs 3.80 - 3.96):  

 

Under what circumstances should a driver be permitted to undertake secondary 

activities when an automated driving system is engaged? 

 

As I understand this document, the UIC will be required to maintain situational 

awareness at all times.  

Example: This implies the UIC has at least a general appreciation of the route. AV in 

autonomous mode on motorway, very near a junction. Crash ahead is broadcast so the 

AV decides to leave the motorway at the upcoming junction. UIC now needs to know 

the new intended route, likely to be totally unknown to him. During the process of finding 

out the new route to get this ‘essential’ information, he will be paying significantly less 

attention to the immediate situation on the road. I would suggest this may be permissible 

but it would require a lot of development and careful definition.  

Other things, not to do with driving, that might be permitted 

Eating a prepared small bite-size sandwich or sweet, but not an ice cream 

Drinking through a straw so the UIC can keep eyes-on the situation; drinking from a cup 

directly would not be acceptable 

A list of specific allowed activities could be developed along with examples of banned 

activities. 

The allowed activities must not impede the UIC having situational awareness and being 

able to respond immediately as and when needed. 

However, I do not recall seeing anything in this document that talks about rest periods 

from the act of monitoring. Perhaps this needs to be considered.? 

 

Consultation Question 7 (Paragraphs 3.80 - 3.96): 

 

Conditionally automated driving systems require a human driver to act as a fallback 

when the automated driving system is engaged. If such systems are authorised at an 

international level:  

 

(1) should the fallback be permitted to undertake other activities? 

 

[Respondents chose from the following options: Yes; No; Other.] 

 

No 

 

No.  For example, reading and answering emails, can be very distracting and the 

UIC will be thinking about the information received more than maintaining 

situational awareness. 

As a general comment, there are few systems in use and there is certainly little 

performance data, accident rates etc. This may be an area where there can be 

some later revision for specific systems 

 

(2) if so, what should those activities be? 

 



 

CHAPTER 4: REGULATING VEHICLE STANDARDS PRE-PLACEMENT 

 

A new safety assurance scheme 

 

Consultation Question 8 (Paragraphs 4.102 - 4.104): 

 

Do you agree that: 

 

(1) a new safety assurance scheme should be established to authorise 

automated driving systems which are installed:  

(a) as modifications to registered vehicles; or 

(b) in vehicles manufactured in limited numbers (a "small series")?  

 

[Respondents chose from the following options: Agree; Disagree; Other.] 

 

Agree 

 

Irrespective of numbers, a safety assurance scheme should apply to all. 

In your document: 

"4.104 It is not our intention to replicate the work done at the international or EU 

level." 

So who is going to carry out the functions of the EU? 

What happens to the UK's position vis-a-vis UNECE? 

The UK is in danger of not being able to export the EU if we get no-deal 

 

(2) unauthorised automated driving systems should be prohibited? 

 

[Respondents chose from the following options: Agree; Disagree; Other.] 

 

Agree 

 

They are complex system and errors can be costly and dangerous, All systems 

must be regulated and controlled. 

 

(3) the safety assurance agency should also have powers to make special vehicle 

orders for highly automated vehicles, so as to authorise design changes which 

would otherwise breach construction and use regulations?   

 

[Respondents chose from the following options: Agree; Disagree; Other.] 

 

Other 

 

Basically, I disagree, but I can appreciate that there may be a need, but such 

powers, if allowed, should be used in very rare and tightly controlled, auditable 

circumstances. The case would need to be very strong. 

Imagine what happens when such an AV is authorised, has an accident and the 

(contributory) cause is traced to the authorised breach 



 

Consultation Question 9 (Paragraphs 4.107 - 4.109):  

 

Do you agree that every automated driving system (ADS) should be backed by an entity 

(ADSE) which takes responsibility for the safety of the system?   

 

[Respondents chose from the following options: Agree; Disagree; Other.] 

 

Agree 

 

ADSE must be a part of the Public Sector, never sold off, and no part of the decision-

making process should be subcontracted to the private sector. 

Ultimate responsibility should reside with a Minister of the Crown and he should be 

answerable to Parliament and their normal review structure. 

The safety of the system is vital and must be properly funded. Everyone in the country 

should benefit, and I believe it is right for it to be a public sector task.       

 

Consultation Question 10 (Paragraphs 4.112 - 4.117): 

 

We seek views on how far should a new safety assurance system be based on 

accrediting the developers’ own systems, and how far should it involve third party 

testing. 

 

Third party testing is absolutely essential and it should be on the basis of these tests 

that accreditation is based.. Developers results should be available and examined, but 

the third party testing must be totally independent of the manufacturers/developers.  

The testing must use data (and test routes?) that have not  been used during any part 

of the development. The concern is that use of previously used data may not really test 

the system enough to ensure safety. 

In my view it is a public sector only function. 

 

Consultation Question 11 (Paragraphs 4.118 - 4.122): 

 

We seek views on how the safety assurance scheme could best work with local 

agencies to ensure that is sensitive to local conditions. 

 

I am not sure I can add anything useful to what has already been written, except that 

systems must be licenced  to operate in its intended domain and so using local 

knowledge is essential.  

A ‘log book’ of all that has been considered and how/if each individual item has been 

treated should be kept. I suggest it should be available for public inspection and 

comment. They may well valuable local information that even the experts don’t have. 

 

CHAPTER 5: REGULATING SAFETY ON THE ROADS 

 

A new organisational structure? 

 

Consultation Question 12 (Paragraphs 5.30 - 5.32): 

 



If there is to be a new safety assurance scheme to authorise automated driving systems 

before they are allowed onto the roads, should the agency also have responsibilities for 

safety of these systems following deployment?  

 

[Respondents chose from the following options: Yes; No; Other.] 

 

Yes 

 

Yes, the agency should have on-going responsibilities. These will be complex systems 

and, as their use grows, their may well be unwelcome emergent behaviour in the AVs. 

Any split in responsibility for safety related issues will possibly be detrimental to their 

ability to carry out their role successfully. So the agency’s responsibilities in these three 

areas should extend to advanced driver assistance systems.  

 Queries 1, 2, 3  answer is Yes to all. 

 

If so, should the organisation have responsibilities for:  

(1) regulating consumer and marketing materials?  

(2) market surveillance? 

(3) roadworthiness tests? 

 

[Answers chosen from list of options above:] 

 

(1) regulating consumer and marketing materials. 

(2) market surveillance. 

(3) roadworthiness tests. 

 

I cannot see any logic to splitting the responsibility. Split responsibility seems likely to 

sow the seeds for mistakes and a lack of coordination 

 

We seek views on whether the agency’s responsibilities in these three areas should 

extend to advanced driver assistance systems.  

 

[Respondents chose from the following options: 

- Yes, extend to advanced driver assistance systems; 

- No, do not extend to advanced driver assistance systems; 

- Other.] 

 

Yes, extend to advanced driver assistance systems 

 

It would be illogical to do otherwise. 

 

Driver training 

 

Consultation Question 13 (Paragraphs 5.54 - 5.55): 

 

Is there a need to provide drivers with additional training on advanced driver assistance 

systems?  

 

[Respondents chose from the following options: Yes; No; Other.] 

 



Yes 

 

Using AV systems looks likely to be sufficiently different from manual driving to require 

specific training, The basic act will seem simple, but monitoring and understanding the 

situation on an on-going basis will not, I believe, be a skill acquire by just being shown 

the system once.  Maintaining concentration for any significant length of time will be 

difficult as the UIC will know that there little to do - that the system will cope.  

I would have no confidence that most of the population could maintain concentration to 

monitor for perhaps hours at a time, 

 

If so, can this be met on a voluntary basis, through incentives offered by insurers? 

 

[Respondents chose from the following options: Yes; No; Other.] 

 

No 

 

A new separate licence should be required to use an AV system above level 2. It has 

the name 'driving' but the task has become very different.  

As an analogy (but don't stretch it too far); can a pilot who can fly a Spitfire be allowed 

to fly a Jumbo which can take off, fly a pre-programmed route and then land 

automatically? 

 

Accident investigation 

 

Consultation Question 14 (Paragraphs 5.58 - 5.71): 

 

We seek views on how accidents involving driving automation should be investigated.  

 

The use of such a large amount of software in a safety critical role requires, I believe, a 

very different structure for accident investigation. Those responsible for accident 

investigation will also need to have responsibility for investigating reported problems 

with AVs even when there is no accident. One model that might be examined is that 

used to look at air accidents.  

