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THE CHARGE CHALLENGE 

1. Summary of Results 

This study has used a variety of novel open datasets and geospatial techniques to examine the 
demographic and infrastructure characteristics (e.g. off-street parking availability) within close 
proximity to current car parks, in order to identify the best locations for new EV chargers.  Two 
Local Authorities were selected for this project – one which is leading the way with the green 
agenda (Cambridge) and one which has the opportunity to create a robust charging infrastructure 
to encourage a more rapid uptake of EVs (Chelmsford).   

For this project, 141 locations were analysed as potential sites for EV chargers.  These were 
supermarkets, Park Mark car parks, rail station car parks and car parks collated from Open Street 
Map.  In an ideal scenario, all of the identified car parks would contain EV chargers in the future. 
However, by analysing the datasets highlighted in this report, 36 of these car parks have been 
identified as optimum locations for EV chargers, as they: 

• are in areas with a limited charging infrastructure 

• serve a large daytime and night-time population 

• are likely to see a large uptake in electric vehicles over the next 5 years 

• are in areas where there is a lack of off-street parking (meaning EV owners 
are unlikely to have their own private charger). 

• are in or close to air quality management areas 

• are in areas with high levels of education and relatively high annual income 

• are in areas where a large % of people commute by car 

Different car park types require different charging speeds – for example rapid chargers are needed 
at supermarkets where people are only likely to park for a limited amount of time.  In car parks near 
residential or office locations fast chargers may be more acceptable as cars are likely to be parked 
for a longer amount of time. Putting chargers at rail stations (e.g. Cambridge, Cambridge North and 
Chelmsford) could help to create a more connected transport network for those who commute 
using multi-modal journeys.   

Maps showing identified locations for EV chargers in Cambridge and Chelmsford – click on 
hyperlink to visit map. These car parks can be found in the attached geojson. 

The data and outcomes can be viewed at https://locationinsights.co.uk/b/nE and filters can be 
applied to each car park to select the ideal locations for EV chargers using different criteria. 
 
 
 

http://www.emu-analytics.com/
https://locationinsights.co.uk/b/nE
https://locationinsights.co.uk/b/nH
https://locationinsights.co.uk/b/nJ
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2. Methodology: 
For the purpose of this report 2 focus areas were chosen– Chelmsford and Cambridge.  They were 
chosen for the following reasons: 

• Cambridge already has high levels of EVs (511 in 2020 according to DfT which represents over 
1.23% of all cars (UK average = 0.91%)) and will see increasing demand in the future.  The Local 
Authority is working on increasing the number of EV chargers, but more is still needed to be 
done. Cambridge has the opportunity to continue to push for a green agenda and lead the way 
in the UK. 

• Chelmsford has a relatively low uptake of EVs (539 in 2020 according to DfT which represent 
just over 0.5% of all cars) but is likely to see higher levels in the next 5 years according to the 
UKPN uptake scenarios.  The EV charging infrastructure is currently limited but Chelmsford has 
a chance to create a robust charging infrastructure which will help speed up the uptake of EVs. 

• Both have a large number of people that commute by car and are also on commuter routes into 
London which allows for the potential of a connected transport system.  There were c.12 million 
entries and exits at Cambridge station in 2018/19 and c.9 million at Chelmsford Station. 

 
2.1 Off-Street Parking Availability: 

Currently, due to the limited public charging infrastructure it is hard to own an EV unless you have 
the ability to install a private charger (often on a driveway). It is crucial to identify potential users 
without off-street parking as these users heavily rely on public chargers and in many cases cannot 
feasibly own an EV at present. 
 
Land Registry polygons and Ordnance Survey building outlines were used to measure the distance 
between the edge of the building and the edge of the plot. It is widely believed that a driveway of 
over 5m is required for off-street parking but in some situations a driveway of over 3m may be 
sufficient.   There are some known limitations to this method (see appendix).  The building level 
measure of off-street parking availability was then aggregated to road level to give an idea of which 
roads have a lack of off-street parking and will benefit most from a public charging infrastructure. 
See script for processing methodology. 
 

Off-street parking availability at building and street level in Cambridge and Chelmsford. Click on 
hyperlink to visit map. 

2.2 Early Adopters: 
According to Rogers, Diffusion of Innovations (1862) Early adopters are the first people to adopt a 
new technology before the majority of the population does.  They are key in facilitating the uptake 
of new technologies.  Various demographic factors were explored in order to identify locations 
where Early Adopters of electric vehicles are most likely to live.  The index was based on the 
following factors: 

• Average Household Income > £40,000 per year 

http://www.emu-analytics.com/
Script.png
https://locationinsights.co.uk/b/nP
https://locationinsights.co.uk/b/nN
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• Average House Price > £350,000 

• Average Car Ownership > 1 

• Level 4 + education levels > 25% 

• Full time employment levels > 30% 

• and Index of Multiple Deprivation Decile >= 7 

Early Adopter areas in Cambridge and Chelmsford – click on hyperlink to visit map. 
 

