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This document is the deliverable 0D9. 2: Demand
through PESTEL ande st i mati on of p e af the H2820 iproject INQITFBY €psofect
reference: 875683).

The main objective of this deliverable is to present the results of the analyses that have been
performed within T9.1 to estimate the future penetration of electric vehicles (EV9 and charging
infrastructure .

The scope of this work is limited to the countries and cities in which the project use cases will be
demonstrated.

The analysis starts gathering real data regarding the penetration from 2018 to 2021 of EVs an d
chargers in France, Italy, Spain, Netherlands, and Estonia. This data establishes the starting point
and the patterns for the estimation of future trends.

In second place, the technologies that could compete with battery -electric vehicles are studied,
focusing on hydrogen and fuel-cell cars as a potential alternative to chemical batteries and the
associated charging infrastructure.

Then, a set of 10 global factors affecting the overall sales of vehicles is selected and explained in
detail. Moreover, the future impact that each factor may have on sales is estimated for the 5
countries of interest in 2025, 20230 and 2035.

To complete the analysis phase, a comprehensive study of the global competitive environment

using PESTEL methodology was performed for egh country, analysing the most influencing factors

in the political, economic, social, technology, ecology, and legal area.  This analysis is not only
gualitative, asitalso quant i fi es to what extent each factor

With all the da ta and factors, the overall car fleet and the penetration of electric vehicles and
different types of chargers were estimated for three scenarios: base, optimistic and pessimistic
until 2040 for the cities that host the project demonstrators: Paris,  Turin, Zaragoza Haarlem, and
Tallin.

The delivery of this document is done in accordance with the description in the Grant Agreement
Annex 1 Part A with no content deviation and 3 months delay from the original planning .
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Today, the lack of attractive business models for charging infrastructures are hindering the EVs
EUwide deployment. INCIT-EV aims to demonstrate an innovative set of charging infrastructures,
technologies, and its associated business models, ready to improve the EV users experience beyond
early adopters, thus, fostering the EV market share in the EU. The project is setting up 5
demonstration environments at urban, peri urban and extra urban conditions for the deployment
of 7 use cases, addressing:

Smart and bi-directional charging optimized at diffe rent aggregation levels.
Dynamic wireless charging lane in an urban area

Dynamic wireless charging for long distance (e -road prototype for TEN -T corridors)
Charging Hub in a park & ride facility

Superfast charging systems for EU corridors

o g~ w DN PE

Low power DC bidirectional charging infrastructure for EVs, including two-wheelers.
7. Opportunity wireless charging for taxi queue lanes in airports & central stations

These use cases pursue innovations in the current charging solutions as well as their seamless
integration into the existing transport, grid, ICT, and civil infrastructures. For this purpose, the
INCIT-EV Platform will be developed comprising a DSS and a set of APPs addressing the users and
emobility stakeholdersd needs.

The objective of this report is to present the results of the analyses that have been performed
within T9.1 to estimate the future penetration of EVs and charging technologies.

To achieve the overall objective, two main objectives and two secondary objectives has be
pursued.

Main objective s:

a) lIdentify the penetration curves for the EVsin the cities where the uses cases are places
using a modified Bass model,

b) Identify penetration curves for the different  e-charger types represented by the e-
chargers available in the project using the Decision Support System where EVs penetration
data is used as input. The e-chargers penetration curves are the output .

Secondary objectives:

a) Implement a detailed analysis of the framework conditions on the cities/countries where
the use cases are placed by performing a PESTEL analysis at city /country level.
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b) Analyse competing technologies to check the impacts inthe EVs and echargers penetration
curves. Make use of the IIPR bulletins highlights.

The methodology used to achieve the objectives consists of the following steps:

1. Gatherreal data of registrations inthe last years of electric and ICE vehicles. Then, obtain
the trendline to extrapolate the values for the period 2022 -2040 considering a stable
scenario. This is base simulation.

The present data and the estimated future registrations are based on reliable information
sources and documented, for different countries/cities in section 2.

2. ldentify relevant or emerging technologies that could affect t he penetration of EVs and
define the expected impacts in the coming years (roadmap).
This point is documented in section 3.

3. Review the factors affecting the sales of all types of vehicles and select the most relevant
ones. Then, quantify the intensity and relevance of each factor for different
countries/cities. Finally, obtain a modified trendline of registrations of all types of vehicles
up to 2040.

The factors affecting all types of vehicles are based on a bibliography analysis and reported
in section 4.

4. Review the factors affecting the decision -making process of potential customers . Then,
guantify the intensity and relevance of each factor according to literature in the different
countries/cities . Finally, obtain a modified trendline of registrations excl usively of EVs.
This step is described in section 5.

5. Elaborate the EVs penetration curves for three scenarios: base, optimistic and pessimistic
till 2040. Check data in 2025, 2030 and 2035.

The curves are reported in section 6.

6. Elaborate the e-c h a r gpenetgiion curves using EVs penetration curve as entry data by

applying the DSS developed in WP.The curves are reported in section 7.
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The surge of a new paradigm on energy, environmental, social, economic and health issues the

war in Ukraine, the supply problems and the penetration of new technologies and trends in the

market, have caused an atypical behavior of the worldwide vehi c 1 es & mar ket from 20
being quite difficult to predict. In 2021 and especially in the first half of 2022 there has been a

significant reduction in global vehicle registrations but also a very marked increase in registrations

of electric vehicles a nd PHEVs with growing CAGR In 2022, a forecast of 10.6 million new
registrations, globally, of BEV and PHEV is expected (Figure 1).

GLOBAL BEV & PHEV SALES ('000s) EV VOLUMES

13,4% ~
mm Battery Electric Vehicles

mm Plug-In Hybrids 10800

—=FY Market Share

75%
1.3% 3245

0.2% 0.4% 0,6%

2276
2082 71%
1262
791
208 320 59 75 [ 7% %
—— - - $T%

2013 2014 2015 2016 2017 2018 2019 2020 2021 2022

Growth  +55%  +70% +46% #59%  +65% +9% +43% +108 +57%

Figurel. Global BEV and PHEV market including the forecast for 2022. Source https:/volvmes.com/

If we consider this new 10.6 million EVs globally, the EVs fleet in use (stock) will reach 26.9 million
(Figure 2) that compared with the total stock of 1,500 million passenger cars and light Duty
Vehicles (LDV), represents a 1.8 %. In 2022 the total registrations of cars and vans (all types) will
approximately reach 40 million; from them 10 million (25%) are EVs whilst 30 million are still
powered by petrol or diesel. However, this growth in the total registrations cannot be applied to

all regions in the same way. Europe and China represent an exception due to a combination of
reasons (eco-consciousness, firm commitment for the EV, mandatory rules and bans for ICE cars,
etc.).
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In addition, in this new paradigm, a new phenomenon is taken place for the first time (maybe
except for year 2020 because of the pandemic). The total number of new registrations of light
vehicles in Europe (passengers and duty vehicles) is not constant or grow from the year before.
Conversely, it is being progressively reduced over time and although the EVs registration will spur
in comparison, its penetration curve will necessarily be adapted to the descendant curve of total
vehicles, downsizing the total registrations in the future compared with the current situation.

Different worldwide regions are affected in different ways. .  e., Asia and other emerging markets
only suffer this impact slightly, whilst other mature markets as the US are affected in the same
way than Europe. Please check in the red colored column in Figure 3 the comparison between the
first half of 2022 and the first half of 2021).

GLOBAL BEV & PHEV FLEET EV voLumEes

26 900

m EV Population ('000s)
m Annual Sales ('000s)

2013 2014 2015 2016 2017 2018 2019 2020 2021 2022
Growth +75%  +71%  +67%  +60%  +63%  +40%  +41%  +63%  +60%

Figure2. Global stock of light EVs (BEV+PHEV) and annuabsalese https://www.e\
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BEV+PHEVY SALES AND % GROWTH FOR 2022-H1 vs 2021-H1

oogs O 500 1000 1500 2000 2500 3000
Europe [NRIIRE
(W&C) 1061
crina Y)Y
1153

Morthern m m 2022 H1

America 324 2021 HA

. 217
Other
122

Global Total

EVs

+49%

T ??Cfl

+62%

Total
Market

-15,2%

-1,9%

-16,8%

6,2%

-8,1%

Figure3. Comparison of Light EVs by region between-{12&nd 2024H1 and situation of the

total market.

The column with the red negative percentage represents how much the total market of cars and
vans has moved back in the first hal f of 2022 compared with the same period in 2021. We can see.
that albeit EVs sales in Europe have growth a 9%(green column), the total light vehicle sales were
reduced in a 15.2 %. The same can be applied to Northern America although they grew a bigger
percentage in sales because they started from a smaller figure. China and other emerging regions
suffered less impact on the total market sales due their growing population and GDP. 2021 was a
year of partial recovery from 2020 marked by the pandemic witha deep decrease in sales, so 2022
should has been better than 2021. However, the reduction in sales must be considered structural

and not circumstantial. We will explain henceforth the reasons.

10 to 15 years.

Figure 4 represents the most likely shape of the EVs penetration curve for new registrations (red
line) compared with a downsizing total cars and vans registrations (blue line). We took the average
market share of EVs for Europe in 2021 as the base for the example (around 14%). So, the EVs
curve will probably never reach the total conventional cars and vans sales as of today in the next

** % ¢KAa LINR2SOG KFra NBOSAGSR TFdzyRAy3d FTNRY
under grant agreement No 87568Bisclaimer:The sole responsibility for any error or omissions lies with the edito
The content does nohecessarily reflect the opinion of the European Commission. The European Commission is

* o *

LB not responsible for any use that may be made of the information contained herein

iKS

9 dzNR LJ:

inciT-EV




** %

Example. Registration EVs/All Cars+DLV
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Figured. Example. Shape EV registrations in an average EU country versus all cars

In addition, other technologies (mainly hydrogen hybridized with batteries) and maybe some other

clean technologies, will likely enter

in market in 2030 and coexist with the BEV, PHEV, and the

remaining ICE and HEVs represented in the market nowadays. This trend will be further analyzed
in section_3.

Besides, the economic crisis, the microbility, the car sharing and

carpooling, the autonomous

vehicles, and other mobility trends will also move down the new registrations (all types). Some
social habits derived from the pandemic, like the telepresence (hybrid offices) or the lockdown
habits (like in China), the great giv e up (citizens moving from large cities to isolate territories
reducing necessities including the car), the new mobility policies inside the cities with restricted
areas, new regulation (100% of EVs after 2035, low emissions zones) or the super districts concept,
would also significantly impact in the total number of yearly new registrations.

The secondhand market will likely boom in some countries although it will be limited if a ban is
approved for | CE cars. I n s umma rrggressivelly subsiitatedrbe r s hi p
ocar as a serviceo6 attitude, resulting on
the vans used commonly for working activities).

t he

On average, we have considered year 2021 as the new reference in number of veh icles sold and
this number may go up or down a 25% depending on certain country or city conditions. Be aware
that solely in 2022, the market has dropped around 15% with respect the figures in 2021. In our

opinion, the most important drivers affecting the t

otal cars and vans registrations are listed in the

next table, 10 drivers considered, which in our view affect the yearly new registration curve for

all types of cars and vans. The first column indicates the concerned PESTEL factor (policy,
economy, social, technical, environmental, and legal). These factors and trends will be explained
in detail in section 4.
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FACTORS AFFECTING YEARLY REGISTRATIONS ALL TYPES (

Percentage of Population Growth (+)

Percentage of GDP growthnemployment rate and Purchase power
parity (+)

Degree of telepresence (hybrid offices)) (

IntermodalPublic transport to the city centéibus train, tramp..) ¢)

Penetration of ride share options (rideiling ride sharingcarpooling,
& K I NBby ppsy{

Micromobility (share bike, ebike,e-scooter, emoped)(-)

Parking availability (low density, horizontal layout of city)

Restriction ofmobility inside cities (pedestrian areas, green angas
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Country policy in relation to health crisis (degree of lockdown p@jcy

Tablel. List of drivers affecting the new yearly registrations for all types of cars and vans

tion
depending
PESTEL. In total, 25 factors have been considered to evaluate how fast the electrification will

penetrate in each use case city ( please check this list in table 2). This 25 factors will be revised
and rated in section 5.

FACTORS AFFECTING PENETRATION OF EV (BEV+PH]

POLITICAL

, some ot her factor s, or drivers af

on different countriesdd inc

Availability/Support to opportunity chargers in streets (+)
Availability/Support to chargers in private garages at home/offices (+)
Availability/Support to ultrafast chargers in main highways (+)

Tax reduction to EMgurchase and charge) (+)

Reduction of parking fees applied to Evs (+)

Increased taxes for ICE cars (or eliminatiomoéntiveg (+)

ECONOMICAL

© 00 N[ o b~ W N P
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)

Economic incentives for the acquisition of EVs different than taxes (+)
Upfront costs of EVs compared with average salry (

Electricity costs compared with gasoline/diesel costs (

Total Cost of Ownership (including operation and maintenange) (

Trends in GDP in the country (global econositigation) (+)

e
a A W N

Unemployment rate
Best user perception on quality and usability of EVs (including autonomy
Percentage of detached houses (+)

Percentage of ownership (+)
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Improvement of vehicl@erformance (fast charging, large autonomy) (+)

Availability of a competitive and large offer of Evs (+)

LINE2SOiG KFa NBOSAOSR TFTdzyRAYy3dI FNRBY (GKS 9daNB LY
under grant agreement No 87568Bisclaimer:The sole responsibility for any error or omissions lies with the edito
The content does nohecessarily reflect the opinion of the European Commission. The European Commission is
not responsible for any use that may be made of the information contained herein

entives

inciT-EV

fec

or



** %

* oy x

* o *

18 Penetration of hydrogen vehicles /gas vehiclgs (
19 = Critical material supply difficulties the country for EV/batteries-(
— 20 Bad air quality level in the city (+)
% 21 High GHG level in the city (episodes of bad conditions) (+)
E 22 High Environmental awareness of citizens (+)
23 High Noise due to citppologyand vehicle congestions (+)
Z_(.D 24 | Favourable regulation / Prohibition of ICE cars (+)
i P Restrictive emission's legislation for ICE car (+)

Table2. List of drivers affecting especially EV penetration
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The first exercise has been to identify the sales of conventional tourism vehicles and professional
light duty vehicles as a bases for comparison. Then, we have intercalated the information on EVs
and LDV (electric) i n Eur ope and the I ncitEV use
of vehicles in use for the general category and for the EVs.

cased terr

In the next chart, we deploy the new cars and LDV registrati ons in Europe (EUL4™ + EFTA + UK)

Data were taken from the ACEA yearly reports (automotive European association) °.

New registrations EU14+EFTA+UK (Cars and LDV)
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Figure5. New registrations of cars and LDV in EU14+EFTA+UK

It is worthy to mention the strong reduction of registrations during 2020 pandemic, moving from
18 million cars and vans in 2019 to 13.75 million in 2020 (24% drop). In 2021, the figures were not

1 EU14 are countries who were members of the EU prior to 2004. Austria, Belgium, Denmark, Finland,
France, Germany, Greece, Republic of Ireland, Italy, Luxembourg, Netherlands, Por tugal, Spain and

Sweden

2 EFTA stands for European Free Trade Association.Iceland, Liechtenstein, Norway and Switzerland
3 https://www.acea.auto/
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recovered in Europe, being almost the same globally than in 2020. Apparently, the situation
remains worst in 2022 with a fall close to 15.2% as mentioned in figure 5.

The question is whether this trend will follow this aspect in the next years, or the market will be
slowly recovered. We will analyze it in the next pages. Hereinafter, the information about the EVs
yearly registrations classified by BEV and PHEYV in the last four years in the EU14+EFTA+UK (in
million units)

New registrations of EVs in the EU14 + EFTA + UK
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Figure6. New registrations of EVs in the EU14+EFTA+UK

Belowthe % of new EV registrations over the total num

2018 2019 2020 2021
2.16% | 3.06% | 9.72% | 16.94%

%Registation EU14+EFTA+UK
EWAIl cars+LDV

Table3. % New EVs /Total cars and LDV

Fol l owing, the new registrations of cars and LDV i
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New registrations (Cars and LDV in use case countries)
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Figure7. New registrations of CARS and LDV in France, Italy, Spain, the Netherlands, and Estoni
Bel | ow, the EVs registemsed in the use cased count
New registrations EVs in use case countries
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Figure8. New registrations of EVs (BEV, PHEV) in France, Italy, Spain, the Netherlands, and Estoni
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The aforementioned information is very relevant to establish a comparison with other upcoming
technologies. Nowadays the percentage of cars and LDV new registrations powered by batteries
rounds 16% in Europe, although some countries as Norway or Iceland reach percentages over 70%.

Below the vehicles in use (stock) in the EU (cars and LDV)

Vehicles in use (EU14 + EFTA + UK)
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Hereinafter, the EVs in use in the EU14+EFTA+UK andhe percentage (right column) over the total
number of cars and LDV. In 2021, the EVs represents a 1.5% of the total stock of vehicles in Europe.
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EVs in use (EU14+EFTA+UK)
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FigurelO. EVs in use in the EU14+EFTA+UK and the percentage over taedatat LDV

I n addition, the vehicles in use in the use casebd

Vehicles in use (Cars and LDV)
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Figurel2. EVs in use in France, Italy, Spain, Netherlands, and Estonia

For the purposes of this study, electric vehicles ( EVs) are plug-in hybrid vehicles (PHEVs) and
battery electric vehicles (BEVs) , defined by the European Joint Research Centre EUCA as:

1 PHEVis an externally chargeable hybrid EV with limited electric performance and electric
range, although driving in electric mode is enhanced by the possibility of plugging the
battery into the grid.

1 BEVisatrue EV, since there is no internal combustion engine (ICE), only an electric motor

to propel the vehicle, with full performance in electric mode and enlarged

limited A electric range.

i but still

4 JEC (Joint Research CentreEUCARCONCAWE collaboration). (2011). Weltto-Wheels Appendix 2, WTW
GHG Emissions of Externally Chargeable Electric Vehicles. Version 3c. Retrieved from:
http://iet.jrc.ec.europa.eu/about- jec/sites/iet.jrc.ec.europa.eu.about-
jec/files/documents/wtw3_wtw_appendix2_eurformat.pdf
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The electric charge rs are still evolving and there is not a standard categorization. For the purpose
of this report, the following types can be considered:

* ¥k
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Category
Slow
Normal
Fast
Ultrafast

Ultrafast (2 "* gen)

¢ KAaA

Power range
p <22kW
22<=p <50 kW
50<=P<150 KW
150<=P<50 KW

p >=250 KW

Type of current
Single-phase AC
Three-phase AC
DC

DC

DC
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Typical type of connector
Type 1, Type 2

Type 2, CCS,CHAdeMO
CCs

CCs, GBIT

CCS Tesla Supercharger
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The total fleet of EVs in the cities where Incit -EV will deploy the demonstrators has been extracted
from different national sources including the Spanish Traffic Directorate (annual statistics) °and
the Spanish Home office (annual statistics) 6, the P arisian urban planning workshop’, or the Italian

Automobile Club Italian through the national statistics portal &,
Penetration Paris Torino Zaragoza Utrecht Tallin
N° of EVs 36.720 46.551 1.083 21.991 3.157
N° of chargers 206 71 307 361 59
Slow 160 17 75 1
Normal 36 43 200 359 58
Fast 22 2
Ultrafast 10 3 10
Ultrafast (2 "* gen) 8

5 DGT (Direccion Geneml de Tréfico). (2022). Anuario Estadistico General de 2021. Retrieved from:
https://www.dgt.es/menusecundario/dgt-en-cifras/dgt-en-cifras-resultados/dgt-en-cifras-detalle/?id=00833

6 Spanish Interior Ministry (2022). Anuario est adistico del ministerio del interior 2021. Retrieved from:
https://www.interior.gob.es/opencms/pdf/archivos-y-documentacion/documentacion-y-
publicaciones/anuarios-y-estadisticas/anuarios-estadisticos-anteriores/anuario-estadistico-de-2021/Anuario-
Estadistico-2021_web.pdf

7At el i er Pari si en HRadution BH22202 DeParc Auboth@ile. Retrieved from:
https://www.apur.org/sites/default/files/evolution_parc_immatricule_zfe m.pdf?token=ulv1iCfL

8Aut omobil e CIl ub d&-Pubblico registfoaioab)listicd.e Retrievied from:
http://dati.istat.it/Index.aspx?DataSetCode=DCIS_VEICOLIPRA

** % ¢KAa LINR2SOG KFra NBOSAGSR FdzyRAy3I FNRY GKS 9dzNR LY
t under grant agreement No 87568Bisclaimer:The sole responsibility for any error or omissions lies with the edito
v The content does nohecessarily reflect the opinion of the European Commission. The European Commission is I N c IT_

* i * not responsible for any use that may be made of the information contained herein


https://www.dgt.es/menusecundario/dgt-en-cifras/dgt-en-cifras-resultados/dgt-en-cifras-detalle/?id=00833
https://www.interior.gob.es/opencms/pdf/archivos-y-documentacion/documentacion-y-publicaciones/anuarios-y-estadisticas/anuarios-estadisticos-anteriores/anuario-estadistico-de-2021/Anuario-Estadistico-2021_web.pdf
https://www.interior.gob.es/opencms/pdf/archivos-y-documentacion/documentacion-y-publicaciones/anuarios-y-estadisticas/anuarios-estadisticos-anteriores/anuario-estadistico-de-2021/Anuario-Estadistico-2021_web.pdf
https://www.interior.gob.es/opencms/pdf/archivos-y-documentacion/documentacion-y-publicaciones/anuarios-y-estadisticas/anuarios-estadisticos-anteriores/anuario-estadistico-de-2021/Anuario-Estadistico-2021_web.pdf
https://www.apur.org/sites/default/files/evolution_parc_immatricule_zfe_m.pdf?token=ulv1iCfL
http://dati.istat.it/Index.aspx?DataSetCode=DCIS_VEICOLIPRA

** %

Roadtransport is currently heavily dependent on oil-based fuels (74.1%in 2021 of new registrations

of cars and vans, including HEV), and from them, biofuels and natural gas just reaching 2,6%. The

remining vehicles BEV, PHEV and FCV attain the 15,9% of the ew registrations in the 24 European

countries (EU14, not including EFTA nor UK). Of course, vehicles in use are even more dependent

on fossil fuels with around 98.5% (ICE, natural gas and biofuels) and just 1.51% for EVs and FCV

vehicles in Europe. Inour analysis, it is important to estimate the evolutionofthneso -cal | ed 0ot h
alternatively powered cars and vanso¢.13tledasttfobrat e nc
years evolution of cars and vans (EU14) classified by motorisation taking the data from the last

available report from ACEA 2022.

From that figure, it is paramount to highlight the evolution of % Trend %
the new registrations by type of motorization. There is a

global reduction of new registrations of cars and vans of ;eetsrz: _1202
roughly 24% for year 2021 canpared with 2019. This trend is BEV o
even worst in 2022 according to figure 3, in first semester PHEY £20%
(15,9 % extra reduction). eV 158%
If we look the table 4 aside, we can see that petrol and diesel Fuel Cell 109%
cars are the most affected by this reduction but also natural Natural Gas -36%
gas vehicles whilst electrics (BEV and PHEV) are strongly Other (LPG+E85) 20%
growing as FCV cars (although starting from very low figures).
Regardless that EVs represents only the 1.51% of all cars in Table4. Trends 2021 / 2019 by type ¢
use today, there are many differences among countries. motorization in new registrations for

According to the IEA , as mentioned in their report World Energy Outlook 2020 °, in the sustainable
development scenario, EVs will reach 41% in 2030 and FCV 1% from total stock, but in the Net Zero
scenario these figures might be 52% and 6% respectively.

9 https://www.iea.org/reports/world  -energy-outlook -2020.
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Cars and vans evolution by type of motorisation (EU14)

M2 of New Registrations

Figurel3. Evolution new registrations of cars and vans in Europe-28211§. Source ACEA

For 2050, we can expect a global share for BEVs of 85% of new car registrations, versus only a
small percentage (maybe less than 1%) in FCVs. Regeding light commercial vehicles, the shares
will be 64% and 4%, respectively in 2050.

Letds review the fuel cel | s e da-wheel effidte@ey of betweean r e a c h
2585%, significantly lower than the 70 ®0% for BEVs. Furthermore, FCV populsion is more
complicated, and thus more costly, than that of BEVs, however last announcement by industry

indicates that autonomy can reach more than 2,000 km with just a single hydrogen tank *°

10 https://traveltomorrow.com/volkswagen  -to-launch-hydrogen-car-with -a-tank-autonomy-of-2000km/
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(Volkswagen andKraftwerk ). Major vehicle manufacturers have focused to date almost exclusively
on BEV models for passenger transport.

Fewer than five FCEV models for passenger transport have been released commercially, compared
with hundreds of BEVs. In Europe EVs combining BE\plus PHEV in 2021 reaches 1.8 million units
of new registration in the EU14 or 2.33 million if we add UK and the EFTA countries. In 2021,
globally, the stock of FCEVs was limited to over 51 000, a more than 55% increase from end -2020.
In 2021, there was im pressive growth in Korea, which almost doubled the stock of fuel cell electric
cars with the addition of more than 9 200 FCEVs over the year. This due to 50% incentives in the
upfront costs.

Thus, 2021 saw the highest number of fuel cell vehicles to that date, with almost twice the number
of global sales. Continuing the trend from previous years, Toyota and Hyundai continue to
dominate the FCV market. Hyundai 6s 2018 released
updated their offering with a new Mir ai model released in 2021. Hyundai also unveiled new fuel
cell car models; the Vision FK sports car and the Genesis GV80 SUV concept. Honda discontinued
the production of their Clarity, available for lease throughout 2022. BMW started testing its
iHydrogen NEXT concept car in Europe and presented the iX5 Hydrogen vehicle at the IAA Mobility
2021 motor show in Munich. Jaguar Land Rover began the development of a fuel cell prototype
vehicle based on the Land Rover Defender. Chinese manufacturers Great Wall unveiled it hydrogen
energy strategy and plans to deploy its first fuel cell SUV in 2022. SAIC is expected to scale up
production of its Maxus EUNIQ 7. Finally, Renault is developing its FCV range extender concept,
the H2-Tech crossover based on the Scenic nodel that provides a combination of batteries and a
fuel cell doubling the autonomy. The vehicle will enter in production in 2024.

Europe is losing competitiveness in this sector compared with Asia which is leading the technology
through South Korea, Japan and in a minor extent, China.

Hereinafter, the Hydrogen Recharge Stations (HRS) in operation at the end of 2021 in the whole
word but also in Europe and the use case territories and the stock of FC vehicles in use at global
level, in Europe (EU14+EFTA + UK) and in the use cased territol

Source QIA elaboration from several sources.

Hydrogen Recharge 2021 Fuel cell Vehicles stock 2021
Stations in Operatlon

214 Passenger cars andght Duty |  FGPC FGLDV

Germany 01 42192 3,652
France 51 3,556 949
UK 14 Europe use case' territorieg 949 288
Switzerland 10 France 396 273
Rest of Europe 48 Italy 45 0
438 Netherlands 488 15
Japan 169 Spain 19 0
China 147 Estonia 1 0
South Kores 114 Table6. FC Vehicles stock globally, in EU and the use ca
Australia 5 territories in 2021
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Rest of Asie 3 Hydrogen Recharge Statio 2021
74

usS 67 France 51

Canada 6 Italy 3

Rest of Americe 1 Netherlands 8

1 Spain 5
Saudi Arabie Estonia 0
_ lToTAL |67

Table5. HRS in operation worldwide 2021 Table7. HRS in operation in the use case territories

We would like also to mention that in  March 2022, EU leaders agreed in the European Council to
phase out Europeds dependency on Ru.slkeylaumchedther gy i
REPowerEUprogram about rapidly reducing their dependence on Russian fossil fuels by fast
forwarding the clean transition and joining forces to achieve a more r esilient energy system and

a true Energy Union.

