
 

SUV Toolkit for Cities 
(UK edition) 
Why weight is a strong and straightforward 
basis for defining oversized vehicles in the UK 

Anna Goodman, James Nix, Oliver Lord & Anthony Laverty 



 

Version number 
Final v2.0 

Issued May 2026 

Citation 
The preferred citation for this report is: 

Goodman A, Nix J, Lord O and Laverty A (2026) SUV Toolkit for Cities (UK edition): 
Why weight is a strong and straightforward basis for defining oversized vehicles in 
the UK. Transport for Quality of Life and Clean Cities 

Affiliations 
Anna Goodman is a Director of Transport for Quality of Life, and contributed to this 
report in that capacity. She is also an Assistant Professor in the Department for 
Population Health, London School of Hygiene and Tropical Medicine. She can be 
contacted about this report at: anna@transportforqualityoflife.com 

James Nix is Vehicles Policy Manager at Transport & Environment (T&E).  

Oliver Lord is UK Head of Clean Cities 

Anthony Laverty is an Associate Professor in the School of Public Health, Imperial 
College London. 

Disclaimer 
Although this document is published by Transport for Quality of Life and Clean Cities, 
the findings and recommendations are those of the authors. While these parties have 
made every effort to ensure the information in this document is accurate, they do not 
guarantee the accuracy, completeness or usefulness of that information, and cannot 
accept liability for any loss or damages of any kind resulting from reliance on the 
information or guidance this document contains. 

Funding and acknowledgements 
The original SUV toolkit report (published 2025) was not externally funded. Clean 
Cities funded Anna Goodman’s time in performing the new analysis reported in 
Section 3.2, and in tailoring the report for the UK audience. We are grateful to Justin 
Tyndall for his input into the original SUV toolkit. 

Cover image credit 
Crispin Hughes www.crispinhughes.co.uk 

 

 

 

Transport for Quality of Life Limited 

info@transportforqualityoflife.com 

www.transportforqualityoflife.com 

mailto:anna@transportforqualityoflife.com
http://www.crispinhughes.co.uk/


 

3 | Page 

Contents 

Summary .................................................................................................................... 4 

1. Introduction ......................................................................................................... 5 

2. Why weight is a strong and straightforward basis for defining oversized vehicles 
in the UK .................................................................................................................... 8 

2.1. Weight is the most accurate and transparent metric available in the UK ..... 8 

2.2. Weight is the single best proxy for overall vehicle size ................................ 8 

2.3. Weight is the single metric that best captures the health and environmental 
harms of large vehicles ........................................................................................... 9 

3. Technical recommendations on how UK local authorities should implement 
weight-based charging ............................................................................................. 11 

3.1. Use different weight thresholds for electric vehicles .................................. 11 

3.2. Use the weight metric ‘mass in service’ ..................................................... 13 

3.3. Taxis, vans and 7-seater cars .................................................................... 14 

3.4. Other considerations in designing a weight-based policy .......................... 15 

4. Conclusion ........................................................................................................ 16 

Appendix 1: A brief overview of the advantages and disadvantages of other possible 
metrics ...................................................................................................................... 17 

Appendix 2: Details of vehicle data used in Table 1 and Table 2 ............................. 22 

Appendix 3: Cities already applying surcharges to oversized vehicles .................... 23 

Appendix 4: Worked examples of potential weight-based parking policies .............. 27 

Endnotes .................................................................................................................. 34 

 



 

4 | Page 

Summary 

Cars are getting larger, with sports utility vehicles (SUVs) now making up 66% of 
new car sales in the UK. This proliferation of oversized vehicles is of concern 
because of their multiple associated harms, including road danger, carbon 
emissions, air pollution, resource use and crowding out other road users. 

In view of these harms, several UK local authorities are considering or progressing 
policies to discourage oversized vehicles via differential parking charges. In this 
report we make the case that weight provides a strong and straightforward basis 
for defining oversized vehicles in the UK.  

The three key factors that make weight a strong and straightforward choice are:  

1. Weight data are included on all UK vehicle registration certificates (‘log 
books’) and are therefore recorded centrally by DVLA. By contrast, length, 
width and height data are not included on log books or recorded by DVLA. 
Weight is therefore the most accurate and transparent metric currently 
available. 

2. Weight is highly correlated with vehicle height, length and width, and is the 
single best proxy for overall vehicle size. 

3. Weight is the single metric that best captures the health and environmental 
harms of large vehicles. This is because CO2 emissions, diesel and fine 
particulate matter are more highly correlated with weight than with height, 
length or width. Weight is also highly correlated with road danger in the UK.  

We do not believe that weight is the only reasonable metric that a UK local authority 
can use to apply differential parking charges – local aims, circumstances and data 
availability will also affect this decision. We do, however, propose that weight is a 
good ‘starting candidate’ for UK local authorities considering policies in this space.  

When implementing a weight-based parking tariff we recommend: 

a. Using different thresholds for electric vehicles (or different per-kg rates, if 
this approach is used instead of thresholds). Specifically, if using weight 
bands, we suggest using a cut-point 200kg higher for plug-in hybrid electric 
vehicles and 400kg higher for battery powered electric vehicles, as compared 
to internal combustion engines. 

b. Using the weight metric ‘Mass in Service’. DVLA holds ‘mass in service’ 
weight data with 95% data completeness and with few obviously incorrect 
data points. By contrast, data completeness for the next-best weight metric 
held by DVLA is only 42% and there were more errors.  

c. Exemptions for wheelchair accessible taxis or private hire vehicles and for 
most light duty commercial vehicles. We recommend no exemption for 5-
seat pick-up trucks or for privately-owned 7-seater vehicles. 

Our report also provides worked examples of different policy options, including 
weight bands versus per-kilogram approaches; and integrating weight-based 
charging with CO2-based charging.  
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1. Introduction 

Cars are getting larger. Preliminary data for 2025 shows that SUVs made up 66% of 
new car sales in the UK, up from 62% in 2024. The comparable figures for the EU 
are 58% in 2025, up from 54% in 2024.1 The figure for the USA exceeds 80%.2  

This increase in the share of new car sales translates into a rapid increase in the 
share of all cars. Between 2002 and 2024, the share of SUVs in England’s urban 
areas increased ten-fold, from 3% to 32% of all cars (Figure 1).3 

Figure 1: Proportion of cars in England that are SUVs 

 

Analysis based on 139,664 vehicles in 103,705 households from England, taken from the National Travel Survey 
2002-2024. 

This proliferation of oversized vehicles is of concern because of their multiple 

associated harms. These include: 

a. Road danger: High-fronted, heavy vehicles increase overall road danger and 
externalise that risk onto others. In part this is because heavier vehicles have 
more kinetic energy, and in part it is because higher bonnet height typically 
leads to more serious injuries (see Figure 2). In Great Britain, a study of road 
traffic crashes from 2004-2023 found that, in the case of a crash, adult 
pedestrians and cyclists were 14% more likely to be killed if hit by an SUV 
than if hit by a passenger car.4 The risks were magnified for children (+77% 
among those aged 0-18), especially young children aged 0-10 (+209%, or 
around three times higher). With regard to different metrics of vehicle size, car 
weight and car height were both associated with increased risk, but car length 
was not. 
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Figure 2: Higher bonnets cause more serious injuries, in part because they 
more often knock pedestrians under the vehicle rather than deflect them5 

 

b. Environmental resources, climate and air pollution: Larger, heavier 
vehicles are more resource and carbon-intensive to manufacture, and 
generate more carbon emissions and air pollution when driven. This also 
applies when electric SUVs are compared to smaller electric cars, as heavier 
vehicles require more critical minerals for the manufacture of their larger 
batteries, and generate more tyre-related air pollution when driven. Larger 
electric cars are more resource intensive even if the electricity source is 
renewable, as more land must be devoted to renewable energy generation. In 
addition, higher bonnets increase energy use (because they are less 
aerodynamic), reducing range or requiring larger batteries. 

