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Nomenclature list

CCC

Committee for Climate Change

DfT

Department forTransport

EV/ EV Charger

Electric Vehiclé Electric Vehicle Charger

A low voltageor high voltagenetwork cable that feeds power fromma
upstream substatiomo a small collection of domestic or commercial

Feeder properties.Feeders are typically low voltage, but can supply some large

customers directly from primary substations.
. A distributionsubstation such as pole mounted transformers or ground
Distribution :
. mounted transformerspf which thereareoverQn > nnn Ay { { 9K

substation o . .
areas Distribution substations are typically low voltage.

FESyear) Future Energy Scenariokhis is a annual publication bilational Gricandthe

y (year) references the specifjear of publication

Fleet/Depot A charger archetype. Depot based charging for vehicles that are not home

charger basedq mainly LGVs, HGVs and buses/coaches.

HGV Heavy Goods Vehicle

LGV LightGoods Vehicle

Two Degrees

A National Grid Future Energy Scenarios scenariono Degreedargescale
solutions aralelivered,and consumers are supported to choaternative
heat and transport options to meg¢he 2050 target.

Community
Renewables

A National Grid Future Energy Scenarios scenlarioommunity Renewables
local energyschemes flourish, consumers are engagad improving energy
efficiency is a priority

Consumer Evolution

A National Grid Future Energy Scenarios scenario that does not achieve tH
(superseded) 80% decarbonisation targatConsumer Evolutigrthere is a
shift towards local generation and increasednsumer engagement, largely
from the 2040s.

Steady Progressn

A National Grid Future Energy Scenarios scenario that does not achieve tl
(superseded) 80% decarbonisation tardat: ,the pace of
the low-carbon transition continues at a similaate to today but then slows
towards 2050.

Net Zero

The bespokéet Zerohigh electrificatiorscenario focusses on the
St SOUNRTAOFIGAZ2Y 2F KSIG FYyR GNIYya
targetas set out in the Climate Change Act 2008 (amended 2019)
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About Regen

Regen is an independent, missited centre of energy expertise, market insight and analysis, dedicated
to transforming the energy system for a zero carbon future. We are a teagmerfgysystem and low
carbon technology experts, with detailed analysis am@tlencebased research underpinning all aspects

of our work. As an energy specialist, Regen works with a wide range of industry andspatdicclients.

Our missiorled status has enabled us to work more closely with organisations that are at theofutref

the energy system transformation, helping them to shape future policy, develop new markets and business
opportunities and to exploit technological innovation.

Our work covers a wide spectrum of energy related capabilities including:

Policy and marit analysis

Economic and financial assessment and feasibility studies

Energy strategy development and resource assessments

Community energy and community stakeholder engagement

Customer engagement, including DNO sponsored asset owner and developasforu
Communications, including animations, podcasts and our energy art programme

Policy and position papers, most recently in areas such as energy storage, local energy markets
and electric vehicles

1 Innovation and pilot projects ranging from network inmbion to electric vehicles to energy
efficiency.
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Foreword

As a Distribution Network Operator (DNO), Scottish and Southern Electricity Networks (SSEN) are
responsible for maintaining a secure, reliable and -@fitctive electricity network for nearly 3.8 million
customers. We now need to provide that same levElservice whilst simultaneously facilitating the

OGN yaaadgAzy G2 I RSOIFINDP2yAaSR FdzidzNBT 2yS GKFd YS!
a dramatic change that our role will become one of a Distribution System Operator (DSO). The next 30
yeas will see unprecedented change in the ways that electricity is used, and our role is tlezmsure

both heat and transport can be decarbonised at the scale and pace our stakeholders demand for all the
communities we serve.

These changes generate nuroas questions for us as a business. What does this mean for our assets, our
priorities and our stakeholders? How and when should we invest? How big a role will flexibility have? How
do we ensure the system is fair? How much does this change across wuarke&?