The REPowerEU communication announced that the Commission would assess as a matter of

priority whether measures and investments are needed in hydrogen -ready gas infrastructure and
interconnections to overcome bottl enecks to the full.Remweablof t hi
hydrogen will be key to replace natural gas, coal and oil in hard -to-decarbonise industries and

transport. In this sense, REPowerEU sets a target of 10 million tonnes of domestic renewable

hydrogen production and 10 million tonnes of renewable hydrogen imports by 2030. To give un

idea of what these figures represent in terms of hydrogen installed capacity, the EC has planned

around 138 GW of electrolysers capacity in 2030 and 192 GW in 2050 garting from the current 165

MW nowadays installed at EU level. The rest of the hydrogen will be imported from third countries.

The current consumption of grey hydrogen (produced mainly with steam reforming) reaches 8.7
million tons in industrial applicati on in 2021 in Europe. So, the message is that green hydrogen
will be used massively basically in substituting the grey hydrogen industrial sector but also in non -
traditional applications like mobility, residential or new industrial applications. A 40,000 k m of
new or retrofitted hydrogen pipelines are also in the schedule till 2050 where Europe will be fully
decarbonised.

The massive use of hydrogen and the large foreseen investments in this sector in Europe, US and
the leading Asian countries will for sur e approach feasible solutions to the mobility sector
displacing other technologies that are apparently more advanced nowadays.

Natural gas vehicles will be probably discarded as this fossil fuel will be phase out progressively
in the way to net zero. We saw in figure 13 that it is already happening with less units sold
progressively.

In relation to biofuels, if the full automotive sector moves to electric and hybrids by law, the
current ICE technologies will see a reduction on optimisation investments, and they will be likely
kept just for maintenance reasons of the existing fleet.

Although biofuels are neutral in CO », emissions, if we consider the whole vehicle life, it also true
that they emit air pollution inside cities affecting the health of citizens. City planners in major

cities (New Yor k, Pari s, Ma e rared@nsiderimgqirdcovaringslarge Eur o p
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areas for pedestrian use, putting citizens in the focus instead of cars and creating zero emissions
areas. Initiatives as the great districts preventing the circulation of private cars inside them are
also a good demondration of this trend. Clean air inside cities is a clear trend that goes also
against biofuels.

On the other side, e-Fuels are being pushed by traditional oil industry , however a very low well -
to-wheel efficiency will increase th e cost of this solution will limit its competition with other net
zero emission solutions.

For all these reasons, in our opinion, after a short transition with other options, PHEV BEV, and
FGBEV will coexist, eliminating CO , emissions in the transport sector but also t he rest of pollutants
that jeopardise the citizens health.
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There are many approaches to the definition of aggregated factors in the bibliography and many
of them uses the Bass model to estimate the penetration curves for the EVs. However, the COVID
19, the digitalization process and the climate emergency has made them not sufficient as new
factors must be included in the equations , not only for EVs, but for all types of vehicles . Therefore,
the factors described in the previous section, which are specific for EV adoption, are
complemented with another set of factors affecting al | types of vehicles, starting with two basic
indicators of the total available market and its evolution:

1 Percentage of Population Growth
1 Percentage of GDP growth

In the social domain, the COVID19 pandemic forced most governments to restrict every
movement and economic activity outdoors to avoid contagion. The duration and impact of
lockdown varied and affected differently each country. As a side -effect, it obliged many
companies and freelancers to work remotely, from home. After the lockdown, people retur  ned to
their workplace, but many telepresence measures remained as a benefit to retain workers or as a
cost-saving measure in other cases. Hybrid work, combining online with offline working days, is
now a trend that has changed mobility patterns in some se gments of the population.

The lockdown also provided a proof of how a city without cars would look like and how air quality
and noise levels could be drastically improved. Today, motivated by the climate change and the
carbon reduction policies, there are more zero-emission areas in cities.

In summary, three additional factors were added to the analysis motivated by the recent events:

9 Strict countries on lockdown conditions for health crisis
91 Degree of telepresence (hybrid offices)
9 Restriction of movement inside cities (pedestrian areas, green areas)

Together with social changes, technology improvement and digitalization are accelerating,
causing a relevant impact on mobility. In the last coup le of years, artificial intelligence has
multiplied its presence in the products and services that we use daily. Today, mobile applications
that search, optimize and recommend routes and rides are widely used.

Advanced Al algorithms are also becoming popular for photo and video applications. Image
recognition and robust control systems have matured to a level that allow autonomous vehicles to
be already legal in some cities.

Technology is also rapidly evolving in the field of consumer and power electron ics. Light EVs and
micromobility solutions such as e -bikes and e-scooters are now a real mobility alternative.

For these reasons, the following additional factors have been explicitly added to the analysis:

1 Penetration of ride share options (ride -hailing by apps)
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= =4 =4 =4

Other formats of mobility (car -pooling, e-scooter, e-bicycle)
Public transport to move to the city center, bus train, tramp)
Penetration of the second -hand market

Penetration of autonomous vehicles

General speaking, as already explained, the concept of ocars ownershipo
of

t he

ocar as a serviceo reducing the number

factors that we will try to explain henceforth. To that end, we will explain the factors listed in
the table 1, to ease the evaluation and weight of these factors by use case territory. There will
be a single evaluation by use case territory. For each parameter, year 2021 will be considered the

base

case (000) and there wild.l be iant soptdi2on

represents 25% increase in new registrations for such parameter that will be also weighted, 2.5

points down indicates a reduction of 25% of new registrations. Some parameters are labelled as
(+). That means a rise suppose a rise in number of new registrations, a ( -) means that when going
up, less registrations.

Once the relevant factors affecting the sales of all types of vehicles were selected, the objective
was to quantify the effect of each on e of them in each city subject to our analysis.

For all factors , the quantification system u s e sscoee0 to determine the intensity that the factor

t akes

in each country or ci fagtar cabhage.apositvea negapve pul at

score representing a increase or decrease respectively over the 2021 reference value.

wi |
y ec
tpoo i ¢

In addition to the score, the ratingsys t em has a second vawaghtbl e Eawhi c
factor has an estimated weight or level of influence on the vehicle registrations. The sum of all
factors amounts to 100%.

The 10 factors are given a score and a weight based on the bibliography andt h e
This is done for 2025, 2030 and 2035. In each year, the sumproduct of the score and weight of the
factors determine the value of new registrations.

Finally, the reference value of registrations (2021) and the three new estimations for

and 2035 are linked using a regression curve.

* ¥k

* ok

* ok

FACTORS AFFECTING YEARTLY REGISTRATIONS ALL TYPES OF VEHICLES

COUNTRY
SooRE/S

2025

(Pariscity)

32000
31500 -

30500

2030

= 2025

26000

a0 e, 2080

expertso

2025, 2030

Trend New Registration Cars and Vans according to table 1

31000 e y=-1.78175¢ + 62.382x2 - 827.7x + 32213

27500

o 2 4 6 8 10

2035 [ o
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Population growth is a determining factor to assess the car new registrations. Young people

acceding to market increases the vehicles sold. However , Europe is becoming older and is on
average under a stagnation or even a recession.
registrations. The situation is as follows:

Population by major age groups According to Eurostat projections,
in millions, EU, observed (2001-2019) and projected (2020-2100 data) there Wl” be a peak of European
o population in 2030 with 449.1 million

m later it will be progressively reduced.

People above 65 % will increase its

H LTI } } ! } sy people from the current 447 million and
| | percentage over the total substantially.

2000 20010 2020 2030 2040 2050 2060 2070 2080 2090 2100

Figureld. forecast population iBurope

ec.europa.eufeurostat il

The situation for the use case territories presents the following aspect:

Population in the _

use case territories France 20414 29426 29448 29579 29,470 29200 29,620
is stable and, in Italy 24633 24905 25024 25028 24,968 24,009 24,197
some cases, start to Netherlands 8,995 9,030 9,081 9,160 9,269 9,306 9,372
reduce active Spain 22,767 22657 22,558 22607 22,803 22475 22,906
people (ltaly) Estonia 654 658 664 664 663 666 659

EU14 205,22% 206,322 207,039 207,394 208,012 205,152 207,79

Figurel5. Activepopulation in EU14 and use case territorieso(ds & S| N&

Thus, the evaluation of the driver oOpopul ationé
France 0.0 01 0.2 In."thte f:;/etco%ntrles;:I thedp opl;tl_atlon
Italy -0.1 -0.2 -0.3 wifl tend to be reduced overtime
Herland 0 0 0 although there is still a slight increase
Netherlands 1 = 1 in some of them for year 2021.
Spain 0.0 -0.1 -0.2
Estonia 0.1 0.0 -0.1

Table8® | aS OF aSQ §SNNAG2INGEE ISk
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GDP in Euppe also shows a global reduction trend over the years with a slight recovery from 2024
onward. According to the EU autumn Economic Forecast'!, released in December 2022, real GDP
for 2022 was 3.2% in the EU Area (20 countries) and will be 0.3% in 2023. Inflation in the euro area
will show an annual rate of 7.2% in 2022 and 5.8% in 2023. The average unemployment rate was
for 2022, 6.8% and will be 7.2% in 2023.

Below, this information by use case territory.

GDP Growth

REAL PROJECTIONEU ..
France 6.8 26 0.4 15 o S
Italy 6.7 38 0.3 11
Netherlands 49 46 0.6 13 0
Spain 55 45 10 20 -1.0 2021 2022 2023 2024

REAL PROJECTION EU
Estonia 8.0 0.1 0.7 2.1
e France m— [taly Netherlands

EU Area (20 COUntrieS) 5.3 3.2 0.3 1.5 Spain m— St ORI s EU Area (20 countries)

Table9. GDP for the use case territories ] )
Figurel6. GDP depicted

REAL PROJECTION EU Inflation Rate

Inflation Rate 2021 2022 2023 2024 250
France 2.1 5.8 4.4 2.2 200
taly 19 8.7 6.6 23
Netherlands 2.8 11.6 42 39
Spain 3.0 8.5 4.8 2.1 20
Estonia 45 193 6.6 2.6 o 2021 2022 2023 2024
EU Area (20 countries) 2.3 7.2 5.8 2.5 ——france —rtaly Netherlands

Spain m— Estonia === EU Area (20 countries)

TablelO. Inflation Rate in the use case territories

Fiaurel?. Inflation Rate denpicted

11 https://leconomy -finance.ec.europa.eu/economic -forecast-and-surveys/economic-forecasts/autumn -
2022-economic-forecast-eu-economy-turning -point_en
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REAL PROJECTION EU Unemployment Rate

Unemployment rate 2021 2022 2023 2024 160
7.7 8.1 7.7

14.0

France 7.9 120

10.0
Italy 95 8.3 8.7 85 | so _—
Netherlands 4.2 3.7 43 43 ig
Spain 14.8 12.7 12.7 126 70
Estonia 6.2 6.1 6.6 6.2 2021 2022 2023 2024
EU Area (20 countries) 7.7 6.8 7.2 7.0 o proreTon

e France — [taly Netherlands
Tablel1l. Unemployment Rate in the use case territories e e e

Fiaurel8. Unemplovment Rate denpicted

If we review the projections made by the European Environmental Agency prep ared during the
pandemic and before the Russia-Ukraine war, there is a general growth of the GDP less intense in
the case of Europe in comparison with other world areas, but for sure overestimated if we attend

to the current circumstances.

50000

—— China
— United States
45000 —— Other
—— India
40000 EU-QOECD
—— Indonesia
35000 .
& —— Brazil
o — Russia
91 30000 South Africa
ﬁ 25000 < Projections
)
™
_§ 20000
=
15000
10000
5000 I — —
[}
) ) ) ) &
Figurel9. Historic and projected GDP in the EU, the US, the BRIICs countries and other countries
Data from theEuropean Environmental Agency first quarter 2020.
Note. BRIICS countries are Brazil, Russian Federatiorlpblmh&sia, China, and South Africa
The economic situation of citizens which is a der

of the major drivers affecting the decision -making process when buying a new car and of course
when acquiring an electri ¢ one, which is still 25% more expensive on average.
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The per capita GDP Is another way of describing the purchase power of citizens. However, we
have selected the Purchase Power Parity (PPP) as the best indicator to understand the value of
goods in a country compared with the salaries.

As mentioned, this is an evolution of the nominal Purchase Power that better reflects the economic
situation between countries. PPPs tell us how many currencies units a given quantity of goods and
services costs in differe nt countries. Using PPPs to convert expenditure expressed in national
currencies into an artificial common currency, the purchasing power standard (PPS), eliminates
the effect of price level differences across countries created by fluctuations in currency  exchange
rates. Usually, the poorest countries have less purchasing power for the same goods. Vehicles are
does not vary a lot their costs from country to country so, that means countries with less PPP will
have more difficulties to buy the cars.

Using the Eurostat statistics for 2021, the PPP were the following,

France 31,400 33,100 31,300 33,800
Italy 29,400 30,200 28,300 30,900
Netherlands 39,200 39,700 39,200 42,100
Spain 27,600 28,500 24,900 27,000
Estonia 24,700 25,800 25,800 28,800
EU (20 countries) 32,300 33,200 31,600 34,000
United States 42,300 42,700 41,600 46,500
Japan 28,600 28,000 27,300 28,000

Tablel2. Purchase Power Parity among use case territories and other re

Regardless figure 18 growth expectation, we do believe that in the next 15 years the economic
situation of citizens will be on average worse than was in the recent past. The automatization of
many processes in the industry which may generate unemployment, the high inflation rates, the
political instability with a number of current and potential wars (Kosovo, Ukraine, Taiwan. Middle
East...), the worldwide increase of population (not in Europe) with migration pressures, the lack
of water and food, the shortage of natural resources, critical materials and energy, the climate
change catastrophic events, the biodiversity destruction with potential health crisis, etc, will be

a challenge for the next generations. The energy transition will an expensive process that will
rebound in the population making the ownership of a vehicle, a difficult process, especially for
young people.

In the next table we reflect our expectation in this chapter
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PROJECTION QIA

, Four countries will likely have a strong
Economic factor 2025 2030 2035 . . .
-10-12 e contraction in this factor except the

AEEE - Netherlands that will probably recover
Italy -1.5 -1.7 -1.9 and increase sales in 2030 attending to
Netherlands -0.1 0.3 0.5 the economic situation of its citizens.
Spain 08 15 20 Other factors will be however against
Estonia -0.7 1.2 15 the sales.

Tablel3. Evaluation of the economic factor by territory

Arecent survey fromBCG? wi t h the University of Sant Gall

en e

the Center of Urban Mobilityd released on May 20,

have been r eDwingé¢hd padderiwo) travel, including travel within cities, declin  ed.
But since then, travel of all types, both daily and weekly leisure trips, as well as daily commuting,
remains, on average, 10% lower than pre-pandemic. This is mainly owing to the rise of remote
work and changing consumer preferences.

KPMG conductedamt her survey in April 2022 ent i tYwhidch
put some light in this tendence. The main conclusion is that eighty -nine percent (89%) of
companies have already introduced a remote working policy or are currently considering one. The
main reason is not only because of the COVID pandemic, declared by the 21% of respondent but
also by the interest/requests from employees (25%).

Another 18% is related to the interest of the companies to attract talent somewhere worldwide

and 13%for more flexibility in running the company. According to this study, 31% of jobs in Europe
and 37% of jobs in the United States (US) can be done remotely. So, if it can be assumed that one -
third of jobs can be done remotely, the potential for remote work  ing is barely explored. A job
search site in the US, Flexjobs®, surveyed more than 4,000 people about remote working. 65% of
respondents wanted to become full -time remote employees post pandemic, while 31% preferred
hybrid arrangements with some days in the office and some days working remotely. Cisco Systems*®
also surveyed 10,000 people across 12 markets in Europe, the Middle East and Russia of which 87%
responded that they wanted the ability to choose where, how, and when they work.

The main barrier shows that tax and legal implications figure among the biggest obstacles to
realizing the full potential of remote working.

12 https://Imkt -bcg-com-public-pdfs.s3.amazonaws.com/prod/the -future -of-urban-mobility.pdf

13 https://assets.kpmg/content/dam/kpmg/xx/pdf/2022/04/current -trends-in-remote -working-04-
2022.pdf

14 https://www.flexjobs.com/blog/post/remote -work-statistics/

15https://www.cisco.com/c/dam/m/en_us/solutions/global -hybrid-work-study/reports/ cisco-global-
hybrid -work-study-2022.pdf
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Therefore, remote working has come to stay. The BCGrepot ment i oned that oOonow

travels have been r e, butdthetreddpéaks, aadf hybed anddull vemate
working is the standard for one third of jobs in the close future, and some alternative mobility
options are provided, the ownership of a car used daily for commuting, will start to be unnecessary
by economic reasons and opportunity costs.

00 ?@ﬂf"‘ Share of jobs amenable The potential teleworking by
to remote working . . .
‘ I Higher than 50% region will highly affect the
I From 4510 50% number  of new car
I From 4010 45% registrations in Europe; as

[I7 From 35 to 40%

From 30 0 35% much option to telework less

From 25 to 30% wiliness to buy a new car. To

From 20 1o 25% measure this factor, we
" have used an analysis done

Data not available

by the OECD Center for
Entrepreneurship  Regions
presented in January 2022 in
an article el
faces in new places? The
new geography
g The study describes the jobs
. amenable to remote working
in selected European and
OECD countries. The results
depicted in a European map
were the following.

Figure20. Share of jobs amenable to remote working (in % of jobs).

OECD study?

Teleworking grew from around 16% of employees before the crisis to around 37% during the first
wave of the COVID 19 pandemic in April 2020. The move to remote work has helped protect many
jobs, firms, and communities during long periods of isolation and social distancing.

Considering the use case regions, the remote working potential was set as follows,

16 https://oecdcogito.blog/2022/01/10/new  -faces-in-new-places-the -new-geography-of-work-post-
pandemic/
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REMOTE WORKING (% JOBS)

>50% 30%<X<35% 45%<X<50% 45%<X<50% 25%<X<30% 35%<X<4(

Tablel4. Remote working potential

Our evaluation for this driver is as follows according to the expectations in table 15.

PROJECTION QIA

Remote Working T T T Those countries with more remote

working potential will experiment a

G S 0 LR biggest reduction of potential new
Italy -1.0 -1.2 -1.4 registrations over time. This driver is
Netherlands -1.2 -1.4 -1.6 negative, more remote working
Spain 05 07 1.0 potentia I, implies less new
Estonia 1.2 1.4 1.6 registrations.

Tablel5. Remote working evaluation of drivers

Public transport in most cases is selected by students, low incomes workers, touri sts, or orderly
people. Students and tourists are even moving toward micromobility. Public transport must be
cheap, comfortable and safety. It is very complex to move people from other economic niches to
this one. As soon as public transport increases attr activeness, more people use it and consequently
less comfortable becomes. Pandemic has increased reluctance to use them by health reasons, with
a clear reduction of users. Even with free or very cheap transport tickets, the number of users
does not recover the figures pre -pandemic. The Community of Madrid released some statistics *’
on the use of the public transport means after providing g overnment subsidies to encourage the

use of public transport . Specifically, free rail transport pass and 50% reduction in the bus monthly
pass. Results have been quite discouraging,

17 https://www.elconfidencial.com/espana/2022  -11-11/el -efecto -del-abono-gratis-de-cercanias-estamos-
usando-mas-el-tren_3521074/
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Commuter Train Madrid

Cercanias 19202122

Public bus Madrid

v—/_’—\ >

When comparing the train data for September 2022 with the same month of 2019, in a situation
comparable to the current one, the increase is only 1.48% more than for the same period of that
year, according to data published by the Spanish Government. In the case of the bus, the fig ures

obtained in 2019 do not even match .

Usually, public transport is offered following the demand claims. In our estimations, those cities

with weaker public transport have more room for improvement. We will consider that all cities

will slightly improve them, mainly because of the economic crisis that will move low -income
citizens to claim and use it due to the impossibility to have a car, but not because the better
services will convince other users to use them. Therefore, in all cases, the impactinles s car
registrations because of the improvement of the public transport (via more services or less

expensive) will be low.

A revision of the public transport services in the different territories is  presented henceforth.

The metropolitan area has a population of 14.7 million inhabitants in 2022 and an area of 2,723
km?. The central almond Grand Paris covers a much smaller area with 814 km? and a population

of 7 million , with a population density of 8,600 inhabitants / km 2.

In Paris there are commuter trains (RER), the Metro network (Metro), a tram network and the bus
lines. Paris commuter rail network has five lines, more than 250 stations and almost 600

kilometers of tracks. Some lines reach the city center.

There are currently 9 tram lines in operation with 186 stops and more than 100 kilometers in
length. The metro network consists of 16 lines and has about 300 stations, whose entrances are

marked by a large yellow letter "M". Met r o ti cket s

c o s tf yol Huy B @icketsp ¢ h

Finally, there are 64 bus linesthat cover and perfectly complete the metro network. The creation

of special lanes on the main arteries has slightly reduced the duration of journeys.  There is also
a night network, the Noctilien that allows to move around Paris and its region between Oh 30 and
5h 30. With 7 million inhabitants in Grand Paris, we consider the public transport as low.

The Torino area has a population of around 0.88 million inhabitants in an area of 132 km 2, which

provides a density of around 6,670 inhabitants/km 2.

Torino local transportation is served by GTT , Gruppo Trasporti Torinese, which manages one
subway line and urban and suburban bus networks. Its network boasts a sole metro line of 13.2
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kilometres, 9 tram lines and over 80 bus lines. Buses and trams usually run from 5 a.m. until
midnight on weekdays. The price of the ticket depends on the trip (local or suburban), on its
length (o ne ticket lasts 100 minutes, but there are tickets for the whole day) and on the number

of tickets bought together (carnets of tickets offer discounts on the price of the single ticket). A

regular oO0city ticketd G1.70 gramg$ sowyol d00way nut @

ticketd of 04 grants you an unlimited number of
A 6mdhtly 706 ticket of 017.50 gives you atheess
subway, "metropolitana” or "metro”, connects Collegno, a town in the west side of the city, with

Lingotto Expo and enables one to cover in 20 minutes a distance that would take more than an

hour on the ground. With 886,000 inhabitants and 6,670 inh/km2, the public transport services

are considered as high.

Utrecht has a population of around 0,56 million inhabitants in the urban area with around 100
km?, and a density of 5,600 inhabitants/km 2,

U-OV proudly provides bus and train services in the Utrecht region with over 300 buses and 26
trams.Depending on the traveling di st anC CuwrentlytUirechk e t s
only has one light metro line for Connexxion, with approximately 40,000 people per working day.

Haarlem has a population of 0,16 million inhabitants in an area of 32 km2 and a density of around
5,000 inhabitants/lkm2. The municipality of Haarlem has initiated an extensive sustainability
program that focuses on climate adaptation, energy transition and circular economy. As part of
the implementation strategy for this program, several living labs have been created to test new
concepts in a practical urban setting .

The public transport in Utrecht is co nsidered of high quality and medium in Haarlem, probably
because this last is a very small city which does not require too many public transport means.

The city of Zaragozahas an area of about 974 km? and a populatio n of 0.66 million inhabitants and
a population density of 678 inhabitants / km 2. The city's public and private mobility services are
very relevant.

In Zaragozathere are 36 daytime bus lines managed by the company Avanza that provide service
for more than 21 hours on weekdays. On weekends, the service is extended by providing 24 -hour
coverage with 7-night lines.

The Taxi service of the city of Zaragozaincludes a fleet of 1,700 vehicles is another means of
public transport in the city, which is used every year by more than 600,000 travelers who rely on
this service to move around the city. Of these, 98 are adapted for the disabled. The Zaragaza
Tram is a tram network serving with 3 lines and 32 stations, 7 of them in one direction. There are
stops connecting with the commuter train network and the bus station.  In the city, the ride -hailing
company Cabify provides its services, but not of Uber.

Zaragozahas a very strong public transport service for quite a small population density.
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Tallinn occupies an area of 159.2 km? and has a population of 0.48 million inhabitants with a
density of around 3,000 inhabitants/km 2. Tallinn is very compact and easy to get around .

The public transport network operates from 6:00 to 23:00 daily (some lines until 24:00 ). The prices
interchangeable goesfromOne-hour ti cket ( ®fedmiynki ckeb50f 24+H)
day ticket (7 2dm)y: t7Ad.ckOel, (FLi2aCey) :t i 9%lkRublic dasPdit in
Tallinn consists of bus, tram, trolleybus, train and ferry services. Bus, tram and trolleybus routes
are mainly operated by Tallinna Linnatranspordi AS. Electric train services are offered by Elron
and the ferry service to Aegna island is operated by Kihnu Veeteed. There are 72 Tallinn's bus
routes. Currently TLT owns 50 trolleybuses in four routes that are going to continue o peration
until they withstand in 2050. Together with the four -route trolleybus network (et), the four tram
lines (currently allocated into five routes), made a total length of 19.7 km (12.2 miles). The ferry
lines between Tallinn and any other destination are served with a combined schedule of 91 weekly
connections with frequent, all -day departures and maximum duration of 20 hr 50 min.

We consider Tallin public transport service as medium for the population density it has.

In summary, Zaragozais the city with the strongest transportation service and consequently low
or very low options for improvement, Utrecht and Torino are also strong on this with a small room
for improvement. Tallin and Haarlem are considered medium, and Paris is probably the city with
more capacity for improvement according to the high population density they have.

Our estimation for this driver is as follows,

PROJECTION QIA

: Paris is the city with more capacity
Public Transport 2025 2030 2035 of improvement in terms of pUblIC
0.2 -0.3 -0.4

Paris transport means maybe increasing

Torino 0.1 -0.1 -0.2 the number of users and eliminating

Utrecht 01 01 0.2 some cars from the streets. The zero

Haarlem 01 0.2 0.3 emissions  zores and the parking
restrictions will also help.

Saragossa 0.0 0.0 -0.1

Tallin -0.1 -0.2 -0.3

Tablel6. Impact of Public Transport in new cars and vans registr
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A wave of shared and digital services is transforming mobility with options that go beyond
traditional public transport and pri vately owned cars. These new services are expected to grow
over the next decade about twice as fast as traditional mobility, with potential benefits for
climate, pollution, and the liability of cities. According to a recent survey from Oliver Wyman and

the Berkeley University®*e nt i t | ed OHow urban mobility wil.l
the study projected an average growth of almost 10% a year of new services over the current
decade through 2030, compared with 5% for the overall mobility sector . The new services are
expected to generate annual revenue of USD660 billion in 2030, up from USD260 billion in 2020.

European cities are relatively densely populated, and many have well developed public
transportation systems. Europe has a low rate of car ownership relative to average incomes, and
its consumers are attracted to usage services. Car sharing reduces congestion, by taking vehicles
off the road although, during COVID pandemic, car sharing replaced public transit for some
people, and trip s have been getting longer and increased congestions. There were 25.5% more
drivers registered with car sharing services in 2021 than in 2020, as people looked for alternatives
to public transportation during the pandemic. In summary, car sharing in Europe an cities reduces
new cars registrations as less people buy new cars, but if this habit substitutes public transport,
congestions can be increased inside the cities. Europe is also the leading market for car
subscription (rental during periods). This marke t will be expanded from USD 0.9 billion in 2020 to
USD 15.1 billion in 2030. Europe has the smallest car rental market compared to Asia or US,
because of the many alternatives for long distance travel, such as high Zpeed trains so the growth
forecast goes from U3 10.8 billion in 2020 to USD 23.7 billion in 2030 . In addition, Europe is an
expensive region forride-hai | i ng and t axievwwlopedBubticdransitbsgstermsdimit
demand, and for instance, restrictions on Uber limit supply in many local —markets. Thus, market
is expected to grow from U 36.6 billion in 2020 to USD 55.6 billion in 2030 . For the same reason,
Carpooling, is expected to grow less in Europe than in the other regions. Inter Zity trips, compete
with railways, buses, and car ren tal. However, corporate carpooling is promising, the carpooling
market is forecast to grow from US D 1.1 billion in 2020 to USD 4.2 billion in 2030 . On demand
bus pooling will also rise.