c. Crowding out other road users and road uses: Longer vehicles take up 
more space when parked, reducing the availability of kerbside for other uses 
such as electric charging bays, cycle hangars and greenery. When moving, 
wider vehicles present a greater threat to other road users such as cyclists, 
undermining targets to get more people using active travel. Wider vehicles 
also reduce the space available for active travel infrastructure like cycle lanes, 
as illustrated in Figure 3. 
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Figure 3: Illustration of how wider cars crowd out other road users6 

 

In view of these harms, multiple cities around the world have introduced, or are 
considering, policies to discourage oversized vehicles. These policies typically 
involve financially disincentivising oversized vehicles via varied parking costs, this 
being one of the main levers that cities currently have at their disposal.7  

We are aware that several UK local authorities are considering or progressing 
policies to discourage oversized vehicles via such differential parking charges. In this 
report, we first present the reasons why weight provides a strong and comparatively 
straightforward basis for defining oversized vehicles in the UK. We then go on to 
make technical recommendations as to how a weight-based charging should be 
implemented, and present worked examples of potential policies.   
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2. Why weight is a strong and straightforward basis for 
defining oversized vehicles in the UK 

2.1. Weight is the most accurate and transparent metric 
available in the UK 

Since June 2004, it has been mandatory to include weight data on all UK vehicle 
V5C registration certificates, better known as 'vehicle log books'. Vehicle weight data 
is therefore held centrally by the Driver and Vehicle Licensing Agency (DVLA) for the 
vast majority of cars on the roads.  

By contrast, it has never been mandatory for log books to include data on vehicle 
total height, length and width, and these data are not held by DVLA. Instead, these 
dimensions need to be collated by third party companies who look up the vehicle 
make and model in proprietary datasets. There is similarly no log book data on car 
bonnet height – which in principle is an attractive measure in terms of capturing a key 
mechanism of increased road danger8 – and we are not aware of any third-party 
providers who can offer car bonnet height data in the UK.  

Weight is therefore at present the only metric for which official, vehicle-level data is 
held centrally. Weight is also a convenient and transparent metric for consumers, as 
people can look up their car’s official weight themselves, and use their log book as 
evidence of that official weight if needed.  

Of the two weight metrics recorded on vehicle log books we recommend using ‘Mass 
in Service’, for reasons explained in Section 3.2. 

For the small minority of vehicles with missing weight data in the DVLA database, 
local authorities will need to get third-party providers to estimate weight based on 
vehicle make and model. Several third-party providers offer this service, and we have 
used it with success in our own research. The accuracy of these data may need to 
be checked on a provider-by-provider basis,9 but we expect accuracy will generally 
be high given that many of these third-party providers already sell vehicle weight 
information (e.g. to scrappage companies).  

Importantly, we note that this third-party data is more accurate for weight than for 
other dimensions of vehicle size. In particular, we believe that third-party width data 
may be too unreliable to be useable in the UK unless an extensive data-cleaning and 
verification exercise is undertaken by (or on behalf of) the local authority (See 
Appendix 1, part D for more details).  

2.2. Weight is the single best proxy for overall vehicle size 

Weight is the metric most strongly correlated with three key size dimensions, namely, 
total vehicle height, length and width (see Table 1). Specifically, weight is modestly 
more correlated with the other dimensions than width; moderately more correlated 
with the other dimensions than length; and substantially more correlated with the 
other dimensions than height. 
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Weight is therefore the single metric that best captures a vehicle being ‘large’ – 
simultaneously capturing weight-related harms as well as the distinct harms related 
with length, width and height.  

Table 1: Correlation matrix between vehicle metrics  

 Weight 
(adjusted mass 
in service)† 

Height Length Width excl. 
wing-mirrors 

Weight (adjusted mass in service)† 1     

Height 0.35 1    

Length 0.81 0.12 1   

Width excl. wing-mirrors 0.83 0.28 0.79 1 

Data from 100,965 vehicle variants. See Appendix 2 for details of the data used in this analysis. Correlations 
range from -1 to +1, with values closer to +1 representing higher correlation. † ‘Adjusted mass in service’ is the 
specific weight metric we recommend using in Sections 3.1 and 3.2 – for this analysis we assume that 
recommendation has been followed. 

2.3. Weight is the single metric that best captures the health 
and environmental harms of large vehicles 

Weight is a comprehensive metric to apply in parking policy because it helps to 
address multiple harms (and therefore policy objectives) in a single metric. 

A. Weight is most correlated with CO2 emissions, diesel and fine 
particulate matter emissions 

Weight is at present the vehicle metric most highly correlated with CO2 emissions 
(see Table 2). It is also currently the vehicle metric most highly correlated with using 
diesel as opposed to petrol, although in absolute terms the correlation is modest. 
These findings align with previous research that has identified vehicle mass as a 
strong independent predictor of CO2 emissions and a weaker independent predictor 
of NOx emissions.10 

In addition, weight best captures the harm of fine particulate matter air pollution from 
tyre wear, because heavier vehicles exert greater forces on the road when driven 
and require greater forces to stop. 

All else being equal, heavier cars also generate more fine particulate matter from 
brake wear, because the kinetic energy that must be dissipated during braking 
increases with vehicle mass. This is true even for cars that use regenerative braking 
(e.g. comparing a large electric vehicle to a small electric vehicle), although the 
absolute difference in brake wear between lighter and heavier vehicles will be 
smaller for electric vehicles.  
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Table 2: Correlation of vehicle metrics with CO2 and using diesel fuel  

 Weight (adjusted 
mass in service)† 

Height Length Width excl. 
wing-mirrors 

CO2 emissions, NEDC 

(all cars / ICE cars) 
0.51 / 0.53 0.07 / 0.08 0.39 / 0.40 0.30 / 0.31 

CO2 emissions, WLTP 

(all cars / ICE cars) 
0.27 / 0.70 0.05 / 0.26 0.21 / 0.45 0.24 / 0.61 

Diesel 

(ICE cars) 
0.26 0.16 0.19 0.18 

Data from 100,965 vehicle variants (see Appendix 2 for details). ICE = internal combustion engine cars, i.e. 
excluding plug-in hybrid and battery electric vehicles. NEDC = New European Driving Cycle method, used until 
2017. WLTP = Worldwide Harmonised Light Vehicle Test Procedure method, used since 2018. See Appendix 2 
for details of the data used in this analysis. † ‘Adjusted mass in service’ is the specific weight metric we 
recommend using in Sections 3.1 and 3.2 – for this analysis we assume that recommendation has been followed. 

B. Weight is highly correlated (along with height) with road danger 

A recent study examined 390,000 road traffic casualties in Great Britain between 
2004-2023.11 It found that, in the event of a crash, people walking and cycling 
suffered more severe injuries if hit by heavier or taller cars. These effects grew 
stronger as vehicle weight and total vehicle height increased, and were especially 
marked for children. These findings are illustrated in Table 3 with respect to vehicle 
weight and the likelihood of fatality.  

By contrast, car length was not statistically significantly associated with injury 
severity. Car width was not examined as width data in the UK are not sufficiently 
reliable. 