Data is key to answering these questions. That is why we have asked Regen to provide analysis to a far
greater level of detail than ever before. Regen has previously looked at local future electricity growth
scenarios for our networks at a high &yvbut as we move into the next price control period (REQR)

our forecasts need far greater granularity, especially for Low Carbon Technologies such as electric vehicles,
heat pumps and solar PV. This work sees Regen providing forecasts down toualdiovd voltage
networks, which means understanding our network on a sti®estreet level. This will allow us to
anticipate where and when we need to make necessary investments to provide the smarter, flexible and
secure energy system that support ouakteholders as Distribution System Operator (DSO).

This key piece of work is integral to our three strategies: the EV Strategys\V/ Strategythe Digital
Strategyand theDSO Strategymproving our understanding of the impact of electric vehicles, heat pumps
and solar PV on our network will help support our costos and stakeholders in decarbonising and
securing a net zero future for everyone.

Richard Hartshorn

SSENEV Readiness Manager

§ Scottish & Southern


https://www.ssen.co.uk/WorkArea/DownloadAsset.aspx?id=19141
https://www.ssen.co.uk/DigitalStrategy/Download/
https://www.ssen.co.uk/DigitalStrategy/Download/
https://www.ssen.co.uk/DeliveringDSO/
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1 Introduction

Regenhas beencommissionedby Scottish and Southern Electricity Networks (SS&Nyoduce high
granularity projections for keyLow Carbon Technolags (LCY. Theseprojections areanalyseddown to
the level of low voltage network asset&cludingthe 400,000street levelLVfeedes and over 100,000
distribution substationsthat arelocatedin { { 9 Bdlthern and Scottish electricity distribution licence
areas.

The aim of thisnalysids to enableSSEN to improve its understanding of the impact of electric vehicles
heat pumps ad domestic solapn itslow voltagenetwork. Regerhas previously undertaken scenario
analysis for SSEN, projectiogangesin demand and generatiotechnologies connecting t&lectricity
Supply Areas (ESAs) at thekVnetworkand aboveA y 062 0K { { 9b Q& { 2 dzi KSNY
However for key LCT theresinow a need fom more granular forecasto enabledetailed investment
planning and risk mitigation strategiess well aso provide an evidence base to support the develeon

2 ¥ { RIBDBRMRgrice control period business case.

This report presents the results of that study and summarises the methodology and data sources used.

Scope of this report

9 Thisreport pesents the scenaribased projectionor Electric Vehicle&V3, EV charger, hea
LldzyYLJa YR NR2FG2L) t+ Ay {{9bQad {O02G0A4aK

1 Highlghts from the accompanying detailed dataset and summary analysis that is intend
help SSEN identify possible network issues and identify cost effective solutions for addr
future network constraints.

1 Summary projections for the installation of approximately 270,000-domestic and 1.6
million domestic EV chargers in the SSEN Southern licence area in a Net Zero scenario
serving 4.5 million EVs.

1 Summary projections for the installation of appimately 50,000 nowlomestic and 382,00(
domestic EV chargers in the SSEN Scottish licence area in a Net Zero scenario in 205C
600,000 EVs.

Low Carbon Technology projection dataset (which accompanies this report)
The primary output of this studyas a database of LCT projections with the following variables:

1 Low Carbon Technologies
o Electric vehiclesIncluding five vehicle archetypes
o Electric chargersincluding eight EV charger archetypes
0 Heap Pumps Electric only and hybrid gas systems
o0 Rooftop solar PV
Units¢ Numbers and capacitiiWs)of individual installations
Geography, SSEN Southern and Scottish licence areas
Granularity¢ Over 400000 individual feedes, equivalent to streetevel forecasts
Scenariog Four 2019 National Grid Rue Energy Scenarios, plabespokeNet Zero scenaric
Time period Annually from2019(the baseline year and year the study was commissiotaec
2050