There may well be a number of local branches of the organisation but there will need to 

be one central point that covers the whole of the UK, so that all accidents and reported 

problems can be cross correlated to determine if there are common patterns and 

features that may have a common cause. Obviously, each investigation will be different, 

but the way in which investigations are handled should be standardised as far as is 

practical so that it is easy to make comparisons between incidents and allow patterns 

to be spotted. 

 

We seek views on whether an Accident Investigation Branch should investigate high 

profile accidents involving automated vehicles? Alternatively, should specialist 

expertise be provided to police forces. 

 

An accident requires a lead organisation that has full responsibility for the scene of any 

incident and its preservation and the gathering of evidence. . 

A model structure similar to that used for aircraft accident investigation would seem 

appropriate. 



 

Setting and monitoring a safety standard 

 

Consultation Question 15 (Paragraphs 5.78 - 5.85): 

 

(1) Do you agree that the new safety agency should monitor the accident rate of 

highly automated vehicles which drive themselves, compared with human 

drivers? 

 

[Respondents chose from the following options: Agree; Disagree; Other.] 

 

Agree 

 

It will be essential to analyse accidents looking for commonality. If there are 

common features, it could indicate an underlying common cause; eg a software 

problem. 

However, may I suggest that Accident rates for all AVs  at SAE 3 and above need 

to be monitored  in relation  to (at a minimum) 

1 the software type and version number for the control system 

2 each sensor system hardware version 

3 each sensor system software version 

4 Hardware used anywhere in the control of the car's speed, direction etc 

Most, if not all of this, if built into the design correctly could be downloaded into a 

memory stick, so that it was part of a standard procedure and would take a few 

seconds. 

 

(2) We seek views on whether there is also a need to monitor the accident rates 

of advanced driver assistance systems. 

 

[Respondents chose from the following options:  

- Yes, monitor advanced driver assistance system accident rates; 

- No, do not monitor advanced driver assistance system accident rates; 

- Other.] 

 

Yes, monitor advanced driver assistance system accident rates 

 

Yes, for the same reasons given in the previous answer 

 

The technical challenges of monitoring accident rates 

 

Consultation Question 16 (Paragraphs 5.86 - 5.97): 

 

(1) What are the challenges of comparing the accident rates of automated driving 

systems with that of human drivers? 

 

(1) This is a key area and accidents will happen.  

There will be difficulties in making comparisons, because there will always be 

issues that like is not being compared with like. Autonomous vehicles will be able, 

if programmed to do so, provide far more information than can be provided from 

the likes of today's manually driven car. The AV will have data which has no 



equivalent in the manual only world. Also, almost certainly, aspects that should 

be covered won’t be because it won’t be fully appreciated what is necessary to 

allow accurate comparisons to be made. So the information to be collected 

following an accident should not be set in stone, there should be dynamically 

learning what is needed and what provides the best data to allow worthwhile 

conclusions to be made. 

I would suggest starting with a list of all the information that is currently collected 

and how currently accidents are categorised. Look at the likely availability of the 

same information from an AV (at each SAE level) to ensure that accidents can 

be categorised into reasonably similar groupings.  

This approach would minimise change but it may well then be found that 

changes, if made, would provide more meaningful results. Thus, I do think that 

this is a valuable topic which needs to have flexibility built in. 

 

(2) Are existing sources of data sufficient to allow meaningful comparisons? 

Alternatively, are new obligations to report accidents needed? 

 

(2) "Are existing sources of data sufficient to allow meaningful comparisons?" 

No. Currently, I suggest, that many/almost all accidents are put down to driver 

error. Although there is some assistance now available, the driver is still in charge 

and uses his senses about the conditions both inside and outside the car to allow 

him to make decisions and then his memory (which can be faulty) to provide the 

most valuable data.  

But in the future, an AV will be using sensors which rely on the performance of 

all the sensors, some of which use parts of the electromagnetic spectrum that 

humans cannot sense directly. The output from those sensors is vital to 

controlling the car and can be recorded to be made available for accident 

investigation. Perhaps the storage needs would be small and just for the last few 

minutes before the crash. As the AV will have been controlled based, in part,  on 

the output from those sensors, it is clear that existing data sources (ie the UICs 

memory) are insufficient to make any meaningful comparison except at the most 

top level.  

"Alternatively, are new obligations to report accidents needed? " 

Changing the obligations for those with manual only cars is probably only 

possible in the margins. However, data from AVs if defined early in their 

development should become part of their development process. Added in at the 

end of development will almost certainly be costly and difficult. 

Almost certainly, changes will be needed across the board. To me the point of an 

investigation is to determine what happened; providing the answer to this 

question starts to define the data needed irrespective of the type of vehicle. But 

AVs will have to provide information that allows the question "did the software or 

the sensor system contribute in any way?" - an answer will be needed every time. 

There is a need to collect and publish the real data about accident rates rather 

than just allowing a rumour mill to provide biassed data. 



 

CHAPTER 6: CIVIL LIABILITY 

 

Is there a need for further review? 

 

Consultation Question 17 (Paragraphs 6.13 - 6.59): 

 

We seek views on whether there is a need for further guidance or clarification on Part 

1 of Automated and Electric Vehicles Act 2018 in the following areas:  

 

(1) Are sections 3(1) and 6(3) on contributory negligence sufficiently clear?  

 

[Respondents chose from the following options: Yes; No; Other.] 

 

No 

 

It is quite possible that I have misunderstood things here. I would like to use a 

simple example. 

There is going to be an collision and the AV may be able to chose whether to 

save the lives of the UIC and passengers, or the lives of four people on pavement. 

For those who are killed, the cause of their deaths is entirely due to the choice 

pre-programmed. It appears that an alternative outcome was possible. And, if 

there is an element of choice, does it not then become a deliberate act, and can 

no longer be called an accident? 

Accidents with the cars of today with the skills of the manual drivers do not seem 

to offer that potential for choice. It is simply taken that the outcome is the outcome 

and no alternatives are considered. It is taken that, at some point, whoever is 

held liable for the accident made a mistake that then predetermined the outcome. 

So I would suggest that, if it is valid that an AV can make a choice, then the chain 

of liability is potentially different. (If the AV actually cannot perform in this way, 

and will not be able to make such a choice ever, why is there so much publicity 

given to ethical issues in the design of AVs).  

To divert for a moment; I accept that there can be accidents, but AVs are 

supposed to be designed to avoid them. The purpose of the software is to drive 

safely. I would contend that it is arguable that in many accidents involving AVs, 

the cause will be an underlying software problem at the heart of the failure. Surely 

the software is then considered to be ‘not of merchantable quality’? Isn’t the 

software then at fault? Isn’t it then the developers liability? But they aren’t in the 

chain in the current law and perhaps need to be. 

At present, when I buy a car, I own all of it. When I buy an AV I somehow doubt 

that I will own the software. It will be deemed that, in common with the way 

software is currently marketed, I will be leasing that software. Currently software 

is leased and there is a disclaimer about responsibility for its use not falling on 

the developer. This would be unacceptable  

The authorities need to approve the sale conditions of the software. Thus, it 

seems that I will be paying a charge to use software which, in case it proves 

faulty, I have to pay the insurance fee to cover my losses in an accident due at 

least in part to that faulty software. The software developer gets away for free; 

no comeback. All he has to ensure is that the software and the rest of the 

guidance system can pass the regulatory tests. I am far from happy about that. 



Why is the developer not in the liability chain? Why is it assumed that the UIC’s 

insurance will pay? Why should the UICs premiums be in effect paying for a 

defective product? It is the developer’s liability. 

I realise I haven’t answered the question, but the question is based on 

assumptions about the chain of liability being the same as it is now, and I don’t 

think it is. AVs introduce new actors into the causes of accidents and the cause 

of the actual outcome. 

I can hear the developer’s counsel saying now, “Well my Lord, the 5 year old 

child was on his way to school dressed as a Dalek and the software failed to 

recognise the Dalek as a child.” That would go down well, wouldn’t it!! It would 

also badly damage the reputation of the regulatory and testing authorities. 

 

(2) Do you agree that the issue of causation can be left to the courts, or is there 

a need for guidance on the meaning of causation in section 2?   

 

[Respondents chose from the following options:  

- Leave to courts;  

- Need for guidance;  

- Other.] 