Table 3: Relative increase in the likelihood of a pedestrian or cyclist being 
killed, according to the weight of the car that hit them (data from Great Britain, 
2004-2023) 

 Hit by a heavy car 

(adjusted mass in service 1600-
1999 kg, versus <1600 kg) 

Hit by a very heavy car 

(adjusted mass in service 
≥2000 kg, versus <1600 kg) 

Adult pedestrians and 
cyclists 

+17%** +49%*** 

Child pedestrians and 
cyclists, aged 0 – 18 years 

+52%** +63%† 

Child pedestrians and 
cyclists, aged 0 – 9 years 

+100%** 

(i.e. double) 

+220%** 

(i.e. 3.2 times higher) 

† p≤0.10, *p≤0.05, **p≤0.01, ***p≤0.001. Data from N=390,840 road traffic casualties in Great Britain, 2004-

2023, after adjustment for a number of crash characteristics. In the original journal article, results are reported for 
‘adjusted kerb weight’, with the adjustment based on the same process recommended in Section 3.1. In this table 
we convert this to ‘adjusted mass in service’ by adding 75kg to the adjusted kerb weight.  
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3. Technical recommendations on how UK local 
authorities should implement weight-based charging 

3.1. Use different weight thresholds for electric vehicles  

One important consideration when using weight is that battery electric vehicles (BEV) 
are heavier than equivalent-sized cars with internal combustion engines (ICE). For 
example, the 2023 ICE version of the Peugeot 2008 has a mass in service weight of 
around 1350kg, whereas the 2023 BEV version of the Peugeot 2008 is the same size 
but weighs 1700kg.  

Given the carbon emissions and air pollution advantages of electric vehicles, we 
think any ‘oversized vehicle’ surcharge should recognise that an electric vehicle of a 
given size is expected to be heavier than an ICE vehicle of that same size.12 We 
therefore advocate that any weight-based surcharge would have different cut-points 
for electric vehicles.  

Specifically, we suggest using a cut-point 200kg higher for plug-in hybrid electric 
vehicles (PHEV) and 400kg higher for BEVs (see Box 1 for why we recommend an 
intermediate weight threshold for PHEVs rather than the same threshold as BEVs).  

Finally, we suggest that these differential thresholds should be reviewed and 
potentially revised downwards over time. For example, the cut-point differential for 
BEVs might be reduced to 300kg by 2030. This would help prevent future vehicle 
weight reductions from technological advances in battery development (i.e. lighter 
batteries) being used to justify manufacturing even larger electric cars. 
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Box 1: Why PHEVs warrant a lower weight threshold than BEVs 

We believe PHEVs should have a lower weight threshold than BEVs because, 
as typically driven, they deliver substantially smaller carbon and air pollution 
benefits than BEVs. As illustrated in Figure 4, average real-world CO2 emissions 
from PHEVs were four times higher than their official ‘WLTP’ CO2 rating in 2023.13 

This reflects the fact that the official rating assumes that a high proportion of 
driving time is in electric mode (e.g. 80% for a PHEV with 60km of electric range), 
while the true figure is approximately 30%. 

The assumptions used in the official WLTP test are currently being reformed to 
better reflect the real-world usage of PHEVs, but only for new sales. Pre-2025 
PHEVs will continue to retain official values, underestimating real-world emissions 
by a factor of four. Air pollution from PHEVs is likewise significantly higher than 
estimates based on official WLTP tests.  

Figure 4: Average emissions of PHEVs versus petrol cars in official tests and 
in the real world  

 

We encourage cities considering weight-varied parking charges to follow the 
example of Lyon, which set the threshold for PHEVs at an intermediate level (see 
Appendix 3, Table A3.1). Specifically, we suggest that PHEVs have a cut-point 
200kg higher than ICE vehicles, and BEVs have a cut-point 400kg higher. If cities 
follow this recommendation, then a higher proportion of PHEVs than BEVs will be 
subject to a surcharge.14 We advise that cities make it clear that this is a deliberate 
policy choice, reflecting the higher environmental burden of PHEVs.  
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3.2. Use the weight metric ‘mass in service’ 

Since June 2004, it has been mandatory for UK vehicle log books to capture data on 
two different weight metrics: 

1. The ‘mass in service’ vehicle weight (also known as ‘mass in running order’). 
This captures the weight of the vehicle, including standard equipment, all 
essential fluids, fuel tanks filled to 90%, and a 75kg driver.15 

2. The ‘maximum permissible mass’ (also known as ‘gross vehicle weight’). This 
is the maximum weight of the vehicle when it’s fully loaded.  

We recommend mass in service as the best weight metric to choose in the UK. The 
advantages of this are: 

a. Far greater data completeness in UK DVLA data. We commissioned Global 
Vehicle Data Ltd to provide a random sample of 6,000 cars and vans on the 
roads of the UK as of January 2026. Of these, 5,290 had the body style ‘car’ 
(as opposed to van, motorbike or other vehicle type). Among these 5,290 
cars, we found that the data completeness in DVLA data was far higher for 
mass in service (95%) than for maximum permissible mass (42%).16  

b. Fewer apparent errors in UK DVLA data. In the sample of 5,290 cars 
described above, we found fewer likely errors in the mass in service data 
(1.0% of all cars, or 1.1% of cars with data) than in the maximum permissible 
mass data (5.8% of all cars, or 13.7% of cars with data).17 

c. Less potential for this metric to be gamed by manufacturers. Mass in 
service is a physical property of the vehicle – to reduce mass in service by 
50kg, a manufacturer would have to make the physical vehicle 50kg lighter. 
By contrast, there is more leeway for manufacturers to determine maximum 
permissible mass – to reduce maximum permissible mass by 50kg, a 
manufacturer could leave the physical vehicle unchanged but specify a lower 
allowable amount of cargo. 

d. Less strongly correlated with 7-seater status. In the sample of 5,290 cars 
described above, we found that 82% of 7-seater cars were in the top quarter 
heaviest cars when using adjusted mass in service, versus 92% in the top 
quarter heaviest cars when using adjusted maximum permissible mass.  

e. Used in all international instances of weight-based parking charges. To 
our knowledge, all existing schemes internationally use mass in service (or the 
very similar ‘kerb weight’ or ‘net weight’: see Appendix 3). 

By contrast, we can see only one clear advantage of maximum permissible mass, 
which is that it is already used for legal definitions and vehicle charging in the 
UK but mostly for commercial vehicles. For instance, maximum permissible mass is 
the current basis of ‘revenue weight’ which the DVLA uses for taxation purposes for 
motorhomes and commercial vehicles. It is also used to define and categorise Heavy 
Goods Vehicles, and is occasionally used by local authorities for restrictions such as 
weak bridges. We consider this advantage to be outweighed by the points above, 
particularly the first point on data completeness. 
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3.3. Taxis, vans and 7-seater cars 

A. Exempt wheelchair accessible taxis and private hire vehicles, and 
most light duty commercial vehicles, except 5-seat pick-up trucks 

We recommend exemptions for wheelchair accessible taxis and private hire vehicles. 
We also recommend exempting most light duty commercial vehicles. 

We recommend these exemptions because a trip that involves transporting a 
wheelchair user or transporting large volumes of goods may require a larger vehicle. 
By contrast, the large majority of trips made by SUVs in urban areas could feasibly 
be made by passenger cars that do not exceed thresholds adopted for oversized 
vehicles. 

The exception is that we do not recommend exemptions for pick-up trucks with five 
or more seats, despite these being registered as light duty commercial vehicles (‘N1’ 
category). Applying parking surcharges to these vehicles would be in line with their 
national tax treatment in both France and the UK, with both countries essentially 
seeking to confine fiscal advantages to vehicles that are actually vans.18 

B. Do not exempt privately-owned 7-seater vehicles 

Just as SUVs have long been purchased by people who do not need to drive their 
vehicle off-road, it can no longer be assumed that 7-seaters are only purchased by 
people who routinely need the full number of seats. Instead, some very large modern 
SUVs have optional 7 or 8-seat configurations that are marketed as providing 
flexibility for occasional large-group trips. Such 7-seaters may become the ‘new SUV’ 
in terms of a further iteration of vehicle upselling, and it would be highly undesirable 
to exempt such vehicles from surcharges.  