= =4 =4 -4 =9

In addition to the LCT projections, this study also delivered a collated dataset of LCT load pafil
have been derived from enge of existing sources, including innovation projsctsh as My Electric
Avenue and Electric Nation, in addition to widaarket analysis studiesuch as the National Grit
Electric Vehicl€hargindBehaviourStudy.

by
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2 Methodology
2.1 Study approach

The analysis undertaken for eac@Tin the studyinvolved the followingthree stages:

Stage 1: A baseline assessmeBVbaselines for installed capacity are calculated from a range of sources
AyOf dzZRAY 3 { { 9 b QALEdatghybcQlata syfces aRd ZapMap dakteat pump and

rooftop PV baselinesra estimated from SSEN connections data, Ofgem RHI Freedom of Information
Requests and public Ofgem FiTdataset& A & AYF2NX I GA2y A& GKSYy NBO2y OA
and further desktop research is undertaken to address inconsistencies

Stage2: Resource assessmeritocational data from various data sources and GIS analysis is used to
understand the geographical distribution, local attributes, constraints and potential for technologies to
develop within the region and eaemiqueLVfeeder anddistribution substation

Stage 3: Scenario projectiont® 2050.! aAy 3 bl GA2Y I § DNARQA COfup HAMD
assessment of local resources, constraints and mar&etitions is carried out to develop the scenarios
for each technology. Research is undertaken with specific developers active in the licence area.

Disaggregation to feeders

Disaggregatindg.CT projections to over 400,000 individual LV feeders and over 100,000 distrit
substations presented a major challenge, both in terms of data processing and analysis. Once ¢
individual LV feeders wercombined with the other core variables of multiple technologies and ¢
technologies, 31 years of annual projections and five scenarios, in the order of one billion indi
projection values were successfully calculated for the study.

Furthermore, udertaking LCT projections for feeder andlistribution substations requird high
granularity spatial dataA wide range ohigh granularityspatial dataets were, therefore, used on thi
study, includingOrdnance Survey Addressbase ddd] road traffic flav data, Census Output Are¢
data, postcode statistical data, and individual property EPC. data
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2.2 Low Carbomechnologies assessed

This study is focussed on assessing the impact of low carbon technologies on the low voltage network, and
so focusses otechnologies that are likely to be deployed the low voltage network level such &/¢

EV chargers, heat pumps and rooftop solar Ps include a number of different EV charger vehicle
archetypes. The following table summarises the technologies aneeshimologies that have been
assessed:

Technology Archetype Archetype sub

Additional detail

category category category
. Dedicated home based charger. Chargers
Domestic offstreet ) : X
associated with ofbtreet parking, usually
charger ) .
on private driveways.
: Residential based charging for-etreet
Domestic onstreet . . .
charger parking. Chargerassociated with cars
without access to offtreet parking.
Workplacecharger Workplace based chargers at places of
employment or employee parking.
Fleet/Depot Eetp}?t rIaas;:d ct;ta:gm_gl fo[ c\;ls/hlcll—?csa glac'; ar
EVcharger |charger bo o/ e ise ainly S, 8
archetypes uses/coaches. _
Enroute / local Local charging stations, used for the prim
charging stations purpose of vehicle charging.
Enroute national National charging stations assumed to be
network charger large scale with high capacity chargats.
Destination Locatpns_; whoge primary purpose is not
charger chargingincluding leisure facilities,
supermarkets, attractions and hotels.
Car parksharger Public ar_ld privately owned car parks that
the public have access to.
Buses & Coaches |Battery Electric
Cars Battery Electric
Cars Plugin hybrid
sgrigles HGVs Battery Electric
LGVs Battery Electric
LGVs Plugin hybrid
Motorcycles Battery Electric
. Electric
Domestic =
Hybrid
Heat pumps -
Non-domestic Electric
Hybrid
Rooftop PV |Domestic

Tablel: Technology archetype summary

11t is known that some existing and future EV chargers, particularly natioaagea charging, will not connect to

the LV network. However, it has been included to help frame the future investment requirements needed, and feed

into the 11kV scenario projection study that SSEN have also commissioned.