To establish a comparison with micromobility, the moped market will  move from 4.2 million users
in 2020, to 29.7 million in 2030. Total revenues for the region are expected to increase from USD
0.4 billion in 2020 to USD 3.2 billion in 2030. Bike sharing in Europe has reached maturity and is
expected to grow relatively li ttle. The European bike -sharing market is forecast to expand from
USD 0.6 billion in 2020 USD 1.0 billion in 2030.

Below the mentioned data from the Oliver Wyman and the Berkeley University , depicted in a table
for years 2020 and 2030

* i * not responsible for any use that may be made of the information contained herein
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18 https://www.oliverwymanforum.com/mobility/2022/jun/how -urban-mobility -will -change-by-
2030.html
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SHARING SERVICES AND MICROMOEBILITY TRENDS [EUROPE]
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Figure21l. Trends in the Car as a Service, hailed and micromobility market till 2030

The average CAQR for the car as a service sector will reach a yearly 12.6%, the hailed and on
demand services, a 5%, and the Micromobility 18.6%. Considering all the services the overall
market sales will move from USD 58.8 billion in 2020 to almost double USD 117.5 billio nin 2030.

In summary, ride and car and bus sharing or pooling, are used by those who reject to use the
public transport but at same time canodot afford
for commuting or leisure (due to traffic or parking rest rictions when cars are not electric).
Sometimes, remote working or hybrid offices also move people to this option. As soon as these

cars are used by several people, they reduce the number of cars in the streets. A bus takes out 50
cars from roads and the train 400 cars. The car sharing substitute between 5 to 15 cars according

to the Transport & Environment organisation’®. Some cities are reducing the facilities for the use

of vehicles in cities, creating zero emission zones, reducing parking lots, expandi ng pedestrian
zones, or creating super districts and facilitating ride and car sharing.  To analyse the impacts of

19 https://www.transportenvironment.org/wp  -content/uploads/2021/07/Does -sharing-cars-really -
reduce-car-use-June%202017.pdf
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ride and car sharing for each territory we must identify the growth potential by the combination
of public measures and identify a clear decis ion to delete private cars from local governments.

Letds summari se the oOcar as a

ser vi

cebd

panor ama

70% of hometo-work trips are made with individual vehicles, most of them alone, and an
estimated 3% of daily shared trips. In 2023, the Government will finance and implement various
grants to promote the development of carpooling, an essential lever in the face of the challenges
of energy sobriety and the reduction of greenhouse gas emissions. A sustainable mobility package
will be offered to employees,

T

As of January 1, 2023, drivers who embark onshort-d i st anc e

Private sector employees: They can receive an incentive o f

up

t o

0800/ year,

personal income tax (this optional support, paid by your employer, is exempt from

contributions and social charges for h im).

Of ficials: you benefit from a 030

reimbursement of the public transport pass.

0O sustainabl e

carpools will r

through carpooling platforms, in the form of a progressive payment: a first part of the 1st carpool
(mini mum G25) and the rest on

Paris is a worldwide leading city in reducing internal

is high.

the Tenth shared

The following car sharing platforms have indicated that they will implement
on January 1, 2023. This list will be updated with the implementation of the device; BlaBlaCar,
Cooperative, Ecov, the green wheel, mobicoop, westgo, karos, Klaxit, and Instant.

the car sharing bonus

traffic. Their ride and car -sharing potential

Enjoy, Eni's car sharing company, has introduced a fleet of 100 ultra -compact Xev Yoyo cars in the
Piedmontese capital. Zero emissions, agile urban cars with clean propulsion that can guarantee a
range of 150 km. Torino has also developed a joint car sharing and micromobility platform that is

being tested.

There is also a service with the Fiat 500 that can be managed completely from the smartphone,
thanks to the digital platform Leasys GO

Other imminent operations are announced, such as that of the Stellantis group that will enter the
carsharing market by buying Share Now, a German company based in Berlin born from the merger
of Car2go and Drive Now.

Torino has also implemented a number of key measures to facilitate ride and car sharing (high
compromise)

In terms of the number of shared cars per hundred thousand inhabitants, the city of Utrecht has
been the leader of the Netherlands for years. The city had 1,461 shared cars per hundred thousand

* ¥k
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inhabitants in 202 1, no other city has such a high shared car density. In total, the city will have
5,225 shared cars in 2022, including shared cars rented by private individuals. That represented a
23% increase over the previous year.

The companies which are providing car sharing in Utrecht are: MyWheels(The cars of MyWheels
can be planned, booked and paid for with Gaiyo ), Amb er 6 s d@sbl Workin@ with Gaiyo,
Greenwheels (more than 270 also contracted by Gaiyo), SnappCar( at SnappCar, you rent a car
from a private person ), Hely (with two hubs in the city), Stapp.in (Stapp.in rents shared cars to
individuals and companies who need a car from time to time ), We Drive Solar (This sharing car
concept works on a subscription basis, member of Incit -EV). Hely and Mywheels also provide car
sharing at Haarlem

Utrecht is probably the leading city in Europe in car sharing (very high commitment)

In Zaragozathere is the possibility of car sharing through Alma Sharing (alma.mobi/es), which has
70 Opel Corsae and Volkswagen eUp! Zaragoza as many other Spanish cities, is starting to
implement this solution. The commitment with the car sharing is nevertheless still low.

Estonia is the cradle of one of the leading companies in Europe in micromobility and car sharing,

Bot . They have |l aunched a new O0share your car o feas
their personal cars to earn a guaranteed monthly income. It is active at Tallinn. We consider the

compromise of the city for the car sharing in the future as med ium. Bolt, the leading European

mobility platform, has also launches its car -sharing service, Bolt Drive in Tallin in 2021. Uber is

also active at Tallin.

Our estimation for this driver is as follows,

PROJECTION QIA Utrecht with 1461 shared cars and a

2025 2030 2035 total of 5,2 25 soon is the European
10 16 2l

Paris leader in this service. Their impact on
Torino -1.0 -1.6 2.1 new registration will be very high maybe
Uireel T Ueer i 15 20 23 eliminating 70,000 new cars from road

from the total 446,000 (stock) in the city

Saragossa -0.1 -0.3 -0.7
9 (around 15%)

Tallin -0:8 -0.6 -0.9

Tablel7.L YLJ QG 8 F ¢ ®ENDA@ISNB QY (G(KS ySé
registrations

Autonomous driving

We introduce here autonomous driving as another of
is likely a paradigm shifts more than a gauthoes c han:
predict that by 2030, autonomous vehicles will be sufficiently reliable, affordable, and common

to displace most human driving, providing huge savings and benefits. However, there are good

reasons to be sceptical.
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Most optimistic are people with i nterests in the industry, based on a former experience with some
other disruptive technologies. They tend to ignore significant obstacles to autonomous vehicle
development and exaggerate future benefits. According to a recent report from Victoria Transport
Policy Institute °r el eased in November @ndiderahle piogreds is meededs
before autonomous vehicles can operate reliably in mixed urban traffic, heavy rain and snow,
unpaved and unmapped roads, and where wireless access is unreliable. Years of testing and
regulatory approval will be required before they are commercially available in most jurisdictions.

The first commercially available autonomous vehicles are likely to be expensive and limited in

s

performance. They will introduce new costs and risks. These constraints will limit sales 6 .

$2.50 -
W Autonomous Vehicles (AV)
$2.00 - )
o O Human Driven (HD)
S 5150
Es
&
» $1.00 -
=
© i
a $0.50
50.00 T - T T - T T T T T
HOcar Shared AV  Public  AVvariable HD car AV AV Ride- HO
variable transit costs average Taxi average hailing Taxi
costs costs costs

Figure22. Cost Comparison.

We agree with this view and considering that our forecast ends in 2035, we will not incorporate

any impacts between 2025 and 2035, integrating
impact. The mentioned report explains that the cost of the auto nomous vehicles will be in
between conventional human -operate vehicles and ride -hailing vehicles or human-operate taxis.
Figure 21 explains this cost comparison.

Autonomous vehicles (AVs) are likely to cost more than human -operated (HO) private vehicles and
public transit, but less than human -driven taxis and ride hailing services .

Optimistically, autonomous vehicles will be safe and reliable by 2025, and become commercially
available in many areas by 2030. However, motor vehicles are costly, durable, an d highly
regulated, so new vehicle technologies generally require decades to penetrate fleets. Autonomous
driving can create new problems; a camera, telephone or computer failure may be frustrating but

is seldom fatal in conventional vehicles, but a motor vehicle system failure can be deadly to
occupants and other road users. As a result, autonomous vehicles will probably take longer to
develop and provide smaller net benefits than optimists predict.  Policy makers must decide
whether to build special autono mous vehicle lanes, how to price them, and how to regulate their
operation in maximize total benefits

20 https://www.transportenvironment.org/wp-content/uploads/2021/07/Does-sharing-cars-really-reduce-car-
use-June%202017.pdf
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The Society of Automotive Engineers (SAE) defines six vehicle automation levels. The predicted
benefits require level 5, which allows vehicles to operat e autonomously and transport non -drivers
and goods in all normal conditions. However, we do believe that level 5 will require lot of time
and many new regulations in advance to be massively applied.

Level 3 (where you must drive conditions are not safe) w ill probably takes lot of time to be
surpassed. Figure 22 explains the differences among automated driving levels.

In our study, what is important to determine is whether or not the  irruption of the autonomous
vehicles will reduce the number of yearly new cars registrations. This is probably the case when
reaching level 5 as people will not need to learn how to drive and consequently will not buy a new

car. However, this type of AVs will probably displace some HDride -hai | i ng or taxi s
savings but will not generate a great impact on the number of new registrations different from

the effect of the ride -hailing already existing impact. So, we will not account them in our

forecasts.
LEVELO" | LEVELT | LEVEL2" m LEVEL 4" § LEVELS"
You are driving whenever th Iriver support features You are not driving when these automated driving
are engaged - even i : ff the pedals and features are engaged - ev you are seated in
What does the you are not steering “the driver's seat”
human in the
driver’s seat A ; "
have to do? pport features; When the feature These automated driving features
) e as needed to reguests, will not require you to take
you must drive over driving
These are automated driving features
These features can drive the vehicle This feature
under limited conditions and will can drive the
v ste steering not operate unless all required vehicle under
What do thesa arni AND erkr conditions are met all conditions
features do? 3 :
rumnr‘rt tJ
the driver
«automatic *lane centering *lana centeri «traffic jam +local driverless *SaMme as
BMEr ¥ OR chauffeur taxi leval 4,
braking snedals/ but feature
Example +adaptive cruise P i can drive

*blind spot Tl T S steering

everywhere
in al
conditions

Features - o
wheel may or

may not be
installed

warning

+|lane departure
warning

Figure23. Automated Driving leise(SAE J3016)
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In relation to the Micromobility in the use case territories, we summarise below the most relevant
data:

In 2019, a code of conduct was approved for the micromobility, and 2,500 obligatory parking
spaces were set up for 15,000 e-scooters and e-bikes provided by Acton and Velib. E-scooter
operators have to supply the devices with green energy and recycle old vehicles to improve their
full life cycle potential to support a circular economy. Finally, Cityscoot provided also a certain
number of e-moped.

Torino is equipped with a modern and very well -organizedbike-s har i ng syst enBIKEI t 6s
and enables you to pick up a bicycle in one of the 116 TO -BIKE stations scattered all over the city

and give it back to the TO -BIKE station closest to your destination. It is very cheap and gives you

the chance to explore the city along unconventional routes . The company ListNRide provides 42
e-bikes. The company Helbiz provides around 5,000 conventional bikes and around 500 e-scooters.

Helbiz also provides e-bikes called Mimoto. There is also a micromobility platform called Alba to

combine different micromobilit y options at the city. Punch Torino is another company developing

a new micromobility solution.

The Netherlands is pioneering in micromobility. In 2015, the city adopted the clean Transport
Action Plan to make Utrec ht a healthy, attractive, and accessible city and encourage clean
transport among residents, companies, and the public sector. The city has the ambition to make
electric mobility available on a large scale, in the city, in the neighbourhoods, and across al |
modes of transport. Actions include programmes to increase the use of clean energy, deployment
of charging infrastructure, electric buses and shared electric mobility services for cars, mopeds
and bicycles. In 2021, micro -mobility services were launched in Utrecht, including 125 e -bikes,
300 e-mopeds and 100 ecargo-bikes. Later it was expanded to 500 e -bikes and 300 shared e
mopeds.

The micromobility services include Tier Mobility (e -bikes and e-mopeds) and Cargoroo (e
cargobikes). In Haarlem, bicycles are everywhere as usual in this typical Dutch city, with hardly
any cars in the historic center. There are some free parking s for bicycles inside the city.

There are also micromobility services with conventional share bicycles with 137 parking stations

managed by the company Bi zi Zaragoza rented by an
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also a service of shared motorcycles of yellow colour or (Muving), orange electric scooters ( Koko)
and electric bicycles of the Zaragozacompany Electric Renting Group.

The current modal split for micro mobility in Tallin  n is at around 4% or5%. The City of Tallinn has
a goal to increase this to 10%. However, the snow a nd icy weather conditions in the winter months,
drastically affect micro mobility usage. Three companies Bolt (Estonian company) Tuul and Bird
are providing e-scooters in Tallin. The city is also prepared for bikes. You can park your bike for
free at Bikee p (70 electric bicycle parking facilities in the city centre where it will be possible to
store 1,380 bicycles)

Micromobility impact on new cars registrations

Although there are several sources of information, we have mainly used for the analysis the
mentioned report from BCG with the University
the Center of Urban Mobilityoé r eglinduesdratitionahbikbba y
but also e-bikes, e-scooters, and e-moped. The conclusions of this study are very relevant to
understand the future of these mobility options inside cities. BCG, in conjunction with the
University of St. Gallen, conducted this survey among 11,400 consumers (70% were city dwellers)
across 23 cities in 10 countries. They looked at differences across regions and users by age
bracket, income level, employment status, and other factors. Respondents were evenly divided

by gender. The largest share, 44%, were ages 3@9, and more than 26% were ages 1G9.

The main conclusion was that micromobility vehicles are still far from being fixtures of urban
transportation systems worldwide by different reasons, from which the most importantis the need
of a bigger cooperation among operators and public transit agencies. Consumers are willing to
pay for bundled tickets combining public transit and micromobility offering, as price is the key
deciding factor for their transportation. During COVID 19 pandemic, people saw micromobility as
safter alternative to public transit and also amid escalating fuel prices, as a more affordable
alternative to public transportation or private motor vehicles. Finally, a growing desire to practice
sustainability ha s moved more people to consider micromobility vehicle use.

There are three main usage models; ownership, subscription (in which the individual rents the
vehicle for a specific period and is the solee
ride). Traditional bi ke ownership is far and
billion worldwide. Subscription volumes across all micromobility modes are under USD1 billion,
although they are growing at different rates. In the shared -vehicle market, bikes and e -scooters
command the biggest volume, at USD 5 billion and USD 2 billion, respectively.

To understand how many vehicles will be substituted by micromobility it is interesting to see the
reasons why people use them. Among all users of the survey, 42% use micromobility for leisure
activities. Commuting and errand running are also common uses, accounting for 39% and 36% of
all respondents, respectively (although among city dwellers, a slightly greater percentage, 41%,
use a micromobility vehicle to commute). In figure 23, we can see that 32% of respondent use
micromobility often or very often to substitute the private cars although micromobility also
substitute walking, public transportation or taxi or ride  -hailing to a certain extent.
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Respondents (%)

Walking Public transportation Private car Taxi or ride hailing

W Often or very often B Sometimes Rarely to neve

Figure24. How often do users opt for micromobility and-hdéing vehicles over other modes. Sot
BCGUniversity of Sant Gallen

So, the main conclusions for the micromobility are; this means of transport is used as a resource
for the last mile. If the circulation of conventional vehicles is greatly limited inside the cities, it

is an option together with public transport, although it is safer to avoid contagion. In general, it

is used more by young people since it is f aster and more flexible although it requires some physical
agility. It does not solve medium -distance displacements, but it can complement public transport
on those routes. We believe that its impact on car withdrawals is limited and always to a much
lesser extent than "car as a service" options.

Our estimation for this driver is as follows,

PROJECTION QIA All cities included in the IncitEV project

Micromobility 2025 2030 2035 have a clear micromobility support policy

Paris -0.2 -0.4 -0.6 and have implemented proactive policies.
Torino 02 04 06 The impact on the number of registrati ons
Utrecht. Haarlem 03 05 08 of conventional vehicles is however limited
Saragossa e e e as explained. Dutch cities are, however,

- again leaders in this niche as well.
Tallin -0.2 -04 -0.6

Tablel8. L YLI OG 2F GYAONRBY20AfAGEE AYy GKS ySg Ol NDa
registrations

The availability of parking on public roads, both in the streets, in offices, and in public parkings,
has been shown to promote private vehicles. On the other hand, any difficulty in circulati  on or
parking on the city reduces their number. At this point, we are going to analyse the availability of
surface and underground parking, the layout of the city and the population density. The greater
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the availability of parking, the larger the city, the  lower the height, and the lower the population
density, the more facilities there will be to maintain the use of private cars. We consider the
driver negative because as much parking availability more options to restrict in the future, so the
sales will be reduced. The analysis of the different cities reflects the following:

Paris is a high dense city (8,600 inh./km 2) with a low or mid topology (28% of dwellings between
5 to 12 floors and 70% with less than 4 floors). Parking inside the city is quite difficult and

expensive with a |Iimitation from 2 to 6 hours in
and2. 50/ h outside it. However, there are around 12
814 km, with a reasonabl e cost 2.50 0/ h down t ow

part of the city circulation is restricted to 30 km/h. Regardless thes e barriers, Paris is the second
most congested city of Europe after London with 140 2! hours lost per driver and year. Paris is also
thinking on implementing restricted circulation areas inside, active from 2024 onward. If we
attend exclusively to the parki ng situation, we can consider that Paris still has some room to
reduce traffic inside and consequently the new registrations to a certain extend.

Torino is also high dense city with 6,670 inh./km 2 with a mid -topology (5 to 12 floors). Ther e are

no time | imits when parking in the surface with r
1,50 0/h outside it). There a 42 underground park
20/ h. Turin is the 13 EU heyeat lgst peradriver. We@ongjdersthate ¢ = wi t
probably Turin will try to endure the conditions for parking and circulating inside the city to a

major extent than Paris, reducing the new registrations.

Utrecht and Haarlem are small cities with an area of 100 km2 and 32 km2 respectively and a high

density of 5,600 inh./km 2 and 5,000 inh./km 2. Their topology is low in both cases (less than 4
floors) with very high pri ceswotstocaspsdut &t samatsnewith [r o u n
opportunity parkings in the surroundings at a ver)
i's not high but the prices are (between 2.5 0/h
circulation of private cars joined with the car sharing options, the good public transport means

and the micromobility extended system, makes people refuse driving inside and choose some other

options. Consequently, we believe that, as the system is yet very optimised, future will not bring

major changes in the number of vehicles in circulation or new registrations.

Zaragozahas a very low density (674 inh./km ). The topology of the city is middle size (between
5 to 12 floors). There are fre e parking areas (around 30% of places) and two colours blue and
orange (for resident preference) with very | ow pr

21 https://proyectoviajero.com/ciudades -trafico -mundo/
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are few parkings (just 21) with very high prices in some cases. Zaragozais the 10" more congested
city in Spain maybe because it is quite easy to drive and park throughout the city. Consequently,
we believe, there is a lot of room for improvement in this city for the next future with more
restrictive policies against private cars.

Tallinn occupies 159 km? of surface with 3,000 inh./km 2. The prices to park in the streets in four
from 60/ h to
are around 110 private parkings on surface which are also commercially exploited by private

parkings. The pr

di

fferent

people and

Zones

j ust

goes

6 underground

0.6

a/ h, consi

micromobility and car sharing options are profuse in the city. Therefore, there is still some room
for improv ement limiting the number of private parkings although the weather conditions go
against micromobility. So, the improvement will be low to medium.

In the next table, we summarise all these features

Space and
other
facilities

Paris

Torino

Utrecht

Haarlem

Zaragoza

Tallin

City . City
" Population n Surface .
Aérle Units density Units Toolo Parking Prices

814 km?
132 km?
100 km?
32 km?
974 km?
159 km?

8,600

6,670

5,600

5,000

674

3,000

Inh/km?

Inh/km?

Inh/km?

Inh/km?

Inh/km?

Inh/km?

Mid /
Low

Mid

Low

Low

Mid

Low

Difficult and
expensive, 2
to 6 hours

Affordable,
no time
limits

Expensive.
There are
opportunity
parkings
outside city
40/ da
Expensive.
There are
opportunity
parkings
outside city
40/ da
Cheap, 2
zones blue 2
hours and
orange 1
hour

4 zones.
Different
prices. 15
min free.
Medium

Undergroun .
2.50

4 0/ h Around 120,

center underground dciwn t50v5n, :

outside parkings other

ZTL 2,5 p

ord 1.5 42 day 20
Reduc 1,30 underground 9
z : monthly
ua/ h, Sm parkings

al h payments
City center, 3
Zones,

4 654/ h Around 40 from 3.50
expensive undeground a/ h to
Some free parking a/ h

zones
3 areas,

maximum 5.20 Around 18
a/ h, 3. private Around 2.5

and 1. 2 underground a/ h
Some free parkings

zones

Bl ue 0.

Orange 1.15 Arour]d 2
- parkings From 1.75
a/ h EV . p

not pay. Also \_Nlth8new u/ h to
f ) in process
ree areas.

6 garages Open private

Z1, 6 U butthereare from O
4.8 0/ t also private to 4 (

1.50a/ h parkings underground

0.6 4/ (110)inthe from 21

streets 4.4 QO

Tablel9. Summary of parking availability in the use case cities

Any easiness to circulate and park inside the city with cheap tariffs goes in favour of private car
sales. The trend to limit pollutants, noise and
governments to apply higher tariffs, reduce underground and su rface parkings and introduce zero
or low emissions zones. Some administrations have started yet to introduce these measures, where
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the more polluted and congested cities are taking the leadership (as Paris or New York are doing).
Some others are starting to implement some of these ideas although they are in most cases
unpopular, especially if an alternative solution (mobility option) is not available. In our opinion,
setting up these types of barriers for private cars inside the cities, are one of the most  affecting
factors (major weight in the decision -making process) to reduce the number of new cars
registrations, but of course, as said, unpopular.

Our estimation for this driver is as follows,

PROJECTION QIA The parking policy, both in surface and
Parking availability 2030 underground, is one of the strongest tools in
Paris 03 05 0.7 the hands of administrations, to regulate
Torino 01 02 03 the circulation of vehicles inside a city and
Utrecht, Haarlem B e B consequently, a drive that can affect a lot
the number of yearly new registrations .

Saragossa -0.3 -0.7 -15

Tallin -0.3 -0.5 -0.7

Table20.L YLI OG 2F GLI NJAy3I | @LAfloAtAGEE AYy (GKS ySg OF ND:
registrations

Mobility restrictions inside the cities by law are also included in  our analysis as they affect in some

way to the decision -making process when acquiring a new car. It is also in the hands of the local
administrations as the parking policy, and it is probably the strongest tool to reduce private cars

from streets. In this case, they must be aligned with the mandatory EU environmental standards

which are becoming stricter from time to time %2 with some cities receiving penalties by the breach

of the air quality . All cities over 50,000 inhabitants must include a low or zero emissions area.

Our approach in this section is related to link restricted traffic areas or difficulties to enter inside

the cities with the decision to not purchasing a

Of course, these restrictions will also induce the substitution of the old cars by new ones but only
for those with the economic capacity to do. So, restrictions will suppose less cars in the streets in
the poor countries (with new citizens forced to use public transportation or micromobility) and
more substitutions by newest electric o hybrid versions in the richest environments.

According to Urban Access Regulation in Europé* web page, the following measures have been
applied in the use case territories.

22 https://ec.europa.eu/commission/presscorner/detail/en/ip_22 6278

23 https://lwww.reuters.com/business/en  vironment/top -eu-court-rules-against-spain-air-pollution -
madrid-barcelona-2022-12-22/

24 https://lurbanaccessregulations.eu/countries -mainmenu-147/netherlands -mainmenu-88/utrecht -zero-
emission-zone-logistics
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Several measures implemented:

1
1

=

T

Access regulated. In certain times vehicles over 7.5 tons are not allowed

Paris has aLow Emission Zone which is progressive beingmore restrictive over time. Nowadays
till 1 June 2023, heavy duty vehicles and diesel with sticker over Euro 3 petrol or gas vehicle
and motorbikes over Euro 2. In mid -2023, heavy trucks diesel over Euro 6, petrol or gas over
Euro 5, diesel cars over Euro 5, petrol or gas cars over Euro 4, motorcycles over Euro 3 will be
also included. From 1 January 2024 onward it will be even more restricted. Penalties for cars
and vans reach 680 and HGV and buses 1350.
There is also an emergency scheme during times of high pollution.

Grand Paris has also a Low Emission Zone

And both Paris and Grand Paris will reach supposedly Zero Emissions Zones (no diesel or petrol
cars) in 2030 onward.

Paris has about 100 pedestrianized streets. Motorized vehicles are either prohibited
permanently or at the weekend in these areas.

Finally, Paris will implement a limited traffic zone (LTZ) in 2024.

Paris is still the second European more congested city and for sure more strict rules will be applied
in the future with room for improvement.

The following measures implemented so far,

1

Low Emissions zone Permanente of cars and vans. Petrol and diesel minimum Euro 3, LPG and
methane minimum Euro 2. In winter mopeds and motorcycles minimum Euro 2, cars and vans
Euro 5. First Sunday per month, no cars and vans are permitted. In winter in special emergency
schemes, diesel LDV only allowed over Euro 6.

There are also Limited Traffic Zones. Not allowed to enter in certain areas and times for any
car or van.

There is also a more restrictive emergency scheme applicable in hi gh pollution events in the
city.

Torino will not see a big evolution of its current policy although there is still to measures to take.

Utrecht has a low emission zone in place that affects diesel cars, delivery van s, lorries, and buses.

From 1 January 2022, the minimum standard allowed is: Diesel lorries, public transport buses and
coaches over Euro 6, Diesel vans and cars over Euro 4, Campervans over 3.5t have to be built after
1 January 2001

* ¥k
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Penaltiesare 0 9 Bpadsengercarsandvans Tr uc ks and b uGoatol bpcameral
No Zero area regulation for Haarlem

As in the other chapters, the Netherlands Is leading the measures to limit traffic inside the cities
so, we will not see a great evolution from the current situation in the future.

Zaragozais not included in the official list of cities with Low Emissions Zone included inthe  Urban
Access Regulation in Europe web pagethat only apply to the largest cities. However, the  Zaragoza
City Council has begun to set up a low emission zone from 2023 onward. The final details are still
not public, but it will likely be applied to the old city area.

Zaragozais not crowded, and therefore there is not a strong pressure to modify the current traffic
situation, but as written, they will fo  llow the trend with some additional restrictions in the future.

Tallinn is not included as well in the official list for Low Emission Zones (only applicable to the
most polluted and large cities) but as indicated by the city council, a  clean air zone will be created
in Tallinn's Keslinn district (City Center) in the future to help the capital city reach its greenhouse
gas emissions reduction targets. 20 years old cars will be forbidden.

The situation in Tallin is similar than in  Zaragozawith the drawback of the bad weather conditions,
so we will see likely less restrictions than the other cities as the alternatives are complex to
implement.

Our estimation for this driver is as follows,

PROJECTION QIA Restricted areas derived from the

2025 2030 2035 mandatory environmental regulation for the

Paris -0.7 -1.3 -15 air pollution in cities will highly impact in

Torino 01 02 03 the new <cards regi st

[ —— 01 02 03 those cc_)untrles with good weather and good
alternatives.

Saragossa -0.2 -04 -0.7

Tallin -0.1 -0.2 -0.3

236.