 

Other 

 

There is certainly a need for guidance but I suggest it goes further 

Causation will need to be proven by experts presenting evidence. This will need 

to be considered in the same way as forensic evidence is. Today the evidence 

comes the driver, witnesses and that collected at the scene by the police and 

others. The same will be true with AVs but there will be additional evidence 

provided by the sensor and control systems' recorded data plus any necessary 

interpretation/explanation from the designers etc. However, I like to think that 

usable evidence is corroborative in nature, ie it comes from more than one source 

and that interpretation/explanation can be reinforced by independent experts 

agreeing. 

On occasion, there are likely to be disagreements about what each bit of 

evidence may mean having been subjected to more than one person's 

independent analysis. Thought needs to be given to how this situation might be 

resolved. 

It is worth considering whether evidence from those vehicles involved might be 

supplemented with that from nearby AV systems which have also recorded the 

scene, albeit from different viewpoints. Perhaps care should be taken that this 

evidence too  should also be gathered. 

 

(3) Do any potential problems arise from the need to retain data to deal with 

insurance claims? If so: 

(a) to make a claim against an automated vehicle’s insurer, should the injured 

person be required to notify the police or the insurer about the alleged 

incident within a set period, so that data can be preserved?  

(b) how long should that period be? 

 

To get to the point of decision as to whether or not to bring a case may take a 

considerable time. Thus evidence should be preserved for at least 5 years, with 



the right to be given an extension. Once a case has been notified, the evidence 

should not be destroyed. 

The regulatory authority should have the ability to require evidence to be kept 

without time limit. This would also apply to all cases of serious injury or death. 

The reason is that AVs will not always contain the same software that controls 

the way it is driven, it will be updated. I am concerned that, only if the evidence 

is kept, can it be possible to investigate patterns in accidents over periods of time, 

thus revealing an underlying cause. 

This line of thought would, I suggest, need to be developed into a logically 

consistent argument. I suspect that my suggested timescales may be too short. 

The regulatory authority will need to keep an archive of all versions of software 

that has been used and all that continues in use. 

 

Civil liability of manufacturers and retailers: Implications 

 

Consultation Question 18 (Paragraphs 6.61 - 6.116): 

 

Is there a need to review the way in which product liability under the Consumer 

Protection Act 1987 applies to defective software installed into automated vehicles?  

 

[Respondents chose from the following options: Yes; No; Other.] 

 

Yes 

 

Yes, as you will gather from Q17 answer, defective software must carry its own liability. 

Costs lie with the developer, no-one else. 

What happens if a developer goes out of business and his software/hardware is still in 

use? 

Whose responsibility will it be to keep the hardware in specification and provide the 

updated software should any problems be found? 

I am far from sure that simply leaving purchasers to continue to use their now 

unsupported systems is a valid way forward. Nor would it be acceptable to ask those 

purchasers to buy a complete different sub-system as a replacement, or to simple be 

told to use it in manual mode only. 

So how will consumers be protected? 

 

Consultation Question 19 (Paragraphs 6.61 - 6.116): 

 

Do any other issues concerned with the law of product or retailer liability need to be 

addressed to ensure the safe deployment of driving automation? 

 

Yes as developers and retailers produce more information on models intended for sale,  

I would expect issues to emerge as developers produce working systems. I suggest 

that liability issues should be reviewed on a regular basis. The regulatory authorities 

need to be tracking and understanding the technology now so as be able to as soon as 

products are released for sale. 

However, may I suggest that those servicing these systems will also bear a 

responsibility to ensure correct operation of hardware and software and that they will 

likely be considered liable if their work is faulty. So far, it has never been insisted that 

cars are serviced by specific garages tied to the car manufacturers. 



Spare parts for current cars often come from manufacturers other than the original 

maker. I cannot see it would be safe for such parts to be even on sale, let alone used 

to maintain AVs. Thus I would suggest that the regulatory and criminal regime be 

considered  for these areas mentioned above. However, there are almost certainly 

going to be ‘free competition’ issues here. 

 
CHAPTER 7: CRIMINAL LIABILITY 

 

Offences incompatible with automated driving 

 

Consultation Question 20 (Paragraphs 7.5 - 7.11): 

 

We seek views on whether regulation 107 of the Road Vehicles (Construction and Use) 

Regulations 1986 should be amended, to exempt vehicles which are controlled by an 

authorised automated driving system. 

 

[Respondents chose from the following options: 

- Yes, amend regulation 107 in this way; 

- No, do not amend regulation 107 in this way;  

- Other.]  

 

Other 

 

I have no views to offer, 

 

Consultation Question 21 (Paragraphs 7.5 - 7.11): 

 

Do other offences need amendment because they are incompatible with automated 

driving?  

 

[Respondents chose from the following options: Yes; No; Other.] 

 

Other 

 

I have no views to offer, 

 

Offences relating to the way a vehicle is driven 

Consultation Question 22 (Paragraphs 7.14 - 7.19): 

 

Do you agree that where a vehicle is: 

(1) listed as capable of driving itself under section 1 of the Automated and Electric 

Vehicles Act 2018; and 

(2) has its automated driving system correctly engaged;  

the law should provide that the human user is not a driver for the purposes of criminal 

offences arising from the dynamic driving task? 

 

[Respondents chose from the following options: Yes; No; Other.] 

 

Other 

 



How is the driver to know if the automated system is actually ‘correctly’ engaged? The 

implication is that, if it is found not to be correctly engaged, then the human is 

prosecutable. (What does correctly actually mean in this case? Is there a definition, in 

writing? Will it be different for different vehicle types and even for different software 

versions? Will there be a standard fixed procedure for all AVs?) 

He might believe it is, but it may not actually be properly engaged. If the driver has 

been through the procedure to engage the automated system, then he should not be 

prosecutable if it turns out that the system did not engage properly. However I cannot 

see that proof will be easy that he did all that was required and could then know for 

certain what the software had done and that it was in the correct state. 

Consider that the software will do many things on the instruction to engage the 

automated system and there is no way that the driver can know if it has happened 

properly. The engage procedure will be totally different from any manual car we are 

used to driving, We just start  the engine, put car into gear and drive having made sure 

its safe to start moving. The software will perform many procedures about which the 

driver has no knowledge.  

Thus, whilst I agree with the general intent here, I cannot accept the wording and have 

great doubts about the practicality. 

 

Consultation Question 23 (Paragraph 7.21): 

 

Do you agree that, rather than being considered to be a driver, a user-in-charge should 

be subject to specific criminal offences? (These offences might include, for example, 

the requirement to take reasonable steps to avoid an accident, where the user-in-charge 

is subjectively aware of the risk of serious injury (as discussed in paragraphs 3.47 to 

3.57)).  

 

Whilst I can understand the general thrust of this question, I am really unhappy about 

certain aspects.  

First, it is not at all clear that UIC action would always be beneficial, there is an 

underlying assumption that action will make things better. However, taking back control 

takes time and during that time, albeit short, the AV system may be interrupted in 

completing what might have been a successful series of actions. 

Second, it opens the door to 20:20 hindsight; the analyst and critic is under no pressure 

and will have a very different perception of events from those of the UIC. This would 

lead to unfairness. 

Third, it is potentially criminalising the UIC for not doing something and, in this case, it 

cannot be explicitly defined in advance. I am firmly of the view that criminal acts should 

be for an individual choosing to do the wrong thing, definable in advance in some explicit 

way. Simply to say that its failing to avoid  an accident when the UIC has not actual 

been in control, is far too vague. 

Fourth, the fact that there is an accident which is obvious to a human (in post event 

analysis) means that the AV system has failed to appreciate the danger and so failed 

to take action. This is the primary cause. It would be invidious to make the UIC a criminal 

for fail to take action to correct a serious failure in the software. This would be, in my 

view, a very quick way to bring the whole idea of AVs into total disrepute.  

So No, as framed, I have to totally oppose such a criminal offence. 

However, I can think of an example to make a point. 

A pedestrian using a zebra crossing – the UIC sees the person but the vehicle does not 

seem to slow as might be expected. The UIC would be expected to stamp on the brake 



(assuming that it is active) and that he should be able to stop or slow the vehicle. It 

would seem reasonable that this action should be taken, and might be seen as a reason 

for there being a criminal offence associated with not taking such an action. 

However, it raises a question “What controls are active always and would not be subject 

to the exchanging control procedure?” 