9
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2.3 Geographical scope and network hierarchy
This study analysed theptake of LCE in both the SSENSouthern and Scottishcence areasat two
different levelswithifl { 9b Q& St SOGNAOAGE ySGé2N] KASNI NOKeé d

Firstly, domestic LCTs (afireet EVs and chargers, heat pumps and solar PV) were analyaddeder

level of which there are approximate§on = nnn Ay { { 9.0isbsodgilyddbiya@@ todutNS | &
street level analysjwith the number of connectionaveraging at eight customers, thougiinging from
individualcustomersto 200 customers.

Secondly, nomlomestic LCTs (estreet EV3and chargers, emoute local EV chargers, €aute national

EV chargers, destination EV chargers, car park EV chargers, fleet/ depot EV chargers, workplace EV
chargers, and commercial anddumstrial heat pumps and solar PV installations) were analysed to a
distribution substation levelThere areover 100,000distribution substationd y { { 9 b Qa €t A OSy OS

Simplified electricity network hierarchy
(Simplified) Network hierarchy
Grid
substations
M
Bulk supply points/

primary substations
Results can be

aggregated up PN LCT projections within
network network hierarchy
hierarchy HV feeders
levels Non-residential EV

TN - L
PSRN charging projections

Distribution substations

Residential off-street EV

LV feeders charging projections

Figurel: Simplifed network hierarchy

Figure2 shows the feedelocations in Reading town centre, in addition to their parent transformers within
the network hierarchy. The transformers are illustrated as an approximate geographical area that their
child feeder occuies, known as an Electricity Supply Area (ESA).

-

A=\ distribution substation

Ve Aa s ORY . LV feeders and

( R 0
(), =) es 7 Electricity Supply

o o

[I5el o % riw.G\ Areas in Reading
B o R AN

3% ':q..“- " Transformer Electricity
e 57 Supply Areas (TESAS)

Jet/me e, oY

e
LAVAS
Y 3
Y
Y °-,\o'
. e\
Py
o .
°
o "%
e o
o

S8 ::Individual LV feeders

od

Figure2: Feedersin Reading town centre

2 Onstreet chargers includes estreet charging in the residential setting but is categorised asdwmmnestic since
on-street projections are made at a distribution substation lenaher than LV feeder level.
10
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2.4 Scenaridramework

In order to analyse a range of futuregpections analysis was undertaken féiwe different scenarios

¢t KSaS AyOf dzZRSR GKS F2dz2NJ aO0SylFI NA2& Ay Tobiley@afl £ DN
Community RenewablesConsumer Evolutiorand plus an additionalNet Zero

scenario TheNet Zeroscenario was added to recognise thatg OS (G KS | yI f @ 3 A FESO SKA V' I
201961 & dzy RSNI I 1Sy GKS 'vyvyQa OfAYFGST SySNHe& |yR
Parliament declaring a climate emergencynare ambitious2050net zero emissions target being passed

into law, and groposal to bring forward to 2035 (or psibly earlier) a nation&lan on new petrol, diesel

and hybrid carsTheNet Zeroscenario modelled assumes high degreeslettrification rather than the
widespread adoption of hydrogen boilers for heating

National Grid FE8019framework

Figure 4.20
Consumer Community Annual road transport electricity demand — TWh/year
Evolution Renewables

120 More of the transport demand is
nin Twe

met by hydroger
than in Commun

= —— 100 80 demand for el city is
[

c 1
S| NEANES L
& h
.':U TT 80 E /-—-
@ <
o z &0 ——
<] Degrees
] Steady, rapid uptake
o 40 of EVs in Two Degrees ”
and Community g
Renewables N
- 20 AN Much slower adoption of EVs
f N in Consumer Evnlutitfn
G’ 0 and Steady Progression.
‘ S 2015 2020 2025 2030 2035 2040 2045 2050
Speed of decarbonisation
= Community Renewables — Two Degrees Steady Progression == Consumer Evolution

Figure3: National Grid's 2019 Future Energy Scenario matrix and annual road transport electricity desnamdexample of
projections can vary by scenario

Key elements of théve scenarios analysed relation to LC3are:

1 InTwo Degreednost road transport is powered by electricity by 20bl@Vs use more varied fuel
sources, particularly hydrogen due to larger scale generation of the fuel.