Table2l. L YLI OG 2F aNBAGNAOGA2Y FINBFaé¢ Ay (GKS ySg Ol NRa

registrations
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We would I|Iike to mention here that the concept
meanings; car rental or leasing, car subscription and car sharing, automatically reinforces a
second-hand market for those vehicles that have consumed their contract life. For instance, all

leased vehicles with 3, 4 or 5 years of life and 10,000 to 15,000 km per year are e asily to be sold

in the second-hand market, especially because they have passed all the mandatory maintenance
milestones and they are sold with some years of guaranty by the rental brands.

In addition, the second -hand market has boomed because of the semiconductor chip shortage
that's been hammering the motor industry since Covid -19 lockdowns. The short supply of chips has
bottlenecked car production, with outputs slumping by more than a third as manufacturers
struggle to get their hands on the much -needed components.

The information on used cars sales is complex to be found as no large industries are behind the
niche, however some consultancies have released forecast reports that provides a big boom in
this market in the next future, like Data bridge mark et analysis study 2021? that expect USD 1.7
trillion by 2030 from the current USD 0.36 trillion, with a homogeneous market around 1/5 each
for North America, Europe, Asia Pacific, South America and Middle East and Africa.

We have gathered the informatio n of second-hand transferences in the five use case countries,
from different sources 26,%7,28 29 30 31 32 33 Be|ow, those data depicted in a chart.

25 https://www.databridgemarketresearch.com/reports/global -used-car-market

26 https://anfac.com/wp -content/uploads/2020/07/ANFAC_INFORME_ANUAL_2019 VC.pdf

27 https://cincodias.elpais.com/cincodias/2022/04/22/companias/1650655326_718404.html

28 https://www.fleetmagazine.com/mercato  -usato-2021/

29 https://www.indicata.com/download/INDICATA_Market_Watch_18 EN.pdf

30 https://lwww.largus.fr/pros/actualite =~ -automobile/voitures -doccasion-le-marche-grimpe-de-82-en-
2021-et-bat-un-record-10817402.html

31 http s://www.flotauto.com/vehicules -occasion-bilan-2019
20200504.html#:~:text=Jamais%20il%20ne%20s'%C3%A9tait,4%20%25%20par%20rapport%20%C3%A0%202018.

32 https://www.focus2move.com/estonian  -cars-market/
33https://autovista24.autovistagrup.com/news/analysis  -europe-used-car-market -exceed-pre-pandemic-
levels/
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Comparison New Registered with second hand
Use case countries

7,000,000
6,000,000
5,000,000

4,000,000

3,000,000

2,000,000

ool AR|| RETRRI | RITRE |
O . 1 i (M B B

2019 NEW 2019 S-HAND 2020 NEW 20205-HAND 2021 NEW 2021 S-HAND

Units of vehicles registerd or tranferred

Year

HSPAIN mITALY NETHERLANDS FRANCE = ESTONIA

Figure25. New cars registered and secdrahd transferred in the use case

We can see also the same information for the whole Europe.

EU14+UK+EFTA TRENDS 2019/20 [ 2020/21 | 2019/21
NEW CARS -23.57%  0.01% -23.56%
40,000,000 37,054,013 37,506,430

SECOND HAND  -7.17%  9.03%  1.22%
34,398,929
35,000,000

30,000,000 Table22. Trends in both markets

25,000,000

During Covid crisis, new cars

20,000,000 17,995,076

Units registerd or transferred

o000 B — 15,756,298 registration slumped by 23,57%
. whilst second hand just a
o 7.17%. Then in the recovery,
5,000,000 .
new vehicles only growth by a
° 2019 NEW 20195-HAND 2020 NEW 20205-HAND 2021 NEW 20215-HAND 001% WhIISt Second hand a 9 %’
Year so we are still in a 23.56% of

new registrations from 2019.
Figure26. Secondhand and new cars in the whole Europe

This big contraction in 2021 is more substantial than many players had anticipated at the beginning
of the year. We do believe that this trend will continue for long, with the second  -hand keeping
stable or even going also strongly down as explained below.

However, with surging inflation, used -car prices have risen so much that elasticity of demand is
kicking in. People are thinking hard about whether they can afford to buy a used vehicle at this
price point. The alternative is to hold on to an existing used car for lo nger. No way to buy a new
car.

Changing monetary policy from central banks aimed at combating inflation, bears a tangible risk
of negative consequences on economies and job markets. This is another crucial factor that delays
purchase decisions.

The Russian aggression in Ukraine adds another layer of uncertainty to the equation, not only
linked to rising costs for energy. Consumer confidence is at an all -time low.
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The continued lack of new -car supply also reduces the number of available used cars. For examp le,
models registered in 2018/ 2019 which are now up for leasing renewal are facing longer holding
periods as replacements are not coming in & reducing the number of used cars created.
Furthermore, three years of lower -than-normal short-cycle registrations lower the number of
(young) used cars in the market. In addition, the strong restrictions for old used cars circulation
inside cities bigger than 50,000 inhabitants are the icing on the cake.

To support this argument, the magazine Autovista® reported t hat used-car sales had gone down

in the first half of 2022 acr oss -dgitdedimpean@Germady g Fi v
(-14.6% yearon-year), and France (-12.4%), and with considerable rollbacks in the UK (-8.3%),

Italy (-7.1%) and Spain {4.5%). The unfolding cost of living crisis and the changes in consumer

behaviour (hybrid offices or working at home) are moving European consumers increasinglyto be

reluctant even to buy used cars.

Thus, we do believe that the second -hand market will not g row too much in the next 15 years in
opposition to other authors due to all these barriers in cities that have started to be applied
seriously from 2023 onward. Only recent cars with Zero, Eco or maybe B label will be suitable for
transference, but all the se cars have already increased substantially their prices due to the lack
of offer and will continue to do so, making many people to be obliged to jump to public
transportation and micromobility or car as a service, as the solely options.

In the next futu re, only those with the best economic situation will own an electric or hybrid car.

The rest will move to Ocar as a serviceoO or publ i
second-hand car will still be cheaper than an electric one. Those countries  with less dense traffic,

less average size of cities, larger countries with the less purchase power, will likely choose a

second-hand vehicle instead of a new one. Perfect candidates are Spain, Estonia and in a minor

extent, France, or Italy. As a ban was definitively approved for the ICE cars sales in 2035, the
second-hand market will start notice the effects from 2030 onward, with a reduction in the number

of transferences. It is possible that people will mobilize against this situation that will greatl vy
complicate their lives . Anyway, each second-hand car will eliminate a new one (electric or not).

Now the second-hand market is 2.7 times the size of the new one (37 million/17.7 million).

Our estimation of the impact is the following,

PROJECTION QIA
The second-hand market will impact and

Pari :
ars reduce the number of new registered cars

Torino -0.1 -0.2 -0.2 . - .
in those countries with less purchase power,
Utrecht, Haarlem 0.0 -0.1 -0.1 . . A
smaller cities in large areas (Spain and
Seiagosse 0 e 2 Estonia) and less traffic densit
Tallin -0.1 -0.6 -0.4 y

Table23. L YLJ OG 2nBRRa ¥ S QR $RE A
registrations

34 https://lwww.fleeteurope.com/en/remarketing/europe/features/used -car-sales-down-across-europe-
prices-still -go?a=FJA05&t%5B0%5D=Autovista&curl=1
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The final driver that we wanted to include is related to the national and local reaction to
pandemic. Although governments can change and also policies, the reaction against the pandemic

can be repeated in the future if a similar situation comes back agai

countries by:

1
1 High.
1
1 Low.

Strong reaction to pandemic and lockdown orders

Medium. Medium reaction to pandemic

Reduced impact of lockdowns in t he health policy

n. We have classified the

Very high reaction. Top reactions in Europe in terms of lockdown or equivalent measures

The Oxford Covid-19 Government Response Tracke?® was an initiative led by the Oxford University
to collect systematic information on policy measures to tackle COVID -19.

The results can be seen depicted in the following chart.

European countries in lockdown
Dates and severity of restricted internal movement by country

Localised recommendations B Localised lockdown
National recommendations [ National lockdown

M First case

15 Jan 1 Feb 15 Feb

1 Mar

15 Mar 1 Apr

France
Germany
Finland
UK
Sweden
Russia
Italy
Spain
Belgium
Switzerland
Croatia
Austria
Romania
Norway
North Macedonia
Greece
Netherlands *
Estonia *
Denmark
Lithuania
Iceland
Belarus

* %t

Figure27. European countries in lockdown.

35 https://lwww.bsg.ox.ac.uk/research/covid
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-19-government-response-tracker
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Of course, all countries have learnt from the previous experience on how to tackle with the future

pandemics and also population is more protected than in 2020 by the vaccines or the natural

i mmunol ogy. A gl obal pandemi c iregigte@tonsaswebavdseems | y o
in figure 26 with a pronounced drop of 23%. We cannot see the future, but we can estimate some

figures for the different countries. We consider a new pandemic in the course of the next 13

years. Attending to this COVID reaction, we can classify the countries as follows,

LOCKDOWN INTENSITY

High Very high Medium High Low

Table24. Lockdown intensity of countries in the 2020 pandemic

PROJECTION QIA

Anew serious pandemic n the next 13 years

Paris will likely rase Europe. We can consider that
Torino 02 04 0.6 the EU car markets will be affected in a
Utrecht, Haarlem 0.0 01 01 different way, depending on the previous
Saragossa 01 03 05 reactions of the administrations.

Tallin 0.0 -0.1 -0.1

Table25.L YLI OG0 2F aaSNR2dza f 2C
OF NR& NBIAAGNI GAcz

In the previousc hapt er, we have seen all the drivers that
registrations (all types). The decision -making process is summarised in the next diagram.
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LEGEND

. Personal questions
Is the population oftte ; 3 Do you daemote working National situation
country growing® ERIECUGI N or hybrid? Doyou need to .

use the car didy

Population

YESpartial NO

Is thecountry GDP Ismy country strict in the
growing? lockdowns in pandemic
Canl afford the

upfront and OFEX 10. lockdown in
cods of a new ca? pandemic

2.GDPPurchase
Power

| YESclearly || YES, withlifficulties | NO

; S Do | congder a
i 9.Seconehandvehicle | RSNG|

vehicle?

Isthere acomfortable ; |
fast and deap public i 5.PublicTransportation
transportatiorf? :

; : have a private Are there optiondor car
i 7. Parkirg availability Hll parking at the office i

H H : ; i 4. Car as a Service
Low densit@ Can | park POBIIG) GEY? SEWIG @ :

ing?
cheap in the streets? s gl

6. Micromobility

Arethere mobility Do | have micromobility

8. Area restrictions in mydue to options for the last mile?
restrictions environmental laws

Fgure28. Decisiormaking process when acquiring a nehicle.

The next step is completing table 1 below, where all the drivers are included for each city. The
drivers have a different weight. This weight was set by consensus of the T9.1 working group
considering also the surveys implemented at T2.3. The weight repres ents how important that
driver is in percentage over 100% in the decision -making process. By consensus, the weight of the
affecting factors when deciding to acquire a new vehicle are the  following.
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A ORS A AR R RATIO A P O WEIGHT /100%
S | 1 |Percentage of Population Growth (+) 16.0%
E | 2 [Percentage of GDP growth, PPP (+) 20.0%
S | 3 |Degree of telepresence (hybrid offices) (-) 18.0%
T | 6 [Intermodal Public transport to the city center ( bus train, tramp...) (-) 12.0%
T | 4 |Penetration of ride share options (car as a service) (-) 6.0%
T | 5 [Micromobility (share bike, e-bike, e-scooter, e-moped)(-) 5.0%
T | 7 [Parking availability (city density) (-) 8.0%
S | 8 |Restriction of movement inside cities (pedestrian areas, green areas)(-) 8.0%
T | 9 |Penetration of the second hand market (-) 4.0%
S [10]|Country policy in relation to health crisis (degree of lockdown policy) (-) 3.0%

Table26. Weight of differenaffecting factors in the purchase decision process

Every factor is multiplied by the weight and then, the sumproduct of all factors by their weights

is done for years 2025, 2030 and 2035 according to the previous evaluation of those factors.
Remember that +/ -2.5 points represent a 25% increase or decrease over the registrations in 2021
of each specific city.

Thus, we will estimate the number of total new registrations in 2025, 2030 and 2035 and then a
regression curve will be adjusted, and the curve g enerated. This curve represents the limit of
registrations that will be used within table 2, where the penetration of electric vehicles over the

rest will be forecasted and adjusted to that dropping curve.

TABLE 1 REFERENCE [ 2022 | 250 | oy
PROCEDURE TO CALCULTATE TRENDS IN NEW REGISTRATIONS OF CARY 2025 2030 2035
COUNTRY| WEIGHT [SUMAPHCOUNTR| WEIGHT SUMAPHCOUNTR| WEIGHT| SUMAPH

e e N SCORE /5| /100% | ODUCT|SCORE /| /100% | ODUCT|SCORE /| /100% | ODUCT
s | 1 |Percentage of Population Growth) (+)
E | 2 |Percentage of GDP growth, PPP (+)
s | 3 |Degree of telepresence (hybrid offices) (-)
T | 4 |Penetration of ride share options (ride-hailing by apps)(-)
T | 5 [Micromobility (share bike, e-bike, e-scooter, e-moped)(-)

0.00 0.00 0.00
T | 6 |Intermodal Public transport to the city center ( bus train, tramp...) |(-)
T | 7 |Parking availability (city density) (-)
s | 8 |Restriction of movement inside cities (pedestrian areas, green areas) (-)
T | 9 |Penetration of the second hand market (-)
S [10|Country policy in relation to health crisis (degree of lockdown policy) (-)
0.0% 0.0% 0.0%
Table27. Model of talte 1 for the insertion of data.
In the next tables, we add the calculated figures for each use case city.
** % ¢KAa LINR2SOG KFra NBOSAGSR FdzyRAy3I FNRY GKS 9dzNR LY
t under grant agreement No 87568Bisclaimer:The sole responsibility for any error or omissions lies with the edito
0 The content does nohecessarily reflect the opinion of the European Commission. The European Commission is I N c IT_
* ok not responsible for any use that may be made of the information contained herein
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TABLE 1 INDEX 2021 PARIS
PROCEDURE TO CALCULTATE TRENDS IN NEW REGISTRATIONS OF CAR! 2025 2030 2035
COUNTRY COUNTRY COUNTRY
\ 9 9 9
FACTORS AFFECTING YEARTLY REGISTRATIONS ALL TYPES OF SCORE /5 WEIGHT /100% | SUMAPRODUQT SCORE /5 WEIGHT /100%| SUMAPRODUQT SCORE /5 WEIGHT /100%| SUMAPRODU(Q
S | 1 |Percentage of Population Growth (+) 0.00 16.0% -0.10 16.0% -0.20 16.0%
E | 2 |Percentage of GDP growth, PPP (+) -1.00 20.0% -1.70 20.0% -1.90 20.0%
S | 3 |Degree of telepresence (hybrid offices) (-) -1.50 18.0% -1.70 18.0% -1.90 18.0%
T | 6 [Intermodal Public transport to the city center ( bus train, tramp...) (-) -0.20 12.0% -0.30 12.0% -0.40 12.0%
T | 4 |Penetration of ride share options (car as a service) (-) -1.00 6.0% -1.60 6.0% -2.10 6.0%
X A X - -0.65 -0.97 -1.15
T | 5 [Micromobility (share bike, e-bike, e-scooter, e-moped)(-) -0.20 5.0% -0.40 5.0% -0.60 5.0%
T | 7 [Parking availability (city density) (-) -0.30 8.0% -0.50 8.0% -0.70 8.0%
S | 8 |Restriction of movement inside cities (pedestrian areas, green areas)(-) -0.70 8.0% -1.30 8.0% -1.50 8.0%
T | 9 |Penetration of the second hand market (-) 0.00 4.0% -0.10 4.0% -0.10 4.0%
S [10|Country policy in relation to health crisis (degree of lockdown policy) (-) -0.10 3.0% -0.30 3.0% -0.50 3.0%
100.0% 100.0% 100.0%
Table28. Estimation new registration of vehicles in Paris in years 2025, 2030 and 2035
Trend New Registration Cars and Vans according to
table 1 (Paris cit
2021 31,446 ( V)
. . 32,000
SUMARY|Registrations all cars o100
. a.
2021 0.00 31,446 0% 31000 y =-1.7817x3 + 62.382x2- 827.7x + 32213
2025 -0.65 29,412 -6% 30,500
2030 -0.97 28,393 -10% 30,000
29,500 9.
2035 -1.15 27,820 -12% ®-..
29,000
. . 28,500 -,
Table29. Forecast Registrations car and vans 52 000 ?-- )
. s e
Paris 27,500
0 2 4 6 8 10 12 14 16
Figure29 Regression cunkariscity for the next 15 years
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TABLE1 INDEX 2021 TORINO
PROCEDURE TO CALCULTATE TREND IN NEW REGISTRATIONS OF CARS AND VA 2025 2030 2035
FACTORS AFFECTING YEARTLY REGISTRATIONS ALL TYPES OF VEHICLE COUNTRY WEIGHT /100% | SUMAPRODUQGT COUNTRY WEIGHT /100% [ SUMAPRODU(QT COUNTRY WEIGHT /100%| SUMAPRODU(
SCORE /5 ° SCORE /5 ° SCORE /5 ’
S | 1 |Percentage of Population Growth (+) -0.10 16.0% -0.20 16.0% -0.30 16.0%
E | 2 |Percentage of GDP growth, PPP (+) -1.50 20.0% -1.70 20.0% -1.90 20.0%
S | 3 |Degree of telepresence (hybrid offices) (-) -1.00 18.0% -1.20 18.0% -1.40 18.0%
T | 6 [Intermodal Public transport to the city center ( bus train, tramp...) (-) -0.10 12.0% -0.10 12.0% -0.20 12.0%
T | 4 |Penetration of ride share options (car as a service) (-) -1.00 6.0% -1.60 6.0% -2.10 6.0%
X " - X -0.60 -0.76 -0.92
T | 5 |Micromobility (share bike, e-bike, e-scooter, e-moped)(-) -0.20 5.0% -0.40 5.0% -0.60 5.0%
T | 7 [Parking availability (city density) (-) -0.10 8.0% -0.20 8.0% -0.30 8.0%
S | 8 |Restriction of movement inside cities (pedestrian areas, green areas)(-) -0.10 8.0% -0.20 8.0% -0.30 8.0%
T | 9 |Penetration of the second hand market (-) -0.10 4.0% -0.20 4.0% -0.20 4.0%
S |10]|Country policy in relation to health crisis (degree of lockdown policy) (-) -0.20 3.0% -0.20 3.0% -0.20 3.0%
100.0% 100.0% 100.0%
Table30. Estimation new registration of vehicle§ orinoin years 2025, 2030 and 2035
Trend New Registration cars and vans according to
table 1 (Torino city)
74,000
2021 72,756
. _ 73,000 -
SUMARY|Registrations all cars 72,000
y =-6.92x%+207.17x%-2,127.23x+ 74,682.49
2021 0.00 72,756 0% 71,000
70,000
2025 -0.60 68,361 -6%
69,000
2030 -0.76 67212 | -8% i ..
2035 -0.92 66,047 -9% 67,000 | sz
66,000 e
Table31. Forecast Registrations car and vans 65,000
. 0 2 4 6 8 10 12 14 16
Torino
Figure30. Regression curvieorinocity for the next 15 years
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TABLE 1 | e | 202 UTRECHT
PROCEDURE TO CALCULTATE TREND IN NEW REGISTRATIONS OF CARS AND V/# 2025 2030 2035
FACTORS AFFECTING YEARTLY REGISTRATIONS ALL TYPES OF VEHICLE COUNTRY WEIGHT /100% | SUMAPRODUQT COUNTRY WEIGHT /100% [ SUMAPRODUQT COUNTRY WEIGHT /100%| SUMAPRODU(
SCORE /5 i SCORE /5 i SCORE /5 i
S | 1 |Percentage of Population Growth (+) 0.10 16.0% 0.10 16.0% 0.10 16.0%
E | 2 |Percentage of GDP growth, PPP (+) -0.10 20.0% 0.30 20.0% 0.50 20.0%
S | 3 |Degree of telepresence (hybrid offices) (-) -1.20 18.0% -1.40 18.0% -1.60 18.0%
T | 6 |Intermodal Public transport to the city center ( bus train, tramp...) (-) -0.10 12.0% -0.10 12.0% -0.20 12.0%
T | 4 |Penetration of ride share options (car as a service) (-) -1.50 6.0% -2.00 6.0% -2.30 6.0%
T | 5 |Micromobility (share bike, e-bike, e-scooter, e-moped)(-) -0.30 5.0% 035 -0.50 5.0% 037 -0.80 5.0% 043
T | 7 |Parking availability (city density) (-) -0.10 8.0% -0.20 8.0% -0.30 8.0%
S | 8 |Restriction of movement inside cities (pedestrian areas, green areas)(-) -0.10 8.0% -0.20 8.0% -0.30 8.0%
T | 9 |Penetration of the second hand market (-) 0.00 4.0% -0.10 4.0% -0.10 4.0%
S | 10|Country policy in relation to health crisis (degree of lockdown policy) (-) 0.00 3.0% -0.10 3.0% -0.10 3.0%
100.0% 100.0% 100.0%
Table32. Estimation new registration of vehicledJiimechtin years 2025, 2030 and 2035
Trend New Registration Cars and Vans according to table 1
(Utrecht)
2021 22,106 12200
SUMARY|Registrations all cars 22000 |
2021 000 22106 | 0% o |
7 -2, 3467, 2_ . +
2025 _035 21,326 _4% . Y 2.5496x%+67.158x?- 542.36x+ 22584
2030 -0.37 21,284 -4% "
21,400 e ool
2035  -043 21,158 | -4% - o —
21,200 | e
L ]
Table33. Forecast Registrations car and vans 21,000
0 2 4 6 8 10 12 14 16
Utrecht
Figure31. Regression curdtrechtcity for the next 15 years
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REFERENCE

TABLE 1 INDEX 2021 SARAGOSSA
PROCEDURE TO CALCULTATE TRENDS IN NEW REGISTRATIONS OF CAR 2025 2030 2035
COUNTRY COUNTRY COUNTRY
FACTORS AFFECTING YEARTLY REGISTRATIONS ALL TYPES OF SCORE /5 WEIGHT /100% | SUMAPRODUGT SCORE /5 WEIGHT /100% [ SUMAPRODU(T SCORE /5 WEIGHT /100%)| SUMAPRODUQ
S | 1 |Percentage of Population Growth (+) 0.00 16.0% -0.10 16.0% -0.20 16.0%
E | 2 |Percentage of GDP growth, PPP (+) -0.80 20.0% -1.50 20.0% -2.00 20.0%
S | 3 |Degree of telepresence (hybrid offices) (-) -0.50 18.0% -0.70 18.0% -1.00 18.0%
T | 6 |Intermodal Public transport to the city center ( bus train, tramp...) (-) 0.00 12.0% 0.00 12.0% -0.10 12.0%
T | 4 |Penetration of ride share options (car as a service) (-) -0.10 6.0% -0.30 6.0% -0.70 6.0%
T | 5 [Micromobility (share bike, e-bike, e-scooter, e-moped)(-) -0.20 5.0% -0.33 -0.50 5.0% -0.66 -0.80 5.0% -0.95
T | 7 [Parking availability (city density) (-) -0.30 8.0% -0.70 8.0% -1.50 8.0%
S | 8 |Restriction of movement inside cities (pedestrian areas, green areas)(-) -0.20 8.0% -0.40 8.0% -0.70 8.0%
T | 9 |Penetration of the second hand market (-) -0.50 4.0% -1.80 4.0% -1.20 4.0%
S |10|Country policy in relation to health crisis (degree of lockdown policy) (-) -0.10 3.0% -0.40 3.0% -0.60 3.0%
TOTAL 100.0% 100.0% 100.0%
Table34. Estimation new registration of vekilin Saragossa in years 2025, 2030 and 2035
Trend New Registration Cars and Vans according to
table 1 (Saragossa City)
2021 15,554 15,800
: : 15,600
SUMAR Reglstratlons all cars 15’400 ‘ y =-0.1233x*+ 4.8507x?- 153.22x+ 15703
2021  0.00 15,554 0% 15 200
2025 -0.33 15,043 -3% 15,000 R
14,800
2030 -0.66 14,532 -7%
14,600 e
2035 -0.95 14,080 -9% 14,400 '
14,200
; ; 14,000 e
Table35. Forecast Registrations car and vans g
0 2 4 6 8 10 12 14 16
Saragossa.
Figure32. Regression curve Saragossa city for the next 15 year
** % ¢KAa LINB2SOU KFa NBOSAOGSR TFdzyRAy3a FNBY GKS 9dzNEBLY
* t under grant agreement No 87568Bisclaimer:The sole responsibility for any error or omissions lies with the edito
'; - The content does nohecessarily reflect the opinion of the European Commission. The European Commission is I N c IT_

* gk not responsible for any use that may be made of the information contained herein



TABLE 1 | Dol | 2021 TALLINN
PROCEDURE TO CALCULTATE TREND IN NEW REGISTRATIONS OF CARS AND V/ 2025 2030 2035
FACTORS AFFECTING YEARTLY REGISTRATIONS ALL TYPES OF VEHICLE COUNTRY WEIGHT /100% | SUMAPRODUQT COUNTRY WEIGHT /100%| SUMAPRODUQT COUNTRY WEIGHT /100%| SUMAPRODU(Q
SCORE /5 SCORE /5 SCORE /5

S | 1 |Percentage of Population Growth (+) 0.10 16.0% 0.00 16.0% -0.10 16.0%
E | 2 |Percentage of GDP growth, PPP (+) -0.70 20.0% -1.20 20.0% -1.50 20.0%
S | 3 |Degree of telepresence (hybrid offices) (-) -1.20 18.0% -1.40 18.0% -1.60 18.0%
T | 6 [Intermodal Public transport to the city center ( bus train, tramp...) (-) -0.10 12.0% -0.20 12.0% -0.30 12.0%
T | 4 [Penetration of ride share options (car as a service) (-) -0.30 6.0% -0.60 6.0% -0.90 6.0%
T | 5 |Micromobility (share bike, e-bike, e-scooter, e-moped)(-) -0.20 5.0% 042 -0.40 5.0% 066 -0.60 5.0% 082
T | 7 [Parking availability (city density) (-) -0.30 8.0% -0.50 8.0% -0.70 8.0%
S | 8 |Restriction of movement inside cities (pedestrian areas, green areas)(-) -0.10 8.0% -0.20 8.0% -0.30 8.0%
T | 9 [Penetration of the second hand market (-) -0.10 4.0% -0.60 4.0% -0.40 4.0%
S |10|Country policy in relation to health crisis (degree of lockdown policy) (-) 0.00 3.0% -0.10 3.0% -0.10 3.0%

TOTAL 100.0% 100.0% 100.0%

Table36. Estimation new registration of vehicle§ allinnin years 2025, 2030 and 2035

Trend New Registration Cars and vans ccording to table 1

(Tallinn)
2021 9,483 9,600
SUMARY|Registrations all cars 9,500 .
9,400 .. y=-0.3268x3+11.15x%-155.39x+9627.1
2021 0.00 9,483 0% 9,300
2025 -0.42 9,088 -4% g*igg .
2030 -0.66 8,861 -7% 9,000
8,900
2035 -0.82 8,702 -8% 2,300 b —
8700 | °
Table37. Forecast Registrations car and vans 8,600
Tallin Figure33. Regression curviallinncity for the next 15 years
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To determine the most relevant political factors for this analysis, several  EV forecast models were
revised. The most detailed description of the political factors is  provided in Fluchs®, which uses
three policy-related factors: 1) Purchase price advantage (direct incentives), 2) Tax regulation
and 3) non-financial incentives (free parking, etc.). Other articles including the ones cited in D6.2
consider "subsidies or incentives" as a relevant factor.

Politi cal factors are related not only to current policies but also to the effects of past policies. At
this regard, Higueras® includes in its model the status of "charging infrastructures" as a predictor
of EV deployment. Several studies confirm that the unava ilability of adequate charging
infrastructure is a major constraint for EV diffusion.

In addition to academic papers, the public policies and plans to incentivise different types of
mobility can be analysed looking to the spending of local and national adm inistrations. Based on
this idea, several direct cost and revenue concepts from administrations were identified and
included in the list of relevant factors.

