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Executive ammary

The accessibility gfubliccharging infrastructure for Electric Vehicles (EVs) has been identified by
Motability, the national disabilitycharity, as a priority area, to prevent disablédvers, passengers,
and pedestriandeing disadvantageds the UK phases out the sale of petrol and diesel vehicles
Designabilitythe disability and desigeharity,is working with Mtability on theirprojectaiming to
make EV charging accessible.

This report describethe User Engagememtork carried out by Designability to understaimddetail
from disabledusersand the people close to thethe topicsraisedin an earlier phase of $ping and
Discoveryabout the future accessibility of electric vehicle chargifigis report does not present
design solutions for accessilpablicEV chargingnar is it an exhaustive review of the public
charging marketbut it describes the insightexperiences and vievehared bydisabled peopland
those close to thenduring theUser Engagementesearchactivities

To source views from disabled peofite this engagementDesignability contacted0,000

Motability Scheme customersThrough the Matbility Scheme, disabled people in receipt of
particular mobility benefits in the UK can lease a vehicle, which can be adapted to suit their needs.
809 Motability Scheme customemibsequently demonstratedn interest inparticipatingin the
researchof which Designabilitythen selected andnvited 184 potential participants to take part in

the UserEngagementesearchactivities

5SaA3dyl oAf A dagrieiout islissS IngagieméNaktiviesto gather detailed insights
from a total ofeighty-sevenMotability Scheme customein the UKwith a wide range of
characteristics and vehicles

The topic areas coveratlrring the activitiesn different combinationsvere: experienceand views
of the EV charging process and public charging provisionsvabout using an EV nawin the
future; parking(including payment)uelling and journeys.

Thedetailedfindings from all useracross all fouactivities were summarised under the headirads
Built Environment, The Charging Procésrmation About Charging Pointand Other Topics. The
built environmenttopic includedthe need for accessible parking (in general and chargjiregific) as
a significant aspect of accessible public chardiihg. charging process includpbysical and
information provisionaspects othe use of cables, connectqiockes andcharge point units

Some challengearound public EV chargirigced by disabled people related tioe need for
disability-specific provision, and other aspects related to isghes could beexperienced by any

user, such as reliability, availabilignd the complexity oéxisting public charging solutions att
chargingmarket(although these broader issues could have a disproportionately negative effect on
disabled people).
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Purpose

This User Engagement Report describes the user engagement activities carried out by

58aA3dyl oAt AGeQa NBaASI| NEghgdddnMbtsbilit\atnsBecustyiiers Wdzf &  H |
as part of the Accessible Electvlehicle (EV) Charging Project, to understand in detail their views

and experiences on topics relating to the accessibility of electric vehicle chamintprm

future accessiblalesign and/or guidancor public charging infrastructure.

This report does not provide design guidancewggested solutions, and is not an exhaustive
reviewof current EV public charging infrastructutedescribes the issues raiséém the
perspective of disabled peopbnd those who drive on their behaifho lease vehicles through
the Motability Scheme.

Background

Motability Charity has identified a lack of attention paid to the accessibility of electric vehicle
charging infrastructure, in the context of the planned ban on the sale of petrol, diesel and hybr
vehicles in the UK by 203@cently brought forward from 20357 he vision for this project is

that EV charging infrastructure in the UK becomes accessible for disabled people so they are not
disadvantaged in this future shift.

5SaA3dyl oA folk in i@ projet 8 SoNehd ofiser Engagemen

Designability carried out)ser Engagement oveeveral week@n June and July 2024 inform in
greater detail the issueslentifiedin an earlier phase of Scoping and Discoverih the
intention of drawing together the findings frorthis phase andUser Engagemeninto further
work onconcept design and guidagc

Objective

The objective othe user engagement wornkaspractical engagement wittisabled people and
their carers (drivers and passengersptin firsthand insights into the challenges and
opportunitiesfor EV charging identified in the discovery phase, anekplore these through a
mixture of both immersive (in person) and remote (phone/video interviews, focus groups)
research methods.

The ley research questions were:

1 What do issues associated with accessible EV charging look like in re&igf?er
problem statements that describe these, by understanding experiences, godokaind

1 How are people adapting to challenges they experience with éharging?Vhat
compensation strategies might people use, if any?

1 What are the key requirements for accessible solutions to be successfihat are the
broad elements of design requirements, e.g. space, visual content, grip design, user
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Selectingpotential participants

ContactingMotability Schemecustomers

Designability securely received the detailsapproximatelyl0,000 Motability Scheme Customers
who had agreed to be contacted in this waje sample was specified Motability Charityto be
relevant to this user engagement researctg(éncluding aignificantproportion ofelectric
vehicles uselsThe breakdown of vehicle type withihis cohort of customers was as follows:

Vehicle type Number of
customers
Petrol or diesel Wheelchair Accessible Vehicle (WAV) 337
Any other petrol or diesel vehicle 6875
Total Internal Combustion Engine (IGEhicles 7212
Electric (EV) 1533
Petrol hybrid electric (PHEV) 1211
Total plugin vehicles 2744
TOTAL 9956

Designabilitydeveloped andent a projecti LIS OA FA O & ! LILIX hyemdilusgng C2 NX € A&
Mailchimpto the whole sampleof customers to invite them to express an interest in the project,

and to ask them for relevant information about themselhae®l which activities they were

interested in engaging iThe Application Forraurveyis reproduced in Appendix A.