1 InCommunity Renewablgesonsumers arénighlyengagedn smart charging anefehicleTo-Grid
(V2Q. Most road transport is powered by electricity by 2050. HGVs use more varied fuel sources.
Hybrid gas heat pumps are a key part of decarbonisation in this scenario.

1 In Consumer Evolutiomand Jrelectricity usage for roadransport increases,
however petroleursbased products are still used out to 2050. Heduyy vehicles will continue
to use a gaseous fuel, most likely natural gas. Hydrogen remains a nichelyfball gas heat
pumps are a part of decarbonisation in thesgenarios.

1 ThebespokeNet Zeroscenaridfocusses on the electrification of heat and transport to achieve the
LyQa ySi sty ItisNdesian Bvany/faster take up of electric vehicles in the-near
term, and lower total vehicle numbeend miles driven. It is ascaledup version ofTwo Degrees
and Community Renewableand incorporates themain/ / / Q&4 NB O2 YY&rReri A 2y &
ambitionQscenario Hybrid gas heat pumps are considered a transition technologywtste
increasing in the near ter, they reduce to zero by 2050.

In order to applythe national scenariodor specificSSEN licence areas and below that to local authority
areas, ESAs and the low voltage netwtile, Regen analysiacorporatesregional and local demographic

and economiattributes, regional policy contextgeographical characteristics and natural resources to
determinethe projected growth for each scenario. This means that each licenceaad@gionwill differ

in specific ways from the rest of GB. For example, there may be particularly good resource for a certain
technology which meanthe installed capacity increase may be higher than the ZHES projection, or

11
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perhaps existing regional policy artdrgets point to fastethan-average deployment. For some
technology types, there may already be high levels of deployment, which may limit the potential for future
growth in cases wherdor example the feedstock is limited or where there are cumulatingact issues.

¢KS GFrofS o0St2¢ AffdzAGNI GSa KAIK S@SE aLId GAlf

contribute to regional variation in the results.

SSEN licence ardagh levelspatial factor characteristics

Spatial fictor
Fuel poverty
(Source BEIS)

Marginally below average fuel
poverty, approximately 10% of
homes.

Southern licece area Scottish licence area

Significantly above average rates of
fuel poverty, approximately 40% of
homes.

Number of vehicles per
household
(SourceDfT)

1.4 vehicles per household,
approximatelyaverage.

Approximately average number of
vehicles per household, slightly highe
than the Southern licence area.

Rural/ urban split
(Source: ONS)

Above average proportion of
houses in urban areas. The
licence area includes parts of
west London, Oxford,
Southampton and other cities, a:
well as the New Forest and parts
of Dorset.

Below average proportion of houses
urban areas. The urban populati
found mainly on the Eastern coast of
North Scotland, including Dundee an
Aberdeen. The licence area also
includes inhabited islands, such as
Orkney and the Shetland Islands.

On-gas properties
(Properties connected
to the national gas
distribution network)
(Source: BEIS)

Marginally below average
proportion of houses connected
to gas network.

Below average proportion of houses
connected to gas network.

Local authorities
(Source:
climateemergency

54 local authorities, 30 of which
have declared a climate
emergency.

14 local authoritiessevenof which
have declared a climate emergency.