In brief, based on the evidence found in the bibliography and cost indicators linked to the mobili  ty
policies of local and national administrations, the following political factors were selected by the
project experts:
1 Availability/Support to opportunity chargers in streets
Availability/Support to chargers in private garages at home/offices
Availabili ty/Support to ultrafast chargers in main highways
Tax reduction to EVs (purchase and charge)
Reduction of parking fees applied to EVs.
Increased taxes for ICE cars (or elimination of incentives)

=A =4 =4 -4 4

The set of economic factors was researched in academi c studies, mainly from a macro -economic
perspective.

36 Fluchs, S. (2020). The diffusion of electric mobility in the European Union and beyond. Transportation
Research Part D: Transport and Environment, 86, 102462.

37 Elena HiguerasCastillo , Alberto Guill @&, Luis-Javier Herrera & Francisco Li®bana-Cabanillas (2020):
Adoption of electric vehicles: Which factors are really important? International Journal of Sustainable
Transportation, DOI: 10.1080/15568318.2020.1818330
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The average salary in the country is a relevant socio -economic factor for the EV adoption according
to the literature review published by Kumar ¥ and a 2020 article by Mukherjee *°.

Similarly, the " consumption per capita " used in Fluchs® is an indicator of the disposable income,
which is expected to positively affect EV diffusion.

The individual incomes are also reported among the three most relevant segmentation factors in
Inct-EVdés D2. 1.

Together with the salary and available incomes, the most relevant economic factors are related
with the costs of acquisition and ownership of th e vehicle. Kumar® reported that several total
costs of ownership related assessments have been done in different countries to study its impact
on EV adoption. This factor is made up of multiple sub -factors as each country has its cost
structures, mainly due to differences in electricity/fuel prices, insurance premiums, taxes, and
subsidies leading to variations in the total cost of ownership.

Consdering the findings of the articles reviewed, the following economic factors were selected:

9 Economic incentives for the acquisition of EVs different than taxes
Upfront costs of EVs compared with average salary.

Electricity cost compared with gasoline/diese | cost.

Total Cost of Ownership (including operation and maintenance)
Trends in GDP in the country (global economic situation)

= =4 =4 =9

To find the most relevant social factors, in addition to the academic articles already mentioned,

an expert panel was arranged with Incit -EV partners Renault, E\V-Box, Qi Arrow and Atos. Based
on the data owned by EV-Box about EV penetration and usage of charging infrastructure, a
discussion was triggered about different social patterns towards EVs depending on the country and
the possible factors underneath.

The social factors that were selected among the candidates were:

Unemployment rate

User perception on quality and usability of EVs (including autonomy)
Percentage of detached houses

Percentage of ownership

= =4 =4 =9

Technology is a relevant factor in the penetration of EVs. Most of the papers revised report that
vehicle performance is relevant in the pu rchase decision making. This aggregated factor can be

38 Kumar, R. R., & Alok, K. (2020). Adoption of electric vehicle: A literature r  eview and prospects for
sustainability. Journal of Cleaner Production, 253, 119911.

39 Mukherijee, S. C., & Ryan, L. (2020). Factors influencing early battery electric vehicle adoption in
Ireland. Renewable and Sustainable Energy Reviews 118, 109504.
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split into multiple sub -factors such as driving range (battery), reliability or acceleration.
(Higueras®’, Chen, ..).

D6.2 also gathers evidence from several articles that the performance and driving experience are
relevant for the decision making.

In addition to the reported factors, it is important to note that EVs will compete with other
mobility options. The evolution low power electric vehicles, hydrogen and gas development
infrastructure will shave some of the market quote specially for some profiles . Moreover, global
bottlenecks affecting the availability of EVs could be a limiting facto  r for the massive adoption.
With these final considerations in mind, the following technology factors were selected:

1 Improvement of vehicle performance (fast charging, large autonomy)

1 Availability of a competitive and large offer of Evs

1 Penetration of hyd rogen vehicles /gas vehicles

9 Critical material supply difficulties in the country for EV/batteries

Environmental awareness is considered in bibliography a relevant factor, as well as lifestyle or
social norms, as sub-factors of the "consumer characteristics" (Higueras®). It could also be
classified as behavioural (Chen*) or psychographic (Mukherjee*®).

The following environmental subfactors were selected for the present study:
Bad air quality level in the city
High GHG level in the city (episodes of bad conditions)

High Environmental awareness of citizens
High Noise due to city topology and vehicle congestions

=A =4 =4 =9

The last category, legal, is not widely documented in bibliography but it is obvious that the legal
limitation via restrictions to circulation or total prohibition of certain types of vehicles has a very
high impact on the vehicle purchase decision.

At this regard, two factors were selected for their quantitative analysis and consideration in the
penetration curves:

9 Favourable regulation / Prohibition of ICE cars
1 Restrictive emission’'s legislation for ICE car

40 Chen C. F., de Rubens, G. Z., Noel, L., Kester, J., & Sovacool, B. K. (2020). Assessing the socio -
demographic, technical, economic and behavioral factors of Nordic electric vehicle adoption and the
influence of vehicle -to-grid preferences. Renewable and Sustdnable Energy Reviews 121, 109692.
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Once the relevant factors for the adoption of EVs were selected, the objective was to quantify
the effect of each one of them in each city subject to our analysis.

Note that ev ery factor can have a positive or negative effect on the adoption of the electric
vehicles. For this reason, a minus or plus sign is placed next to it.

For all factors affecting the penetration of electric vehicles, the quantification, or rating, system
aims to determine two different aspects: the level and the weight.

This is an indicator of the intensity that the factor takes in each country or city. E.g., the level of

the oOreduction of parking f eesd aoberappliedtohewhorr nent
city or just to a specific area. These differences in the intensity of the factor are used to rate it

in a quantitative scale ranging from 0 to 4.

This is an indicator of how much the factor affects the purch ase decision of an EV or ICE vehicle.

E.g., the oO0reduction of parking feesd can be ver.y
parking has a high relative weight on the cost of ownership of the car, or it can be of little

relevance because most citi zens own a parking slot and do not use the car in the city centre. The

relative importance of a factor for potential EV buyers determines its weight and is independent

of the level of said factor. The scale is also quantitative, ranging from 0 to 4.

The ratings can later be used in absolute terms or prorated to use percentual values.

Scale Weight
Diffusion of public charging infrastructure is irrelevant. It does not have any effecton | 0
sales.

Diffusion of public charging infrastructure is vaguely relevant. It has a very small 1

effect on sales.

Diffusion of public charging infrastructure has a moderate effect on sales. 2
Diffusion of publi ¢ charging infrastructure has a relevant effect on sales. 3
Diffusion of public charging infrastructure has a very high effect on sales. 4
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Scale

Number of BEV or PHEV for each charging point (connector) > 10

10 > Number of BEV or PHEYV for each charging point (connector) > 8
8 > Number of BEV or PHEV for each charging point (connector) > 6
6 > Number of BEV or PHEV for each charging point (connector) > 4

4 > Number of BEV or PHEYV for each charging point(connector)

Country Context Score

Spain Policy support is moderate in Spain, although low emissions | 3
zones and other mobility planning initiatives are progressing,
support to EVs specifically is not explicit. Other maobility
alternatives could receive more support.

The number of public charging stations in Spain in 2021 was
11.684, providing 30.261 charging points (connectors) for
176.962 BEV+PHEV. This means that there is one point for
each 5,85 cars.

According to th e results of the survey reported in D2.3, in
Zaragoza, the diffusion of opportunity chargers in public
spaces has a very low impact on EV adoption when compared
to other factors such as purchase price or travel range.

Italy The national policies ide ntified in Italy are partially generic 2
(referring overall improvements and indicators for the
transport sector) and partially insufficient (the National Plan
for Charging Infrastructures only covers a small percentage
of the chargers required). With these data, the policy
support could be considered low.

The number of public charging stations in Italy in 2021 was
14.143, providing 33.121 charging points (connectors) for
209.000 BEV+PHEV. This means that there is one point for
each 6,31 cars.

¢KAAa LINR2SO0 KIFa NBOSAOGSR TFTdzyRAy3a FTNRY (KS 9dzNB LY

The content does nohecessarily reflect the opinion of the European Commission. The European Commission is
not responsible for any use that may be made of the information contained herein

Score

Weight

inciT-EV



* %

* ¥k

* ok

According to th e results of the survey reported in D2.3, in
Turin, the diffusion of opportunity chargers in public spaces

has a very low impact on EV adoption when compared to
other factors such as purchase price or travel range.

France Specific funds and policies have been allocated in France for | 4
the deployment of public charging points. In addition, zero
emission zones and limitations to ICE cars are being applied.

The number of public charging stations in France in 2021 was
26.487, providing 78.064 charging points (connectors) for
286.312 BEV+PHEV. This means that there is one point for
each 3,67 cars.

Netherlands | National, regional, local and government, businesses and | 4
NGOb&6s agr e e dwideealimate agracméentim 2019.
The agreement set a targ et of 100% emission free car sales
by 2030 and contained new measures to promote
electromobility, notably: fiscal stimulation of electric
company cars up to 2024, gr e
citizens up to 2024, a National Agenda Charging
infrastruc ture (NAL). It is expected that about 30 of the
larger cities in the Netherlands will introduce ZE -zones
between 2025 and 2030.

The number of public charging stations in the Netherlands in
2021 was 81.260, providing 182.776 charging points
(connectors) for 504.913 BEV+PHEYV. This means that there
is one point for each 2,76 cars.

According to the results of the survey reported in D2.3, in
Amsterdam, the diffusion of opportunity chargers in public
spaces has a very low impact on EV adoption when compared
to other factors such as purchase price or travel range.

Estonia In 2011, Estonia started to develop an electrical charging | O
infrastructure network throughout the country after an
agreement with Mitsubishi Corporation for the sale of
emission allowances. After 2020 the development of the
charging market network is in the hands of the private
sector.

The number of public charging stations in Estonia in 2021

was 349, providing 401 charging points (connectors) for

4.209 BEV+PHEV. This means that there is one point for each
10,49 cars.
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Among all affecting factors to accelerate electromobility public

According to the results of the survey reported in D2.3, in
Zaragoza, the diffusion of opportunity chargers in public
spaces has no impact on EV adoption.

infrastructure seems not to be

very relevant compare with other factor s. Only 5% of charging events are made in public chargers.
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Scale Weight

Private chargers are little demanded by end users (<20%). Their availability/support | 0

is not a relevant factor.

Private chargers are moderately demanded by end users (20-40%) Their |1

availability/support has a small effect on sales.

Private chargers are quite demanded by end users(40-60%) Their availability/suppo rt | 2

has a moderate effect on sales.

Private chargers are highly demanded by end users (60-80%) Their |3

availability/support has a high effect on sales.

Private chargers are massively demanded by end users (80-100%) Their |4

availability/support has a very high effect on sales.

Scale Score

No public support to private chargersd |0

Non-monetary help including technical or economical advice for the installation 1

Indirect monetary incentives, including tax reduction 2

Direct monetary incentives <= 50% of the purchase and installation of chargers 3

Direct monetary incentives > 50% of the purchase and installation of chargers 4
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Country

Spain

Italy

France

Netherlands

Context

MOVES 3 plan, with 400 MO fc4

is expected to have a low to moderate success.

Residential EV charging incentives in Spain consists of a grant
for the purchase and installation of charging stations in
privately or shared used parking spaces. It can reach 70-80%
of the cost depending on the municipality *%.

Incit-EV D2.3 indicates that 80% of Spaniards charge the EV
at home. Future EV users will probably follow the same
proportion, so having domestic chargers is a factor with a
very high weight.

Italy incentivizes the acquisition of private charging stations
with direct incentives and 50% tax reduction.

Incentives in Italy consists of a refund (up t o @f.
either 50% of the total costs of purchasing and installing

electric vehicle charging stations up to 220 kW or 110% of
the total cost in case the EV charging point installation is

part of wider energy efficiency renovations increasing the

energy efficiency of the building by 2 or more classes.

Incit-EV 2.3 indicates that 74% of Italians charge the EV at
home. Future EV users will probably follow the same
proportion, so having domestic chargers is a factor with a
high weight.

For private owners, there are up to 3 schemes applicable in
France: tax reduction up to 75% (up to O 9 6té&x credit) ,
reduced VAT, and subsidies covering up to 50 % of the
purchasing and installation costs, up .160 prdvitled by
the national plan Avenir, or local plans.

Incit-EV D2.3 indicates that 78% of French people charge the
EV at home. Future EV users will probably follow the same
proportion, so having domestic chargers is a factor with a
high weight.

No incentives for individual chargers as it would be
inefficient due to the low amounts. For shared private

charging the situation is complex, and the central
gover nment has recently int

Score

4

3

41 https://blog.evbox.com/ev-charging-infrastructure-incentives-eu
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getting a specialised advise on technical, economical and
fire safety aspects of a shared system.

Incit-EV D2.3 indicates that 84% of Dutch people charge the
EV at home. Future EV users will probably follow the same
proportion, so having domestic chargers is a factor with a
very high weight.

Estonia No incentives have been reported in the analysis. From 2020 | 0 2

the development of the charging market network is in the

private sector

Incit-EV D2.3 indicates that 60% of Estonians charge the EV

at home. Future EV users will probably follow the same

proportion, so having domestic chargers is a factor with a

moderate weight.
Scale Weight
Having available ultrafast chargers with short/no waiting times is a  factor with no | 0
relevance (factor ranks 9/9).
Having available ultrafast chargers with short/no waiting times is a factor with little 1
relevance (factor ranks 7 -8/9) .
Having available ultrafast chargers with short/no waiting times is a factor with | 2
moderate relevance (factor ranks 5 -6/9) .
Having available ultrafast chargers with short/no waiting times is a factor with high | 3
relevance (factor ranks 3 -4/9) .
Having available ultrafast chargers with short/no waiting times is a factor with high | 4
relevance (factor ranks 1 -2/9) .
Scale Score
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Number of BEV or PHEV for each ultrafast charger > 800

800 > Number of BEV or PHEV for each ultrafast charger > 600
600 > Number of BEV or PHEVMor each ultrafast charger > 400
400 > Number of BEV or PHEYV for each ultrafast charger > 200

200 > Number of BEV or PHEV for each ultrafast charger

Country Context Score

Spain In Spain (2021), there are 609 ultrafast chargers (150<P<250 | 4
kW) and 372 (250 kW<P). In total, 981 chargers for 176.962
BEV+PHEV, which is one charger for each 180,4 cars.

Italy In Italy (2021), there are 461 ultrafast chargers (150<P<250 | 3
kW) and 262 (250 kW<P). In total, 723 chargers for 209.000
BEV+PHEV, which is one charger for each 289,1 cars.

France In France (2021), there are 1.142 ultrafast chargers 4
(150<P<250 kW) and 750 (250 kW<P). In total, 1892 chargers
for 286.312 BEV+PHEV, which is one charger for each 151,3
cars.

Netherlands | In the Netherlands (2021), there are 1.040 ultrafast chargers | 2
(150<P<250 kW) and87 (250 kW<P). In total, 1.127 chargers
for 504.913 BEV+PHEV, which is one charger for each 448,0
cars.

Estonia In Estonia (2021), there are 2 ultrafast chargers (150<P<250 | O

kw) and 2 (250 kW<P). In total, 4 chargers for 4.209
BEV+PHEV, which is one charger for each 1052,3 cars.

Scale

Tax reduction is very important for <10% of the potential EV buyers
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Tax reduction is very important for 10 -20% of the potential EV buyers

Tax reduction is very important for 20-30% of the potential EV buyers

Tax reduction is very important for 30-40% of the potential EV buyers

Tax reduction is very important for 40-50% of the potential EV buyers

Scale

No difference in taxes between EVs and ICE vehicles

Temporary or limited reductions of one -time taxes (e.g., vehicle registration)

Permanent reduction of one -time taxes (e.g., vehicle registration)

Temporary reduction of periodic taxes

Permanent reduction of periodic taxes

Country

Spain

Italy

Context Score

The o0Speci al tax on certain?2
calculated depending on the CO2 emissions attributed to
each automobile model. When this indicator is below 120
grams/km, the tax is exempt (0%). From 120 to 160 grams a
rate of 4.75% is applied, while from 160 to 200 a 9.75% is
charged and from 200 onwards a tax of 14.75% is set.

Hectricity prices compared to gas prices are relevant for EV

adoption. However, Spanish Government is not applying
specific incentives in this area. If the cost per km for an EV
is lower than an ICE vehicle, not having incentives is not
negative for adoption

The owners of electric and hybrid vehicles are exempted | 4
from taxes (related to the vehicles) for 5 years, and in the
following years, they can count on a reduction by 75% of the
annual vehicle-related taxes.
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No incentives have been reported in the PESTEL analysis
regarding reduction or exemption of charging taxes.

France There is no national tax reduction applied for private car 1 2
owners (other than tax reductions on charging points).
However, locally, the cost of initial vehicle registration
(delivery of o0 Carte Grised which i
sometimes be exempted or reduced for an EV.

There are no incentives at the national level for electricity
prices apart from s ome local support.

Netherlands = 2022-24: discounted rate of 16% (instead of 22%); 2025: | 3 2
discounted rate of 16% (instead of 22%); 2026 onwards: full
rate of 22% applies.

Most charging rates at public AC charging stations have been
maximised by the relevant local/regional government.
Maximum prices are usually between 0,32 and 0,38 ct/ kWh

Estonia Estonia is the only EU country without a car tax, and fuel | 0 2
consumptions tax on cars. There are more than 920 000
registered vehicles but no plans to introduce a car tax
anytime soon.

No incentives have been reported in the PESTEL analysis
regarding reduction or exemption of charging taxes.

Scale Weight

Incentives on utilization (including free parking and access to LEZ are not relevant | O
(the factor ranks 9/9).

Incentives on utilization (including free parking and access to LEZ are little relevant | 1
(the factor ranks 7 -8/9).

Incentives on utilization (including free parking and access to LEZ are moderately | 2
relevant (the factor ranks 5 -6/9).

Incentives on utilization (including free parking and accessto LEZ are quite relevant | 3
(the factor ranks 3 -4/9).
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Incentives on uti lization (including free parking and access to LEZ are very relevant | 4

(the factor ranks 1 -2/9).

Scale

No benefits for EVs to park in regulated parking areas

Temporary price reduction for EVs to park in some regulated parking areas
Permanent price reduction for EVs to park in some regulated parking areas
Permanent price reduction for EVs to park in all regulated parking areas

Permanent free parking for EVs in regulated parking areas

Country Context Score

Spain Although initially EVs had some benefits to park in normal | 1
parking areas, currently these benefits are being reduced
and are expected to disappear soon.

Italy In many lItalian cities, EVs are exempted from the parking @ 2
payments in the central zones.

o

France The larger cities progressively adopt policies to get parked
vehicles of the street. Parking fees are also the only way
public charging points can aim at profitability. Therefore,
little or no inc entives are applied.

Netherlands | Parking fee specific stimulation has been stopped as more | 0
effective instruments, with less downsides were found.

Estonia EVs have free parking and they can drive at the bus lanes 4
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Scale Weight
Tax increase is very important for <10% of the potential ICE buyers 0
Tax increase is very important for 10 -20% of the potential ICE buyers 1
Tax increase is very important for 20-30% of the potential ICEbuyers 2
Tax increase is very important for 30-40% of the potential ICEbuyers 3
Tax increase is very important for 40-50% of the potential ICEbuyers 4
Scale Score
No tax specific to ICE cars 0
Elimination of tax incentives specific to ICE cars 1
Increase of one-time taxes affecting ICE cars exclusively 2
Il ncrease of periodic taxes affecting |1 C3
Multiple increases of taxes affecting ICE cars and fuels exclusively 4
Country Context Score Weight
Spain No tax increases are reported in the PESTEL analysis. The| 0 2
policies currently in place are oriented to the tax reduction
to those vehicles with lower CO2 emissions.
Italy No tax increases are reported in the PESTEL analysis. The| 0 2
policies currently in place are oriented to the tax reduction
to those vehicles with lower CO2 emissions.
France High-emitting CO2 vehicles (above 128 g CO2/km) must pay | 3 2
a tax (ecological malus) that increases with the emission
l evel, up to 040,000 for wve
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Taxes for diesel was meant to be slowly increased to match
gasoline tax, but no further (as this is socially not acceptable
andledtothe oOoyevddsotwd crisis. Howe
temporarily reversed due to the increase of oil prices and its
impact especially on diesel.

Netherlands = High-emitting CO2 vehicles that are more than 12 years old | 4 2
have to pay another 15% on top of existing ownership tax as
of 2019.
Taxes for gasoline and diesel will be increased by one cent
per litre this year and will see another one -cent increase in
2023
Estonia Estonia is the only EU country without a car tax, and fuel | 0 2
consumptions tax on cars. There are more than 920 000
registered vehicles but no plans to introduce a car tax
anytime soon.
Score in base case Spain Italy France Netherlands Estonia
Zaragoza Turin Paris Amsterdam Tallinn
Score / Weight Score| Weight | Score Weight Score Weight Score Weight Score | Weight
Availability/Support to 3 1 2 1 4 1 4 1 0 0
opportunity chargers in streets
(+)
Availability/Support to chargers 4 4 4 3 3 3 0 4 0 2
in private garages at
home/offices (+)
Availability/Support to ultrafast 4 2 3 2 4 2 2 2 0 1
chargers in main highways (+)
Tax reduction to EVs (purchase 2 2 4 2 1 2 3 2 0 2
and charge) (+)
Reduction of parking fees applied 1 2 2 0 0 2 0 1 4 3
to Evs (+)
Increased taxes for ICE cars (or 0 2 0 2 3 2 4 2 0 2

elimination of incentives) (+)

* ok

Table38. Summary of political weight and scores by city
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Scale Weight

Economic incentives for the acquisition of an EV are irrelevant. They do not have any | 0
effect on sales.

Economic incentives for the acquisition of an EV are vaguely relevant. They have a | 1
very small effect on sales.

Economic incentives for the acquisition of an EV have a moderate effect on sales. 2
Economic incentives for the acquisition of an EV have a relevant effect on sales. 3
Economic incentives for the acquisition of an EV have a very high effect on sales. 4
Scale Score
No direct incentive for the purchase of a new EV 0
Direct incentive up to 2.500 @G for the |1
Direct incentive between 2.500 and 5.002
Direct incentive between 5.000 and 10.03
Direct incenti ve foithepwchasaohaanew ENVO. 000 @ 4
Country Context Score Weight
Spain MOVES 3 plan direct incentiv3 0

to the acquisition of hybrid and full electric BES. These
could be relevant for users to adopt electric  mobility
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Italy

France

Netherlands

Estonia
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instead of conventional ICE cars. However, so far, the
effect of the incentives has been statistically irrelevant
according to the Bank of Spain.

Incit-EV surveys reported in D2.3 confirm the findings of
the Bank of Spain regarding the impact of i ncentives on
purchase, as the weight in the decision process is
neglectable. This is interesting considering that, for
Zaragoza, purchase price is the highest car ownership
determinant.

The incentives for the acquisition of EVs in Italy are, as in 1
Spain, direct grants with similar conditions. However, the

overall budget per inhabitant and the intensity of each

direct incentive seem sto be lower.

If the new car has a CO, emission level lower than 20g/km
the incentive is 2,000 euros (1,000 euros w ithout scrapping
the old vehicle).

Incit-EV surveys reported in D2.3 indicate that, for the city
of Turin, the incentives on purchase are very relevant (the
highest of the cities under study).

Direct incentives @ahdnll(iad4
old ICE vehicle is provided in exchange), to the acquisition
of new EVs.

The incentives on purchase are considered to have a
moderate effect on sales.

The central government in 2020 and 2021 has had a yearly | 2
limited budget avai |l abl e of about @
stimulating private car owners to buy an EV with direct
incentives of 4.0000.

Incit-EV surveys reported in D2.3 indicate that, for the city
of Amsterdam, the incentives on purchase are moderate.

There is a 5000-euros incentive program from the 3
Environmental Investment Centre

not responsible for any use that may be made of the information contained herein
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Scale Weight

Upfront costs of EVs are irrelevant. They do not have any effect on sales. In the survey | 0

performed in D2.3, this factor is ranked 9/9.

Upfront costs of EVs are vaguely relevant. They have a very small effect on sales. In | 1

the survey performed in D2.3, t his factor is ranked 7 -8/9.

Upfront costs of EVs have a moderate effect on sales. In the survey performed in D2.3, | 2

this factor is ranked 5 -6/9.

Upfront costs of EVs have a relevant effect on sales. In the survey performed in D2.3, | 3

this factor is ranked 3-4/9.

Upfront costs of EVs have a very high effect on sales. In the survey performed in D2.3, | 4

this factor is ranked 1 -2/9.

Scale Score

Upfront cost of a D -segment EV with more than 400 km range <= 10 times the average 0

salary

10 times < Upfront cost of a D -segment EV with more than 400 km range <= 15 times | -1

the average salary

15 times < Upfront cost of a D -segment EV with more than 400 km range <= 20 times | -2

the average salary

20 times < Upfront cost of a D -segment EV with more than 400 km range <= 25times | -3

the average salary

25 times < Upfront cost of a D -segment EV with more than 400 km range -4

Country Context Score Weight
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Spain

Italy

France

Netherlands

Estonia

Thenetaverages al ary in Spain Was

The price of the best -selling EV in Europe, Tesla Model Y (455
km WLTP), is 51,200 G whioch
salary.

The third best -selling EV, Fiat 500e (190 km WLTP), is 26,346
0 whi ch i s hélnétaverage samgys t

The net average salary in Italywas 1,7400 (i n 202

The price of the best -selling EV in Europe, Tesla Model Y (455
km WLTP), i's 49,9900 which
salary.

The third best-selling EV, Fiat 500e (190 km WLTP), is
254500 which is 14.6 times the

~

The net average salary in Francewas 2,355 O (i n

The price of the best -selling EV in Europe, Tesla Model Y (455
km WLTP), is 49,9900 wh averhge
salary.

The third best -selling EV, Fiat 500e (190 km WLTP), is
25,4000 which is 10.8 ti mes

The net average salary in the Netherlands was 2,834 0 (
2022 6 Q1).

The price of the best -selling EV in Europe, Tesla Model Y (455
km WLTP), is 49,9900 which
salary.

The third best-selling EV, Fiat 500e (190 km WLTP), is
30, 7900 which is 10.9 ti mes

The net average sal ary 2020 Es

The price of the best -selling EV in Europe, Tesla Model Y (455
km WLTP), is 41,9900 which
salary.

The third best-selling EV, Fiat 500e (190 km WLTP), is
29,2460 which is 20.6 ti mes

4

2

4

42https:/len.wikipedia.org/wiki/List_of European_countries_by average wage#Net _average monthly_ salar

y
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Scale Weight
Operative costs of EVs are irrelevant. They do not have any effect on sales. Inthe |0
survey performed in D2.3, this factor is ranked 9/9.
Operative costs of EVs are vaguely relevant. They have a very small effect on sales. | 1
In the survey performed in D2. 3, this factor is ranked 7 -8/9.
Operative costs of EVs have a moderate effect on sales. In the survey performed in | 2
D2.3, this factor is ranked 5 -6/9.
Operative costs of EVs have a relevant effect on sales. In the survey performed in | 3
D2.3, this factor is ranked 3-4/9.
Operative costs of EVs have a very high effect on sales. In the survey performed in | 4
D2.3, this factor is ranked 1 -2/9.
Scale Score
For a private vehicle, the cost of electricity per kmis  <10%of the cost of diesel -0
For a private vehicle, the cost of electricity per km is  between 10% and 30%of the | -1
cost of diesel
For a private vehicle, the cost of electricity per km is  between 30% and 50%f the | -2
cost of diesel
For a private vehicle, the cost of electricity per km is  between 50% and 70%of the | -3
cost of diesel
For a private vehicle, the cost of electricity per km is  higher than 70% of the cost of | -4
diesel
Country Context Score Weight
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Spain

Italy

France

In the first half of 2022, household electricity price in  Spain | 2
(including taxes¥ was 0.3071

Assuming that the charging price is only the energy cost, and
that the efficiency of the Tesla Model Y is 126 Wh/km, the
cost per km in Spain is 0.023

In November 2020, the average prices of fuel in Spain were
0 76 for gasoline 95 and G for diesel.