In total, 808 Motability Scheme customers responded to the project application form syamsy
a further customer from an undeepresented group who was already known to Designability
was also willing to participatend compéted the application formbringing the total ta809.

Selectingparticipants for user engagement

Sets of spreadsheet filters were used to filter the details of the customerscaimpleted the
application form Relevant specific groups of customers witren invited to take part in certain
activities (only one activity invitation per customexcept forone participant who took partin a
telephone interviewthen subsequently took part ione of the threen-person sessiosion the
project publicity dayon 215 July 202

The aim of the filtering wat® identify a diverse range of individualfor examplen terms of age,

sex, vehicle, accessibility needs, use of walking aids, whether usually a driver or passenger,

location (country), and amount of experice of using or charging an electric pdwg-in hybrid)

vehicle based initially on the groups identified §toping and Discoverjhe potential

LI NOHAOALI yiaQ LINSBFSNBEYyOSa |02dzi 6KAOK | OUAGAGA:
consideratdbn. Large enough groups of people were invitedito to fill activity sessions as far as

possible (e.gso thatup to six peopleould attendan online group sessiomhile giving each



person a choice of two possible slptghile limiting the number and size of available sessions for
resource reasone.g.restricting the number invited tindividual interviews and iperson
sessions)

Forsomeunderrepresented groups (e.g. WAV users), we invited all potential particpamt
expressed interest ia given activityand for others we invited a selection of individuals to cover
a range of characteristics as stated in their application form responses.

The filtering process was carried awging participant application formesponses and allocated
participant numbers, so that no identifying details were visible during the selection process. The
exceptions to this were where we approach@&dmall number ofelevant, interested individuals
who hal indicatedsignificantknowledgeor experienceand were initially considered for inclusion

in individual activitie®n that basis

Activitiesand participants

58aA3yLFoAfAledQa NBaSI NOKSNE Ol tuldy Rike agddiily 0§ KS T2
2021

Activity Numberof potential Number of participants
participantsinvited to take | who took part in an
part in an activity activity

Online group sessions 84 41

Individual telephone or online 20 9

interviews

In-person sessions at charge points 27 12

Online survey 54 26

Total 184* 87+

*One person took part ibhoth a telephone interview and an-erson session

Appendix B gives demographic information about plogential participants who responded to
the applicationform, and about the participants who took part in the usgigagement activities.

Written, informed consent was obtained from every participant before taking part in an activity,
having provided them with information about the project and the activitpnsentvasobtained
using electronisignatures via AdobeSigby returning a consent form via email, or by
completing a paper consent form in person

Where participants took part in any form of online ofgarson session they were given the
opportunity totell the researcheranything that would maké easier fao themto participate in
the sessionand were free to have someone with them to support their partitgain the
session.

Where participants and potential participants are described here as being disabled, they had
selectedin their application form responsat least onedisability or condition that affected their



mobility, stamina, strength, use of at least one upper limb or dextefityesehad previously
been identifiedwithin the projectasbeingparticularly relevant taaccessible EV charging

1. Online group sessions

Eachidentified potential participantwas invited by email to sign up to one of two relevant group
session slots at their conveniendémails went out vithe Mailchimpplatform and sessions were
bookedonline using TickeT ailorsoftware.

Each group had clear shared experiences and/or characteristics (se®déddnlg, and the

guestions for each session were tailored according to the growje. sessions witllVAVusers

were planned but not carried out becausé @ lack of potential participants who were both

willingandable to attenda scheduled group sessiospthese sessionaere adapted tofocuson

the experiences of users of vehicles with stowage and access adaptations since these took space
2dziaARS (UKS OSKAOfSaAaQ F220LINAYG FYyR LROGSYGALF T

Eightgroup sessions were carried out using Zoom online meeting software, wittebetihiree
andsixparticipants per grougs follows

& L ¥y R S LIGisaBte8idfivers of EV$: Disabled driversurrentlyleasingan | 2 sessions
EVor PHEMthroughthe Motability Schemewho typicallydrove aloneand
hadsome expeence of public charging.

G5 A a IRNK B8 NADisabled d@iveds eurrently leasiag EVthrough | 2 sessions
the Motability Schemewith some experience of public charging (but not
typicallydriving alone, unlike the group above).

G5NADSNAE 2F 0 SE S NIVESs bfetol dr dielsdlJ(i S R 2 sessions
vehicledeased through the Motability Scheméth external (stowage or
access) adaptationsvho had no experience of public EV charging

G 5 A & lugerfs & BVs/PHEWith walking or mobility I A R:®#&abléd 2 sessions
peoplewho used walkingor mobility aids were currently a driver or
passengeof an EV or PHEAhd had some experience of public EV chargi

Each group session was scheduled for up to 90 minutes and typically lasted for the full 90
minutes including a terminute break.

Two researchersan eachsemistructuredsessionwith one researcher maintyuiding the
discussion anthe otherprimarily taking notes. The partgants were introduced tesomebasic
Zoom functionsand sound and gion were checked before the session began.