2.3 Walk times: 
In order to identify car parks which would best serve the largest number of electric vehicles, walk 
times around each car park were created.  These walk times identified the area that could be 
reached within a 5-minute walk of the car park.  5 minutes has been chosen as this is deemed to be 
a realistic distance for people to travel as well as more cost effective and efficient than shorter walk 
times (Mashhoodi et al. 2019).  The walk times were created using Open Routing Service.  For each 
of the walk times the following factors were calculated: 
 

• Residential population 

• Workplace population 

• Number of EV chargers within the walk time 

• Buildings with a high/medium/low likelihood of off-street parking 

• % of buildings unlikely to have off-street parking 

• % of residents who commute by car (i.e. commute from this area by car) 

• % of workers who commute by car (i.e. commute to this area by car) 

• Is the walk time in an Air Quality Management Area? 

• Does the walk time contain Early Adopter areas? 

• High/medium/low uptake scenarios for each year between 2019 and 2025 

• % of people with level 4 + qualifications 

• Average net income before and after housing costs 
 
Census and various other datasets (see section 3a) were used to calculate the scores for each walk 
time. Spatial joins were used to join the source data to the walk times. If the dataset was polygon 
based, then weighted averages or proportional sums were used in order to give an appropriate 
measure of the overlapping data.  For example, a walk time may overlap several different LSOAs.  
By taking the proportional sum, if the walk time covers 50% of LSOA 1 (population = 1000) and 25% 
of LSOA 2 (population = 4000) then the proportional sum of the population for the walk time would 
be 1500 (1000/2 + 4000/4).  This assumes that everything is evenly distributed across each LSOA 
which is not the case in reality and should be noted as a limitation (see section 3b).   The data for 

http://www.emu-analytics.com/
https://www.researchgate.net/publication/337077281_The_two_and_half_minute_walk_Fast_charging_of_electric_vehicles_and_the_economic_value_of_walkability
https://locationinsights.co.uk/b/nR
https://locationinsights.co.uk/b/nQ


 
 

Alice Goudie - Senior Location Intelligence Analyst www.emu-analytics.com 4 

THE CHARGE CHALLENGE 

each walk time was then joined back to the car parks and filters were applied to identify the car 
parks that were most suitable for EV charger installations. 
 

5-minute walk times for Cambridge and Chelmsford potential sites.  In this map the walk times are 
coloured according to the residential population within each walk time – click on hyperlink to visit 
map. 
 
Interactive maps of the data and walk times can be seen here:   

https://locationinsights.co.uk/b/nE 
 

Additional data sets can also be displayed on the map to add further context – for example mean 
NO2, SO2 and PM10 levels (see section 3a). 
 

2.4 Charger break down: 
For car parks identified as good locations for installing EV chargers the following split between 
charging speed was applied, based on the likely length of time spent at the car park. 

• Supermarket = 100% rapid (visits often less than 1hr). Confidence is higher for larger stores, and 
likely to occur sooner at big stores. 

• OSM car parks = 50:50 rapid:fast (most visits likely to be under a few hours but some may be 
all day), confidence lower than for park mark car parks, year it will appear relates to when the 
high scenario uptake of EVs hits over 5% for the walk time of the car park. 

• Park Mark car parks = 40:40:20 rapid:fast:slow (some users will be there for short trips and 
some for half a day or more, in some cases people will also park all day or night and so can use 
slow chargers). Confidence is high, the year it will appear relates to when the high scenario 
uptake of EVs hits over 5% for the walk time of the car park. 

The number of chargers per car park has been calculated based on the 5% rule i.e. EV spaces need 
to account for 5% of the total car park spaces (rounded to the nearest whole).  The 5% rule is used 
by several Local Authorities (e.g. York). Where information about the number of spaces is unknown 
the number of spaces was approximated from satellite imagery (for those identified as priority car 
parks). 