Assuming that a 2.0 diesel BMW X3 belongs to a category
equivalent to the Tesla Model Y and knowing that its
combined fuel consumption is 6.51/100km, its cost per km in
Spain is 0.1222 a.

For a private vehicle in Spain (D segment), the cost of
electric ity is 31.66% of the cost of diesel.

In the first half of 2022, household electricity price in  Italy | 2
(including taxes) was 0.31150 / k Wh .

Assuming that the charging price is only the energy cost, and
that the efficiency of the Tesla Model Y is 126 Wh/km, the
cost per km in |Italy is 0.023

In November 2020, the average prices of fuel in Italy were @
1.70 for gasoline 95 and 0 &l for diesel.

Assuming that a 2.0 diesel BMW X3 belongs to a category
equivalent to the Tesla Model Y and knowing that its
combined fuel consumption is 6.51/100km, its cost per km in

ltaly is 0.1176 0.

For a private vehicle in Italy (D segment), the cost of
electric ity is 33.42% of the cost of diesel.

In the first half of 2022, household electricity pricein ~ France | 1
(including taxes) was 0.2086 0 / k Wh .

Assuming that the charging price is only the energy cost, and
that the efficiency of the Tesla Model Y is 126 Wh/km, the
cost per km in France is 0.C

In November 2020, the average prices of fuel in France were
0 7Bfor gasoline 95 and 0 91 for diesel.

Assuming that a 2.0 diesel BMW X3 belongs to a category
equivalent to the Tesla Model Y and knowing that its

43 https://ec.europa.eu/eurostat/statistics-explained/index.php?title=Electricity _price_statistics
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combined fuel consumption is 6.51/100km, its cost per km in
France is 0.1242 0.

For a private vehicle in France (D segment), the cost of
electricity is 21.18% of the cost of diesel.

Netherlands | In the first half of 2022, household electricity price in 0
Netherlands (including taxes) was 0.05950 / k Wh .

Assuming that the charging price is only the energy cost, and
that the efficiency of the Tesla Model Y is 126 Wh/km, the

~

cost per km in Netherlandsis 0. 0075 (.

In November 2020, the average prices of fuel in Netherlands
were 0 B foBgasoline 95 and 0 84 for diesel.

Assuming that a 2.0 diesel BMW X3 belongs to a category
equivalent to the Tesla Model Y and knowing that its
combined fuel consumption is 6.51/100km, its cost per kmin
Net herl ands is 0.1196 0.

For a private vehicle in Netherlands (D segment), the cost of
electricity is  6.27% of the cost of diesel.

Estonia In the first half of 2022, household electricity price in 1
Estonia (including taxes) was 0.20560 / k Wh .

Assuming that the charging price is only the energy cost, and
that the efficiency of the Tesla Model Y is 126 Wh/km, the
cost per km in Estonia is 0.

In November 2020, the average prices of fuel in Estonia were
0 1 fobgasoline95and 0 1 foBdiesel.

Assuming that a 2.0 diesel BMW X3 belongs to a category
equivalent to the Tesla Model Y and knowing that its

combined fuel consumption is 6.51/100km, its cost per km in

Estonia is 0.1086 0.

For a private vehicle in Estonia (D segment), the cost of
electricity is 23.85%of the cost of diesel.

Scale
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Total cost of ownership does not have any effect on sales.

Total cost of ownership has a very small effect on sales.

Total cost of ownership has a moderate effect on sales.

Total cost of ownership has a relevant effect on sales.

Total cost of ownership has a very high effect on sales.

2015 reference**. 2022 reference .

Scale

The average TCO of an ICE car is cheaper than BEV alternatives

The average TCO of an ICE car is <10% more expensive than BE/ternatives

Score

The average TCO of an ICE car is 10% to 15% more expensive than BEV alternatives | 2

The average TCO of an ICE car is 15% to 20% more expensive than BEV alternatives | 3

The average TCO of an ICE car is >20% more expensive than BEV alternates 4
Country Context Score Weight
Spain The cost savings of an EV compared with a diesel and petrol | 2 2

car considering 2018 data from the Spanish consumer
organization was between 5% and 10% after 11 years of use
(0 6, 068 .fAanore sigaeificanodifference could be
critical, as the residual value seems to be lower for electric
than IC vehicles.

44 Dumortier, J., Siddiki, S., Carley, S., Cisney, J., Krause, R. M., Lane, B. W., ... & Graham, J. D. (2015).
Ef fects of providing total cost of ownership informati
in electric ve hicle. Transportation Research Part A: Policy and Practice, 72, 71-86.

45 Ji, D., & Gan, H. (2022). Effects of providing total cost of ownership information on below

-40 young

consumersf6 intent to purchase an &hemyghPlicyi 65 1129b4.c 1 e :
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The average TCO estimated i
report of LeasePlan“® for mid -size premium segment (D2) is
061,092 for petrol and 0936 1
the average monthly cost averaged over the first four years
of ownership, assuming an annual mileage of 30,000 km.

The TCO for D2 segment is 14.3% cheaper for BEVS.

Italy In Italy, the average TCO e 3 2
20216 report for fnid-kize premidml sagment
D2)i s 01,106 for petrol and
The TCO for D2 segment is 18.7% cheaper for BEVS.

France The TCO for a BEV(over its whole | ifetime) i s a b Q00G 2 2
lower than for a comparable gasoline vehicle.
I n France, the average TCO e
20216 report fooMid-kize premidn sagment
D2)i s 01,039 for petrol and I
The TCO for D2 segment is13.5% cheaper for BEVs.

Netherlands | The TCO for a BEV(over its whole lifetime) i s a b q00G 3 2
lower than for a comparable gasoline vehicle .
I n Netherlands, the average
| ndex 20216 r e p ofort midesize ptemians
segment(D2)i s G1, 172 for petrol i
The TCO for D2 segment is 18.9% cheaper for BEVSs.

Estonia The Cost of Ownership for EVs is higher than for CNG, O 2
gasoline, and diesel. The e

(590 0/ foothetBY)compared to the 5, 1 8 #4321
0/ monafh)gasol i ne (o044 3 hiel obdiesdlh

There i s no data for Estahd
report.

According to the data available, the TCO (unknow segment)
is 37% more expensive for BEVSs.

46 https://www.leaseplan.com/en-lu/blog/leasing/2021-car-cost-index/
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Scale

The trend in GDP does not have any effect on sales.
The trend in GDP has a very small effect on sales.
The trend in GDP has a moderate effect on sales.
The trend in GDP has a high effect on sales.

The trend in GDP has a very high effect on sales.

Weight

Passenger car demand usually anticipates GDP developments, as the purchase of a new car is often
influenced by consumer confidence . See reference®’

Scale Score
Decrease of GDP per capita in a 5year period 0

< 5%lncrease of GDP per capita in a 5-year period 1
<10% Increase of GDP per capita in a 5year period >5% 2
<15% Increase of GDP per capita in a 5Syear period >10% 3
Increase of GDP per capita in a 5-year period >15% 4
Country Context Score Weight
Spain The Spanish economy suffered a drastic drop in the GDP | 0 3

during COVID19 pandemic. The recovery has been slower
than other EU countries and the current context of high
energy prices and high inflation is also causing a negative

47 https://lwww.acea.auto/figure/new-passenger-car-registrations-and-annual-gdp-growth-in-the-eu/
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Italy

France

impact. The public debtis ver y high, around 120% of the GDP
and the public expenses are increasing. The unemployment
rates in Spain are the highest in the Euro zone (around 13%).

Spani sh GDP per <capita waysar
period, the indicator has decreased -1.39% (twas 2 3,
in 2016)*.

Italy's GDP dropped during 2020. The consequences of the| 1
pandemic on the global economy have been enormous. A
study published in May 2021 reveals that the Italian GDP
decreased by 8.9% during 2020.

Italian GDP per capita was 26, 710 0 -yéan
period, the indicator has i1
in 2016).

After the COVID and post-COVID impacts, the GDP in France 1
recovered strongly, but soon faced supply issues due to
prolonged COVID impact in China and time required to
rebuild supply chains. Currently, both gross domestic
product (GDP) and purchasing power decreased by 0.2 and

1.9 percent respectively in Q1 2022 relative to Q2 2021.

French GDP per capita wasead
period, the indicator has i1
in 2016).

Netherlands = The Dutch economy was shrinking due to COVIB19 and 2

Estonia

COVIB19 measures. Figures by the national statistics office
(CBS) showed a decrease in the economy in the 1st quarter
of 2020 by 1,5%, The European Commission has predicted a
6,8% in the Netherlands decrease for 2020. Although these
are alarming figures, they are less negative when compared
to the average decrease for the European Union of 11,5 .

Dutch GDP per capita was 4 1-yedr6
period, the indicator has i1
in 2016).

Estoniabds economy grew strol 4
2021, despite a tightening of restrictions at the starting of

2020, placing the country among the fastest -growing
economies in the EU Strong growth is driven by strong
government spending and exports. The coronavirus
pandemic and restrictions have had a significant impact on

48 https://ec.europa.eu/eurostat/databrowser/view/sdg_08_ 10/default/table?lang=en
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unemployment. Estonian's unemployment rate was 6.8% in
2020. In 2019 the unemployment rate was 4.4%.
The Government Debt to GDP of 18.20% of the GDP in 2020.
In 2019 it was 8.4%, which is significantly lower than in 2020 .

Estonian GDP per capita was

period, the indicator has in
in 2016).
Score in base case Spain Italy France Netherlands Estonia
Zaragoza Turin Paris Utrecht Tallinn
Score / Weight Score |Weight | Score |Weight | Score Weight| Score | Weight| Score | Weight
Economic incentives for the 3 0 1 4 4 2 2 2 3 1

acquisition of EVs different
than taxes (+)

Upfront costs of EVs compared 4 4 4 4 3 4 2 4 4 4
with average salary (-)

Electricity cost compared with 2 2 2 2 1 2 0 3 1 4
gasoline/diesel cost ( -)

Total Cost of Ownership 2 2 3 2 2 2 3 2 0 2
(including operation and
maintenance) (+)

Trends in GDP in the country 0 3 1 3 1 3 2 3 4 3
(global economic situation) (+)

Table39. Summary of economic weights and scores by city
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Scale

The unemployment rate does not have any effect on sales.
The unemployment rate has a very small effect on sales.
The unemployment rate has a moderate effect on sales.
The unemployment rate has a high effect on sales.

The unemployment rate has a very high effect on sales.

Weight

3

4

Unemployment is a major factor for the auto sector. Even people who have jobs begin to worry
that their luck won't last. They are wary of making big financial decisions, such as signing for a
loan that now takes on average almost six years to pay off *°.

Scale Score
The unemployment rate is <3% 0

The unemployment rate is between 3%and 6% -1

The unemployment rate is between 6%and 9% -2

The unemployment rate is between 9%and 12% -3

The unemployment rate is >12% -4
Country Context Score Weight

49 https://www.investopedia.com/ask/answers/040715/what-economic-indicators-are-important-investing-
automotive-sector.asp
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Spain

Italy

France

Netherlands

Estonia

Scale

The user perception on EV range does not have any effect on sales. In the survey

According to Eurostat, the unemployment rate in Spain in
2021 was 14.8%.

According to Eurostat, the unemployment rate in Italy in
2021 was 9.5%.

According to Eurostat, the unemployment rate in France in
2021 was 7.9%.

According to Eurostat, the unemployment rate in
Netherlands in 2021 was 4.2%.

According to Eurostat, the unemployment rate in Estonia in
2021 was 6.2%.

performed in D2.3, this factor is ranked 9/9.

The user perception on EV range has a very small effect on sales. In the survey

performed in D2.3, this factor is ranked 7 -8/9.

performed in D2.3, this factor is ranked 5 -6/9.

in D2.3, this factor is ranked 3 -4/9.

The user perception on EV range has a very high effect on sales. In the survey

performed in D2.3, this factor is ranked 1 -2/9.

50 https://ec.europa.eu/eurostat/databrowser/view/tipsun20/default/table?lang=en
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o

=

The user perception on EV range has a moderate effect on sales. In the survey | 2

The user perception on EV range has a high effect on sales. In the survey performed @ 3
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Scale Score

Based on their perception of EVs, less than 20% of potential buyers would choose an | 0
electric vehicle.

Based on their perception of EVs, between 20% and 30% of potential buyers would | 1
choose an electric vehicle.

Based on their perception of EVs, between 30% and 40% of potential buyers would | 2
choose an electric vehicle.

Based on their perception of EVs, between 40% and 50% of potential buyers would | 3
choose an electric vehicle.

Based on their perception of EVs, more than 50% of potential buyers would choose an | 4
electric vehicle.

Country Context Score Weight

Spain The EIB Climate survey® asked Spanish people the following = 2 3
question: olf you were to change your car or buy one for the
first ti me, O6waouwnldd 3i4t% baenés we

vehicle.

Italy The EIB Climate survey asked Italian people the following 1 2
question: o0lf you were to c¢h
first ti me, w 0 W2F% answered lare éeftric
vehicle.

France The EIB Climate survey askedFrench people the following 1 2
guestion: o0l f you werbugoneforthe h
first ti me, w 0 WB% answered e éaktric
vehicle.

Netherlands = The EIB Climate survey asked Dutch people the following | 2 2
guestion: oO0lf you were to ch

51 https://lwww.eib.org/en/press/all/2022-052-portugal-the-eu-no-1-in-terms-of-intentions-to-purchase-
electric-cars
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first t i me, w 0 u B%lanswdared aneefedtric

vehicle.

Estonia The EIB Climate survey askedEstonian people the following | O
question: o0lf you were to c¢h
first ti me, w 0 ul8%l answered lare éegtric i
vehicle.

Scale

The percentage of detached housesdoes not have any effect on EVsales.
The percentage of detached houses has a very small effect on EVsales.
The percentage of detached houses has a moderate effect on EVsales.
The percentage of detached houses has a high effect on EVsales.

The percentage of detached houses has a very high effect on EVsales.

Scale

Percentage of detached houses <20%

Percentage of detached houses between 20% and 30%
Percentage of detached houses between 30% and40%
Percentage of detached houses between 40% and 50%

Percentage of detached houses > 50%
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Country

Spain

Italy

France

Context Score

In 2020, Spaniards lived mostly in flats (68%). Availability of = 0
private parking and charging point is not very high, as it
requires additional costs to adapt the infrastructure and
install charging points in existing buildings.

According to Eurostat®?, in Spain in 2021, the distribution by
dwelling type was:

1 13% detached house

1 22% semidetached house

1 65% flat

Considering that 80% of Spaniards charge at home, the
weight of this factor is rated very high.

According to Eurostat, in Italy in 2021, the distribution by 1
dwelling type was:

1 25% detached house

1 23% semidetached house

1 52% flat

Considering that 74% of Italians charge at home, the weight
of this factor is rated high.

Up to 78% of people (in Paris region) live in collective 3
housing. Most of them do not have a parking space and must
rely on public parking space and therefore on public charging
infrastructure.

According to Eurostat, in France in 2021, the distribution by
dwelling type was:

1 42% detached house

1 25% semidetached house

T 33% flat

Considering that 78% of French charge at home, the weight
of this factor is rated high.

Weight

52https://ec.europa.eu/eurostat/databrowser/view/ILC_LVHOO1 _custom_3987747/default/table?lang=en
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Netherlands

Estonia
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More than 64% of the housing stock consists of single-family
homes, almost 36% of multi-family homes (including
apartments, gallery homes, but also homes with commercial
space). Looking at the distribution of public chargers
throughout the Netherlands it i s no coincidence that dense
public charging networks coincide with the areas that have
a higher share of multi -family homes. Inhabitants of such
building more often have to rely on public parking space and
therefore on public charging infrastructure. It i s estimated
that about 70% of the households in the Netherlands have to
rely on public parking space for parking their car.

According to Eurostat, in Spain in 2021, the distribution by
dwelling type was:

1 56% detached house

1 17% semidetached house

1 21% flat

1 6% other

Considering that 84% of Dutch charge at home, the weight of
this factor is rated very high.

Under the Building Code and Other Acts Amendment Act, the
Electric car charging infrastructure has obligations for
buildings for electric car charging infrastructure. The major
problems are small fuses and unregulated parking
arrangements in apartment buildings in Tallinn .

According to Eurostat, in Estonia in 2021, the distribution by
dwelling type was:

1 32% detached house

T 5% semidetached house

1 62% flat

1 1% other

Considering that 60% of Estonians charge at home, the
weight of this factor is rated as moderate.

not responsible for any use that may be made of the information contained herein
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Scale Weight

The percentage of ownership does not have any effect on EVsales. 0

The percentage of ownership has a very small effect on EVsales. 1

The percentage of ownership has a moderate effect on EVsales. 2

The percentage of ownership has a high effect on EVsales. 3

The percentage of ownership has a very high effect on EVsales. 4
Scale Score
Variation of private registration in 2014 -2021 >0 0
Variation of private registration in 2014-2021 between 0% and-5% 1
Variation of private registration in 2014-2021 between -5% and-10% 2
Variation of private registration in 2014-2021 between -10% and-15% 3
Variation of private registration in 2014-2021 <-15% 4
Country Context Score Weight
Spain According to research by Jato Dynamics, the variation of | 4 3

private registrations as % of total market between 2014 and
2021 in Spain was-16.1%"

As private registrations decline, shared mobility platforms
are expected to increase. These solutions will require less

53 https://lwww.fleetnews.co.uk/news/leasing-news/2021/11/29/private-vehicle-ownership-falls-by-42-in-
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Italy

France

Netherlands

Estonia
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cars, as the utilization rate will increase. The weight of this
factor on EV sales is considered high.

According to research by Jato Dynamics, the variation of
private registrations as % of total market between 2014 and
2021 in Italy was +0.5%

As private registrations have not changed significantly, the
variation of ownership will not affect EV sales.

According to research by Jato Dynamics, the variation of
private registrations as % of total market between 2014 and
2021 in France was-11.5%

As private registrations decline, shared mobility platforms
are expected to increase. These solutions will require less
cars, as the utilization rate will increase. The weight of this
factor on EV sales is considered high.

According to research by Jato Dynamics, the variation of
private registrations as % of total market between 2014 and
2021 in Netherlands was -2.4%.

As private registrations decline, shared mobility platforms
are expected to increase. These soluti ons will require less
cars, as the utilization rate will increase. The weight of this
factor on EV sales is considered moderate.

According to research by Jato Dynamics, the variation of

private registrations as % of total market between 2014 and

2021 in Estonia was +4.4%.

As private registrations continue increasing, the variation of
ownership will not reduce EV sales.

not responsible for any use that may be made of the information contained herein
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Score in base case Spain Italy France Netherlands Estonia

Zaragoza Turin Paris Utrecht Tallinn
Score / Weight Score | Weight | Score Weight Score Weight Score Weight Score |Weight
Unemployment rate ( -) 4 3 3 3 2 3 1 3 2 3
User perception on quality and 2 3 1 2 1 2 2 2 0 4
usability of EVs (including
autonomy) (+)
Percentage of detached houses 0 4 1 3 3 3 4 4 2 2
(+)
Percentage of ownership (-) 4 3 0 0 3 3 1 2 0 0

Table40 Summary of social weights and scores by city
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Scale Weight

The vehicle performance does not have any effect on EV sales. Performance factors | 0
such as charging time and autonomy are rated 15-18 out of 18 in D2.3 survey.

The vehicle performance has a very small effect on EVsales. Performance factors such @ 1
as charging time and autonomy are rated 12 -14 out of 18 in D2.3 survey.

The vehicle performance has a moderate effect on EVsales. Performance factors such | 2
as charging time and autonomy are rated 9-11 out of 18 in D2.3 survey.

The vehicle performance has a high effect on EV sales. Performance factors such as | 3
charging time and autonomy are rated 6-8 out of 18 in D2.3 survey.

The vehicle performance has a very high effect on EVsales. Performance factors such @ 4
as charging time and autonomy are rated 2-5 out of 18 in D2.3 survey.

Battery technology and power electronics are improving fast thanks to new materials and designs
(e.g., solid state batteries). These advances are expected to drastically reduce charging time.

Autonomy can already reach the same range than most internal combustion vehicles. As an
example, Mercedes Benz EQE can reach 648 km with one charge.

The cost factor could be the key point here, as the largest batteries and most powerful electronics
are not affordable for smaller and city -oriented cars (it probably would not make sense anyway).

The technology of EVs is the same in all European countries, as OEMs are present in all the territory
and consumers are free to buy the brand they want as long as it complies with all the legal
requirements.

The score for all EU countries is 2, as a moderate improvement of charging times and range is
expected.

Country Context Score Weight
ok ¢KAAa LINR2SO0 KIFa NBOSAOGSR TFTdzyRAy3a FTNRY (KS 9dzNB LY

t under grant agreement No 87568Bisclaimer:The sole responsibility for any error or omissions lies with the edito

. The content does nohecessarily reflect the opinion of the European Commission. The European Commission is I N c IT_

* i * not responsible for any use that may be made of the information contained herein



* %

* ¥k

* ok

not responsible for any use that may be made of the information contained herein

Spain The charging time and autonomy are in positions 7/9and 4/9 | 2 2
respectively (11/18) in the D2.3 survey about relevant
factors affecting purchase EV ownership.
Italy The charging time and autonomy are in positions 7/9and 5/9 | 2 1
respectively (12/18) in the D2.3 survey about relevant
factors affecting purchase EV ownership.
France New electric vehicles on the French market allow between | 2 2
50- and 150-kW fast charging, but most of vehicles used to
be sold for slower charging up to 22 kW (except Tesla).
Dynamic wireless charging is being studied by the
government as a hypothesis for HGV that would require big
batteries to be able to cover long distance.
Netherlands = Most electric vehicles on the Dutch market allow between | 2 1
50 and 150 kW fast charging.
The charging time and autonomy are in positions 9/9 and 5/9
respectively (14/18) in the D2.3 survey about relevant
factors affecting purchase EV ownership.
Estonia The charging time and autonomy are in positions 6/9and 2/9 | 2 3
respectively (8/18) in the D2.3 survey about relevant factors
affecting purchase EV ownership.
Scale Weight
The availability of a competitive and large offer of EVs in the different segments does | 0
not have any effect on EVsales. Car segment is 9/9 in the D2.3 survey.
The availability of a competitive and large offer of EVs in the different segments  has 1
a very small effect on EV sales. Car segment is 7-8/9 in the D2.3 survey.
The availability of a competitive and large offer of EVs in the different segments  has | 2
a moderate effect on EV sales. Car segment is 5-6/9 in the D2.3 survey.
The availability of a competitive and large offer of EVs in the different segments  has 3
a high effect on EV sales. Car segment is 3-4/9 in the D2.3 survey.
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The availability of a competitive and large offer of EVs in the different segments  has 4
a very high effect on EV sales. Car segment is 1-2/9 in the D2.3 survey.

The availability of EVs is the same in all European countries. Some countries may have a wider
network of distributors for a given brand but there are no significant differences per country.

The overall score for all EU countries is 3. The offer is increasing and beco ming quite wide in the
latest months. The trend is likely to continue until most of the vehicles offered are electric to
meet EU directives.

Country Context Score Weight
Spain Availability of a competitive offer in different segments is 3 4
very important in Spain. Car segment is 2/9 in the D2.3
survey.
Italy Availability of a competitive offer in different segments is 3 4
very important in ltaly. Car segment is 2/9 in the D2.3
survey.
France Availability of a competitive offer in different segments is 3 4

very important in Spain.

Netherlands | Availability of a competitive offer in different segments is 3 4
very important in Netherlands. Car segment is 2/9 in the
D2.3 survey.

Estonia Availability of a competitive offer in different segments is 3 1
not important in Estonia. Car segment is 8/9 in t he D2.3
survey.

Scale Weight

The penetration of hydrogen/gas vehicles does not have any effect on EV sales. 0
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The penetration of hydrogen/gas vehicles has a very small effect on EV sales.
The penetration of hydrogen/gas vehicles has a moderate effect on EV sales.
The penetration of hydrogen/gas vehicles has a high effect on EV sales.

The penetration of hydrogen/gas vehicles has a very high effect on EV sales.

Scale

The penetration of FCV is < 0.25 units per million of inhabitants

The penetration of FCV is between 0.25 and 1 units per million of inhabitants
The penetration of FCV is between 1 and 5 units per million of inhabitants
The penetration of FCV is between 5 and 20 units per million of inhabitants

The penetration of FCV is > 20 units per million of inhabitants

Country Context Score

Spain According to the H2 Stations map®*, in Spain there are 8 @ 0
stations in operation and 17 planned.

The number of fuel cell electric vehicles (FCV) registered in
2021 was 10°. Which is approx. 0.21 units per million of
inhabitants.

Italy According to the H2 Stations map, in Italy there are 5 0
stations in operation and 4 planned.

The number of fuel cell electric vehicles (FCV) registered in
2021 was 10. Which is approx. 0.17 units per million of
inhabitants.

54 https://www.h2stations.org/stations-map/?lat=49.139384&Ing=11.190114&zoom=2
55 https://lwww.fchobservatory.eu/observatory/technology-and-market/net-number-of-fcevs
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France

Netherlands

Estonia

According to the H2 Stations map, in France there are 41
stations in operation and 48 planned.

The number of fuel cell electric vehicles (FCV) registered in
2021 was 62. Which is approx. 0.92 units per million of
inhabitants.

According to the H2 Stations map, in Netherlands there are
14 stations in operation and 15 planned.

The number of fuel cell electric vehicles (FCV) registered in
2021 was 122. Which is approx. 6.93 units per million of
inhabitants.

According to the H2 Stations map, in Estonia there are 0 in
stations in operation and 0 planned.

The number of fuel cell electric vehicles (FCV) registered in
2021 was 1. Which is approx. 0.75 units per million of
inhabitants.

1 1
3 1
1 1

The difficulties in the supply of c ritical raw materials could be a relevant factor in the adoption
of EV as it may reduce the production capacity of OEMs and the overall availability of EVs in the

global market.

Assuming a moderate difficulty to source the required materials/components for  the production
and commercialization of EVs in Europe, having an effective recycling system in place could be
vital.

Since
reuse

* ¥k

* ok

Scale

2015, EU Member States are required to meet
and recovery geweig@pedvelttle. by an

aver a

Weight

Recovered critical materials do not contribute to solve EV supply and adoption 0
problems in local supply chains

Recovered critical materials contribute

problems in local supply chains

slightly to solve EV supply and adoption | 1

Recovered critical materials contribute moderately to solve EV supply and adoption | 2
problems in local supply chains
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Recovered critical materials contribute significantly to solve EV supply and adoption | 3

problems in local supply chains

Recovered critical materials contribute notably to solve EV supply and adoption | 4

problems in local supply chains

The difficulties in the supply of critical raw materials could be a problem for OEMs and their supply

chain, but the availability of EVs will be similar in all European countries.

The contribution of each country to OEMs supply chain and circular could be a relevant factor for

the sustainability of the industry in Europe.
Scale

No capacity to reuse and recover critical materials.

< 40% Reusgecovery rate

Little capacity to reuse and recover critical materials.

40% < Reusegecovery rate < 70%

Moderate capacity to reuse and recover critical materials.

70% < Reus&ecovery rate < 85%

High capacity to reuse and recover critical materials

85% < Reuse&ecovery rate < 95%

Very high capacity to reuse and recover critical materials.

95% < Rese-recovery rate < 100%

Country Context Score

Spain In 2020 the reuse-recovery rate in Spain was 93.1%, while = 3
the reuse-recycling rate was 86.2%°.

56 https://ec.europa.eu/eurostat/statistics-explained/index.php?title=End-of-
life_vehicle_statistics&oldid=555195
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Recovered critical materials contribute slightly to solve EV
supply and adoption problems in local supply chains.