The sessions were not recorded, but detaitextes were taken by a researcher in writing and on
virtual sticky noteviaa preprepared Mural online whiteboaréhs illustrated in an extract
below)for part ofeach sessigrwhich was screeshared with the participantgo provide a
variety of visual interesduring the session

Finding somewhere to park your vehicle

How do you currently...?

Prcpie just ik I drive it e | ey ge out
Husband ”
yaure bemg space enaeny on WS TENEE

Brdeoneed by Torvards ta ;n. anvers tends o bé task that
g foe o save tpace st - with me nEBLE 10 o8

waece e back e dene

Some participants joined by mobile phone or tablet and o$tj@ined using a laptogOne
participant was accompanied by someone to goit them to take part in the sessipane
requested potential extra breaks and limited background nasel, one participant contributed
only in writing via the chat function, for reasons relating to equipment availability rather than
accessibility.

Eachpatrticipant was sent a £30 shopping voucher by email after the session to thank them for
their contribution.

2. Individual telephone or onlindZoom)interviews

For this activity wenitially identified all individuals who hahown an interest in attendingna
individual interviewand then reviewed their characteristics. Weqitised independent disabled
drivers,individuals withlarger vehicles, external vehicle adaptations (for access or stowage)
those who used walking aidand some who had indicatetiat they had significant experience of
EV charging in public.

The chosen potentialarticipantswere invitedby emailto sign up(via Caledly online booking
software) to one of several interview slot their conveniencand were contacted by telephone
or using Zoom online meeting softwaf@ccording to their preference) at their chosen time.
Interviewswere planned for up to 90 minuteandtook betweenone hour and 90 minutes to
complete includingan optional break. Mddntervieweeschose to continue the interview
without a break.

Oneof5 SAAIY I 0Af Asjeheaied NdEngeSof réldudatSdistiothat reflected the
questions asked in the group sessionKa LJ- NJappliratibdifoyhiiint@mationwas
reviewed before the interviewand a relevant subset of questions wsedected to be askebly

the researcherA semistructured interview was carried out amtbtailed handwritten notes were
taken The interviews were not recorded.

Participants were askeduestiors either (i) abouttheir electric vehicle charging experiencasd
preferenceq(if they had experience of charging an EV/hybridjiipabout parking paying for
parking,and fuelling (if they did notsSome participants were asked about badipic areadf
their charging experience was limited



Each participant was sent a £30 shopping voucher by email after the session to thank them for
their contribution.

3. In-person sessions at charge points

For this activity, we travelled to meet the participants at ifiag points near to where they lived,

so weinvited individuals who lived within approximately5 hours2 ¥ 5 S & A BfftesimA £ A (1 & Q&
Bath Their locations were identified by the first two letters of their postcedas provided in

their application fornsif they hadexpressed an interest in taking part in arp@rson session.

We invited27 peoplevia emailwho had experience of using EVs, had a large velialexterior
vehicleadaptations or useda mobilityor walking aidWe were successful in engjagnine
people with a wide range of needs and experiendi'e were not able tengage witha
Wheelchair Accessible VehiclWA\) user witharampfitted to their vehicle since o WAV users
who hadindicated they would like ttake partthis activityon their application fornwere also
willing and available to meet during this period.

In addition tothe ninepeoplewe metclose to Bathwe arranged to meethree more
participantsat the Gridserve electricforecourt in Braintree, Esséidentified using their postcode
information from the application forms part ofthe project publicity dayn 22 July 2021.
These sessions were conductadkexactly the sam&vay asthe otherin-personsessions with data
recorded in the same wagnd contributing to the overall findings.

Each participant we met was contactedlividually viaelephoneprior to our visit,to make
specific arrangement®r the session.

We visited people in the following areas;
1 Wiltshire

Bristol

South Wales (x2)

Devan (x3)

Surrey

Oxfordshire

Braintree, Essex (x3)

= =4 -4 4 -—Aa -2

Two of the twelve participants were supported during their sessions by a partner or spouse.

The participant€keycharacteristicselating to vehicles and mobiliguring the inperson
sessiongan be descriéd as follows:

Vehicle Adaptation Mobility aid Walking Aid Notes*
Nissan Leaf EV - Wheelchair - -
Mitsubishi - - Walking stick | Ambulatory
Outlander PHEV

Kia Soul EV Boot hoist Mobility scooter Walking stick | Ambulatory
MG ZS EV - Mobility scooter Walking stick | Ambulatory
MG ZS EV - - Walking stick | Ambulatory




Vehicle Adaptation Mobility aid Walking Aid Notes*

Hyundai Kona Boot hoist Mobility scooter Walking frame | Supported

Nissan eNV200 EV | Boot hoist Wheelchair/trike | Walking stick | Ambulatory

Mini Countryman - - - Ambulatory

PHEV

VauxhallCombo Roof stowage | Wheelchair - -

Toyota RAV 4 Hybri{ - Powered - Ambulatory
wheelchair Supported

Hyundai loniq - Wheelchair - -

Hybrid

Mercedes Vito (ICE)| Side lift Wheelchair - -

*Supported=travelled with partner or spousédmbulatory = able to move aroundithout walking
aid
Each session took betwe@me hour and 90 minute® complete TwoDesignability researchers
were present at gerysessionwith oneleadingthe questions and the other netakingand
capturing photos and videos.