Instead of blanket exemptions, we suggest 7-seaters could have: 

a. No exemption: To the extent that they are large and heavy, these vehicles do 
impose harms, and a surcharge is therefore legitimate. This is consistent with 
CO2-based tariffs, which typically have no special treatment of 7-seaters. 

b. Different thresholds for a surcharge: For example, a weight threshold might 
be 1600kg for 5-seater vehicles and 1800kg for 7-seaters, such that smaller 7-
seaters were exempt (e.g. Vauxhall Zafira or Citroen e-Spacetourer) and 
larger ones were not exempt (e.g. Land Rover Defender).  

c. A conditional exemption or discount based on large family size: Where 
data or procedures allow. The city of Lyon in France takes this approach.  

We note that around 20% of 7-seater cars currently on the roads in the UK have an 
adjusted mass in service less than 1600kg, and so would not be subject to a 
surcharge using the thresholds we suggest in Appendix 4, Example 1. A further 50% 
of UK cars have an adjusted mass in service of 1600-1999kg and would be ‘heavy’; 
and the remaining 30% are 2000kg or more and would be ‘very heavy’.  
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3.4. Other considerations in designing a weight-based policy 

Below we outline two further choices that will feed into the design of weight-based 
parking charges. We expand on these points in Appendix 4, and provide worked 
examples of potential policies (which are intended only as a starting point for local 
authorities, and can be adapted as desired). 

A. Bands or per kilogram 

Internationally, most cities use bands for weight-based charging, but Zurich recently 
announced it would charge per kilogram (Appendix 3). 

If using bands we recommend different thresholds for ICE, PHEV and BEV vehicles 
(see Section 3.1). In terms of choosing how many bands to define, international cities 
use 2 to 5 bands (Appendix 3). We recognise a trade-off here: fewer bands have the 
benefit of simplicity, but more bands potentially increase policy impact by allowing 
finer differentiation (e.g. allowing a larger surcharge for 'very heavy cars' than for 
'heavy cars'). In Appendix 4 we present data on the current distribution of car weights 
in the UK, and use this as the basis for suggesting possible thresholds for both a 2-
band and a 4-band policy. 

If using a per-kilogram approach, we recommend a lower per-kilogram charge for 
BEV than for ICE, with PHEV having an intermediate charge. In Appendix 4 we 
consider the relative harms of these three types of cars in broad-brush terms. Based 
on this exercise, we suggest that the per-kilogram charge might be around 40% 
lower for BEV than for ICE cars, and around 15% lower for PHEV than for ICE cars. 

B. Whether weight-based charging is integrated alongside other charges 

If differential parking charges are already in place, we suggest: 

a. Defining weight bands in the same way as described above. 

b. Increasing the existing charges for heavier cars either by adding a set amount 
(e.g. ‘increase the existing parking charges by £X for heavy cars’) or by 
applying a set multiplier (e.g. 'multiply standard charge by 1.25' for heavy 
cars).  

Appendix 4 provides a worked example of this in relation to the example of a local 
authority that already has CO2-based charging in place. It would also be possible for 
a local authority to introduce both CO2-charging and weight-based charging at the 
same time, along these same lines.  

Over time, as more cars become fully electric, charging according to CO2-emissions 
or diesel fuel will become less important. We therefore see the incorporation of 
weight-based charging into these existing charging schemes as a type of future-
proofing, with the weight-based element steadily becoming more salient over time as 
the primary basis for differential charging.   
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4. Conclusion 

Oversized vehicles are rapidly increasing in number in the UK, and generate 
substantial harm to human health, the environment, and the efficient functioning of 
cities. Growing numbers of cities are considering, or progressing, policies that seek 
to reverse the proliferation of oversized vehicles, and higher parking charges are one 
key tool to help achieve this. 

For UK cities wishing to discourage oversized vehicles through financial or other 
measures, weight (specifically ‘mass in service’) offers a strong and 
straightforward basis to define oversized vehicles in the UK and vary parking 
charges accordingly. This is in line with the most common approach taken by cities 
abroad, as detailed in Appendix 3. Although weight is not the only reasonable metric 
that a UK local authority could choose (see Appendix 1 for an overview of other 
options), its attractive policy features and comparative ease of implementation make 
it a good ‘starting candidate’ option for any local authority.  

This report has been written with reference to data currently readily available to local 

authorities. Should sufficiently reliable data on car bonnet height become available in 

the future then this could be a powerful way to augment a weight-based surcharge, 

by directly capturing one of the main mechanisms of road danger. To facilitate this, 

we encourage the UK government to include bonnet leading edge height as a 

mandatory field on vehicle log books for new cars, alongside length, width and total 

vehicle height.  

The focus of this report has been on why and how we recommend using weight as 
the basis for operationalising ‘oversized vehicles’. We acknowledge that this is only 
one element of designing effective parking policy reform. The impact will also depend 
substantially on the policy’s level of ambition in terms of: 

a. The scope of the surcharge: For example, are residents covered as well as 
visitors? Is street parking covered as well as city car parks? Is the policy only 
applied to applications for new vehicle permits rather than existing permits? 

b. The percentage of vehicles above the relevant threshold(s): For example, 
is one capturing the heaviest 2%, or the heaviest 20% of vehicles? 

c. The size of the financial penalty: The cities we list in Appendix 3 have 
surcharge levels that vary more than ten-fold. 

Lastly, although the present report has focused on cities, we recognise that policies 
to discourage oversized vehicles also exist at the national level. For example, in 
2022 France introduced a higher registration tax for heavier new vehicles, and this 
was further tightened in 2024; and in 2024 the state of Washington DC (USA) 
implemented a surcharge to register very heavy vehicles. We support calls for the 
UK to follow these examples and augment Vehicle Excise Duty with a Large Vehicle 
Levy, a measure that would support national climate and safety goals while also 
raising an estimated £2 billion/year.19 Likewise, we think it would be highly desirable 
if the UK’s proposed ‘electric Vehicle Excise Duty’ (an annual per-mile charge) varied 
according to vehicle size. We believe that the considerations laid out in this report 
are also relevant for national policies such as these, and hope that in time the UK 
Government will follow where its cities have led. 
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Appendix 1: A brief overview of the advantages and 
disadvantages of other possible metrics 
 

A) CAR BONNET LEADING EDGE HEIGHT 

A key road danger mechanism 

The key mechanism underlying the increased risk posed by SUVs is their taller and 
squarer bonnet (front-end) profiles.20 Among other things, this means that the victim 
is: firstly, initially struck higher up on their body; and secondly, more likely to be 
thrown forward into the road, and potentially run over (see Figure 2 of the main text). 
The result is a more serious injury profile, especially for children, who are more 
vulnerable to the effect of higher vehicle bonnets given their lower height. 

Vehicle standards to protect pedestrians are currently stronger in Europe than in the 
USA. However, recent studies have found that the risk of death among vulnerable 
road users increases in both settings if hit by vehicles with higher bonnets (by +22% 
per 10cm increase in the USA21; and by +27% per 10cm increase in Belgium22). This 
suggests that even if absolute risk levels differ between these settings, higher 
vehicle bonnets may increase relative risk to a similar degree. 

Data not currently available 

Bonnet height is currently not collected on UK vehicle log books, nor is it available in 
third party databases of vehicle size. Should sufficiently reliable data on car bonnet 
height become available in the future then this could be a powerful way to augment a 
weight-based surcharge, by directly capturing one of the main mechanisms of road 
danger. To facilitate this, we encourage the UK government to include bonnet 
leading edge height as a mandatory field on vehicle log books for new cars, and 
would welcome efforts by third-party providers to assemble this information at scale.   