Italy In 2020 the reuse-recovery rate in Italy was 84.9%, while the | 2
reuse-recycling rate was 84.9%.
Recovered critical materials contri bute slightly to solve EV
supply and adoption problems in local supply chains.

France In 2020 the reuse-recovery rate in France was 95.7%, while | 4
the reuse-recycling rate was 87.6%.
Recovered critical materials contribute slightly to solve EV
supply and adoption problems in local supply chains.

Netherlands | In 2020 the reuse-recovery rate in Netherlands was 98.3%, 4
while the reuse -recycling rate was 88.0%.
Recovered critical materials contribute slightly to solve EV
supply and adoption problems in local supply chains.

Estonia In 2020 the reuse-recovery rate in Estonia was 91.3%, while = 3
the reuse-recycling rate was 87.2%.

Recovered critical materials contribute slightly to solve EV
supply and adoption problems in local supply chains.

Score in base case Spain Italy France Netherlands
Zaragoza Turin Paris Utrecht

Score / Weight Score | Weight  Score Weight Score Weight Score Weight

Improvement of vehicle 2 2 2 1 2 2 2 1

performance (fast charging,
large autonomy) (+)

Availability of a competitive 3 4 3 4 3 4 3 4
and large offer of Evs (+)

Penetration of hydrogen 0 1 0 1 1 1 3 1
vehicles /gas vehicles (-)

Critical material supply 3 1 2 1 4 1 4 1
difficulties in the country for
EV/batteries ( -)

Table41. Summary of technology weights and scores by city
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1
1
1
1
Estonia
Tallinn
Score | Weight
2 3
3 1
1 1
3 1
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Recent studies point out that the PM2.5 concentrations are significantly positively correlated to
the sales volumes of EVs as well as those of battery electric vehicles (BEVS), while no significant
relationship between the PM2.5 concentrations and the hybrid electric vehicles (HEVS) sales is
observed. The significant and positive effect o fthe PM2.5 concentrations on the EVs sales persists,

in EVs with different brand popularities and in cities of different average income levels

57

We have not found studies discriminating the effects of air quality on EV sales per country.

We will assume that the bad air quality level

Scale

Good levels of fine particulate matter measured in the air  : 0-5 ug/m?

Fair levels of fine particulate matter measured in the air : 5-10 ug/m?
Moderate levels of fine particulate matter measured in the air : 10-15 ug/m?
Poor levels of fine particulate matter measured in the air : 15-25 ug/m?®

Very poor levels of fine particulate matter measured in the air  : >25 ug/m3

Country Context

Spain Zaragoza ranks 176 in the list of European cities based on the
levels of fine particulate matter measured in the air in cities in
2020 and 2028, which was moderate with 10.5 ug/m >,

57 https://doi.org/10.1016/j.jclepro.2019.119372
58 https://lwww.eea.europa.eu/themes/air/urban-air-quality/european-city-air-quality-viewer
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has a moderate effect on EV sales on all EU countries.
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Italy

France

Turin ranks 315 in the list of European cities based on the levels | 3 2
of fine particulate matter measured in the air in cities in 2020
and 2021, which was poor with 19.4 ug/m 3,

Air quality has improved over the years thanks to actions plans | 2 2
at various levels but there are still some pollutions in NO2 and

O3 above the regulated level, as well as particles (PM10) which

are mostly due to agriculture.

Paris ranks 181 in the list of European cities based on the levels
of fine particulate matter measure d in the air in cities in 2020
and 2021, which was moderate with 10.6 ug/m >,

Netherlands | Monitoring shows that notably NO2 levels are problematic in 1 2

Estonia

large parts of the Netherlands. NO2 levels is an important
subject for the negotiations on a new national government
coalition .

Greater Amsterdam ranks 141 in the list of European cities based
on the levels of fine particulate matter measured in the air in
cities in 2020 and 2021, which was moderate with 9.6 ug/m 2.

Tallinn ranks 8 in th e list of European cities based on the levels | 0 2
of fine particulate matter measured in the air in cities in 2020
and 2021, which was moderate with 4.5 ug/m >,

Recent studies point out that the PM2.5 concentrations are significantly positively correlated to
the sales volumes of EVs as well as those of battery electric vehicles (BEVSs), while no significant
relationship between the PM2.5 concentrations and the hybr id electric vehicles (HEVS) sales is
observed. The significant and positive effect of the PM2.5 concentrations on the EVs sales persists,

in EVs with different brand popularities and in cities of different average income levels

59

We have not found studies discriminating the effects of GHG emissions on EV sales per country.

We will assume that the GHG emissions producing local episodes of poor air quality have a
moderate effect on EV sales on all EU countries.

59 https://doi.org/10.1016/].jclepro.2019.119372
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Scale

Almost no episodes of poor air quality per year (<5 days of poor air quality)

A few episodes of poor air quality per year (5 -30 days of poor air quality)

Frequent episodes of poor air quality per year (>30 days of poor air quality)

Frequent episodes of poor air quality including some of very poor air quality

Frequent episodes of poor air quality including some of extremely poor air quality

Country

Spain

Italy

France

Netherlands

Estonia

Context Score

According to the EuropeaQualign 1
Index®, in a 365 days period (from 1 December 2021 to 30
November 2022), the centre of Zaragoza city (Centro)
experienced 10 days of poor air quality, (2.8%).

According to the European En 1
Index, in a 365 days period (from 1 December 2021 to 30
November 2022), the centre of Turin (Consolata) city
experienced 15 days of poor air quality, (4.1%).

According to the European En 3
Index, in a 365 days period (from 1 December 2021 to 30
November 2022), the centre of Paris city ( Place de I'Opéra)
experienced 70 days of poor air quality (19.3%) and 2 days of
very poor air quality (0.6%).

According to the European En 3
Index, in a 365 days period (from 1 December 2021 to 30
November 2022), the Haarlem city ( Schipholweg)
experienced 66 days of poor air quality, (18.2%).

According to the European Envir on ment Agency 4
Index, in a 365 days period (from 1 December 2021 to 30
November 2022), Tallinn city ( Liivalaia) experienced 32 days

60 https://airindex.eea.europa.eu/Map/AQI/Viewer/
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of poor air quality, (8.8%), 8 days of very poor air quality
(2.2%) and 4 days of extremely poor air quality ( 1.1%).

The surprising fact about car sales in 2020 was that ICE sales plummeted after COVID-19 emerged,
while EV sales not only did not decline but continued to increase as predicted. One would have to
assume that after the outbreak of the pandemic, EV sales woul d have also suffered. Studies in
Korea have demonstrated that among attitudinal attributes, not only environmental but also
economic perceptions concerning EV use were the strongest predictors for an EV purchase. A
recent study® confirmed the assumption t hat the environmental awareness raised by COVID-19 in
addition to governmental subsidies prompted a disproportional increase in EV sales despite the
threat of the pandemic .

We assume that a high environmental awareness of citizens has a moderate effect on EV salesfor
all EU countries equally .

Scale Score

<30% of the country citizens consider that protecting the environment is very 0
important

30% to 40% of the country citizens consider that protecting the environment is very | 1
important

40% to 50% of the country citizens consider that protecting the environment is very | 2
important

50% to 60% of the country citizens consider that protecting the environment is very | 3
important

>60% of the country citizens consider that protec ting the environment is very |4
important

61 https://doi.org/10.1016/].jclepro.2019.119372
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Country

Spain

Italy

France

Context Score Weight

To t he guestion OHow i mpo|l 4
environment to you personall

it is important, while 3% answered it is not important. Of
those who indicated it is important, 62% consider that
environment protection is very important 2,

To t he guestion OHow i mpo 2
environment to you personall

is important, while 6% answered it is not important. Of those

who indicated it is important, 43% consider that environment
protection is very important.

To t he guestion OHow i mpo|l 4
environment to you personal
answered it is important, while 4% answered it is not
important. Of those who indicated it is important, 63%
consider that environment protection is very important.

Netherlands | T o t he guestion OHow i mpo 3

Estonia

environment to you per sonal |l y?6 96 %
answered it is important, while 4% answered it is not
important. Of those who indicated it is important, 50%
consider that environment protection is very important.

To t he guestion OHow i mtheo 1
environment to you personall

it is important, while 7% answered it is not important. Of

those who indicated it is important, 36% consider that
environment protection is very important.

We have found no studies explaining the relation between high noise levels in cities due to traffic
jams and the EV penetration. We will assume that the weight of this factor is low in all EU

countries.

62 https://data.europa.eu/data/datasets/s2257 92 4 501 _eng?locale=en
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Scale

15-30% of the population exposed to harmful traffic noise levels

30-45% of the population exposed to harmful traffic noise levels

45-50% of the population exposed to harmful traffic noise levels

60-75% of the population exposed to harmful traffic noise levels

>75% of the population exposed to harmful traffic noise levels

Country

Spain

Italy

France

Context

According to IS global ranking, in Zaragoza, the population
exposed to harmful noise levels due to traffic is 79.2%, the
highly annoyed population is 14.3% and the deaths that could
be avoided are estimated in 18 .

According to IS global ranking, in Turin, the population
exposed to harmful noise levels due to traffic is 60.2%, the
highly annoyed population is 12.1% and the deaths that could
be avoided are estimated in 28 ®.

54% of French people are exposed to transport noises (aerial
or terrestrial transports). Noise level laws exist since 1992

and have been reinforced by EU laws, notably 2002/49/EG.
The government policy is prevention and solving the most
critical situations.

According to IS global ranking, in Paris metropolitan a rea,
the population exposed to harmful noise levels due to traffic
is 66.9%, the highly annoyed population is 12.9% and the
deaths that could be avoided are estimated in 70 .

63 https://isglobalranking.org/city/zaragoza/#noise
64 https://isglobalranking.org/city/turin/#noise
65 https://isglobalranking.org/city/paris-metropolitan-area/#noise
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Netherlands

Estonia

Noise levels in cities are monitored by the cities, noise levels
along highways are monitored by the national government
(Rijkswaterstaat) and displayed in the Atlas Leefomgeving .

According to IS global ranking, in Haarlem, the population
exposed to harmful noise levels due to traffic is 39.6%, the
highly annoyed population is 6.9% and the deaths that could
be avoided are estimated in 3 .

According to IS global ranking, in Tallinn, the population
exposed to harmful noise levels due to traffic is 34.9%, the
highly annoyed population is 6.8% and the deaths that could
be avoided are estimated in 15 .

1 1

Score in base case Spain Italy France Netherlands Estonia
Zaragoza Turin Paris Utrecht Tallinn

Score / Weight Score | Weight | Score Weight Score Weight Score Weight Score |Weight

Bad air quality level in the city 2 2 3 2 2 2 0 2

(+)

High GHG level in the city 1 2 1 2 3 2 4 2

(episodes of bad conditions) (+)

High Environmental awareness 4 2 2 2 4 2 1 2

of citizens (+)

High Noise due to city topology 4 1 3 1 3 1 1 1

and vehicle congestions (+)

Table42 Summary of environmental weights and scores by city

66 https://isglobalranking.org/city/haarlem/#noise
67 https://isglobalranking.org/city/tallin/#noise
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The prohibition of ICE cars in the EU by 2035 will impulse the penetration of alternative
technologies and BEV areleading the race to replace fossil fuels.

We have found no studies explaining quantitatively the relation between the prohibition of ICE
cars and the EV penetration. We will assume that the weight of this factor is very high in all EU
countries.

Since, inJune 2022, EUP ar | i ament backed t he Eur dopbanahe ssieofmmi s s i
new petrol and diesel cars from 2035, the countries and cities will be obliged to comply with the
Directive.

Scale Score
Prohibition of ICE cars not planned by national or European regulators 0

Prohibition of ICE cars planned by national regulators is less ambitious than the |1
European deadline.

Prohibition of ICE cars planned by national regulators is as ambitious as the European| 2
deadline.

Prohibition of ICE cars planned by national regulators is more ambitious than European | 3
deadline (2-3 years in advance).

Prohibition of ICE cars planned by national regulators is much more ambitious than | 4
European deadline (more than 4 years in advance).

Country Context Score Weight

Spain Prohibition of ICE cars was planned in Spain by 2040. 2 4
European objective deadline in 2035 would likely override
national ICE ban.
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Italy Prohibition of ICE cars was planned in Italy by 2030. 4 4
France Prohibition of ICE cars was planned in France by 2040. 2 4
European objective deadline in 2035 would likely override

national ICE ban.

Netherlands @ Prohibition of ICE cars was planned in Netherlands by 2030. = 4 4

N
IS

Estonia Prohibition of ICE cars was not planned in Estonia. European
objective deadline in 2035 would likely be applied.

The restriction to the circulation of ICE cars in Low Emissions Zones is boosting the penetration of
EVs. However, we have found no studies explaining quantitatively the relation between the
implementation of LEZs and the EV penetration. We assume that par t of the ICE diverted from the
LEZs will be partially replaced by personal mobility or micromobility solutions, partially by public
transport (bus, metro, etc.) and partially by private EVs. Based on this forecast, the weight of this
factor is high conside red moderate in all EU countries.

* ¥k

* ok

Scale Score
Low Emissions Zones not implemented nor planed 0
Low Emissions Zones not implemented but planned in the short term 1
Low Emissions Zones partially implemented but no new zones planned 2

Low Emissions Zones partially implemented and additional ones planned to cover for | 3
part of the territory and/or part of the ICE vehicles

Low Emissions Zones partially implemented and additional ones planned to cover for | 4
most of the territory and all of the ICE vehicles
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Country

Spain

Italy

France

Netherlands

Estonia

Context

The Spanish congress approved the Climate Change Bill.

Municipalities with more than 50.000 inhabitants must
implement a LEZ by 2023. This affects 7 out of ten Spanish
cities. The law requires 149 cities to restrict ICEvehicles.

Italy has many different low emission zones with differing
standards and time periods, mainly in northern Italy, but
also in mid Italy and Sicily, combined LEZ and urban road
tolling schemes in Milan and Palermo. There are also over
200 camera enforced Access Regulatiors all over ltaly.

The French Senate voted during first reading examination of
the climate bill to establish a ZFE in agglomerations with
more than 150.000 inhabitants. The date first set for this
was 2024 but was postponed to 2030. The French national
framework allows for a pure ZEV standard. The low emission
zonesrequire a sticker called Crit'Air (Certificats qualité de

| 6 a4 air quality certificates) which are mandatory for
French and foreign vehicles.

The Netherlands has a national framework for low emission
zones, which are called 0mi
only ever apply to diesel vehicles. Vehicles operating on
other fuels are always allowed to enter. Access is regulated
based on the Euro standard of light duty vehicles on the one
hand and heavy-duty vehicles and/or coaches on the other.
No stickers or registration is required. Cameras and special
investigating officers enforce compliance.

Currently, there are no zero emission zones in Estonia.
However, a clean air zone may be created in Tallinn's Keslinn
district (City Center) in the future to help the capital city
reach its greenhouse gas emissions reduction targets. It
would see cars over 20 years old, which create more
pollution, banned from certain areas of the district.
Alternatively, drivers of these cars could pay a fee to drive
in the zone %,

Score Weight

4

2

58 https://news.err.ee/1608683047/tallinn-mulling-clean-air-zone-to-ban-old-cars-from-city-center
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Score in base case Spain Italy France Netherlands Estonia

Zaragoza Turin Paris Utrecht Tallinn
Score / Weight Score Weight | Score |Weight | Score |Weight Score Weight| Score Weight
Favourable regulation / 2 4 4 4 2 4 4 4 2 4
Prohibition of ICE cars (+)
Restrictive emission's 3 2 4 2 3 2 3 2 1 2

legislation for ICE car (+)

Table43. Summary of legal weights and scores by city

The next stage in the procedure consists in transforming the factor into a percentage and evaluate
how much that factor impacts on the decision-making process weight. To do that, we have
recovered the results of WP2 in the different questionnaires implemented to experts and users
and also some information from literature. The questionnaires have identified mayor drivers in
the decision process according to the PESTEL categories. These related weights change from
country to country. So, these weights, fixed by questionnaires, reflects the following results.

Major drivers by Spain Italy France Netherlands Estonia
SRUTITHENY N [EmeenEeE Zaragoza Turin Paris Amsterdam Tallinn
Score / Weight Weight Weight Weight Weight Weight
Political 15% 12% 18% 15% 20%
Economic 30% 22% 17% 18% 25%
Social 22% 22% 20% 15% 23%
Technical 10% 18% 16% 18% 10%
Environmental 12% 14% 17% 22% 10%
Legal 11% 12% 12% 12% 12%

Table44. Summary of PESTEL weights by country

Then, the evaluation done in the weights rated from O to 4 points are prorated with the total
weight in percentage from main categories, generating a percentage per factor. Henceforth an
example from Paris city.
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FACTORS AFFECTING PENETRATION OFsE WEIGHTED WEIGHTED

OVERALL CARSREGISTRATIONS FACTOR FACTOR
(0-4) /100%
1  Availability/Support to opportunity chargers 1.00 1.5%
in streets (+)
- 2  Availability/Support to chargers in private 3.00 4.5%
é garages at home/offices (+)
=
5 3 | Availability/Support to ultrafast chargers in 2.00 3.0%
o main highways (+)
4 | Taxreduction to EVs (purchase and charge) (+) 2.00 3.0%
5 | Reduction of parking fees applied to EVs (+) 2.00 3.0%
6 | Increased taxes for ICE cars (or elimination of 2.00 3.0%

inventives) (+)
12.00 18.0%

Table45. Example of transformation of a weight as index into a percentage

With the index per factor, quoted from 0 to 4 (positive or  negative in some cases), representing
how much that factor have been developed or promoted in the territory and the weight in
percentage, representing the relative importance of such factor in the decision -making process to
acquire an EVs according to quedionnaires, a sumproduct is made by PESTEL category and then
for the whole factors. The final figure (a percentage from 0 to 100%) represents how much each
city promotes electromobility in the territory during 2021 (Base case)

In the next table, we includ e the final results for each city at factor level.
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PROCEDURE TO CALCULTATE TREND RESEWRATIONS OF EV IN A PLA PARIS TURIN ZARAGOZA UTRECHT TALLIN
INDEX| WEIGHT| INDEX| WEIGHT| INDEX| WEIGHT | INDEX| WEIGHT| INDEX WEIGHT
FACTORS AFFECTING PENETRATION OF EV (BEV+PHEV) /ALL C, 10-4 1100% 10-4 1100% 10-4 1100% 10-4 1100% | /0-4 | /100%
1 | Availability/Support to opportunity chargers in streets (+) 4 1,5% 2 1.2% 3 1.2% 4 1.3% 0 0.0%
<—(' 2 | Availability/Support to chargers private garages at home/offices (+) 3 4.5% 4 3.6% 4 4.6% 0 5.0% 0 4.0%
O 3 | Availability/Support to ultrafast chargersimain highways (+) 4 3.0% 3 2.4% 4 2.3% 2 2.5% 0 2.0%
5 4 | Tax reduction to EVs (purchase and charge) (+) 1 3.0% 4 2.4% 2 2.3% 3 2.5% 0 4.0%
8 5 | Reduction of parking fees applied to EVs (+) 0 3.0% 2 0,0% 1 2.3% 0 1.3% 4 6.0%
6 | Increased taxes for ICE cars (or elimination of incentives) (+) 3 3.0% 0 2.4% 0 2.3% 4 2.5% 0 4.0%
18% 18% 15% 15% 20%
% 7 Economic incentives for the acquisition of EVs different than taxes (+) 4 2.6% 1 5.9% 3 0.0% 2 2.6% 3 1.8%
© 8 Upfront costs of EVs compared with average saldry ( -3 5.2% -4 5.9% -4 10.9% -2 5.1% -4 7.1%
% 9  Electricity costs compared with gasoline/diesel costs ( -1 2.6% -2 2.9% -2 5.5% 0 3.9% -1 7.1%
% 10 Total Cost oOwnership (including operation and maintenanc) ( 2 2.6% 3 2.9% 3 5.5% 3 2.6% 0 3.6%
8 11 Trends in GDP in the country (global economic situation) (+) 1 3.9% 1 4.4% 1 8.2% 2 3.9% 4 5.4%
17% 22% 30% 18% 25%
. 12 Unemployment rate-) -2 5.5% -3 8.3% -4 5.1% -1 4.1% -2 7.7%
< 13 Best useperception on quality and usability of EVs (including autonomy 1 3.6% 1 5.5% 2 5.1% 2 2.7% 0 10.2%
8 14 Percentage of detached houses (+) 3 5.5% 1 8.3% 0 6.8% 4 5.5% 2 5.1%
15 Percentage of ownership (+) 3 5.5% 0 0,0% 4 5.1% 1 2.7% 0 0.0%
20% 22% 22% 15% 23%
16 Improvement of vehicle performance (fast charging, large autonomy) (+ 2 4.0% 2 1,9% 2 2.5% 2 2.6% 2 5.0%
6 17  Availability of a comegtitive and large offer of EVs (+) 3 8.0% 3 7,5% 3 5.0% 3 10.3% 3 1.7%
l|.|_J 18 Penetration of hydrogen vehicles /gas vehicls ( -1 2.0% 0 1,9% 0 1.3% -3 2.6% -1 1.7%
19 Critical material supply difficulties the country for EV/batteriesH 3 2.0% 2 1,9% 3 1.3% 4 2.6% 3 1.7%
16% 18% 10% 18% 10%
— 20 Bad air quality level in the city (+) 2 4.9% 3 3,8% 2 3.4% 1 6.3% 0 2.9%
8 21 High GHG levéh the city (episodes of bad conditions) (+) 3 4.9% 1 3,8% 1 3.4% 3 6.3% 4 2.9%
S 22 High Environmental awareness of citizens (+) 4 4.9% 2 3,8% 4 3.4% 3 6.3% 1 2.9%
E 23 High Noise due to city topology and vehiabagestions (+) 3 2.4% 3 1,9% 4 1.7% 1 3.1% 1 1.4%
17% 14% 12% 22% 10%
z(' 24 | Favourable regulation / Prohibition of ICE cars (+) 2 8.0% 4 7,5% 2 7.3% 4 8.0% 2 8.0%
8 25 | Restrictive emision's legislation for ICE car (+) 3 4.0% 4 3,8% 4 3.7% 3 4.0% 1 4.0%
— 12% 12% 11% 12% 12%
100% 100% 100% 100% 100%

Table46. Indexes and weights per use case city
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Hereinafter, the final aggregated index per territory for the base case  (2021)

AGGREGTED
PARIS WEIGHT PESTEL INDE INDEX
POLITICAL 18.0% 0.44
ECONOMIC 17.0% 0.01
SOCIAL 20.0% 0.25
29.01%
TECHNICAL 16.0% 0.24
ENVIRONMEN] 17.0% 0.51
LEGAL 12.0% 0.28
AGGREGTED
TURIN WEIGHT PESTEL INDE INDEX
POLITICAL 12.0% 0.34
ECONOMIC 22.0% -0.10
SOCIAL 22.0% -0.11
16.72%
TECHNICAL 18.0% 0.41
ENVIRONMEN] 14.0% 0.30
LEGAL 12.0% 0.48
ZARAGOZA WEIGHT PESTEL INDE| ACCGRESTED
INDEX
POLITICAL 15.0% 0.38
ECONOMIC 30.0% -0.30
SOCIAL 22.0% 0.10
8.25%
TECHNICAL 10.0% 0.24
ENVIRONMEN] 12.0% 0.31
LEGAL 11.0% 0.29
UTRECHT WEIGHT PESTEL INDE] /CCRESTED
INDEX
POLITICAL 15.0% 0.28
ECONOMIC 18.0% 0.10
SOCIAL 15.0% 0.26
32.46%
TECHNICAL 18.0% 0.39
ENVIRONMEN] 22.0% 0.47
LEGAL 12.0% 0.44
AGGRESTED
TALLINN WEIGHT PESTEL INDE INDEX
POLITICAL 20.0% 0.24
ECONOMIC 25.0% -0.09
SOCIAL 23.0% -0.05
7.20%
TECHNICAL 10.0% 0.18
ENVIRONMEN] 10.0% 0.16
LEGAL 12.0% 0.20

Table47. Aggregated index by city
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These aggregated indexes also indicate the speed of penetration of electromobility. The highest
value has been found in Utrecht as the country presents many factors in favour of this penetration.

These aggregated indexes are then used to estimate to what extent the growing curve of EVs
penetration with the typical 0S6 shape wildl
types) per year over time that is a descendent curve (as explained). Less aggregated index means
less penetration speed and less ascendent slope. To calculate these curves, we have considered a
cap in percentage in 2040 over the total number of vehicles according to the following ratios.

CAP IN 2040 ALL

RATIO REGISTRATIONS
0%15% 50%
15%25% 35%
25%30% 25%
30%40% 20%
>40% 10%

appr

Table48® t SNOSy Gl 3S NBRdzOGAZ2Y 2F Fff OFNRa NBIAAGNI GA:

In addition to the base case, we have estimated an optimistic and pessimistic cases. The way to
do that has been the analysis of each factor according to the actions taken by politicians in the
territory in relation to any of the affecting factors in the s ense to advance or move back in the
electromobility promotion. The optimistic case considers that all the factors that can be improved
will do and those who will likely move back are kept in the same position as they are in 2021. By
the contrary the pessim istic case will consider only those factors that likely will move back
(jeopardising the electromobility penetration) and will keep the positive neutral, as they are in
2021. 2035 has been considered the horizon in the probabilistic analysis. For instance, if a city has
announced the decision to pedestrianize the city center, eliminate surface parking or reinforce
micromobility, we will consider that these attitudes will go against cars registrations, regardless
whether they are electric or not and consequently we will evaluated them negatively. For
instance, a (+) up or down represents a 10% increase or decrease of the index adopted for 2021,
as the most probably for 2035. In the next table we indicate these values

Value | pn 9 A

(+) 10%
(++) 20%
(+++4) 30%

(++++) 40%

Table49. Trend in reduction or increase of EV penetration over time.
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We add henceforth an example for the city of Paris,

PROCEDURE TO CALCULATE BRENBW REGISTRATIONS
OF E¥IN A PLACE BY 2035

FACTORS AFFECTING PENETRATION OF EV (BEV+PHEV) /A Effect Inc Dec
1  Availability/Support to opportunity chargers in streets (+) Up+++ 30% 0%
. Availability/Support to chargers in private garagesaine/offices (+) Up+++ 30% 0%
-
f_’:) - Availability/Support to ultrafast chargers in main highways (+) Up+++ 30% 0%
5 4 | Tax reduction to EVs (purchase and charge) (+) Down+ 0% -10%
O
0. 5 Reduction of parking fees applied to EVs (+) Down+ 0% -10%
6 | Increased taxes for ICE cars (or elimination of incentives) (+) Up+++ 30% 0%
7  Economic incentives for the acquisition of EVs different than taxes (+) Down+ 0% -10%
-
z_’:) . Upfront costs of EVs compared with average salry ( Up+++ 30% 0%
g . Electricity costs compared with gasoline/diesel costs ( Up++ 20% 0%
% 10 Total Cost of Ownership (including operation and maintenange) ( Up+ 10% 0%
O
W 11 Trends in GDP in tleountry (global economic situation) (+) Down+++ -30% -30%
12 Unemployment rate) Down++++ 0% -40%
3:' 13 Best user perception on quality and usability of EVs (including autonomy) (4 Up+ 10% 0%
8 14 Percentage of detached houses (+) Down+ 0% -10%
n .
15 Percentage of ownership (+) Down+++ 0% -30%
- Improvement of vehicle performance (fast charging, large autonomy) (+) Up+ 10% 0%
- (17 Availability of a competitive and large offer of Evs (+) Up++ 20% 0%
@ 18 Penetration of hydrogen vehicles /gas vehicl®s ( Down+ 0% -10%
19 Critical material supply difficulties in the country for EV/batterigs ( Down++++ 0% -40%
20 Bad air quality level in the city (+) Up+ 10% 0%
% 21 High GHG level in the city (episodes of bad conditions) (+) Up+ 10% 0%
04
S 22 High Environmental awareness of citizens (+) Up+ 10% 0%
zZ
W 23 High Noise duo city topology and vehicle congestions (+) Up+ 10% 0%
21 . Favourable regulation / Prohibition of ICE cars (+) Up+++ 30% 0%
@ - Restrictive emission's legislation for ICE car (+) Up++++ 40% 0%
Table50. Example of the trend calculation for different factors in Paris for year 2035
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In summary, we have seen in the previous chapters how to:

a. Evaluate the descendent curve of new vehicles registrations (cars and vans), over time,
according to 10 factors (chapter 4)

b. Evaluate how the ascendent curve of EVs new registrations will be generated according to
25 factors grouped by PESTEL dimension (chpter 5).