In the above case, it is likely that the UIC will have to act immediately by stamping on 

the brake, (exchanging control in a formal way perhaps taking too long), or the impact 

will have happened (Note also, this example is not, as now, an accident. It should be 

classed as a very serious software failure – a topic not really discussed and which needs 

to be explored). 

I have no idea what the developers intend, but if the brake, steering wheel and 

accelerator are all always active, what is the purpose of the exchange control procedure 

from the AV to the UIC? The AV system senses that the human is using the controls 

and immediately allows the vehicle to obey those commands. (This happens now with 

my cruise control). If it is just the brake, then swerving to avoid an immediate hazard is 

excluded, as is speeding up. 

However, consider: This then introduces an unwanted vulnerability, as the UIC will just 

be monitoring the system, not controlling it, for significant periods. Accidental touches 

of these controls will be sensed and obeyed – not exactly a safe thing to have happen 

by design. (Hence the two way exchange control procedure). So, what is ‘just 

monitoring’ actually saving the driver from doing? It appears that the UIC still needs to 

concentrate just as much to assess whether the car is behaving correctly for the 

conditions as perceived by that human driver. The driver is effectively acting as a judge, 

continuously assessing the actions of the car, but then doing little or nothing to 

implement those decisions. Is this feasible from a human factors point of view? I fear 

boredom and inattention will rapidly set in. 

 

Consultation Question 24 (Paragraphs 7.23 - 7.35): 

Do you agree that: 

 

(1) a registered keeper who receives a notice of intended prosecution should be 

required to state if the vehicle was driving itself at the time and (if so) to authorise 

data to be provided to the police? 

 

[Respondents chose from the following options: Agree; Disagree; Other.] 

 

Other 

 

Does the vehicle keeper or the driver own the data? It seems that, if the registered 

keeper were not driving at the time of the incident, he would effectively be 

authorising the release of someone else’s data to the police. Is this perhaps out 

of step with privacy laws? 

I can accept that the registered keeper should, in law, be given the legal duty to 

inform the police about who had been given permission to drive providing there 

is a justifiable written reason. But even here, there could be difficulties. For 

example, an AV is owned by the father of a  family of 4, all of whom have access 

to, and can legally drive, the car. The registered keeper is the father who is away 

at work  and cannot know who used the car at any particular time during the day. 

All he can say is who has a blanket permission of use for the AV.  



Thus, with the phrasing used in the above question, there will need to be a law 

that all data gathered by the AV is the property of the registered keeper for him 

to release that data. However, for hire cars that then gives a blanket permission 

to the hire company to extract and use the information about exactly where and 

when the hirer went. I would suggest this would be seen as being unreasonable 

infringement of the hirer’s privacy. 

A lot more thought is required here. 

 

(2) where the problem appears to lie with the automated driving system (ADS) 

the police should refer the matter to the regulatory authority for investigation? 

 

[Respondents chose from the following options: Agree; Disagree; Other.] 

 

Agree 

 

All incidents involving an AV need to be notified 

 

(3) where the ADS has acted in a way which would be a criminal offence if done 

by a human driver, the regulatory authority should be able to apply a range of 

regulatory sanctions to the entity behind the ADS? 

 

[Respondents chose from the following options: Agree; Disagree; Other.] 

 

Agree 

 

The next part is the key question 

 

(4) the regulatory sanctions should include improvement notices, fines and 

suspension or withdrawal of ADS approval? 

 

Yes and it should allow evidence of problems from other countries to be used in 

coming to that decision. I suggest there would need to be a mechanism whereby 

all vehicles affected can be shut down from ADS use remotely. If this is not 

incorporated, then there  is a high probability that the ADS concerned will be in 

use somewhere in the UK. This facility will need to be incorporated in all imported 

cars sold and those brought into the country on a temporary basis; eg for work or 

holiday. 

I realise that this would be highly controversial. 

 

Responsibilities of “users-in-charge”  

 

Consultation Question 25 (Paragraphs 7.37 - 7.45): 

 

Do you agree that where a vehicle is listed as only safe to drive itself with a user-in-

charge, it should be a criminal offence for the person able to operate the controls (“the 

user-in-charge”): 

(1) not to hold a driving licence for the vehicle; 

(2) to be disqualified from driving; 

(3) to have eyesight which fails to comply with the prescribed requirements for driving; 



(4) to hold a licence where the application included a declaration regarding a disability 

which the user knew to be false; 

(5) to be unfit to drive through drink or drugs; or 

(6) to have alcohol levels over the prescribed limits?      

 

[Answers chosen from list of options above:] 

 

(1) not to hold a driving licence for the vehicle; 

(2) to be disqualified from driving; 

(3) to have eyesight which fails to comply with the prescribed requirements for driving; 

(4) to hold a licence where the application included a declaration regarding a disability 

which the user knew to be false; 

(5) to be unfit to drive through drink or drugs; or 

(6) to have alcohol levels over the prescribed limits. 

 

Yes to all parts 

 

Consultation Question 26 (Paragraphs 7.37 - 7.45): 

 

Where a vehicle is listed as only safe to drive itself with a user-in-charge, should it be a 

criminal offence to be carried in the vehicle if there is no person able to operate the 

controls. 

 

[Respondents chose from the following options: Yes; No; Other.] 

 

No 

 

No unless there is obviously no way the supposed UIC can drive. The passenger may 

well be unaware of the UIC’s position vis-a-vis driving. Criminalising passengers in this 

way would not be acceptable. 

 

Responsibilities for other offences 

 

Consultation Question 27 (Paragraphs 7.48 - 7.65): 

 

Do you agree that legislation should be amended to clarify that users-in-charge: 

(1) Are “users” for the purposes of insurance and roadworthiness offences; and 

(2) Are responsible for removing vehicles that are stopped in prohibited places, and 

would commit a criminal offence if they fail to do so? 

 

[Respondents chose from the following options: Agree; Disagree; Other.] 

 

Other 

(1)  How are UICs to know if the software load provided and installed is genuine and 

roadworthy? At what point does the software become unroadworthy when there is a hint 

that a software build has a problem? Consider the situation when a version of software 

is being investigated for a potential problem.  If the legal situation is as given in the 

question then it would seem to suggest that, even for very minor-seeming problems 

anywhere in the world, that software version would have to be declared unroadworthy 



Please remember that software doesn't make a clunking sound when it goes wrong. 

The only way in which the UIC can sense anything about the car is its behaviour when 

driven. This makes reports of anomalous behaviour very important. A single report from 

somewhere, difficult to analyse, but similar reports from anywhere around the world 

over a period of time ..... well, it would be very indicative and there would hopefully be 

action by the regulators performing an investigation.  I suggest a mechanism such as 

this is actually essential. 

(2)  What if the vehicle is actually immobile and there is nothing that the UIC can do to 

move the vehicle? 

 

Consultation Question 28 (Paragraphs 7.59 - 7.61): 

 

We seek views on whether the offences of driving in a prohibited place should be 

extended to those who set the controls and thus require an automated vehicle to 

undertake the route. 

 

What about mountain rescue vehicles, ambulances, police vehicles, road vehicles 

owned by the services or local authorities that are permitted to go to places where 

ordinary road users cannot go? Consider also those who, for research or land 

maintenance purposes go off-road as part of their job. The question is so broadly drawn 

that it must be rejected as written.  It needs a lot of refinement as it would be far to 

restrictive as written. 

A UIC will surely instruct the AV as to where to go, but not necessarily check all aspects 

of the chosen route to ensure it is all legal when driven. Effectively, the driver now does 

this dynamically as he drives the route. The UIC will rely on the software route mapping 

fuction installed. I suggest that this is a software failure and the responsibility of the 

developers in the first instance.  

Also, the human driver learns to recognise the presence of a bus lane for example and 

knows not to drive into it. The UIC would expect that the software controlling the vehicle 

would know what to do also. Thus, again, there would be a software failure if a bus lane 

were encroached upon. These are things that the UIC can do little about, as I expect 

the offense would have happen far too quickly for it to be corrected. In thee case of a 

bus lane infringement, returning to the proper place on the road may well not be possible 

because of other traffic. It is surely a software issue for the regulatory authority to take 

up with the developer, likely by issuing an improvement notice and fine. Criminalising 

the UIC should not be considered, providing the vehicle is not being manually driven; 

then its the same rules we have now. 