B) TOTAL VEHICLE HEIGHT 

Best available proxy for bonnet height 

US data shows that bonnet height is very highly correlated with overall vehicle height 
– far more so than with any other metric (see Table A1.1).  

Table A1.1: Correlation of bonnet height with widely-available vehicle metrics  

 Adjusted 
weight 

Height Length 
Width excl. 
wing-mirrors 

Bonnet height, sample 1  

(15,574 USA vehicles, from Tyndall 2024)23 
0.81 0.98 0.59 0.72 

Bonnet height, sample 2  

(718 unique vehicle variants sold in USA) 
0.71 0.90 0.49 0.60 

Details of the datasets used in these analyses presented in Goodman et al. (2025, Appendix 1).24 
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Highly correlated with road danger in the UK 

A recent study examined 390,000 road traffic casualties in Great Britain between 
2004-2023.25 It found that, in the event of a crash, people walking and cycling 
suffered more severe injuries if hit by heavier or taller cars. These effects grew 
stronger as vehicle weight and total height increased, and were especially marked 
for children. 

Best at discriminating ‘SUV’ body styles from passenger cars 

From a communications and engagement perspective, it may be helpful to refer to 
any oversized vehicle surcharge as an ‘SUV charge’. This is because we believe 
there exists some popular understanding both of what an SUV is, and also why it 
may be a problematic type of vehicle in urban settings. Paris certainly did this, 
routinely framing its charge on vehicle weight as an ‘SUV charge’. 

An empirical ‘ROC analysis’26 reveals that, although SUVs are larger than passenger 
cars on every dimension, their greater height is by far their most distinctive feature. 
This is illustrated in Figure A1.1, which shows that height comes far closer to the top 
left corner of the graph (‘perfect prediction’) than any other metric. All the other 
options are discriminate ‘SUV’ body styles notably less well, with width and weight 
being second-best, followed by length.  

Figure A1.1: ROC analysis, examining the ability of different vehicle metrics to 
distinguish SUV-type body styles from passenger car body styles 

 

101,046 relevant vehicle variants. 
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Least correlated with other dimensions of vehicle size, and with CO2 
and air pollution harms 

As shown in Table 1 of the main text, a disadvantage of height is that it is the vehicle 
metric least strongly correlated with other elements of vehicle size. This low 
correlation with weight also means it will be least predictive of fine matter particle 
pollution.  

In addition, as shown in Table 2 of the main text, height is the vehicle metric least 
strongly correlated with CO2 emissions or with the use of diesel fuel. This is a 
disadvantage unless a CO2 and diesel surcharges are implemented alongside a 
height-based surcharge. 

Data only available from third party providers 

Height data is not collected on UK log books. This makes it less transparent to the 
public and less easy to resolve instances where a member of the public thinks the 
local authority holds incorrect data for their vehicle. Local authorities using height 
data from third party providers are advised to quality check the accuracy of that data 
before proceeding.  

C) LENGTH 

Fits best with a traditional Controlled Parking Zone justification about 
managing scarce kerbside space… 

The traditional justification for introducing parking charges is to manage the scarce 
resource of the kerbside. Charging by vehicle length seems a natural extension of 
this framework, given that longer vehicles require more kerb space to park. This may 
make length a straightforward and attractive option for cities where managing scarce 
kerbside space is a key policy concern, or is the preferred legislative framework for 
taking action.  

…but may only permit mild price differentiation 

In mid-2023 Germany’s federal administrative court struck down Freiburg’s length-
based parking charges.27 Central to the court decision was that, in certain cases, a 
difference of just over 500mm in length could result in a doubling of the parking 
charge. The court found this to be disproportionate and therefore unjustified.  

The Freiburg judgement is not binding on courts in the UK, but we are of the view 
that a similar logic could be applied in the UK. If ‘parking scarcity’ were to be the 
primary stated rationale for a length-based surcharge in the UK, then it would seem 
logical to us that any surcharge should at most be scaled in proportion to vehicle 
length.28 This would, as in Germany, lead to rather mild price differentiation between 
larger and smaller cars. For instance, although popular large SUVs can be twice as 
heavy as regular cars, and an estimated three times more dangerous to young 
children in crashes, this difference isn’t as apparent with length. 

UK local authorities wishing to introduce more effective incentives to discourage 
oversized vehicles may therefore wish to draw on other rationales, such as road 
danger and air pollution. A recent briefing note by legal NGO ‘ClientEarth’ outlines 
the legal basis for size and weight charges for local authorities in England and 
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Wales.29 One key point is the opinion that, when determining whether to introduce 
differential parking charges, there are multiple harms of oversized vehicles that local 
authorities can legitimately consider. These include the evidence that SUVs increase 
road danger to others; emit higher particulate pollution due to greater weight; place a 
greater burden on public space through their greater width; and cause more damage 
to road surfaces due to greater weight. 

Least good at identifying ‘SUVs’ or capturing road danger 

Length is the metric that discriminates least well between SUV and passenger car 
body styles (Figure A1.1). It is also the metric least correlated with bonnet height 
(Table A1.1) and is not empirically associated with injury severity to pedestrians and 
cyclists in the UK.30 A surcharge based solely on length will therefore do relatively 
little to capture the role that oversized vehicles play in increasing road danger. One 
solution could be to implement a length surcharge alongside a separate height 
surcharge. 

Data only available from third party providers 

Length data is not collected on UK log books. This makes it less transparent to the 
public and less easy to resolve instances where a member of the public thinks the 
local authority holds incorrect data for their vehicle. Local authorities using length 
data from third party providers are advised to quality check the accuracy of that data 
before proceeding.  

D) WIDTH 

Best captures crowding out other road users and road uses 

Cars have been getting considerably wider in recent years, with the average width of 
new cars increasing at a rate of 1cm every two years.31 As previously illustrated in 
Figure 3 of the main text, this reduces the road space available for other road users 
and for active travel infrastructure like cycle lanes. This problem is particularly acute 
in cities with many narrow streets, for instance with historic urban centres. Given that 
additional width consumes road space, it may, like length, be an attractive option for 
cities to pursue within a traditional parking permit framework. 

At risk of highly unreliable data in the UK 

One important complication in using width data is that manufacturers report multiple 
different width metrics for vehicles, including ‘width excluding mirrors’, ‘width 
including mirrors folded in’, and ‘width including extended mirrors’. The difference 
between these metrics is not trivial: typically, ‘width including extended mirrors’ is 
some 10-15% wider than ‘width excluding mirrors’.32 

Our experience of third-party data in the UK indicates that the width data provided is 
an inconsistent mixture of multiple different types of width measurement. For 
instance, we assessed width data from Global Vehicle Data Ltd for a random sample 
of 500 cars on the roads of the UK as of January 2026.33 We found that the width 
data provided by Global Vehicle Data provided a reasonably close approximation of 
‘width excluding mirrors’ in 63% of cases (specifically, in 58% of cases there was an 
exact match, and in a further 5% of cases the values agreed within 100mm). Among 
the discrepancies, Global Vehicle Data provided a width that was too narrow (e.g. 
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track width) in 0.2% of cases, and provided a width that was too wide (e.g. width 
including mirrors) in 37% of cases. In the cases where width was considerably too 
wide, the average discrepancy was +228mm (range +108mm to +340mm) in 
absolute terms, and +13% (range +5% to +19%) in relative terms. This indicates that 
a policy using this data source and seeking to define parking rates based on ‘width 
excluding mirrors’ would charge around a third vehicles the wrong amount, with the 
direction of the error almost always being towards non-trivial overcharging.  