The sessions includednaixture of practical activitywith participantsdemonstratinghow they
parked, moved around and charggtheir vehicle- and an opportunity to discuss thdirdividual
access needs, experiencesoafning and using an EV (if applitgland suggestions for how
public charging could be improved.

Appropriate COVH3afe measures were in place and discussed with the participants in advance.

Each participant was sent a £30 shopping voucher by email after the session to thank them for
their contribution, except forthe three participants who took paih their sessionas part of a
project publicity daywho received their vouchers in person

4. Online survey

Thiswas the finahkctivity that Designability planned archrried out, with the intention ofilling
anygaps in our knowledge of topic areas or demograpfatiewing the first three activities

One keyarea thathad not beerexploredin detailwasthe needs of disabled passengers and their
drivers, especially hile waiting for @ EMo charge or while parking or charging in different
settings.

A set offocussedjuestionswas generatean thistopic and emailedas a surveyo potential
participantswho had not already taken part in another activity as part of fmoject, andvho
gave all of the following responses to the Application Form survey

1 Willing to take part in an online survey

1 Userof avehicle leased through the Motability Schethat had beerprovided to meet
the needs of another person

1 Usually thedriver



The twentysixparticipants who completed the survelyove avehicle leased through the
Motability Schemehat was povided for a child, parent, partner, spouse or siblivigp had a
range of conditions or disabilities that affected their mobilityeagth, stamina, dexterity or the
use of at least one upper limlandsome had ones that affected their cognitidearning,
understandingpr breathing or were autisticThe drivers themselves in some cases also had
conditions that affected their mobility or strength.

Participants who completed the survey and agreed to provide their contact detaits entered
into a prize draw to receive a £30 shopping vouchibe winrer was selected at random and gen
the voucher by email.

5. Submission of recorded material

We hadplanned an optional activity tgather photos and videos from a wideamber of
participants (in addition to the 87 we engaged)use ifwe hadneededadditional examples of
issues around public EV chargiklpwever, once the first three activities had been completed it
was clear that we did not need to conduhts activitybecause othe richness of thelata already
gathered.



Summary of research findings

All of the detailed notes from the online group sessions, individual interviewsraperson
sessionsverewritten up into a common theméased template andompiled into asingle

G 0 A RW @t spreadsheetprovided separately to Motability Chariffhe responses
generated by thenline survey of people whdrove a vehicle through the Motability Schelfioe
someone else were also addemithe same spreadsheet.

Note: Thisfindings summary is not intended to indicate priorityr to give a finalised ligif the
aspects that must be addressed directly within the next phases of the prajetto describethe
challenges raiselly participantsaround public EV chargirand related topics

The findings from all four activities can @mmarised as follows:

1. Built environment

Parking and manoeuvring around the vehicle

Parking in a suitable space and manoeuvring around the vehicle alpeesintedsignificant
issuesor specific needfor many of the participantseven before consideringdditionalaspects
relating to chargingand are therefore a priority consideration in making future charging more
accessible.

The need for sufficient space around the vehicle wharking for any reasonvas a significant
issue. For some people, the spaeeound the vehicledescribed belowneeded to be available
and ideally clearlynarked to encourage thign every occasion when they left or returned to the
vehicle in order not tdimit their independence

It wasvery common forindividualsto require spacdesidethe vehiclewhen parkingfor reasons
such asopening asidedoor fullyto get themselvesind/or passengeri and out of the vehicle
safely anccomfortably (or at all)usingvehicle adaptations like transfer plateside liftsor hoists
or manoeuvring ®ong the side otthe vehicleusingwalking aids such as wheelchassooters or
sticks.In some casegeopleneeded to access both sides othehicle e.g. to fully opentte

R NA @&iNafEnanoeuvre along the passenger sitdany drivers who drove a vehicle for
someone else described the need to help their passenger(s) in or out of the vehicle, to get
walking or mobility aids in and out of the vehicd@dto manoeuvre around the vehicle all while
keeping themselves and their pasger(s) (including children) with different needs safe from
moving traffic.

One participant described that their local public chargers were next to verges, so they were
unable tofit alongside the vehicle with their crutches or wheelchair, so alwayddhadve
someone with them when they charged, thereby removing their independence.

Some peoplalsoneeded space at the rear of the vehicleget a mobility aid in or out of the
vehicle (either by hand or using a boot hoist) or for a drorgrzassengerd get in ancbut of the

rear of the vehicle using a ramp or lifthe availability of this space was particularly at risk during
on-street parkingoecause of other drivers parking close to the rear of the velaeld,the need

for the greatest spackerewas for those who used rear ramfusget in and out of Wheelchair
Accessible Vehicles (WAVS).



Stepping out of a vehicle directly onto a high kerb or transferfioign a vehiclanto a wheelchair
that wason a high kerb, @uld be difficult or impossibleompared with exiting the vehicle directly
onto road level.