Number of homes
connected to the
electricity network
(Source: SSEN)

Approximately3,034400

Approximately692,700

Table2: Example geospatial licence argzaracteristics

12



2.5 Spatial resource assessments
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A wide variety of datasetsvere usedto analysespecific regionabnd local demographic attributes,
geographical characteristics ardcal resources For example, in ordeto evaluate the number of
commercial and industrial sites connected to a feeder, S&kMectivity data was usedo identify
individual sites which were then classified tgpe of commercial and industrialctivity usingOrdnance
Suney Addressbase dat®/hile not perfect, owing to data limitations, this allowed a much more granular
assessment of commercial and industrial activity connected to the network.

The analysis of LCT deployment grofabused on two different types of growflactor.

1. Bcalefactors2 Knowingthe number of differentpotential load sources or consumeisat could
be connected to anetwork asset such as feeder. For example the number of homes, or
commercial and industrial properties, or the number of curreehicles registered in an area or

number of petrol stations.

2. Wptake factorsQ Applying a growth factor weighting to determine the propensity of those load
sources or consumers to adopt low carbon technoldgyr examplejncluding factors such as
affluence, availability of offtreet paking, urban and rural settings. Plus other fastsuch as the

20Kt LIXLFYyyAy3

YR L2t AQe

GFrGGNF OGABSySaas T2

For exampleif a feeder has scale factor of homes connected to it, how many of those homes hare
uptake factor obff-street parkingand so are suitable to host an effreet EV charger? Or if a feeder has
a petrol station associated with it, how busy is the petrol station in order to inform how many EV chargers

it might host?

Assigning data to individual substations anechnology artietypes

1) Scale factor

How many situations are suitable for chargers at each
substation? Spatial data including, for example:

*  Number of homes (Source: SSEN)

*  Number commercial and industrial (Source: SSEN)
*  Number of petrol stations (Adddressbase)

*  Number of car parks (Adddressbase)

E.g. Number of homes

& fn oo
| O|F O|§

:
ale &
aly o

=»

o
o

o ojn
|

i
|

Figure4: Scale factor and uptake factor illustration

2) Uptake factor

What is the attractiveness of the situation for each
technology archetype at each substation? Spatial
data including, for example:

* Urban/rural setting * Number of jobs

*  Affluence * On/off gas heating
* Road miles *  On/off street parking
distribution * Car parksize

E.g. Type qf homes

4 06 op o
LEE
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A combination of different uptake factors can be used to evaluate a weighting, or suitability factor for the
future uptake of a specific technology archetype atle feeder. These uptake factansuallyvary over

time and by scenario, anchnbe used tomake use ofeveralvaryingassumptions angafeguardsfor
example:

)l

Ensuring that hybrid gasack up heat pumps are only deployed ingas areasand subsequently
weight electric heat pumps to offas areas.

In some scenariospoftop solar P\tould be weightedowards affluent neighbourhoods and
social housing in the nederm, before being replaced by a more balanced and ubiquitous
approach in the longer term.

Ewaluating the availability of eesource(an upper limit), such as how many houses have access to
off-street parking at each feeder, or how many public car parks are associated with each feeder.
Recognising that regions may adopt different policies in gér planning and positive support
for LCT deployment. For exampie is notable that support for public charging networks at
destinations, car parks amliblicworkplaces is more apparent in Scotland, whereas private en
route charg stations aranore prevalent in the SSEN southern licence area.

14
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2.6 Use of affluence as a key distribution factor and implications for the equitable

access to low carbon technology
The distribution analysis uses affluence as one of the key factors driving the uptake ocaroan
technologies. This is based on previous new technology deployment trends and empirical evidence that
the uptake of low carbon technology hds date, tended towards more affluent areas. For EN$s also
based on the very practical consideratibrat, in the near term at least, the availability of effad parking
is a key driver for EV adoption.