Given the scale of the issue here (and the need to carefully check 100% of width 
data, since it is not possible to know in advance which ones are the wrong type of 
width), any policy to vary parking charges by width would need to resolve the 
accompanying data issue. To ensure useable quality, a local authority would need to 
check, and if necessary clean, width data either themselves in house or via a 
contracted third party. We encourage any local authorities seeking to do this to get in 
touch, if they would like us to share the methods that we used to clean third-party 
width data in the assessment above. 
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Appendix 2: Details of vehicle data used in Table 1 and 
Table 2 

The data used in Table 1 and Table 2, and also in Appendix Figure A1.1, cover all 
make/model combinations of cars launched since 1999 and sold in Germany. These 
data were downloaded in November 2024 via 
https://www.teoalida.com/cardatabase/europe/.  

Each observation in this dataset is one unique combination of make/model/engine 
type/dimensions. Some 0.5% of these vehicle variants were excluded because of 
missing data, leaving 100,965 in our analysis. 

One disadvantage of these data is that the units of analysis are ‘vehicle variants’ not 
‘cars on the road’. This means there is the potential for the results to be skewed by 
rare vehicle models with unusual combinations of dimensions. As a sensitivity 
analysis, we therefore repeated our analyses using data from a random sample of 
5,290 cars on the roads of the UK as of January 2026, as supplied by Global Vehicle 
Data Ltd and as described in Section 3.2. As a result, 0.2% of cars were excluded 
because of missing data, leaving 5,280 cars in our analysis. 

The advantage of this UK dataset is that each unit of analysis is a vehicle. The 
disadvantage is that the width data from the UK is not useable as it is measured 
inconsistently (sometimes including, and sometimes excluding, wing-mirrors). 
However, for the remaining metrics of mass in service, height and length, this UK 
data generated similar findings. This included: 

a. Replicating Table 1: Weight (adjusted mass in service) was more strongly 
correlated with other vehicle metrics than height or length. 

b. Replicating Table 2: Weight (adjusted mass in service) was more strongly 
correlated than height or length with CO2 emissions and with using diesel fuel.  

  

https://www.teoalida.com/cardatabase/europe/
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Appendix 3: Cities already applying surcharges to 
oversized vehicles 

In Table A3.1 we summarise the existing policies or proposals of which we are 
aware, that involve cities or other urban authorities imposing a parking surcharge on 
oversized vehicles. This table does not cover non-parking vehicle charges, e.g. 
registration fees.  

SUV-focused parking reforms are being adopted at a good pace at city level. One 
such parking surcharge was introduced in 2022 (Tübingen), one in 2023 (Montréal), 
five in 2024 (Grenoble, Koblenz, Lyon, a further Montréal commune, and Paris), and 
three in 2025 (Cologne, Bordeaux and Aachen). A further four surcharges have been 
approved but not yet implemented (Zurich, Haringey, Cardiff and Bath). Residential 
parking permits are the most common application for these surcharges, but some 
authorities additionally or alternatively apply surcharges to visitor parking. 

There is considerable variation between settings in the level of the financial 
disincentive. At present, Paris has the largest financial disincentive in relation to 
visitor parking; and Lyon and Zurich have the largest disincentive in relation to 
resident parking.  

To date, the metric most commonly used is weight, with different thresholds in all 
cases for ICE cars versus BEV (the treatment of PHEV varies).  

In the UK, Haringey has approved a length-based surcharge, Cardiff has approved a 
weight-based surcharge that uses maximum permissible mass, and Bath has 
approved a footprint-based surcharge (i.e. length by width). We hope the evidence in 
this report will help to inform these policies before they are finalised and/or 
implemented.  
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Table A3.1 Details of oversized vehicle charges that have been implemented or approved by cities 

City Start date Scope Metric used Details of definition Level of financial disincentive 

Tübingen, 
Germany34 

Jan-2022 Resident parking 
permits 

Weight Thresholds:  

1875kg (ICE + PHEV) 

2075kg (BEV) 

€60 [£52] extra per year. 

Rosemont–La 
Petite-Patrie, 
Montréal, 
Canada35 

Jul-2023 Resident parking 
permits 

Weight Thresholds:  

1360kg/1535kg/1710kg (ICE) 

1660kg/1810kg/1960kg (PHEV + BEV) 

95 CAD [£51] extra per year for the heaviest 
versus the lightest vehicles. 

 

Le Plateau- 
Mont-Royal 
borough, 
Montréal, 
Canada36 

Jan-2024 Resident parking 
permits 

Weight Thresholds:  

1360kg/1535kg/1710kg/1910kg (ICE) 

1810kg/1985kg/2160kg/2610kg (PHEV + 
BEV) 

248 CAD [£134] extra per year for the heaviest 
versus the lightest vehicles. 

 

Grenoble, 
France37 

Mar-2024 Parking permits 
for 21 city car 
parks 

Weight Thresholds:  

1550kg (ICE) 

1800kg (PHEV + BEV) 

€72 [£63] extra per year for residents and €120 
[£104] extra per year for non-residents. 

Koblenz, 
Germany38 

Mar-2024 Resident parking 
permits 

Footprint 
(length * width) 

Sliding scale:  

€23.40 per square metre per year 

Approximately €147 [£128] extra per year for a 
large SUV versus a small electric Smart-sized 
car.39 

Lyon, France40 Jun-2024 Resident parking 
permits, and 
parking charges 
for visitors 

Weight Thresholds:  

1075kg/1600kg (ICE) 

1075kg/1975kg (PHEV) 

2175kg (BEV) 

€360 [£313] extra per year for residents, for the 
heaviest versus the lightest vehicles. 

 €45 [£39] extra for visitors to park for 10 hours 
for the heaviest versus the lightest vehicles. 

Paris, France41 Oct-2024 Parking charges 
for visitors. Does 
not apply to 
residents within 
their own district 

Weight Thresholds:  

1600kg (ICE) 

2000kg (PHEV + BEV) 

€120 [£104] extra for visitors in central Paris to 
park for 10 hours and €80 [£70] extra in other 
city quarters. 
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City Start date Scope Metric used Details of definition Level of financial disincentive 

Cologne, 
Germany42 

Mar-2025 Resident parking 
permits 

Length Thresholds:  

4110mm / 4710 mm 

Vehicles >5600mm not entitled to a permit 

€20 [£17] extra per year for the longest versus 
the shortest band.  

Vehicles >5600mm not entitled to a permit since 
October 2024. 

Bordeaux, 
France43 

May-2025 Resident parking 
permits, and 
parking charges 
for visitors 

Weight Thresholds:  

1600kg (ICE) 

1900kg (PHEV + BEV) 

€57 [£50] extra per year for residents.  

€14 [£12] extra for visitors to park for 10 hours. 

Aachen, 
Germany44 

May-2025 Resident parking 
permits 

Footprint 
(length * width) 

Sliding scale:  

€30 per square metre per year 

€188 [£163] approx. extra per year for a large 
SUV versus a small Smart-sized car. 

Zurich, 
Switzerland45 

Jan-2027 Resident parking 
permits 

Weight Sliding scale:  

0.4 CHF per kilogram per year (ICE) 

0.35 (PHEV + BEV) 

Approximately 707 CHF [£657] extra per year for 
a large SUV versus a small Smart-sized car. 

Haringey, 
London, UK46 

Approved, 
but date 
not set 

Resident and 
other annual 
parking permits 

Length Thresholds:  

4000mm / 4500mm 

£5 to £47 extra per year for residents with the 
longest versus shortest vehicles, depending on 
the vehicle’s CO2 emissions. 