Restrictions to parking, such as time limits, parking charges or congestion zones, affected
whether people felt they would confidently or willingly usertainparking spaces.

If payment were needetbr accessible parkin@s is the case in some locations in England, but
described as not being the caseSootlnd), parking payment machinesuld then pose further
accessibility limitations, including

1 being able to reachip/down/haorizontallyfar enoughandbe dexterous enough to
useall parts ofthe payment machined.g. reachingoinslotand change dispenser
buttons, contactlesppaymentpad,touchscreenticket insertionor remova) removal
of a payment card from a narrow slosing a pinking actior) from a seated position
in a wheelchair or scoet, especially if thgpay machinevere set back and/or on high
kerbs

1 usingthe paymentmachineas abovewhile standingusinga sticks), crutch(es) or a
rollator/walking framefor balance

1 poorlysignedmachinedrom the parking bays, and at some distance away across
potholed or gravel surfaces

Some paid parking also required reaching a machine at the exit barrier to insert a ticket or token,
or the validation of free parking at a venue receptisomedistancefrom the parking space
which couldrequire the useto reach a high screen to type in a vehicle registration number.

Alternatively, app paymerfor parkingcould bemore accessible for some peoptiean payment
machinesalthough thisrelied on downloadingand usingan app on a smartphonand having
mobile phone receptionrOne good exampleasthe feature of someparkingpaymentapps that
reminded the usein advance of when parking was running out and gave the option of topping
up the paymenremotely withoutthe effort of returning to the vehicle, as well as reducing the
cognitive burden and concentration required to remember when the parking fee would expire.

The needo charge, as well as to pkr introducedthe following key additional red: that of
simultaneous use of free space at the front and back of the veltideexample an independent
disabled driver using a fromthargingeV anchavinga boot hoist for their wheelchair would neged
with the vehicle in a single position, to be abdesafely unload their wheelchair from the rear of
their vehicle withoutbeing near other moving vehicleandalsohave enough spade

manoeuvre their wheelchalvetween the fron of the vehicleandthe charging pointo reach the
charging point interfacecableand connectors.

The need tdooth charge and park also introduc@dtential conflics betweenthe following:

9 Orientation ofthe vehicle to enable a person and/or walking aids to get in and out of
the vehicle(e.g. a boot hoist at the rear of the vehicter parking with the chosen side
of the vehicle alongside a kerb in an-sineet spacg and the chosen sider entering
and exiting the vehiclgaried between people depending on their situation

1 Orientation ofthe vehicleto enablethe charging socket on the vehidte be close
enough to the charging poiriior successful connectionharging

10



f Orientation of the vehicle to suit the drivand/orLJ- 8 8 Sy 3 SN &.gLINSFSNBy O
reversing into a space to enable safévohg away forwards, or parking a certain way
around to enable e.g. peopl@atching while spending some time in thehicle

One person described what they saw as good practice from one prodider2 dz OF y Qi LJ NJ
inan Instd2 f (i candicating tha the charging cable could easily be moved around the vehicle
to suit the charging socket locatismon different vehicles

It was important tohaveflat (non-sloping) smooth (without gravelgrass, mugdcobblesor
potholes)parking spacewith levelaccesgwithout kerbs or steps)or nearbyavailabledropped
kerb accesonto pedestrian areaand hence to nearby amenitiesmdalsoto enable people to
manoeuvre freely in thepace around the vehicl&xamples of uneven ground arouadehicle
andgrassaround a charge point unit are shown below.

This, along with many other findings, applied to kerbside charging points as well as those in side
by-side baysGridservé@2da St SOGNRO F2NBO2dzNIi Fd . N AyGNBS
spae in terms ofbeing spacious andavingsomelevel accesareas non-sloping groundanda
disabledtoilet.

&\

One example of thdifficultiespresented byslopingparking bagwas a participant who, if

parking on a slope, would always pavih his car bonnetacing downhill, so that when he

assembled his manual wheelchair by his open car door while seated in the vehicle, his wheelchair

was kept in place by the open door and did not roll away down the carqradad Another was

that a wheelchair hoistcouf 2 4G 6 S RSLI 28SR FTNRBY (KS @SKAOf SQa

Dropped kerbs may be provided but unavailable because they are blocked by other velacles.
of sufficient nearby dropped kerbs caused inconvenience to people in carlpadeising them

to travel further than necessary (which could have significant detrimental effects on those with
limited strength orstamina)or danger to those in ostreet parking if they were forced to travel
along the roachear moving traffic to reach the nearest droppedtxgKerbs are also mentioned

in other sections in other contexts.)

Addtional obstacles such as bollards(sometimes wet) foliagaround parking spacesuld
limit the ease with which peopleoald park in their preferred orientatiomnd position get
themselvesandtheir mobility aids in and out of the vehicl@ndmanoeuvre freely around the
vehicleand onto pedestrian walkways

11



Some charging bays containedia K S Sfo FaNd 228 G KS 3INRdzyR G2 AYRAOI {
wheels should stop in the space to be aligned with the charger. These ridged bars caused

significant obstruction or trip hazarderfsome users e.g. those using wheelchairs, scooters or

walking aidsand cauld prevent access to the charging unit as weblastructingmanoeuvring

spacearound the vehicleas shown below:

iy

Some people were wary abotite ambiguity aboubeing charged to park when charging an EV,
with some examples given of receiviparkingfineswhile using charge points.