This project has combined a wide variety of open datasets and applied geospatial techniques in 
order to identify the best locations for future EV charging infrastructure.  In total, 36 out 141 
analysed car parks were thought to be in locations where EV chargers are needed in the very near 
future.  All of the maps and data can be viewed at https://locationinsights.co.uk/b/nS and the car 
parks which have been identified as the best locations for EV chargers can be seen here 
https://locationinsights.co.uk/b/nS.  

http://www.emu-analytics.com/
https://locationinsights.co.uk/b/nE
https://democracy.york.gov.uk/documents/s139552/Annex%20A%20-%20EV%20Public%20Charging%20Strategy%2019032020.pdf
https://locationinsights.co.uk/b/nS
https://locationinsights.co.uk/b/nS
https://locationinsights.co.uk/b/nT
https://locationinsights.co.uk/b/nS
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3 Appendix: 
3.1 Data Sources 

• Open Street Map 

• Open Charge Map 

• Park Mark Car Parks 

• Census Data  

• Index of Multiple 
Deprivation 

• INSPIRE Land Registry Polygons  

• UKPN EV uptake scenarios 

• Air Quality Management Areas 

• Access to Healthy Assets and 
Hazards 

• OS Open Map 

• Small area income 
estimates  

• Vehicle licensing statistics 

• Station Usage  

• Geolytix Supermarkets  

 
3.2 Improvements: 

• Some limitations surrounding certain datasets have already been highlighted above.  One 
of the main improvements would be to use a more complete source of EV chargers.  This 
project used Open Charge Map which is not as complete as a paid for dataset such as 
Zap-Map (https://www.zap-map.com/live/). By using a more complete dataset more 
accurate predictions could be made as more information would be known about the 
current charging infrastructure.   

• The off-street parking algorithm has some limitations: 
o It relies on Land Registry Data which is not available for all properties and 

sometimes covers multiple properties. 
o An identified driveway may be used for another purpose (e.g. a garden) 
o A property may have a driveway that goes along the side of the property or an 

internal garage, these will not be picked up by this method.    

• The current method of proportioning many different census areas into each walk time 
assumes that the data is evenly distributed over the area (e.g. that the population is 
evenly distributed across an LSOA) in reality this is not the case.  Where possible, more 
detailed data should be used, or known areas of uneven distribution (e.g. parks, unused 
land etc.) should be removed before doing the calculations. 

• Another potential improvement is to integrate more spatially detailed EV ownership 
data.  By understanding EV ownership at a level such as LSOA or postcode a more 
accurate “Early Adopter” profile could be created based on a more refined demographic 
model.  

• Using a premium dataset such as Ordnance Survey Points of Interest would give an 
increased number of potential locations to apply to the model, as would having a greater 
understanding about the location of workplace car parks.  

• Information regarding energy networks would also mean that car parks served by 
substations with limited spare capacity would not be selected and would prevent 
chargers being placed in areas where the grid could not keep up with demand. 

• Improved information around car park usage, road traffic counts and local pollution levels 
would also all help to identify better locations and to identify areas where an increase in 
EV use would have the best knock on impact for air pollution levels.  Both Cambridge and 
Chelmsford have Air Quality Management Areas within them and must work hard to 
improve their air quality.  Reducing the number of petrol and diesel vehicles will 
significantly help this aim. 

• As the amount of data surrounding electric vehicles increases, then machine learning 
techniques could also be applied (such as logistic regression) to identify the best sites for 
EV chargers.  This would result in a robust model, which could be continually refined 
based on the changing nature of EV ownership, which could be run for a multitude of 
sites across the whole country in one go. 

http://www.emu-analytics.com/
https://overpass-turbo.eu/
https://openchargemap.org/
https://www.britishparking.co.uk/Park-Mark-car-park-data
https://www.nomisweb.co.uk/
https://www.gov.uk/government/statistics/english-indices-of-deprivation-2019
https://www.gov.uk/government/statistics/english-indices-of-deprivation-2019
https://www.gov.uk/government/collections/download-inspire-index-polygons
https://innovation.ukpowernetworks.co.uk/2020/02/06/distribution-future-energy-scenarios/
https://uk-air.defra.gov.uk/aqma/
https://www.cdrc.ac.uk/new-update-access-to-healthy-assets-and-hazards-ahah-data-resource/
https://www.cdrc.ac.uk/new-update-access-to-healthy-assets-and-hazards-ahah-data-resource/
https://osdatahub.os.uk/downloads/open
https://www.ons.gov.uk/employmentandlabourmarket/peopleinwork/earningsandworkinghours/datasets/smallareaincomeestimatesformiddlelayersuperoutputareasenglandandwales
https://www.ons.gov.uk/employmentandlabourmarket/peopleinwork/earningsandworkinghours/datasets/smallareaincomeestimatesformiddlelayersuperoutputareasenglandandwales
https://www.gov.uk/government/statistical-data-sets/all-vehicles-veh01
https://dataportal.orr.gov.uk/statistics/usage/estimates-of-station-usage/
https://geolytix.co.uk/
https://www.zap-map.com/live/