 

Obligations that pose challenges for automated driving systems 

 

Consultation Question 29 (Paragraphs 7.71 - 7.88): 

 

Do you agree that legislation should be amended to state that the user-in-charge is 

responsible for: 

(1) duties following an accident; 

(2) complying with the directions of a police or traffic officer; and 

(3) ensuring that children wear appropriate restraints? 

 

[Answers chosen from list of options above:] 

 



 

(1)  Consider an accident in which the UIC is incapacitated to the extend that he 

cannot take control, but the AV just carries on driving. For a car under full manual 

control, this won’t happen as the car would crash somewhere nearby having lost 

effective guidance. For an AV, it seems that continuing to drive for some distance 

may actually be a more probable happening, even if rare. Can this really be ruled 

out for certain?  In my view it would be wrong for the UIC to be guilty of an offence. 

(2) Yes, unless injured 

(3) Yes, but this would only apply where the vehicle design allows those restraints 

to be present. The regulatory authority should refuse a licence to any developer’s 

vehicle that does not provide such restraints in all seats suitable for a child. 

(Addendum: In vehicles there should be a sign that details what size of person 

the restraints are suitable for. Children of all ages should have restraints 

provided.) 

 

Consultation Question 30 (Paragraphs 7.71 - 7.88): 

 

In the absence of a user-in-charge, we welcome views on how the following duties might 

be complied with: 

(1) duties following an accident; 

(2) complying with the directions of a police or traffic officer; and 

(3) ensuring that children wear appropriate restraints. 

 

(1) All in the vehicle will surely be treated as passengers, and will be  classed as 

witnesses. 

(2) Passengers should follow the instructions of police officers and be treated as 

witnesses.  They should not be treated as potential criminals. The situation would 

change if the police had reasonable grounds (which they may well be called upon 

to justify later) to think that an individual had not behaved as ‘just an ordinary 

passenger’. 

(3) See Q29 -3 above 

 

Consultation Question 31 (Paragraphs 7.71 - 7.88): 

 

We seek views on whether there is a need to reform the law in these areas as part of 

this review. 

 

I believe there is a need to examine and modify existing law for ADS vehicles. I have 

not been able to develop a coherent series of discussion points. 

 

Aggravated offences 

 

Consultation Question 32 (Paragraphs 7.92 - 7.123): 

 

We seek views on whether there should be a new offence of causing death or serious 

injury by wrongful interference with vehicles, roads or traffic equipment, contrary to 

section 22A of the Road Traffic Act 1988, where the chain of causation involves an 

automated vehicle. 

 

[Respondents chose from the following options: 



- Yes, new offence; 

- No, no new offence; 

- Other.] 

 

Yes, new offence 

 

The simple answer is Yes. I don’t see why the offences are all aimed at just death and 

serious injury. Simply interfering should be an offence 

However, all the points raised so far seem to be based around an automated version of 

the manual vehicle in use on the roads we currently have. 

There seems to be little or no recognition that the ODD now includes the 

electromagnetic environment (EME) and also the non-audible acoustic domain. Actions 

in these domains, deliberate or otherwise, may well cause ADS to malfunction resulting 

in harm.  

For example, the report at 

https://www.theregister.co.uk/2018/01/31/gps_signal_jammers_critical_infrastructure/ 

gives some indication of the vulnerability of the GPS system both in its role in 

determining location and also in providing a very accurate timing signal. 

The footnote (584) to paragraph 8.8  in the document does recognise the threat to the 

LIDAR sensor of having a laser shone into it, and a case is considered further in Chapter 

7, para 7.103. The quoted case does not seem to cover the issue of the EME in general 

and how natural changes in the EME /acoustic domains might degrade LIDAR and other 

systems.  

Reference has been seen to the possibility of autonomous vehicles being able to 

exchange information to assist, perhaps, with identifying slow or blocked roads, thus 

assisting with traffic control, safety / danger information and route planning on a 

dynamic basis.  

( https://arxiv.org/abs/1712.01754 and 

https://users.cecs.anu.edu.au/~u3951377/student_work/example_work/16_2225_lp_ol

iver.pdf   )  

The use of inter-vehicle communications also introduces an area of vulnerability. The 

moment signals are transmitted they give opportunities for cyber attack. This topic will 

apparently be handled elsewhere. However, all signals can be both corrupted and 

jammed. 

Either of these different actions can be deliberate or, possibly, accidental but both could 

be  detrimental to AV performance. Either would degrade performance and hence 

increase the likelihood of accident, damage or injury. The author of the signals doesn’t 

even need to be near to the affect vehicles. 

Thus, it is necessary for the authorities to detect, measure and record this type of event 

in the electromagnetic environment, (which is within the ODD); and then to show that a 

deliberate offence has been committed, or that there is a need to stop an unintended 

source of electromagnetic radiation to be eliminated.  

Country-wide EME surveillance would clearly be prohibitively expensive. However, the 

systems on the AVs present in an affected area will probably already have detected and 

recorded much of what is happening in the EME. So the information will exist within the 

overall system, but it needs to be accessible and available in a form useful to the 

regulatory authorities. Can this be achieved in a way that is both compatible with privacy 

and acceptable to users? 

All I can do here is to highlight these as issues that need to be documented in full and 

then assessed for their implications for monitoring/information gathering. After all, if the 



information isn’t collected, no-one will have any idea that offences are being committed, 

nor will they know of potential unintended sources of system degradation.  

I believe there may well be issues concerning the electromagnetic compatibility (EMC) 

of AV systems. For example, consider a electrified railroad running alongside a 

motorway. The pops and sparks seen and heard are just human recognisable features 

of the transfer of energy from the power system to the train and traction unit. However, 

they are also indicative of potentially significant radiation of radio noise, which may well 

interfere with the signals on frequencies used by the ADS. I mention it because the 

effects are real and may be detrimental to AV operation. However, if they are not looked 

for, no-0ne will know there are issues until safety problems arise; no regulations to cope 

will have been written, and no technical fixes will have been developed. 

Thus, there seem to be significant areas of missing information which is needed for 

system safety, regulation and prosecution of wrong-doing 

 

Consultation Question 33 (Paragraphs 7.113 - 7.123): 

 

We seek views on whether the Law Commissions should review the possibility of one 

or more new corporate offences, where wrongs by a developer of automated driving 

systems result in death or serious injury. 

 

[Respondents chose from the following options: 

- Yes, review new corporate offences; 

- No, do not review new corporate offences; 

- Other.] 

 

Yes, review new corporate offences 

 

Yes, this is essential. The range of offences should be extended to cover offences of 

lesser severity. 

A history of less than adequate behaviour in an AV family might also be identified and 

the information used to stop repeat offences. The penalties might ramp up as the 

number and or seriousness increases. 

It might also be worth considering the extent to which offences prosecuted successfully 

in other countries should be taken into account. 

 
CHAPTER 8: INTERFERING WITH AUTOMATED VEHICLES 

 

Consultation Question 34 (Paragraphs 8.1 - 8.58): 

 

We seek views on whether the criminal law is adequate to deter interference with 

automated vehicles. In particular: 

 

(1) Are any new criminal offences required to cover interference with automated 

vehicles?  

 

[Respondents chose from the following options: Yes; No; Other.] 

 

Yes 

 



Quite possibly. The electromagnetic domain will be key to the safe operation of 

these systems. Interfering with it could make using AVs very unsafe. Most 

importantly, as we cannot see radio signals, the interference will be hidden from 

Users. 

Ideally, the systems in the vehicles should be continually monitoring the EME 

and, if there is interference, it should not allow autonomous mode to be engaged, 

or if already in it, it should insist on the UIC taking full control. 

 

(2) Even if behaviours are already criminal, are there any advantages to re-enacting the 

law, so as to clearly label offences of interfering with automated vehicles? 

 

[Respondents chose from the following options: Yes; No; Other.] 

 

Yes 

 

The law should be re-enacted so that it may be separately developed from those 

acts which currently exist. I suggest that the read-across between existing law 

and that which will apply to AVs may, over time, need to diverge. Separating them 

at the start will make things easier. 

 

Tampering with vehicles 

 

Consultation Question 35 (Paragraphs 8.28 - 8.31): 

 

Under section 25 of the Road Traffic Act 1988, it is an offence to tamper with a vehicle’s 

brakes “or other mechanism” without lawful authority or reasonable cause. Is it 

necessary to clarify that “other mechanism” includes sensors? 

 

[Respondents chose from the following options: Yes; No; Other.] 