People who droveehicles through the Motability Schentigat met the needs of another person
mostly anticipated being able to use, or already had used, public charging in at least some on
street or sideby-side parking bayd he statedimitations to their useelated toboth parkingand
accessssuesandchamingspecificissues such as: concerns about charger cables being stolen;
charging sockets being on the front of the vehicle; having to wait while charging if there were no
nearby amenities; and lack of dedicated accessiblerty/bays and in the case offi-street
charginga 2 dza i (0 2 2 . ModrzOfkhesk drisiess iv&e not disabled, amainlydescribed
limitations relating to thegparking andaccess needs of their passengers rather than of their own
use of parking or charging infrastructure.

Dedicatedaccessible parking

It was noted that very few dedicateatcessible parking bawith EV charging pointsurrently
exist.Onestated example of good accessible EV chargingapM@sishden Lakeshopping centre

in Northamptonshireandwhich was described dsaving no kerbggood signage and being

located near the shops. In Nottingham it was anticipated that the new Broadn@asPRark

would have80 charging spaces, including 10 accessible dhes.participant described they

chose todpay more perkWtopakky |+ GARSNJ 6l &% odzi L akKzdzZ RyQi

There was no clear consensus on whethutare additional charge points should be

1 Provided in accessible parking spaces with the option of encouraging/enforcing their
use only by disabled peop{éProvide accegisle charging baysuseBlue Badges as
eligibility to use accessible charging bgysr

1 Providedroutinelyin large spaces so that everyone could use any charging (@bint
R2y Qi It ¢l &a isplayyny blue daddeit Hidits th &n dikablex'| want
to be equal with othersjust design for ad))
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Commenswere made that EV charging spaéesgeneral use were sometimes being installed in
place of accessible parking spaces, d@hdey think you're either disabled or you are charging an
electriccar, but not both¢.

Accessible parking spaces were, in some areas, often misused by those who were not disabled
includingby vandriversloading and unloadingr even skips oportable toilets(with some
expectation that this was because ndisabled paking spaces generafarkingrevenue for local
councils whereadisabled spaces do noth an equivalentEV examplgelectric vehicle charging
bays weredescribed asbeing L / 9 QR ¢ 06 (Ynhter$ayTomdbudtiaddy” I-AghiSethad

did not need touse the space for charging) beingtaken up by EVs that had finished charging
and were then simply blocking the space for othéissome charg@oints near fast food outlets

it was common fonon-EVdelivery drivers to occupy EV charging spaces.

It wasalsonoted that adequate parking provision for disabled people with the largest adapted
vehicle (i.e. larg&Vheelchair Accessible Vehiclsih rear rampsor side rampyswas not

currently provided, so this would need to be addressed as a specific casepigin@img
accessibleharging infrastructurdor those people.

Charge point locatiorand setting

Home charging was discussed in the context of whether particiggpisally charged at home or

in public to understandeasons for and against charging wbfic. Home charging itself was

2dziAaARS GKS &a02L) 2F 5SairayloAftAGeQ@mes2N] 2y O
inability to have a home charger installed because of a lack of a suitable space and/or permission

for the installation the sometines unpredictable cost of home charging wheoene charging

smartphone apps failed to make use of the cheap overnight electricity tariff as inteaded

issues with thereliability and speedf the process of home installatioor fixing issues that arose

with home chargers.

Existingpubliccharge points were sometimes situated in far corners of car parks. This affected
participantsboth in termsof lack of suitable lightingnd the associated vulnerability that some
people felt in the darkas well aghe need to travel further than necessary across car parks
(sometimes for multiple tripse.g. in supermarket car parks where shopping trolleys needed to be
returned to the shoentrancewhile the charge poirdwere a long wg from the shop)

Suitable lightingvas absent in some cases, making it difficuliark conditiongo see the charge
point and its interfacescharging socket(®n the car and on the charge poignnectors

ground surface and kerbs, signage and instructi@re participant saidy A hé daik | use my 30
seconds of headlights that stay on after | get out of the car to rush to plug in th& cable

A lack of shelteat the charge pointsaused issues in wet or hobnditions anccould havea
disproportionate effect on disabled people whould takelonger to set up the charging process
than other peopleor be more adversely affected than other people by heat or.cbldsissue

was compoundedf the charge point was located a long way framenities

Signage

Some charggoints were not veryisible and not well signposted ameere therefore hard to

find once at a given locatioithis included a lack of clarity abaurt which floor of multistorey

car parks chargpointswere located and a desire the able to look up the exact location of a
given charge poinClarityand consistencgf signageincluding the use of symbols and colours,
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was important to people because of visibat also because of concentration, cognition and
fatigue.Examples of var@ésignage are shown below.

WARNING

Electric Vehicle
Charging Area

Only park within this
area when using the
Ecotricity Points

Clear or consistergroundmarkingsto indicate EV charging spacgsre sometimes absent,
makingthem harder tofind or notice among other parking spaces.