Cardiff, UK47 Approved, 
but date 
not set 

Resident parking 
permits 

Weight Threshold:  

2400kg max. permis. mass 

Vehicles >3500kg max. permis. mass not 
entitled to a permit 

Not yet announced. 

Bath, UK48 Approved, 
but date 
not set 

Resident parking 
permits 

Footprint 
(length * width) 

Accelerated sliding scale, multiplying 
footprint by a progressively greater 
multiplier for larger cars (e.g. footprint * £1 
for cars 7-8m2, footprint * £5 for cars 11-
12m2) 

Charges capped at £112.08 for footprint 
over 14m2 

£68 approx. extra per year for a large SUV 
versus a small Smart-sized car, for the first 
permit per household; and £142 for the second 
permit per household. 

Listed in order of start date. 
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Weight thresholds shown above are expressed in ‘mass in service’ wherever possible. Where the city (e.g. Lyon) uses kerb weight, we convert to ‘mass in service’ by adding 75kg (for a 
driver). Where the city (e.g. Montréal) uses net weight, we convert to ‘mass in service’ by adding 75kg (for a driver) plus 35kg (for a 90% full tank of fuel). Where a city uses ‘maximum 
permissible mass’ a conversion to mass in service is not possible, so we note ‘max. permis. mass’ after the thresholds. 

Costs are presented by us in local currencies and also converted into GBP using December 2025 conversion rates. 

Cities not included and reasons for their omission:  

• Brussels, Belgium: While five communes in Brussels apply a surcharge for vehicles longer than 4900mm, vehicle length is not included on Belgian vehicle registration 
certificates, complicating enforcement. There is no publicly available information on the extent of its real-world enforcement.  

• Frankfurt, Germany: City officials have prepared a reform to vary parking charges based on surface footprint (length by width) but there is currently insufficient political support 
to advance its implementation. https://www.fr.de/frankfurt/grosse-autos-in-frankfurt-hoehere-parkgebuehren-fuer-93388569.html [Accessed 21/01/2025] 

• Freiburg, Germany: Its proposed reform, which was based on length, is not included as it was found legally invalid by a federal administrative court in June 2023. 
https://www.bverwg.de/pm/2023/47 [Accessed 21/01/2025]

https://www.fr.de/frankfurt/grosse-autos-in-frankfurt-hoehere-parkgebuehren-fuer-93388569.html
https://www.bverwg.de/pm/2023/47
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Appendix 4: Worked examples of potential weight-based 
parking policies 

Table A4.1 shows the distribution of mass in service weights for a random sample of 
5,290 cars on UK roads in January 2026 (this is the same sample as used in Section 
3.2). This distribution may vary somewhat between local authorities, but it is a useful 
starting point for authorities seeking to estimate the weight distribution of cars in their 
local area.  

One way to design a weight-based charging system is to divide cars into different 
bands. In this case, we recommend using different thresholds for ICE, PHEV, and 
BEV cars (see Section 3.1). We recommend that PHEV thresholds be 200kg higher 
than ICE thresholds, and BEV thresholds be 400kg higher than ICE thresholds. We 
present mass in service adjusted this way in Table A4.1, alongside non-adjusted 
mass in service. 

Table A4.1: Distribution of mass in service among 5,290 cars on UK roads in 
January 2026 

 Mass in service, non-adjusted Adjusted mass in service 

 N % Cumulative % N % Cumulative % 

<1000kg  273 5% 5% 276 5% 5% 

1000-1099kg 437 8% 13% 441 8% 14% 

1100-1199kg 696 13% 27% 718 14% 27% 

1200-1299kg 592 11% 38% 605 11% 39% 

1300-1399kg 755 14% 52% 773 15% 53% 

1400-1499kg 552 10% 63% 584 11% 64% 

1500-1599kg 573 11% 73% 590 11% 75% 

1600-1699kg 461 9% 82% 475 9% 84% 

1700-1799kg 260 5% 87% 260 5% 89% 

1800-1899kg 186 4% 90% 165 3% 92% 

1900-1999kg 164 3% 94% 140 3% 95% 

2000-2099kg 65 1% 95% 50 1% 96% 

2100-2199kg 87 2% 96% 64 1% 97% 

2200-2299kg 63 1% 98% 47 0.9% 98% 

2300-2399kg 35 0.7% 98% 26 0.5% 99% 

2400-2499kg 23 0.4% 99% 20 0.4% 99% 

2500kg+ 66 1% 100% 54 1% 100% 

Another way to design a weight-based charging system is to charge per kilogram. In 
this case, we recommend using different per-kilogram charges for ICE, PHEV and 
BEV cars. Based on the exercise shown in Box A1, we suggest that PHEV cars 
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could get a 15% discount per kilogram relative to ICE cars, and BEV cars a 40% 
discount per kilogram. This is, however, just an indicative exercise – local authorities 
might choose a different approach if they assign more importance to some of the 
outcomes in Box A1 than others. 

Box A1: Broad-brush comparison of the relative health and 
environmental harms of ICE, PHEV and BEV cars 

We estimate that a PHEV car of a given size brings the following benefits relative 
to an ICE car: 

• 24% benefit for lifetime CO2 emissions49 

• 30% benefit for tailpipe air pollution (assuming the car is driven 30% of the 
time using battery power) 

• 24% benefit for brake and tyre pollution50 

• 0% benefit for road danger 

• 0% benefit for congestion  

Assigning these 5 domains equal importance suggests an approximate overall 
15% benefit for PHEV, relative to an ICE of the same size and age. 

We estimate that a BEV car of a given size brings the following benefits relative to 
an ICE car: 

• 59% benefit for lifetime CO2 emissions 

• 100% benefit for tailpipe air pollution 

• 37% benefit for brake and tyre pollution 

• 0% benefit for road danger  

• 0% benefit for congestion  

Assigning these 5 domains equal importance suggests an approximate overall 
40% benefit for a BEV, relative to an ICE of the same size and age. 
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Example 1: Weight-based parking tariff using bands 

Recommended for use when weight is the only factor that differentiates parking 
charges, and a banding system is preferred. This could include situations in which a 
local authority wishes to discourage the largest cars through an additional tariff on 
them, while leaving parking charges unchanged for the majority of cars.  

With this approach, the local authority might choose to implement two bands, which, 
in practice, are separated by one threshold: 

1. Below threshold: <1600kg ICE/<1800kg PHEV/<2000 kg BEV. Based on 
Table A4.1, this is expected to account for around 75% of cars. 

2. Above threshold: ≥1600kg ICE/≥1800kg PHEV/≥2000 kg BEV. This is 
expected to cover around 25% of cars. 

Alternatively, an authority might choose to implement multiple bands, to be able to 
differentiate better between cars of different sizes. For example, charging ‘very 
heavy’ cars more than ‘heavy’ cars (as has been done in cities like Montréal), or 
potentially giving ‘light’ cars a discount relative to ‘average’ cars (as has been done 
in cities like Lyon).  

1. Light: <1200kg ICE/<1400kg PHEV/<1600 kg BEV. Based on Table A4.1, 
this is expected to capture around 25% of cars. Examples of the types of cars 
in each band are listed in Table A4.2 and illustrated in Figure A4.1. 

2. Average: 1200-1599kg ICE/1400-1799kg PHEV/1600-1999kg BEV. Based 
on Table A4.1, this is expected to capture around 50% of cars. 

