
Understanding challenges and pathways to increasing diversity in EV adoption 
 

Aim: The aim of this project is to create a better understanding of the social and demographic 
characteristics of EV adopters and how demand flexibility can be enabled to alleviate grid 
constraints. The project investigates gender biases in engaging with demand flexibility 
programmes and the challenges in adopting e-mobility solutions in the UK. 
Outcomes in brief: The project investigated EV battery characteristics to create a better 
understanding of the affordability and maintenance efforts that pre-used EV adopters should 
expect. We investigated battery degradation in relation to charging and usage patterns to 
predict battery health beyond a standard 5-year lease, looking at how used EVs could offer 
an affordable but reliable solution to decarbonize transport encompassing varied 
demographics. 
From the data analysis we found that EV uptake has been heterogenous within the UK. Based 
on the dataset “Battery Electric Vehicles or BEVs (subset of ULEVs) licensed at the end of 
quarter by postcode district, United Kingdom1” – Q4 2021, the top 10 postcodes for EV 
licenced were extracted and they are presented in Table 1. Table 2 contains a sample of 
postcodes with their population sizes and EVs licenced. It can be seen that Cardiff, for 
example, only had 2765 new EVs licenced in Q4 2021 for a population of 1,073,572, or a 
percentage of 0.26. This is very low compared to other postcodes such as SL (5.23%) or MK 
(3.97%). 

 
         Figure 1 
Using the National Travel Survey data2, we found that there is difference in driving patterns 
for in two areas for males and females, with males using vehicles more than females for 
commuting, while females are driving more miles for school runs than males (Table 4). A 
detailed breakdown by gender and age is presented in Table 5.  
The battery degradation model was implemented for chemistries used widely in the current 
EVs. We devised 9 scenarios of usage, presented in Table 6. The results in Table 7 show that 
using EVs for demand response does not degrade the battery excessively, neither for males 
nor female users. However, the financial benefits shown in Figure 2 are significant. The cost 
of purchase and use of EVs is compared to vehicles with internal combustion engines was 

 
1 https://www.gov.uk/government/statistics/vehicle-licensing-statistics-2021/vehicle-licensing-statistics-2021  
2 https://www.gov.uk/government/collections/national-travel-survey-statistics 



analysed and it was demonstrated that EVs become a more appealing proposition if owners 
participate in demand response programmes. 
Table 4: Trips by gender 

 

Table 5: Trips by gender and age 

 

Table 6: Simulated scenarios 

 
Table 7: Battery degradation results 

 

 
  a)    b)            c) 
Figure 2: Economic analysis – a)EV-IC comparison with grid services;b) EV-IC comparison without grid services; 

c) Payback comparison with and without grid services 
Outlook: An extension until May 2023 has been requested so that the following planned work 
could be completed: 1) Assess the correlation between demographics and EV charging 
patterns, understanding how under-represented adopters could be engaged in transport 
decarbonization; 2) Inform education pathways for community members in overcoming 
barriers in e-mobility adoption. 