The assumption that affluence will be a key driver for LCT adoption, Hoagver, need to be applied

with caution, especially in relation to network gstment. There is a risk that, if affluence is given too
much significance, network investment will be channelled to more affluent areas which would then create
inequitable access to LCT for the future. There is also a risk that networks may underestariatpacts

of other factors which may actively counter balance affluence, for example the actions of local authorities
and social housing providers to encourage LCT uptake in less affluent areas, as is already seen in relation
to public charge point prosion in Scotlandln the case of EVs, there is also a strong argument that the
initial cost barrier will be superseded as EV capital costs reduce and EV driving (with lower running costs)
becomes the cheaper transport solution.

To provide a degree dfalance in the analysis the following approach has been taken.

1 Affluence is considered a key distribution factor in the short termNer Zerq Two Degreeand
Community Renewabled-orthe and Consumer Evolutioscenarios, which
have lower social interventions, affluence remains a stronger driver in the medium term.

9 Over the medium and longer term, for the higher ambition scenarios, the impact of the affluence
distribution factor is reduced and an assumption &d®a that the deployment of LCT technologies
will become more ubiquitous and will follow the underlying factors.

1 For solar PV and heat pumps, the scenarios specifically include a social housing weighting factor
to counter purely affluent areas. This sodialusing impact has previously been docureshin
wS3SyQa 5C9{ aiddzRASa

1 For the more ambitious scenarios, from madlate 2020s, the underlying assumption is that EVs
will become ubiquitous. Thereforéhe growth in demand for EVs in both-sireet and of-street
areas begins to increase at equivalent rates.

The impact of affluence on LCT uptake, and how the networks respond through network investment to
ensure equitable access to new technology, is a key area for further research and should be coasidered
part of each networi@ stakeholder engagement, local area plans and-RD®@ business planning. There

may be a case for higher levels of network provision in less affluent areas which is outside the scope of
this study.
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3 Hectricvehicleresults summay

3.1 Electric vehicldaseline analysis

As of Q3 2019 here were nearly41,000 EV&registered in the SSEN Southern licence aggaivalent to
about 0.9% of all vehicles in the arddne licence aredherefore, currently has slighthaboveaverage EV
uptake compared tdhe whole of Great Britainfor which approximately 0% of all vehicles are electric
In contrast, the SSEN Scottish licence angaently hasa slightlybelow average EV uptake, with about
0.5% of its vehicles being electfic.

The baseline analysis incluti@n assessment of the spatial distribution of on andstiéet domestic
parking per feederThis is essential to ensure feeders do not receive over estimations of the potential for
off-street domestic EV charger$hisconfirmedthat rural areashave higher levels of offstreet parking
compared tourban areas. However, there is high granularity variation in this trend, often associated with
affluence and detachédemi-detachedhousing. This assessment identified that 60% of homes have
access to oftreet parking in the Southern licence area and 70% in the Scottish licence area. Therefore,
aside from other contributing variables, the SSEN Scottish licence area would expect to seestoeetoff
domestic EV chargers per household than the Southern licareze

Vehicle baseline by body type

Categor% Cars Motorcycles LGVs HGVs Buses & Total
coaches

Great Britain Al 31,842,466 1,331,716 4,102,879 505,092 154,296 37,936,44¢
SSEN Southert vehicles 3,842,526 164,420 574,500 54,695 19,333 4,655,474
SSEN Scotland 688,626 24,494 104,092 11,650 4,064 832,926
Great Britain 244,059 2,445 9,628 374 463 256,969
SSEN Southeri EVs 38,704 464 1,522 56 45 40,791
SSEN Scotland 3,633 25 157 3 8 3,826

Table3: Vehicle baseline in SSEN's licence areas and GB. Source: DfT, 2019

Historic uptake of EVAY { { 9bQa f AOSy OS | NBI a
2019Q3
Total numbers of electric vehicles (EVs) by SSEN licence area 40,791 EVs

Data from the Department for Transport
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Figure5: Historic EV uptake. Source: DfT 268gen analysiSSEN Southern hosts approximately 3.8 million vehicles and
Scottish licence area hosts 0.69 million vehiEte: these statistics may include a very small numbeyldE\Wehicles.

