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Introduction

• The United Kingdom (UK) has pledged 
to achieve net zero emissions by 2050

• Encouraging electric vehicle (EV) 
adoption is part of this strategy

• In 2021, one million EVs were 
registered in the UK (Skidmore, 2023)

• In 2022, 17% of the new cars 
purchased in the UK were EVs 
(Bayram et al., 2024)
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Charging EVs

• UK’s Department for Transport 
estimates 30% of households will be 
reliant on public charging (Budnitz et 
al., 2024)

• Residential charging not an option for 
households with on-street parking

• Therefore, they must rely on public 
charge points (CPs) to charge their 
vehicle

• However, availability of public CPs has 
not kept up with the demand of EV 
users in the UK
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Public CP Access in Scotland

• Scotland is served by two energy 
networks

• Scottish Power Energy Networks 
(SP Energy) 

• Scottish and Southern Energy 
Networks (SSEN)

• Primary substations (PSs) directly feed 
from high voltage networks

• Step down energy transmitted 
through these high voltage networks 
from 33 to 11 kilovolts (kV) to 
distribute energy to homes and 
businesses

The aim of this research was to 

1) characterise the distribution of 
public CPs and EVs in PS service 
areas across the regions served 
by SP Energy and SSEN, and 

2) investigate if there is evidence of 
unmet demand for public CPs in 
PS service areas in these 
networks with a high prevalence 
of EVs coupled with a low density 
of public CPs



Methodology

• Data about use of public CPs were 
obtained from ChargePlace Scotland 
(July through December 2024)

• Number of EVs in PS service areas for 
SP Energy came from the SP Energy 
Distribution Future Energy Scenario 
(DFES) forecasts on their data portal 
(December 2024)

• Number of EVs in PS service areas for 
SSEN came from DFES forecast data 
from the SSEN Distribution Data Portal 
(December 2024)

• Density of EVs and public CPs per PS 
service areas were mapped

• PS service areas with 100+ EVs and 
<10 public CPs were defined as High 
Demand (HD) PS service areas

• Bivariate analysis regarding HD vs. 
other PS service areas

• Logistic regression to find factors 
associated with HD PS service areas



Descriptive Analysis

• Of the 820 PS service areas analysed, 
48% were in SP Energy.

• 2,810 public CPs were analysed, and 
67% fell in SP Energy.

• 34% of PS service areas had 0 public 
CPs.

• 41% of SP Energy PS service areas 
contained 100 or more EVs, compared 
to only 14% in SSEN.

• SP Energy had a greater percentage of 
CPs with 50+ sessions (25%) than 
SSEN (22%).



Lack of Public CPs for EV Users
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Charging in SP Energy: HD vs. 
Other PS Service Areas
• SP Energy had 1,877 public CPs, and 28% fell in HD 

areas.

• We analysed 579,294 sessions from SP Energy 
(July-December, 2024).

• Compared to other CPs, high demand CPs were 
more likely to have 50 or more sessions (31% vs. 
23%) and sessions delivering 1,000 kWh or more 
(34% vs. 26%).

• Faults (outages), uptime, and number of 
connectors were not materially different from HD 
vs. all other CPs.



Charging Times

• Most sessions were 
during work day (8:00 
to 18:00)

• Fewer sessions during 
early AM (6:00 to 
8:00) and evening 
(18:00 to 22:00)

• Fewest during sleep 
time (22:00 to 6:00)



Factors Associated Positively with HD public 
CPs: SP Energy

• Charging sessions longer than 30 
minutes
• Highest was for 2+ hours

• Charging during non-work hours
• Highest was for evening (18:00 to 

22:00)

• All months vs. July were 
associated
• Highest estimates for September, 

November, and December



Discussion

• EV uptake is high in Scotland, 
especially in areas served by SP 
Energy.

• Number of public CPs available to 
serve EV owners appears to be 
inadequate, especially in SP Energy.

• In SP Energy, factors associated with 
HD charge points included longer 
charging session duration, charging at 
less convenient times.

• Long wait times

• CPs were inoperable or needed a 
reset

• Payment function did not work

• Connectors were slow



Conclusion
• We speculate that EV users at HD charge 

points were forced to wait for less 
convenient times to charge their EVs due 
to demand, and once they started 
charging, endeavored to charge their 
vehicle completely instead of just 
“topping it off”

• Policymakers should focus on ensuring 
adequate number of public CPs in areas 
with a high density of EVs, and offer more 
and faster charging connectors.

• Updated survey of EV owners in the UK to 
better understand their need for public 
CPs, and set an optimal target for public 
CP density.
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Policymakers en route to meeting with public 
at Ayr Town Hall, November 4, 2024.
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