Sighage at the chargmints was inconsistent and did nalivays give a clear enough indication

that the bays weraeservedfor EV charging, or givdear information about charging type or

speed in ways that were meaningful to the usira format that was clear and easy to read from
each charging bay hysersat standing or seated heighffome low signage was too low for

standing people to read, and some signage was dangerously positioned so that users could bang
their heads orit. Few people had experience of accessible chargingigaagesince these bays

were currently rare.

2. The charging process
Setting up to connectand paying

Different providers required different processasdnable charging to take place, which was
confusing or frustrating for some participanihere was a common preference for using familiar
charging points and providers, to redusetting up effort and uncertainty about the process. One
participant in England described their preference of charging locatiom &&sco mainly, for the
free Pod Point chargers, they are usually well maintained (and you can report in store if the
charger is not working), | know how to use the app and the chargérs

An example of a setting up process that was described as simple was fBoiRgdvhich was

describeal as:éPodPoint is easy because you just roll along, plug your vehicle in, type in the name

of the chargepoint[into an app] the light comes on and off you go, you're chargiitgnly takes

2 or 3 minutes to set upAnother wasdescribed asd L g§apaSChargBoint Scotland card and

the processissimpld.  2dza G LJdzi Y& OFNR Ayd2 (GKS .Yl OKAYS

Others describethat somesetting-up processe®n somesmartphonel LJLJ& ed@ dlZiefore
the user had finished physicalljugging in the cable, because of baiittime limits that did not
accommodate how long they needed to do this, meaning they had to restart the process,
unnecessarilyaking further time and effortOne person saidi find it hard to use my phone
quicklyg I would rather not use phone to charge

Different providers required different smartphone apps to access the charging infrastructure
and/or to pay Some people indicated that they did not want to have to download new apps
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when at a chargeoint, for reassons of smartphone memory space and unreliability of mobile
phone signalOthers indicated that they were not sure whether they were entitled to use a
LJ- NI A Odzt I NJ LINE Qikthe$ Wdeaot arkillaNahithyasbrand2 A vy ( &

There was a wide rangd payment methodsind modeldor public chargingwhich was felt to be
confusing and complexXone frustration was that somgroviderstook a minimum fee at the start
of each clarge, even if the charge was not subsequently successful, and the reimburseiment
these fees could take several days. High {semetimes as much as £20@) repeated fees if
several chargexhad to be tried in succession, could have a detrimeetfdct on those on low or
fixed incomesOne example of good practice wias LINE @pp WHichddEnotake a payment
until charging was complete.

The myment formatfor EV chargingvas usuallya smartphone app or contactless payment (by
bankcard2 NJ I OKI NHA Yy 3 iNRepHAARE@0E GoaglFayy. O NR X

Smartphone apps add be unreliable for payment because they relied on good mobile phone
signal, although some charging bays (&n@inderground car parks) had mobile phone hotspots
to mitigate this.

Contactless payment methods could be more accessible than using an spmeé cases, for

example where the number of steps involved in charging was reduc&db@A y3 | & A YLX S
FYR LI & ¢gAldK 02y Simgldtywsshapiul fof Sedpreavithdatigtiek dognitive

issuesand physical impairmenthat made ineracting with an app difficulbr undesirable and

the retrofitting of contactless card readers to charge points in Engla2@21was generally well

received for accessibility and simplici@ne participant described how using Apple Pay on his

smart wath enabled him to manage paymembre easijas hecould i sSK A & G322 R KI yRéE
hold a walking stick and briefly raise the samadto the contactless pad tpayusing his

smartwatch thereby not needing to move his walking stick into his other harldbndle a

payment card or smartphone.

Freeto-use charging was available in some locations, with examples of this given in Northern
Ireland and England.

Instructions andlabelling

Instructions on how to chargeere very important for some users, particularly the first time they
used a particular charge point unit, and in light of the huge variation of setting up and charging
processes between different providers. In some caséged or onscreeninstructionsand/or
labelswere completelyabsent or were poorly formatted or poorly describeBomeof the non-
instructioninformationon charge point units asdescribedasd dzy' y S O @/kilétheNekkéof

NBf SOl yi AyadNHzOG A 2 y 4 appating. TRScaubipartmlafy affegt nedvy S O &

users, those lacking in confidence, and those with cognitive or fatigue jsssiegll as people
with different levels of literacyr who did not haveEnglishas a first language

Screens on charge point units neededde clear and visible, and one good example given of a

screen wast Polar charge poiigt which were described as haviag: f 2 ¢ SNJ dzy A G 6 A (K
& O NBCsnyweérsely, mother person described thatending down to look at a screen was not

easy indicatingthat lowered screengor indeed other featuresyould not necessarily be a

universally accessible solutiocBome screens were difficult to see in bright conditibasause of

glare or fadingand could not always be seen if the user was forced teidnethem from some

distance away, e.g. because of kerbdollards
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Clear feedback wamportant during charging@nd in somecasestiwas not easy to tell if the
vehicle was successfully charging, e.ghérging status indicator lights were hard to $edright
conditions One stated example of goadsual feedbackvas of Inst&olt chargers, whichvere 6X
easy to find at a site, as they halMleminated, coloured wordsigh on the top to indicategreen =
available, blue = in use, red = out of service socgm see that froma distance, thereby helping
with identifying available chargers as well as giving feedback about successful cianging.
LISNAE2Y RSaONRO SR sfataXlinge/poighdthey cotld ndtrlvaysiseelie LI
screen to know whawvas happening YR Fy2(0KSNJ YSY(iA2ySR 06S NBI &z
positive feedback as the cable was secufe OF 6§ SR Ay (KS @OSKAOf SQa OKl

