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Historically in the UK, uptake of electric vehicles (EVs) has been dominated by those with off-street parking. In
fact, a recent report by Deloitte found that nearly 90% of EV drivers currently charge privately. However, if we
wish to meet the UK Government’s targets of net zero by 2050 and no further sales of fully internal combustion
engine vehicles after 2030, EV charging will need to be made accessible to those without driveways. Local
Authorities and the companies they work with have a significant role to play in infrastructure planning to get

ahead of the curve of accelerating EV uptake. This Visualising Transport Geography article investigates whether
it is possible to identify locations for public EV chargers which may be more valuable to residents.

1. Introduction

This Visualising Transport Geography article investigates whether it
is possible to identify locations for public EV chargers which may be
more valuable to residents. Historically in the UK, uptake of electric
vehicles (EVs) has been dominated by those with off-street parking (Li
etal., 2017). In fact, a recent report by Deloitte found that nearly 90% of
EV drivers currently charge privately (Deloitte, 2019). However, if we
wish to meet the UK Government’s targets of net zero by 2050 (UK
Government, 2021) and no further sales of fully internal combustion
engine vehicles after 2030 (UK Government, 2020), EV charging will
need to be made accessible to those without driveways. Local Author-
ities and the companies they work with have a significant role to play in
infrastructure planning to get ahead of the curve of accelerating EV
uptake.

To do so, geospatial findings are presented which assess the potential
market size for public electric charge points in car parks across Oxford.
The analysis is done using GECCO, the Geospatial Evaluator for EV
Charging in Car parks Overnight, which is available on GitHub (Geo-
spatial Evaluator for EV Charging in Car parks Overnight (GECCO), 2021).
Visualisations of this type can be produced across the UK using this tool,
and can inform local authorities, car park operators, and charge point
installation companies as to where the greatest demand for public
charging may exist.

Fig. 1 shows a case study of Oxford, which recently introduced a
zero-emission zone in the centre of the city. The local authority is
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encouraging residents to avoid motorised transport, shift to public
transport, and, in the cases where this is not possible, to improve their
emissions by transitioning to electric.

Oxford car parks in yellow, surrounded by the pedestrian shed in pink.
The pedestrian shed is roughly 400 m (i.e., a 5-min walk), which is
considered the threshold distance pedestrians are prepared to walk
before choosing to drive. Houses that are unlikely to have off-street
parking within the pedestrian shed are in green. Because on-street
electric vehicle charging, such as lamppost charging, may reduce the
market size for charge points in a car park, houses on narrow roads,
where on-street parking is less likely are displayed in red.

2. Methodology

GECCO is run from the plug-in python console directly in QGIS,
where the visualisation is then displayed as the output.

Input data consisted of Ordnance Survey layers of buildings and
roads accessed through UK Digimap (UK Digimap, n.d.) as well as data on
the locations of car parks from OpenStreetMap, provided by Geofabrik
(Geofabrik Gmbh and OpenStreetMap Contributors, 2018). Shape files
of the UK postal districts from the University of Edinburgh (Pope, 2017)
are also used so that analysis is done at the postal district level. In this
case, the postcode OX2 was selected.

Firstly, buildings are filtered to those which have a footprint area
between 17 m? and 250 m?. These are shown as houses in the visual-
isation. This is to exclude buildings which are unlikely to be residential
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(e.g., sheds, schools, hospitals). Roads are filtered to only consider “road
or track”, thus excluding paths. The width of the road is calculated using
data on the perimeter and the area, and assuming the feature is a uni-
form rectangle. This results in a quadratic equation, which is solved, and
the lowest value taken.

The car parks in the given postcode district are mapped (excluding
any which are specifically tagged as “private” or “no access”) and each
remaining car park is assigned a variable locus to define the “area of
interest”. In this example, the area of interest is set to 400 m radius,
previously explained to be the distance commonly used as the pedestrian
shed. Houses are filtered to within the area of interest.

In order to filter out houses which are likely to have off-street
parking, two criteria are tested. Firstly, does a house have a distance
of more than 5 m between itself and the nearest house? This is to filter
out detached houses, which are assumed to have private off-street
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parking. Secondly, is the distance between the house and the road
greater than 7 m, including the width of the pavement? This distance
was set to assess whether there would be space for a driveway between
the house and the pavement. It is calculated to allow for the length of a
car (5 m) and the width of the pavement (2 m). Both of these distances
are variable in GECCO. If either of these criteria are met the house is
assumed to have off-street parking and removed for the analysis.
Finally, in many instances it will be useful to understand if a road is
wide enough to comfortably accommodate on-street parking. If a local
authority has plans to implement on-street charging, for example
lamppost chargers, then EV chargers in a nearby car park may have
greater competition in that area. So that this can be considered in any
planning, houses where the nearest road is of a width less than 5 m are
highlighted in a different colour. A road of width below 5 m was
assumed to be able to offer limited on-street parking given that cars have
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Fig. 1. Geospatial visualisation of Oxford (OX2) car parks to evaluate suitability for electric vehicle charge point installation.
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a width of ~2 m. All of these filtering parameters can be modified within
GECCO.

3. Results

The results show that in the pedestrian shed surrounding different
car parks, the number of houses which are unlikely to have off-street
parking, and thus rely on public EV charging, varies significantly. For
example, the car park east-most on the map has a very low density of
houses without off-street parking. However, there is not a clear pattern.
Some car parks situated in residential areas are surrounded by houses
without off-street parking, whereas others are not. The apparent lack of
a simple pattern highlights the importance of a tool such as this in
identifying promising car parks for situating EV charging points.

Another useful aspect of this visualisation is that it shows houses
where the pedestrian sheds from different car parks overlap, i.e., where
residents have access to more than one car park nearby. These residents
may have more options as to where they park and charge, and therefore
competition between charge point operators may need to be considered
in decision making.

4. Conclusions

As EV adoption continues to increase, the demand for charging op-
tions for those without off-street parking will also rise. Introducing EV
charge points to local car parks within walking distance of residential
houses is one promising option within the portfolio of charging offerings
that will be necessary. However, selecting the most promising car parks
is not trivial. In this article we propose that it is possible to identify car
park locations where EV chargers will be more valuable to residents’
overnight charging needs. To do so, the number of houses without off-
street parking within the pedestrian shed of a car park is considered,
along with the likelihood of competition from on-street charging and
other potential car parks with EV charging. Using these results, local
authorities, car park operators, and charge point operators can identify
valuable sites for EV charging points.
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