 

Yes 

 

Yes and referring back to Q32, I suggest there are many gaps in the way the EME and 

acoustic domains are treated. The EME may not be a "mechanism" though, so it is 

essential to ensure that the electromagnetic and acoustic domains are covered. 

 

Unauthorised vehicle taking 

 

Consultation Question 36 (Paragraphs 8.32 - 8.39): 

 

In England and Wales, section 12 of the Theft Act 1968 covers “joyriding” or taking a 

conveyance without authority, but does not apply to vehicles which cannot carry a 

person. This contrasts with the law in Scotland, where the offence of taking and driving 

away without consent applies to any motor vehicle. Should section 12 of the Theft Act 

1968 be extended to any motor vehicle, even those without driving seats?  

[Respondents chose from the following options: Yes; No; Other.] 

 

Yes 

 

Our current law seems lacking 



             

Causing danger to road users 

 

Consultation Question 37 (Paragraphs 8.6 - 8.12): 

 

In England and Wales, section 22A(1) of the Road Traffic Act 1988 covers a broad 

range of interference with vehicles or traffic signs in a way which is obviously 

dangerous. In Scotland, section 100 of the Roads (Scotland) Act 1984 covers depositing 

anything a road, or inscribing or affixing something on a traffic sign. However, it does 

not cover interfering with other vehicles or moving traffic signs, even if this would raise 

safety concerns. Should section 22A of the Road Traffic Act 1988 be extended to 

Scotland? 

 

[Respondents chose from the following options: Yes; No; Other.] 

 

Yes 

 

Yes, I note that many road signs are obscured partly or totally by foliage that should 

have been pruned. Local authorities and land owners from which the foliage is growing 

must have a prime duty to ensure road signs are clearly visible. Regulation may well be 

needed so that pruning does not have to be arranged in a hurry. However, the need for 

clearly visible signs seems essential to me and those with the responsibility to keep 

them clearly should be capable of being legally sanctioned if they fail to carry out their 

duty. 

If a weather event causes widespread obscuration issues, then I suggest that in the 

affected area, manual use only is enforced in the affected area. 

 

CHAPTER 9: “MACHINE FACTORS” – ADAPTING ROAD RULES FOR ARTIFICIAL 

INTELLIGENCE DECISION-MAKING 

 

Rules and standards 

 

Consultation Question 38 (Paragraphs 9.6 - 9.27): 

 

We seek views on how regulators can best collaborate with developers to create road 

rules which are sufficiently determinate to be formulated in digital code. 

 

A few thoughts: 

First and foremost, developers and regulators must understand, in depth, each others 

domain; what their objectives are, what constraints exist. Regulators will need to 

understand the perceived limits to what technology can actually do now and how that 

may develop as time passes. Regulators will need to show that they are independent. 

Developers probably already know at least some of the red lines of the regulators, but 

these need to written in an authorised reference work. Developers should have the 

information to understand why regulations exist – what behaviours are being 

encouraged and what discouraged.  

Regulators will need to keep abreast of the technical developments. They will need to 

understand the technical developments enough to enable them to talk in the language 

used by developers. However, they will also need to show that they are not prepared to 

compromise safety for the sake of achieving an engineering solution or reducing costs. 



The emphasis should be on helping each other and persuasion, rather than coercing. 

Coercion is the last resort. 

Regulators, as individuals, will need to talk with a number of companies. They must, at 

all costs, guard against being a conduit for company sensitive information passing to a 

different company. 

Trust needs to be built, but the relationship should never be one in which any individual 

from either side feels an obligation to the others. The attitude from the start needs to be 

one of “Don’t put me in a position where I have to make a choice between my employer 

or you, because I will always choose my employer.” 

Codifying road rules does not seem particularly easy, but I do wonder if there is 

technical language that might provide assistance. 

As AVs will be developed for a worldwide market, regulators might consider how far 

they can go in aligning regulations between countries. 

I am unclear on the extent to which politics and politicians will be involved and potentially 

influencing events. Since new laws and regulations will be needed I expect politics to 

be all pervasive. This aspect, should it exist to any extent, will affect everything.  

I hope this helps. 

 

Should automated vehicles ever mount the pavement? 

 

Consultation Question 39 (Paragraphs 9.6 - 9.37): 

 

We seek views on whether a highly automated vehicle should be programmed so as to 

allow it to mount the pavement if necessary: 

(1) to avoid collisions; 

(2) to allow emergency vehicles to pass; 

(3) to enable traffic flow; 

(4) in any other circumstances? 

 

[Answers chosen from list of options above:] 

 

(1) to avoid collisions; 

(2) to allow emergency vehicles to pass; 

(3) to enable traffic flow; 

(4) in any other circumstances. 

 

A qualified yes. In general, mounting the pavement would be a last resort 

measure only.  

If there is time, control should be passed to the UIC. However, this may not be 

possible. Hopefully, mounting a pavement can be done at low speed. It would be 

highly beneficial if there are flashing lights to draw people’s attention to the 

vehicle. An audible warning would also be very useful to make the intent of the 

vehicle known to anyone in the vicinity. 

If there are people sensed to be in the predicted path of the vehicle, then 

mounting the pavement would not be an option. 

Would AVs have sensors at each wheel to determine if there is a prone figure in 

front of the tyres? 

A testing strategy will be important to ensure that mounting the pavement would 

be carried out in as safe a way as possible. 



Post event interrogation of the system to find out why and how it reached this 

decision is vital. 

 

Consultation Question 40 (Paragraphs 9.6 - 9.37): 

 

We seek views on whether it would be acceptable for a highly automated vehicle to be 

programmed never to mount the pavement.    

 

I suspect that this particular topic has an answer that will vary with time and as the public 

see how AVs actually behave. Public opinion will react to events and so there maybe 

political pressure for change. Thus, whatever is programmed, it needs to be done in 

such a way as to allow for change.  

 

Should highly automated vehicles ever exceed speed limits? 

 

Consultation Question 41 (Paragraphs 9.40 - 9.47): 

 

We seek views on whether there are any circumstances in which an automated driving 

system should be permitted to exceed the speed limit within current accepted 

tolerances. 

 

Very limited scope and only for specific circumstances which should be capable of post-

event analysis. The types of event might be:  

-to avoid an accident, >ACPO tolerance; 

-to get out of the way of an emergency vehicle >ACPO tolerance; 

-Speed within ACPO tolerance     

 

Edging through pedestrians 

 

Consultation Question 42 (Paragraphs 9.49 - 9.55): 

 

We seek views on whether it would ever be acceptable for a highly automated vehicle 

to be programmed to “edge through” pedestrians, so that a pedestrian who does not 

move faces some chance of being injured. If so, what could be done to ensure that this 

is done only in appropriate circumstances? 

 

At the current time, this should be a responsibility passed to the UIC. Without a UIC 

then they should not be allowed to edge through people. If there is a sensor that can 

detect a person on the ground in front of the vehicle, then it should stop the vehicle in 

preference to following the driver’s instructions. 

For AVs with no UIC, they should not be allowed to do this. 

 

Avoiding bias in the behaviour of automated driving systems 

 

Consultation Question 43 (Paragraphs 9.68 - 9.74): 

 

To reduce the risk of bias in the behaviours of automated driving systems, should there 

be audits of datasets used to train automated driving systems?   

 

[Respondents chose from the following options: Yes; No; Other.] 



 

Yes 

 

Yes, essential.  Deficiencies in training data = deficiencies in performance 

Could changes in the mix of training data also affect performance by biassing the cars 

actions? 

When there are many AVs on the road, how will they react with, and to, each other?  

Training data now is gathered with no AVs in the environment. So could they actually 

develop an unexpected emergent behaviour? A behaviour that might have catastrophic 

consequences. 

The point is that, when AVs are interacting and responding to the actions of each other, 

I would expect that they will develop their own sort of group behaviours. This may be 

covered elsewhere but I can find little of value on the web on the topic. 

I suggest that this type of question needs to be expanded and answers determined. 

Then it would be possible to take the topic further and consider the regulations etc that 

might be needed. 

 

Transparency 

 

Consultation Question 44 (Paragraphs 9.76 - 9.88): 

 

We seek views on whether there should be a requirement for developers to publish their 

ethics policies (including any value allocated to human lives)? 

 

[Respondents chose from the following options: Yes; No; Other.] 

 

Yes 

 

Yes, essential. I suspect that, after the first fatal accident investigation, it will be forced 

into the public domain if there is any hint at all that the AV might have been able to  

react differently.  