3EV and vehicle statistics source: DfT, Q3 2019. Note: Since the UK has a relatively low number of EVs at present, the
baseline should be used with caution as it is not necessarily indicative of future trends.
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3.2 Electric vehiclgrojectionsto 2050

Theincreasein EV uptake will be dren by a mix of local and national policies. The UK government has
alreadyproposedthat the ban on new petrol and diesel vehicle salg be brought forwardrom 2040

to 2035, and has continued to offer purchase price support for EV vehicles as wsalppart for charger
deployment Local and regionatdolicies such ggleanair and low emissionanes funding and support for
charger deployment and public engagemevili be key factors for future EV uptakéthin each network
licence area.

However, three of the four scenarios modelled in this study go further and assumin¢hiatpending ban
on petrol and diesel vehicleauses petrol and diesel vehidalesto fall to near zero sooner than 2035
bl GA2y ITvo xjde®n@aommunity Renewabledata on EV numbersuggesthat petrol and
dieselcar sales are close to zero in the early 2030s. In order to differentiatél¢heZeroscenario, it is
assumed that there are nearly zero petrol and diesel vehicles sales from tHz0Ris.

The results summarised kigure6 show that inthe high-growth scenaripthe licence aremare projected

to have reached peak EV sales from around 2030, reguttaround4.5million EVs in the Southern licence
area and around 600,000 EVs in the Scottish licence area by P0d®ast majority of these would be BEV
cars, with other vehicle types making up a small but potentially significant contribuiidhe less
ambitious scenarias

wS3ISyQa 9+ INRYUK Y2RSt laadzySa GKFd 9+ dzLJdil 1S

average in the short and medium term but will align to national average by the end of the scenario period.

In the Scottish kkence area, EV uptake is currently behind the national average and is assureathio

so in the short term before aligning with the national average in the medium and long term. This
assumption reflects the current key uptake factors driving the eattyption of EVshat are considered in

our geospatial modellingsuch as affluence levels, sitieet parking and second car ownership along with
clean air zones in and around urban centres. Inltle¢ Zeroscenario in particular, these early uptake
factorsmake way for more ubiquitous factors that result in the same relative uptake rates in the Scottish
and Southern licence areas.
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Figure6: EV projections in SSEN Southern and Scottish Licence Areas. Source: Regen modelling. Scenarios have been grouped where

there is a minimal difference between them.
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4 Electric vehicleharger results summary

4.1 Electric vehiclehargerbaselineanalysis

According to an analysis of ZapMap ditarel NB | G2GFf 2F HXIamy YR TTMm
Southern and Scottish licence areas respectit/étyadditionto these public chargershere area total of
approximately32,000domesticEV chargerand a further approximately 2,000 workplace and fleeY
chargersh y { { 9 b Q& . This i©Siyinia8sed i\t tahle below by charger archetype.

Number of public EV chargers
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Figure7: PublicEV charger uptake in SSEN's licence areas. Source: ZapMap

There are different spatial trends in the two licence areas for weldicEV chargers are installed. In the
Southern licence area, there is a relatively high proportion of EV chargers locateestreensettings,
while there are relatively few ontreet chargers in the Scottish licence area. In the Scottish licence area,
34% of EV chargers are located in car parks, compared to 20% in the Southern licence area.

TheZapMapdata shows a marked difference in the current baseline of public chargeratygpéocatiors

in the Southern and Scottish licence areas, with Scottevihga higher proportion of chargers in public

car parks, public sector workplaces and other public spaces. The reason for these differences could be
partly explained by the differargovernment strategies in each licence area. Approximately 73% of EV
chargers in Scotland are operated by ChargePlace Scotland, a national network of chargers developed by
the Scottish government through grant funding of Local Authorities and other ag@mis. This more
centralised approach to charging infrastructure has resulted in a greater proportion of EV chargers in
centralised public parking locations such as car parks, park and rides, public estates and educational
centres.

4 Source: ZapMap 2020.
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