—

Feedback about the current speed of chargitige to full chargegxpected total cosand miles
addedwere appealing to some useendwere sometimes lacking or unclearhis mattered to
those who wanted to knowvhen to return to their vehicléand in some cases theesgxl varied
where more than one charger was based in one charging amit}o those on low or fixed
incomes. Stating the price per KiAWas not meaningfulo someusers.

Charger orientation and position

Some charge point units were positioned on kerbs, and in some cases set far back and/or with
the some or all features positiodeon the side, not the front, of the unit. This made interacting
with the different parts of the unit (screen, connectors, sockets) difficult or impossible for some
standing or seated people, particularly when combined with obstacles such as kerbs aisholla
Interaction was difficult because of reach and/or line of sightis wasin some waydike the

issues presented by kerbs around petrol pumps (which, similarly, are often provided to protect
0KS Ay TNI &l NUzO iruzkdh thatkk petrgiumpyditsh i i thé way of

reaching the petrol pumpOne person described how reaching out was risky because they had
limited balanceso they did not feel confident doing thiSables that were stored in a high or-far
back holder on the charge poiohit could be difficult to reach comfortably or safedyLold &nto

my walkingframe with one hand while liftinthe cable fromthe holder in other hand IR 2 vy Q (i
want to reach too far agt affectsmybalance&. Some examples of the issue of horizoméglch

are shown in the images below.

Where charge points were estreet and positioned up on kerbs, or in car parks with a kerb
alongside (e.g. at the end of a row of siofgside bays), some users needed to leave a significant
space between their vetlie and the kerbas theydid when parking at a traditional fuel pump, in
order to get themselves and/or a mobility aid out into the space between the vehicle and the
kerbas shown in the image below.
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Some participants described that they had to stepompo a kerb to get close enough to use a
charge point unit, and the ground surface was sometimes wet grass, muddy ground or bark
chippings which were not good fpeople withreduced balance.

The most serious safety issue relating to positioning the wmita kerb was thatereralpeople
reported having fallen off kerbs arid some casebeinginjured, both from stepping off the kerb
unexpectedly with their foot or e.g. a walking frame or rollator, or having the wheel of their
wheelchair or scooter unexptadly drop off the edge of the kerb by the charging unit.

An example of a charge point on a raised kerb with grassy ground is shown below.

Using and handling cables, connectors and sockets

Portable cable & dzy (i S (cdulf beBeRstaccessible than charge points with 4ilt

6 a G S0 K S NBiRcéusers®ado fushiiase, handlandcarrya cable that could be wet, dirty

and heavy. Users described carrypartablecables on their laps while moving from the car boot
(where the cable was stored) to the charger dhdn having tgplug in both endef the cable

the cable sometimes began to unravel on their laps while they used both hands to propel a
manual wheelchairso some chose to carry the cable over a shoulder, putting the cable in contact
with their clothing as well as their handsxamples of carrying a portable cable and using a
manual wheelchair are shown below.
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Coiling up a portable cable and putting int® bag to stow in the boot of the vehicle was also
challenging to people with reduced energy, strength or use of an upper limb. Portable cables
were also expensive to purchase, so excluded some people and caused others to worry about
dropping them becausef the cost of replacing a damaged cable, as well as the difficulty of
picking up a dropped cable from ground levelvas also not obvious to some users which end of
the portable cable was which.

Tethered cablesattached to charge pointsould causeisallity issues because of their weight,
length and stiffness

1 The stiffness of some cables caused issues because of the strength and dexterity required
to manipulate them into the required position(s), sometimes in confined spaces.

1 The weight of the cablgzarticularly affected people who had fatigue or reduced
strength or dexterity, or seated users who had reach to lift cables into positions a long
way up or across from their bodies. One example of good practice described by users was
Instavolt chargers thasupported the weight and position of the cable using an overhead
arm.

1 Cables that were long enough to reach vehicle charging sockets sométaibed along
the ground causing obstructions for wheelchair users dng hazardsothers who had
reduced b#ance(aswell ascreatingobstructions ottrip hazards for passing pedestrigns
as well as the need tpick upcables from ground level if they had been left in or around
charging bays by previous users or if the cabbed beendroppedby the current or
previous use(seeimages below)Some users described supporting the weight of long
tethered cables by draping them over their shoulders, bringing the potentially wet or
dirty cable into contact with their clothe©ne person described their experience@ad, 4 Y
not very strong and it's hard to drag the long cable to plug étand another saidgWhen
I am using walking sticks, it's possible to fall over the éaldleother saicabout a long
heavy cabledX A fe@giing to just leavahecable2 y G KS Ff 22 NJ NI} 4§ KSNJ (K|
Cables could also be harder to handle if they became twisted.
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