3. Heavy: 1600-1999kg ICE/1800-2199kg PHEV/2000-2399kg BEV. This is 
expected to capture around 20% of cars. 

4. Very heavy: ≥2000kg ICE/≥2200kg PHEV/≥2400 kg BEV. This is expected to 
capture around 5% of cars.  

Figure A4.1: Illustration of the cars in each of the four suggested bandings  

 

AI-generated image, based on the ICE models in Table A4.2. 
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Table A4.2: Examples of cars that would be included in each of these 4 bands 

Banding Car weight 

(mass in service) 

Estimate % of cars in 
each band 

Examples of cars included 

Light <1200kg ICE 

<1400kg PHEV 

<1600 kg BEV 

25% 

30% of ICE 

0% of PHEV 

15% of BEV 

Ford Fiesta (ICE) 

Nissan Leaf (BEV) 

Average 1200-1599kg ICE 

1400-1799kg PHEV 

1600-1999kg BEV 

50% 

45% of ICE 

30% of PHEV 

45% of BEV 

Ford Focus (ICE) 

Kia Niro (PHEV) 

Tesla Model 3 (BEV) 

Heavy 1600-1999kg ICE 

1800-2199kg PHEV 

2000-2399kg BEV 

20% 

20% of ICE 

45% of PHEV 

35% of BEV 

Nissan X-trail (ICE) 

BMW 330E (PHEV) 

Audi Q4 (BEV) 

Very 
heavy 

≥2000kg ICE 

≥2200kg PHEV 

≥2400 kg BEV 

5% 

5% of ICE 

25% of PHEV 

5% of BEV 

Land Rover Range Rover (ICE) 

Volvo XC90 (PHEV) 

Audi Q6 (BEV) 
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Example 2: Weight-based parking tariff using a per-kilogram system 

Recommended for use when weight is the only factor that differentiates parking 
charges, and a per-kilogram system is preferred. This could include situations in 
which a local authority wishes to make weight the central basis for determining 
parking charges, with differentiation across the full range of potential vehicle weights. 
This is similar to how many local authorities already charge for CO2 emissions. This 
and similar approaches make long-term sense as around half of all new cars sold 
are expected to be fully electric by 2030, meaning that CO2-based charges will 
become less relevant over time.  

Flat per kilogram rate 

A flat per kilogram rate is arguably the simplest way to operationalise this approach, 
and most insulated from charges of disproportionality. This is what Zurich has 
approved (see Appendix 3). 

We recommend different per-kilogram rates for ICE, PHEV and BEV, with a 
suggested ratio of 1:0.85:0.6 to capture a range of health and environmental harms 
(see Box A1). We also recommend that the first 400kg of PHEV and BEV cars not be 
charged, to take account of the fact that a vehicle of a given size will be heavier if it 
is PHEV or BEV. Note that when using per-kilogram charging we suggest using the 
same 400kg allowance for both BEV and PHEV cars for simplicity, as one can 
distinguish between these cars with different per-kilogram charging rates. 

If this approach is applied to the national car fleet (as estimated via the cars shown 
in Table A4.1), average parking charges would be 3% cheaper for PHEV than ICE 
cars and 35% cheaper for BEV than ICE cars. Note that this small difference 
between PHEV and ICE cars reflects the fact that many of the PHEV cars currently 
on UK roads are very large, which largely offsets their discounted per-kilogram rate. 

Accelerating per kilogram rate 

A local authority might alternatively choose an accelerating per kilogram rate, in 
order to direct the highest charges at the largest cars. This could involve one of 
these approaches: 

a. Cars are divided into weight bands: cars in higher weight bands are 
charged a progressively larger amount per kilogram.  

b. The marginal per kilogram rate increases with increasing weight band: 
e.g. cars are charged little or nothing for the first 1600kg, then a modest 
surcharge per kilogram 1600-1999kg, then a higher surcharge rate per 
kilogram over 2000kg. This approach is analogous to how income tax works. 
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Example 3: Weight-based charging alongside other differential charging 

Recommended for use when a local authority already charges according to CO2 
emissions (or another characteristic, such as diesel fuel) and wants to add weight-
based surcharging on top of this. Alternatively, where a local authority wants to 
introduce a new charging system that covers, for instance, both CO2 emissions and 
weight. Combining charges in this way adds complexity but may be most effective at 
achieving policy goals such as incentivising a shift to reasonable-sized (as opposed 
to large) BEVs. 

Non-interacting charges (e.g. calculating charges separately, then adding them) 

One simple option is to have separate charges for weight as compared to 
CO2/diesel, and simply add the different charges together to get the total parking 
cost. This is the approach currently proposed by Bath & North East Somerset 
Council (but using size-based charging, rather than weight). 

Interacting charges (e.g. using a multiplier approach) 

Alternatively, one could seek to interact the two charges together – using weight to 
apply a multiplier to CO2-based charging. This is the approach currently proposed by 
Haringey Council in relation to length-based charging. 

Under this approach, for ICE and PHEV cars one could take the existing CO2-based 
charging system, and increase total costs by (say) 25% for ‘heavy’ ICE and PHEV 
cars weighing over 1600kg. (One could also potentially reduce costs by (say) 20% 
for ‘light’ cars weighing under 1200kg, and increase them by 60% for ‘very heavy’ 
cars over 2000kg.51) Note that when integrating weight-based charging with CO2-
based charging we suggest using the ICE threshold for both ICE and PHEV cars, to 
partly compensate for the fact that the official CO2 ratings for PHEV cars 
substantially underestimate their real-world CO2 emissions (see Box 1 in Section 
3.1). 

For BEV cars we recommend the same approach as above, assuming the CO2-
based charge to BEV cars is not zero.52 This would be suitable in certain boroughs 
such as Haringey, which at the time of writing operate the parking charge schedule 
shown in the ‘standard’ column of Table A4.3 (below). Applying the 2026 Haringey 
charge schedule to the cars shown in Table A4.1 would give an average annual 
weight-plus-CO2 charge of £163/year for ICE, £74/year for PHEV, and £49/year for 
BEV.53 
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Table A4.3: Worked example of how one could augment a CO2-based banding 
system with weight-based bandings, using Haringey as an example 

CO2 g/km Light 

(= standard 

charges x 0.80) 

Standard 

(actual 2026 

prices in 

Haringey) 

Heavy 

(= standard 

charges x 1.25) 

Very Heavy 

(= standard 

charges x 1.6) 

0 (battery electric) £36 £45 £56 £72 

1 - 100 £44 £55 £69 £88 

101 - 110 £56 £70 £88 £112 

111 - 120 £80 £100 £125 £160 

121 - 130 £104 £130 £163 £208 

131 - 140 £128 £160 £200 £256 

141 - 150 £152 £190 £238 £304 

151 - 165 £184 £230 £288 £368 

166 - 175 £216 £270 £338 £432 

176 - 185  £248 £310 £388 £496 

186 - 200 £280 £350 £438 £560 

201 - 225 £312 £390 £488 £624 

226 - 255 £344 £430 £538 £688 

Over 255 £376 £470 £588 £752 

For simplicity this table only looks at the cost of the first permit per household, and excludes the flat-rate diesel 
surcharge that Haringey operates. Our use of current Haringey parking prices as a starting point is intended for 
illustrative purposes only – we expect that other local authorities would typically take their own current parking 
prices as the starting point, which might be quite different to those in Haringey. 

Alternatively, for BEV one could charge based solely on weight. This could again use 
the thresholds suggested in Example 1 – namely light: <1600 kg; standard: 1600-
1999kg; heavy: 2000-2399kg; very heavy: ≥2400 kg (see also Table A4.2 above for 
the proportion of BEV in each category and example makes and models of cars). In 
this case, one could have to consider the relative pricing of the BEV cars against the 
ICE and PHEV cars. For instance, how polluting does a light ICE car need to be to 
be charged more than a heavy BEV? Based on the broad-brush analysis in Box A1, 
we suggest conducting a calibration exercise such that the average BEV of a given 
weight would end up paying an annual parking charge around 40% less than the 
average ICE of the same weight. 
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