There is a paper in Nature that shows that ethical attitudes vary around the world. 

Reference: Nature volume 563, pages59–64 (2018) – available at 

https://www.nature.com/articles/s41586-018-0637-6#rightslink 

It is entitled “The Moral Machine Experiment” by Edmond Awad, Sohan Dsouza, 

Richard Kim, Jonathan Schulz, Joseph Henrich, Azim Shariff, Jean-François Bonnefon 

& Iyad Rahwan  

I found this very revealing and indicates the need for more coordinated work in this area. 

 

Consultation Question 45 (Paragraphs 9.76 - 9.88): 

 

What other information should be made available?   

 

As more AVs are on the roads, they will be involved with more accidents. Both civil and 

prosecutions may take place. To reach fair decisions, full access to the information 

available will need to be allowed. Regulations need to ensure all information is available. 

I am not sure how detailed the information would need to be but testing data might be 

useful in showing the extent of the testing undertaken. 

It would also be essential for users to know where AV must not be used in autonomous 

mode   



 

Future work and next steps 

 

Consultation Question 46 (Paragraphs 9.91 - 9.93): 

 

Is there any other issue within our terms of reference which we should be considering 

in the course of this review?  

 

If you wish me to expand on anything, please get in touch. (Sorry for any typos) 

Disabled Drivers, Regulations and the Law 

I also wish to point out that, whatever the systems are designed to do, it must be 

possible for disabled drivers who are currently allowed to drive, to continue to drive; for 

example, those who are deaf. It would be discrimination of the worst kind if those who 

are deaf were excluded from this technology and became trapped, immobile, unable to 

use it because they could not hear essential instructions.   

Thus, the system design of AVs cannot rely on an audio information system with the 

driver. It is suggested that this aspect needs to be built in to designs from the start. Thus 

the regulations and system characteristics need to be discussed and determined now. 

This perhaps could start now by setting out the broad principles that will need to be 

applied. Involving those who deal with, and are, deaf in discussions to get a clear view 

of all that needs to be considered. This type of discussion will also need to be 

undertaken for those with other disabilities who are allowed to drive. 

SOFTWARE 

Currently, when a vehicle is purchased, it is clear what the buyer is responsible for. He 

can have the vehicle checked by experts to be confident that the car is in a good 

condition.  

However, it seems likely that, whilst the physical AV may well be purchased, it is likely 

that, in the future, the software would just be leased.  How can a purchaser satisfy 

himself that the included software is as specified and that it meets the required 

standards? Also, most purchasers would not know whether the electronics was 

manufactured with correctly specified integrated circuits.  

Given the importance of the electronic systems, it is suggested that consideration be 

given provide a means for checks as to what the electronic system is composed of, so 

that the purchaser, or the authorities, are able to determine quickly and easily the build 

state of any vehicle. This would be obviously important information to be gathered in 

any accident. By having regulations that defined the means whereby all such 

information is acquired from a vehicle, it would make accident investigation cheaper 

and, more importantly, easier. By agreeing the standards on a worldwide basis, it would 

make it possible to investigate any car used on our roads, irrespective of country of 

origin. 

WHAT IS MEANT BY MONITORING 

Whilst it might seem obvious, what is actually the word ‘monitoring’ intended to mean 

that the driver should be doing?  

I am asking the question in the legal sense and from the point of view of the Regulations 

that will need to be in place, as it is essential that drivers, when acting as the Monitor, 

should know what they must, and must not, do. There must be no doubt in the drivers 

mind as to where his priorities must lie. 

It might be useful to highlight the issue with a simple example scenario. 

A car, in autonomous mode, is on a motorway in a mix of cars being driven by humans 

and others under autonomous control. The route is planned, but through the overall 



communication system, the car determines that there is a long delay if the car stays on 

the motorway. The car immediately, and unexpectedly, changes lanes to come off the 

motorway at the exit that is just ahead. The driver, needing to know where the route 

now is taking them and believing it safe to do so, he checks the new route on the in-car 

display and, while doing this, the car is in an accident.  

At the time of the accident, the car’s overall system had far better situational awareness 

than the driver could ever have. I suspect that it would not be possible for the driver to 

be informed meaningfully, moment by moment, of the situation surrounding the car. The 

software was taking the decisions. 

So, has he infringed any law or regulation?  

Could he be charged with any offence?  

Will the average driver be aware enough about the way in which he should react when 

he is ‘monitoring’ the car’s systems and the road conditions to stay within the law in any 

situation?  

What will the effect be on his insurance, as he was not controlling the car, the software 

was?  

Might I suggest that this example points up the need for mandatory training and 

explanation (and then examination) prior to drivers using the more automated systems 

in the future. It will need to be done against a background of clear and unambiguous 

regulation prior to the driver taking to the road. The best and most effective way of doing 

this would need to be determined. 

In military terms, monitoring is all about situational awareness and consequently human 

factors issues. The military may well be able to provide a lot of advice about problems 

and solutions in this topic area, and also in identifying the need for regulation and laws. 

EQUALITY OF INFORMATION 

At present, little consideration has been written publicly about the effects of mixing with 

AVs with manually controlled vehicles. Dependent on design, the owners and users 

may well have far more information available about an incident, than is available to 

others involved in an incident. 

It is suggested that regulations and laws are required to ensure equality of information 

and the analysis of that information is available to all. This might possibly apply to 

incidents that involve the courts already, but it should also apply to any incident/accident 

to ensure that the user is not at a disadvantage in pursuing claims and actions against 

insurance companies and manufacturers.  

It is recognised, however, that much of the information (particularly, when it its 

unprocessed form) may be unintelligible. Thus, it is suggested that regulations and 

standards are needed to redress this imbalance. A ‘duty to supply’ may well be needed 

and enshrined in law. 

This final topic is long, but I felt I needed to justify its inclusion. I hope it is being covered 

somewhere, and that this is actually unnecessary. 

SPACE WEATHER - CORONAL MASS EJECTIONS 

Inclusion of this topic might seem a bit of a stretch, but please consider this extract from 

the Royal Academy of Engineering:  

“Extreme space weather: impacts on engineered systems and infrastructure impacts on 

engineered systems and infrastructure  page21”  published February 2013 

https://www.raeng.org.uk/publications/reports/space-weather-full-report  

But if we …... take 10% as the acceptable level of risk (of degradation in any one year), 

any system with a design lifetime of more than 8.25 years needs to consider the risk 

from severe space weather events similar to that first recorded by Carrington (in 1859). 



A Coronal Mass Ejections, (CME) occurs when the sun throws out plasma and other 

particles into space and sometimes, they hit the earth. They can detrimentally affect the 

electromagnetic ODD when they occur. They an also degrade the accuracy of GPS. 

As a natural phenomenon, they cannot be controlled. It is an example of what is now 

known as Space Weather. The earth has some natural defences against their effects, 

but those of a significant size can, and do, overwhelm those defences. 

They are a different type of threat to AV systems and the topic does seem to have been 

covered in the documentation. As there is nothing in the report to suggest CMEs have 

been considered, it is necessary first to give a very little background information to 

provide evidence as to why it is believed that the topic needs to be considered explicitly, 

and justify the statement that they will impact AV systems. 

The earth has a natural defence mechanism against small CMEs, but as they come in 

a range of sizes, the larger they are, the greater the danger they pose to the 

electromagnetic environment. They can be big enough to break through the natural 

defences of the earth. The largest event that has been observed is the Carrington Event 

(Wikipedia: https://en.wikipedia.org/wiki/Solar_storm_of_1859 ). In any year, the 

probability of a large event occurring is low, but it is certain that in time, the earth will be 

hit by another Carrington sized CME, or larger. 

The threat of CMEs is recognized in the UK National Threat Register, 

https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/644968/

UK_National_Risk_Register_2017.pdf    

but it only recognises the threat to power supply systems (it needs to be updated 

urgently in my view). An event in Canada in 1989 destroyed transformers and blacked 

out a significant area of the country and NE USA. Canada has now implemented 

measures that they hope will provide protection in the event of a re-occurrence, at least 

as far as their power  supply systems are concerned. 

In a Lloyds report ( https://www.lloyds.com/~/media/lloyds/reports/360/360-space-

weather/7311_lloyds_360_space-weather_03.pdf ), written in 2010, well before the 

current emphasis on autonomous vehicles (but it recognises the potential vulnerability 

of vehicle electronic systems), the following paragraph appears: 

“Examples of space weather impacts on grid operation have been traced back as far as 

1940, when disturbances were reported on ten power systems in the US and Canada. 

However, the issue only came to prominence in March 1989, when the power grid in 

Quebec failed in 92 seconds during a huge magnetic storm. The operators were 

unaware of the potential threat and were not prepared for the speed and scale of the 

impact. The problems triggered a cascade of protective shutdowns, so the grid went 

from normal operations to complete shutdown in 90 seconds. It took 9 hours to restore 

normal operations, during which time five million people were without electricity (in cold 

weather), and businesses across Quebec were disrupted. The total costs incurred have 

been estimated at over C$2bn (including C$13m of direct damage to the Quebec grid). 

The 1989 event also caused problems in power systems elsewhere, including 

permanent damage to a $12m transformer in New Jersey and major damage to two 

large transformers in the UK.” 

And  “The Quebec failure of 1989 was triggered by magnetic field changes of around 

500nT/min. 42 Scientists now have evidence that some historical magnetic storms (for 

example, in May 1921) generated changes up to 5,000nT/min” i.e some 10 times larger. 

And  “…. a recent jamming test in the UK showed position errors of up to 20km. 

Businesses should avoid reliance on satellite navigation as the sole source of position 

data. It is essential to have a second system that uses a different technology ….. GPS 



and Galileo both have similar vulnerabilities to space weather; therefore, a mix of these 

two systems will not provide the same protection against space weather”    

The Executive Summary headlines are (my italics) 

1. Space weather describes events that happen in space,  which can disrupt modern 

technologies 

2. The growth of technologies has left society more at risk from space weather 

3. Space weather could potentially create huge disturbances in the transport, aviation 

and power sectors 

4. All GPS signals are vulnerable to space weather, which impacts on, for example 

aviation navigation systems 

5. Space weather can also disrupt pipelines and railway signals 

6. A very severe outbreak of space weather could create a systemic risk to society 

7. Businesses at risk from space weather need access to relevant expertise 

8. Finding defences against Space weather may also provide business opportunities  

It is suggested that space weather, and CMEs in particular, have great significance in 

the security and safety context for AVs. It will be essential to regulated and legislate for 

these effects to ensure safety of all users. 

Another Lloyds of London report (2013) estimates that their insured losses in North 

America at $1 Trillion for an event of similar size to the Carrington event. (  Solar storm 

risk to the north American electric grid  

https://www.lloyds.com/~/media/lloyds/reports/emerging-risk-reports/solar-storm-risk-

to-the-north-american-electric-grid.pdf )   

In the conclusion, the following point is made: 

“As highlighted earlier in the report, the return period for very severe storms is around 

150 years.” 

The largest known CME to hit earth in modern times was in 1859, the Carrington Event, 

just 160 years ago. 

NASA have 3 satellites (named SOHO, STEREO A, STEREO B) in space studying the 

sun and looking for CMEs. When spotted and heading in earth’s direction, they can give 

a warning. This would provide a few hours grace in which proactive action to ensure 

safety could be taken. 

In 2012 a large CME just missed the earth. However, it did hit STEREO A which was 

able to make measurements. The have been used to reconstruct the event. A useful 

starting point is the article at https://svs.gsfc.nasa.gov/4167   

A document is available that was produced in the US by FEMA (Federal Emergency 

Management Agency) which gives a timeline of what they expect to happen from the 

point of view of maintaining their own communications, so that they can do their job in 

the event of a large CME. 

  

https://www.governmentattic.org/24docs/UnpubFEMAgeomagRpts_2010.pdf 

It makes sober reading. It includes the following: 

“How often do these events occur? According to the NOAA SWPC, there are on 

average 405 geomagnetic storms per solar cycle. The 1859 Carrington-Hodgson event 

is the strongest on record in the approximately 500 years of data that is available. 

Anecdotal observational records of low-latitude red aurora hint that the largest events 

may occur roughly every 500-600 years (Silverman, 2005). However, events strong 

enough to severely impact modern systems may occur as frequently as once in 100 

years (Kappenman et al., 2007). Indeed two storms, 1859 and 1921, were of sufficient 

strength that their repeat today could cause large-scale power grid collapse. Further, 

the March 13, 1989 storm that collapsed the Hydro Quebec power grid in Canada came 



within seconds of collapsing the Northeast and northern Midwest U.S. power grid 

(Kappenman, 2005). Kappenman (2005) reports that "the size and intensity of this 

Westward Electrojet structure, had it developed 5- 7 h later, would have extended from 

east coast to west coast of the entire northern-latitude portions of the US power grid, 

and is likely to have produced much more significant consequential impacts... ." It 

should be noted that the power grid, due to deregulation since 1989, is actually more 

vulnerable today (National Academy of Sciences, 2008).”  

Even though much of the documentation listed above looks at the effect of CMEs on 

power systems, it is clear that navigation systems will also be compromised. With power 

systems being affected, it has to be wondered how electric vehicles will be recharged 

and the fixed infrastructure would be kept working. 

The plasma stream from a CME affects and degrades the electronic systems in 

satellites. Astronauts in satellites have small protected areas in which to shelter when 

a CME is detected heading towards them. The electronic systems can fail but, perhaps 

the more important effect, is that their operational lifespan is reduced. Thus, satellites 

affected have to be replaced earlier than allowed for in the production schedules. Will 

Earth have the productive capacity to meet a surge in demand for replacements? 

There is an effect called scintillation which degrades the accuracy of GPS systems. It 

affects trans-polar airline flights already by forcing aircraft to alter their route by flying 

more southerly, and much longer, routes to ensure safety. This occurs with much 

smaller CME events than the Carrington event.  It is not an unusual occurrence but 

passengers are rarely told the reason for re-routing, apparently. 

Suggested Implications 

It can be expected that AVs will exist for many generations, probably 100s of years. As 

the technology will inevitable develop, it will increasingly rely on automation in the 

provision of all types of transportation systems.  

Large CMEs, over a short period, have a low probability of occurrence; however, over 

the lifetime of a technology like autonomous vehicles, it will be certain that the earth will 

be subjected to CMEs’ effects. The ability to have a safe and resilient system should be 

recognised from the start of development and all practical mitigation measures need to 

be devised and included.  

It is suggested that consideration needs to be given to the suggestion that the use of 

vehicles with SAE 4, and possibly level 3 would not be safe or even possible if a large 

CME were to strike earth. 

This gives rise to the queries: 

1  Will all vehicles with a go anywhere capability be designed for manual control? There 

is already talk of SAE4 vehicles without manual control being commonplace. 

2  What safety measures need to be included in the AVs themselves and the general 

supporting infrastructure to counteract the loss of essential sub-systems? 

3  What are the appropriate standards for interoperability, wherever in the world a 

vehicle may be used? 

4  How will all drivers be informed in a timely way that their vehicles may only be used 

in a manual mode and that navigation systems are not to be trusted? 

5  Should a means be available to stop AVs from being used in auto mode by a remote 

command? 

6  How will such systems be regulated and are any new laws required to enforce the 

regulations? 

7  Is there a specific need for additional information and training of drivers and what 

should this be? 



8  Is there a read-across from this topic to measures needed to protect AV systems 

from acts of terrorism and sabotage? For example: To the driver, the sudden loss of 

GPS needs to be coped with immediately whether the cause is a CME or a terrorist act. 

9  How will AVs without a UIC be allowed / stopped from operating if a CME is known 

to be going to hit earth. 

Thus, in considering points 5, 8 and 9, it is suggested that there is a larger question. 

Should the authorities have the ability to order and enforce manual control of AVs in an 

area, or countrywide, to ensure safety of all users? 

At present, safety issues cause roads to be coned-off off or closed for safety reasons. 

It applies to all. Our eyes can tell us all when a location or area is unsafe for vehicular 

use. The equivalent is needed for AV systems as far as the EME, the unseen part of 

the ODD.  

Thus, this last topic area is just extending the boundary of AV systems to include the 

EME.  Space weather can produce conditions which will be outside design tolerances. 

When it is recognised that is happening, or going to happen, the use of AV systems will 

be dangerous.  Requirements, Standards, Regulations and Laws are needed to ensure 

safe use. The topic of the Ability to Enforce then will also need in-depth consideration 

and action, as any manual methods to control AV use will be inadequate. 