In addition, we have seen the methodology to estimate the optimistic or best case (all positive
trends in factors are considered and the negative kept neutral as in 2021) and the pessimistic or
worst case (all negative trends in factors are con sidered, keeping the positive neutral, as in 2021).
Hence;

a. Base case is initially estimated by the experts in the project as a curve, similar to the

typical 0S6 curve for new t e®).Ahrecebresgidneusveipenet r
calculated over time and the aggregated index calculated in chapter 5 determines how
close will be to the total vehiclebs registrat

b. Best case: is estimated using only factors that are expected to get better (as a % increase
of the factor score) increasing the EV adoption in the future according to the evidence
gathered and the expert criteria.

c. Worst case: is estimated using only factors that are expected to get worse (as a % decrease
of the factor score) reducing EV adoptio nin the future according to the evidence gathered
and the expert criteria.

Haarlem / Utrecht. In the best-case scenario, Utrecht will have a positive adoption uptrend in the
following years motivated by factors such as a lower upfront cost of EVs compared to the higher
salaries or the higher performance of EVs in terms of autonomy and/or charging speed. On the

69 Bass, Frank M.; Trichy V. Krishnan; Dipak C. Jain (1994). "Why the Bass Model Fits without Decision
Variables". Marketing Science. 13 (2): 203323. doi:10.1287/mksc.13.3.203.

Bass, Frank (1969). "A new product growth for model consumer durables". Management Science. 15 (5):
215@27. d0i:10.1287/mnsc.15.5.215.
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downside, a worst-case scenario would be motivated by the elimination of direct and tax
incentives for EVs, or the penetration of hydrogen vehicles.

Paris. In Paris, the best -case scenario for EV penetration is driven by political, economic, and
legal factors. More support to the installation of p ublic chargers in cities and highways, together
with the higher taxation or early prohibition of ICE cars, and the positive evolution of GDP and
salaries vs the EV cost would accelerate adoption. The worst -case scenario could happen if GDP
evolves negatively, with high unemployment rates and critical raw material supply problems.

Zaragoza. In the best -case scenario, Zaragozawould improve its penetration of EVs thanks to the
higher support to the installation of public chargers and the imp roved offering of EVs with better
performance. The worst -case scenario, although is not far from the base case, would be mainly
triggered by a higher unemployment rate and lower GDP.

Tallin . The best-case scenario in Tallin would be characterized by an inc reased commitment of
policies with the installation of public chargers as well as other incentives for EV adoption, such

as parking fee reduction. The improvement of EV performance and its perception by end -users
would also evolve positively. Finally, air quality and environmental awareness would complete the
positive factors. On the downside, the worst -case scenario would be seen if taxes are not reduced
for EVs or not raised for ICEs, but mostly if the economic trends are negative (higher costs
compared to salaries and GDP).

Turin. In Turin, the best -case scenario would be determined by good policies, fostering low
taxation and incentives for pub lic chargers, together with the lower upfront costs of EVs in
comparison with salaries and better EV performance. The worst -case could happen with higher
taxes, reduced GDP and increasing unemployment, more hydrogen vehicles and lack of pressure
to improve noise or GHG indicators.

Vehicles in use starts from the existing stock of electric vehicles and aggregate the new
registrations every year with an expected lifetime of 10 years in all the cases. There are the cases
as well; base, best and worst scenarios.

Results are deployed hereinafter.
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SIMULATION NEW REGISTRATIONS ¥

PARIS

Pass. Cars +LDV Registrations

Worst Base Best Registation.
Year Scenario Scenario  Scenario| ALL CARS
2018 3204 | 3204 | 3,204 29,700
2019 3766 | 3766 | 3,766 21,592
2020 8052 | 8052 | 8052 22,449
2021 15289 | 15289 | 15,289 41,301
2022 12,672 14,150 17,151 31,446
2023 13,593 15,178 18,397 30,793
2024 14,112 15,757 19,099 30,243
2025 14,359 16,034 19,434 29,786
2026 14,442 16,126 19,546 29,411
2027 14,443 16,127 19,547 29,108
2028 14,425 16,107 19,523 28,865
2029 14,433 16,116 19,534 28,672
2030 14,494 16,184 19,616 28,518
2031 14,622 16,327 19,789 28,393
2032 14,820 16,548 20,057 28,285
2033 15,080 16,838 20,409 28,185
2034 15,388 17,182 20,826 28,081
2035 15,725 17,559 21,283 27,963
2036 16,070 17,943 21,749 27,820
2037 16,398 18,310 22,193 27,642
2038 16,690 18,637 22,589 27,417
2039 16,930 18,904 22,913 27,135
2040 17,106 19,100 23,151 26,786
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SIMULATION EV IN USE PARIS

EV Stock EV Stock| EV stock| Cars+LDV
Year Worst Base Best Stock Forecast Vehicles in use, total and EVs, Paris , FRANCE
2018 9,613 | 9,613 9,613 690,696 800,000 120.00%
2019 13,380 | 13,380 13,380 689,533
2020 21431 | 21,431 21,431 689,237 700,000+ e B
2021 36,720 | 36,720 36,720 707,200 ‘
2022 49,328 50,806 53,807 703,528 £0.000
2023 62,842 65,904 72,124 700,389 § 00000 80.00%
2024 76,793 81,501 91,063 697,743 £ '
2025 90,832 97,215 110,176 695,548 % 400,000 0.00%
2026 104,633 112,700 129,081 693,753 §
2027 118,115 127,865 | 147,667 | 692,305 B 200000
2028 130,137 140,768 164,787 691,147 E J 40.00%
2029 141,366 153,680 181,116 690,220 200,000
2030 152,093 166,097 196,966 689,462 0.00%
2031 158,663 174,373 208,703 688,810 100,000
2032 158,194 175,631 213,471 688,199
2033 160,601 178,319 216,729 687,566 0 0.00%
2034 162,396 180,323 | 219,158 | 686,844 IR AR L A I A I A S A
2035 164,009 182,125 | 221,342 | 685,966 Vear
2036 165,720 184,034 223,657 684,866
2037 167,676 186,219 226,304 683,474 EV Stock Worst ~ e====FV/ Stock Base =~ e====FV stock Best — e (Cars+lDV Stock
2038 169,923 188,728 | 229,346 681,718
2039 172,428 191,525 [ 232,735 679,524 Figure35. Forecast EVs in use in Paris
2040 175,100 194,509 236,353 677,337
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SIMULATION NEW REGISTRATIC
EVs UTRECHT

Worst Base Best Registations
Year Scenario Scenario Scenario| ALL CARS
2018 2,571 | 2,571 | 2,571 18,217 Forecast EVs (BEV+PHEV) Registrations Utrecht, Netherlands
2019 2490 | 2490 | 2,490 24,253 30,000
2020 3,763 | 3763 | 3763 22,285
2021 5455 | 5455 | 5455 19,959 25,000
2022 7,420 8,212 9,376 22,106 £ /\/\
2023 8,805 9,745 11,127 21,748 5 20000 T —
2024 9,927 10,987 12,545 21,493 §n
2025 10,754 11,901 13,589 21,326 g 15,000 %
2026 11,288 12,492 14,264 21,232 f
2027 11,562 12,796 14,610 21,197 5" 10,000
2028 11,631 12,872 14,697 21,204 5.8“
2029 11,563 12,797 14,612 21,238 5,000
2030 11,434 12,654 14,448 21,284
2031 11,319 12,527 14,303 21,327 o
2032 11,285 12,489 14,260 21,351 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040
2033 11,384 12,598 14,385 21,341 Year
2034 11’645 12’888 14'715 21’282 Worst Scenario e Base Scenario  emmBost Scenario  ====Regist. ALL CARS
2035 12,069 13,357 15,251 21,158
2036 12,616 13,962 15,942 20,954 . . . .
2037 13.205 14.614 16,686 20,656 Figure36. Forecast EV new registrations in Utrecht
2038 13,700 15,162 17,312 20,246
2039 13,907 15,391 17,574 19,711
2040 13,565 15,012 17,141 19,035
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SIMULATION EV IN USE UTRECHT
EV Stock EV Stock EV stock Cars+LDV
Year Worst Base Best Stock
2018 10,284 | 10,284 | 10,284 423,657
2019 12,773 | 12,773 | 12,773 433,601
2020 16,536 | 16,536 | 16,536 441,323
2021 21,991 | 21,991 | 21,991 446,545
2022 27,868 28,660 29,825 444,734
2023 34874 36,605 39,152 443,430 3
2024 42,745 45535 49,639 442 571 i
2025 51,185 | 55122 | 60,914 442,086 2
2026 62,215 67,358 74,921 441,900 2
2027 73494 79870 89,248 441,936 >
2028 82555 90,172 101,375 442,114
2029 91,628 100,479 113,415 442 354
2030 99,299 | 109,370 | 125,374 442 576
2031 105,164 116,442 135914 442,700
2032 109,028 120,719 144,719 442,649
2033 111,607 123,573 149,728 442 342
2034 113,325 125474 153,317 441,699
2035 114,640 | 126,929 = 156,023 440,637
2036 115968 128,400 158,376 439,066
2037 117,611 130,218 160,799 436,892
2038 119,681 132,508 163,501 434,006
2039 122,025 135102 166,377 430,285
2040 124,156 | 137,460 168,907 426,597

* X 5
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SIMULATION NEW REGISTRATIONS| ZARAGOZA
Worst Base Best Registations
Year Scenario  Scenario  Scenario ALL CARS
2018 131 | 131 | 131 22,399
2019 235 | 235 | 235 20,480
2020 698 | 698 | 698 15,190
2021 983 | 983 | 983 15,554
2022 860 1,620 2,148 15,555
2023 1,272 2,396 3,177 15,415
2024 1,676 3,158 4,187 15,284
2025 2,045 3,852 5,107 15,160
2026 2,360 4,446 5,896 15,043
2027 2,615 4,927 6,532 14,932
2028 2,809 5,293 7,018 14,826
2029 2,950 5,557 7,368 14,725
2030 3,047 5,739 7,610 14,627
2031 3,114 5,867 7,779 14,533
2032 3,168 5,968 7,913 14,440
2033 3,223 6,071 8,050 14,350
2034 3,292 6,202 8,223 14,260
2035 3,386 6,379 8,459 14,170
2036 3,510 6,613 8,769 14,080
2037 3,663 6,900 9,149 13,988
2038 3,834 7,222 9,576 13,894
2039 4,004 7,543 10,001 13,798
2040 4,142 7,803 10,347 13,697
** % ¢KA&d LINR2SOG KIFa NBOSAQGSR TFdzyRAy3
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Figure38. Forecast EVs new registrationZamagoza.
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Forecast Vehicles in use, total and EVs, Zaragoza, SPAIN

EV Stock Worst ~ esss=EV Stock Base ~— esssssEV stock Best — s Pass. Cars+LDV Stock

Figure39. Forecast EVs in useZaragoza.
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SIMULATION EV IN USE ZARAGOZA
EV Stock EV Stock| EV stock| Cars+LDV
Year Worst Base Best Stock
2018 191 | 191 191 469,953 -
2019 426 | 426 426 464,982 J
2020 1,124 | 1,124 1,124 469,953 430,000
2021 2,107 | 2107 2,107 472,671 400,000
2022 2,964 3,724 4,252 471,611
2023 4,233 6,117 7,426 470,606 g 00
2024 5,902 9,268 11,606 469,653 2 300,000
2025 7,934 13,107 16,701 468,746 3 oom
2026 10,268 17,527 22,570 467,881 §
2027 12,844 22,414 29,063 467,052 :‘._’ 200,000
2028 15,555 27,609 | 35,983 466,254 = 150000
2029 18,374 33,035 43,220 465,482
2030 21,185 | 38,539 | 50,595 464,731 10000
2031 23,601 43,708 57,676 463,994 50,000
2032 25,786 48,693 64,605 463,266 0
2033 28,148 53,144 70,507 462,541 &
2034 30,169 56,949 75,554 461,814 >
2035 31,879 60,171 79,825 461,078
2036 33,344 62,933 83,487 460,327
2037 34,647 65,386 86,740 459,554
2038 35,865 67,682 89,784 458,754
2039 37,060 69,932 92,767 457,920
2040 38,252 72,178 95,746 457,087
** % ¢KA&d LINR2SOG KIa NBOSAQGSR FdzyRAYy3 FTNRY
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SIMULATION NEW REGISTRATIC

EVs TURIN

Worst Base Best Registations

Year Scenario Scenario Scenario| ALL CARS
2018 378 | 3718 | 378 81,267
2019 667 | 667 | 667 81,750
2020 2,328 | 2328 | 2328 59,882
2021 5352 | 5352 | 5352 63,761
2022 8,481 10,726 15,820 72,756
2023 11,776 14,893 21,965 71,201
2024 14761 18,668 27,533 69,978
2025 17,261 | 21,831 | 32,197 69,045
2026 19,199 24281 35811 68,361
2027 20,576 26,022 38,378 67,883
2028 21,455 27,135 40,019 67,570
2029 21,949 27,759 40,940 67,380
2030 22,196 | 28,072 | 41,401 67,274
2031 22,351 28,267 41,689 67,207
2032 22,561 28,533 42,081 67,140
2033 22,954 29,031 42,816 67,030
2034 23,622 29,875 44,061 66,837
2035 24599 | 31,111 | 45883 66,518
2036 25850 32,693 48217 66,032
2037 27,252 34,466 50,832 65,338
2038 28,577 36,142 53,303 64,394
2039 29,474 37,277 54977 63,158
2040 29457 | 37,255 = 54,945 61,589
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Figured0. Forecast EVs new registrations in Turin
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SIMULATION EV IN USE TURIN
EV Stock EV Stock EV stock Cars+LDV
Year Worst Base Best Stock
2018 4319 | 4319 | 4319 1,669,916
2019 12,852 | 12,852 | 12,852 1,656,620
2020 25,452 | 25,452 | 25,452 1,631,232 Forecast Vehicles in use, total and EVs, Turin, ITALY
2021 46551 | 465551 | 46,551 1,598,221 1,800,000 12000%
2022 55,191 57,270 62,267 1,589,686 1600000 T —
2023 67,187 72,154 84,088 1,582,860 T 10000
2024 82,217 90,804 111,433 1,577,584 s
2025 99,777 112,597 143,395 1,573,672 g 1,200,000 80.00%
2026 119,275 136,802 178,911 1,570,921 -
2027 140,138 162,711 216,940 1,569,111 : 60.00%
2028 161,728 189,562 256,431 1,568,013 £ oo
2029 183,727 216,943 296,741 1,567,390 2 o000 1000
2030 205,689 | 244,348 337,221 1,567,004
2031 226,148 270,287 376,328 1,566,612 e oo
2032 243,796 293,468 412,799 1,565,973 200,000
2033 258,552 311,772 439,629 1,564,843 ; o
2055 | 250658 [asisel] arsezr | Lseoiss
3 [} [} 1] 1] Year

2036 289,415 350,058 495,749 1,556,022
2037 297,625 360,243 510,678 1,550,400 EV Stock Worst =V Stock Base — emmmEV stock Best e Pass. Cars+LDV Stock
2038 305,782 370,362 525,511 1,542,962 . . . .
2039 313,958 380,505 540,377 1,533,381 Figured4l. Forecast EVs in use in Turin.
2040 321,613 | 390,001 554,297 1,523,859
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SIMULATION NEW REGISTRATIONS TALLINN
Worst Base Best Registations.
Year Scenario  Scenario  Scenario ALL CARS
2018 132 | 132 | 132 10,032
2019 183 | 183 | 183 10,227
2020 300 | 300 | 300 7,273
2021 488 | 488 | 488 8,738
2022 632 807 926 9,483
2023 916 1,170 1,342 9,358
2024 1,201 1,533 1,758 9,252
2025 1,466 1,871 2,146 9,163
2026 1,700 2,170 2,489 9,088
2027 1,896 2,421 2,776 9,026
2028 2,054 2,622 3,007 8,974
2029 2,174 2,776 3,183 8,930
2030 2,263 2,889 3,314 8,894
2031 2,329 2,973 3,409 8,861
2032 2,379 3,036 3,482 8,832
2033 2,422 3,092 3,546 8,803
2034 2,468 3,150 3,613 8,773
2035 2,522 3,219 3,692 8,740
2036 2,589 3,305 3,791 8,702
2037 2,671 3,409 3,910 8,657
2038 2,763 3,527 4,045 8,602
2039 2,857 3,647 4,182 8,537
2040 2,938 3,751 4,302 8,458
** % ¢KA&d LINR2SOG KIFa NBOSAQGSR TFdzyRAy3
*
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Forecast EVs (BEV+PHEV) Registrations Tallin , ESTONIA
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Figure42. Forecast EVs new registrations in Tallinn

9 dzNR LJ

under grant agreement No 87568Bisclaimer:The sole responsibility for any error or omissions lies with the edito
The content does nohecessarily reflect the opinion of the European Commission. The European Commission is I N CIT_



SIMULATION EV IN USE TALLIN
EV Stock EV Stock | EV stock| . Cars+LD\
Year Worst Base Best Stock Forecast Vehicles in use, total and EVs, Tallin , ESTONIA
2018 1,056 | 1,056 1,056 312,066 100,000 000
2019 1,240 | 1,240 1,240 333,120
2020 2,669 | 2,669 2,669 337,787 350,000
2021 3,157 | 3,157 3,157 344,483 // 10000%
2022 3,788 3,963 4,082 343,355 300,000
2023 4,694 5,122 5,413 342,384 ® 80.00%
2024 5,894 6,654 7,169 341,557 3 250000
2025 7,346 8,512 9,302 340,858 3
-2 200,000 60.00%
2026 9,020 10,656 11,765 340,272 §
2027 10,877 13,037 14,502 339,783 5 1e0000
2028 12,877 15,606 17,456 339,372 = 40.00%
2029 14,986 18,315 20,573 339,023 100,000
2030 17,170 21,126 23,808 338,717 I
2031 19,406 24,006 27,125 338,436 50,000 /
2032 21,679 26,937 30,501 338,161
0 0.00%

v P o | B | o
2035 28,657 35,964 40,918 337,186 Year
2823 gg'igg ii’zgg 3‘7"’222 322’;;‘:3 EV Stock Worst ~ esssmEV Stock Base ~— =BV stock Best — essssmPass. Cars+LDV Stock
2038 35,259 44,610 50,950 335,577 . . . .
2039 37,109 47,087 53,791 334,806 Figure43. Forecast EVs in use in Tallinn
2040 38,937 49,305 56,335 334,037
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A preliminary method has been prepared by the WP6 working team in charge of the DSS design.
The proposed method will be refined in next deliverables as soon as the DSS tool will be optimised.
The penetration curves for the e -chargers are based on the penetration curves of the EVs. It is
based on sizing the charging infrastructure with respect to the energy demand of EVSs, in the peak
hour of the weekly charging peak day. The number of charging points obtained is then the
minimum required to meet the demand. The method consists of the following steps:

1. Estimated number of EVs is multiplied by the percentage of users charging in public CPs "°.
2. Vehicle kilometers travelled per day (according to Task 6.1.) are multiplied by 7 to account
for the week (we assume that vehicles travel equally throughout the week) and by the
average EV energy consumption per kilometer™,
3. This result is then multiplied with the weight of the peak day for recharg e and the peak
hour for recharge (according to Deliverable 2.1) to obtain the required peak hour energy
4. The required peak hour energy is split among different e -charger types using Energy use
rati 0’2
5. The given energy for each e-charger type is divided by the power of each e -charger type
in order to obtain the number of charging points per type. Categories of public e -charger
types are defined as’™:
1 Type 1: 3-7 kW
1 Type 2: 11-22 kW
1 Type 3: 50 kW
1 Type 4: 150 kW

Hypotheses

70 Recharge EU: How many charge points will EU countries need by 2030, European Federation for
Transport and Environment AISBL, January 2020, page 59, https://www.transportenvironment.org/wp-
content/uploads/2021/07/01%202020%20Draft%20TE%20Infrastructure%20Report%20Fin al.pdf

71 Jae Hyun Lee, Delapriya Chakraborty, Scott J. Hardman, Gil Tal, Exploring electric vehicle charging
patterns: Mixed usage of charging infrastructure, Transportation Research Part D: Transport and
Environment, Volume 79, 2020, 102249, ISSN 13619209, https://doi.org/10.1016/j.trd.2020.102249

72 European EV Charging Infrastructure Masterplan, Research Whitepaper, ACEA, March 2022,
https://www.acea.auto/files/Research-Whitepaper-A-European-EV-Charging- Infrastructure-Masterplan.pdf
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https://www.transportenvironment.org/wp-%20content/uploads/2021/07/01%202020%20Draft%20TE%20Infrastructure%20Report%20Fin%20al.pdf
https://www.transportenvironment.org/wp-%20content/uploads/2021/07/01%202020%20Draft%20TE%20Infrastructure%20Report%20Fin%20al.pdf
https://doi.org/10.1016/j.trd.2020.102249
https://www.acea.auto/files/Research-Whitepaper-A-European-EV-Charging-%20Infrastructure-Masterplan.pdf
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Variable Value Data Source

N° of EVs (various) Provided by QiA

Percentage of users charging in | 0.73 (2025) Reference 70

public CPs 0.68 (2030 and 2035)

Average EV energy consumption 0.17 (2025) Reference 70

(kWhrkm) 0.16 (2030 and 2035)

Weight of peak day for recharge 0.18 Reference 71

Weight of peak hour for recharge | 0.097 D2.1

Energy use ratio (2025), (2030 and 2035) Percentages of Reference 70
i i 0 o recalculated based on

Type 1 (3-7 kw) 10%, 14% consumption per EVs

- Type 2 (11-22 kW) 5%, 8%
- Type 3 (50 kw) 4%, 7%

- Type 4 (150 kW) 3%, 5%

Table51. Hypothesis to calculate thechargers peetration.

EVs PESSIMISTIC BASE OPTIMISTIC
2021 36.720 36.720 36.720
2025 90.832 97.215 110.176
2030 152.093 166.097 196.966
2035 164.009 182.125 221.342

E-Chargers PESSIMISTIC BASE OPTIMISTIC

Type 1 (3-7 kW)

2021 1.302 1.302 1.302

¢KA&E LINRP2SOiG KFa NBOSAOSR TFTdzyRAYy3d FNRBY (GKS 9daNB LY
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2025
2030
2035
Type 2 (11-22 kW)
2021
2025
2030
2035
Type 3 (50 kW)
2021
2025
2030
2035
Type 4 (150 kW)
2021
2025
2030

2035

EVs
2021

2025

¢KA& LINR2SOi

3.227
5.037

5.435

207
513
801

865

73
181
282

304

18
45
71

76

PESSIMISTIC
21,991

51,185

KlIa NBOSAOSR

Fdzy RAy 3

3.447
5.486

6.015

207
548
873

957

73
193
307

337

18
48
77

84

BASE
21,991

55,122

FTNRY

3.881
6.451

7.241

207
617
1.026

1.152

73
217
361

406

18
54
90

101

OPTIMISTIC
21,991

60,914
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2030
2035
E-Chargers
Type 1 (3 -7 kW)
2021
2025
2030
2035
Type 2 (11 -22 kW)
2021
2025
2030
2035
Type 3 (50 kW)
2021
2025
2030
2035
Type 4 (150 kW)
2021
2025
2030

2035

¢KA& LINR2SOi

99,299
114,640

PESSIMISTIC

476
1.146
2.093

2.422

76
182
333

385

27
64
117

136

16
29

34
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Fdzy RAy 3

109,370
126,929

BASE

476
1.194
2.207

2.562

76
190
351

408

27
67
124

143

17
31

36

FTNRY

125,374
156,023

OPTIMISTIC

476
1.347
2.595

3.236

76
214
413

515

27
75
145

181

19
36

45
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EVs
2021
2025
2030
2035
E-Chargers
Type 1 (3 -7 kW)
2021
2025
2030
2035
Type 2 (11 -22 kW)
2021
2025
2030
2035
Type 3 (50 kW)
2021
2025
2030
2035
Type 4 (150 kW)

2021

¢KA& LINR2SOi

PESSIMISTIC
2,107
7,934

38,233
70,184

PESSIMISTIC

62
323
1.052

1.932

10
51
167

307

18
59

108

KlIa NBOSAOSR

Fdzy RAy 3

BASE
2,107
13,107
42,875
79,083

BASE

62
356
1.180

2.177

10
57
188

346

20
66

122

FTNRY

OPTIMISTIC
2,107
16,701
50,864
94,397

OPTIMISTIC

62
413
1.400

2.598

10
66
223

413

23
78

145
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2025 5 5 6

2030 15 17 20
2035 27 30 36
EVs PESSIMISTIC BASE OPTIMISTIC
2021 46,551 46,551 46,551
2025 98,757 112,597 143,992
2030 202,614 244,348 339,024
2035 276,003 339,196 482,556
E-Chargers PESSIMISTIC BASE OPTIMISTIC

Type 1 (3 -7 kW)

2021 642 642 642

2025 1.378 1.552 2.014
2030 2.578 3.050 4.303
2035 3.423 4.118 5.963

Type 2 (11 -22 kW)

2021 102 102 102
2025 219 247 320
2030 410 485 685
2035 545 655 949

Type 3 (50 kW)
2021 36 36 36

2025 77 87 113
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2030
2035
Type 4 (150 kW)
2021
2025
2030

2035

EVs
2021
2025
2030
2035
E-Chargers
Type 1 (3-7 kW)
2021
2025
2030
2035
Type 2 (11 -22 kW)
2021
2025

2030

¢KAa LINR2SOG Kl a NBOSAOSR

144

192

19
36

48

PESSIMISTIC
3,157
7,346

17,170
28,657

PESSIMISTIC

40
104
302

615

17

48

171

231

22
43

58

BASE
3,157
8,512
21,126
35,964

BASE

40
108
319

652

17

51

Fdzy RAy 3

241

334

28
60

83

OPTIMISTIC
3,157
9,302
23,808
40,918

OPTIMISTIC

40
121
373

770

19

59
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2035 98 104 123
Type 3 (50 kW)
2021 2 2 2
2025 6 6 7
2030 17 18 21
2035 34 36 36
Type 4 (150 kW)
2021 1 1 1
2025 1 2 2
2030 4 4 5
2035 9 9 11
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RN TEN EURE PARIS UTRECHT TURIN SARAGOSSA TALLIN
WORST BASE BEST WORST BASE BEST WORST BASE BEST WORST BASE BEST WORST BASE BEST
N° EVS
2021 36,720 36,720 36,720 21,991 21,991 21,991 46,551 46,551 46,551 2,107 2,107 2,107 3,157 3,157 3,157
2025 90,832 97,215 110,176 51,185 55,122 60,914 98,757 112,597 143,992 7,934 13,107 16,701 7,346 8,512 9,302
2030 152,093 166,097 196,966 99,299 109,370 125,374 202,614 244,348 339,024 38,233 42,875 50,864 17,170 21,126 23,808
2035 164,009 182,125 221,342 114,640 126,929 156,023 276,003 339,196 482,556 70,184 79,083 94,397 28,657 35,964 40,918
N° e-Chargers
2021 1,600 1,600 1,600 586 586 586 789 789 789 77 77 77 50 50 50
2025 3,966 4,237 4,771 1,409 1,468 1,656 1,694 1,907 2,475 397 437 507 128 132 148
2030 6,191 6,743 7,929 2,572 2,713 3,190 3,168 3,748 5,289 1,293 1,450 1,721 372 392 459
2035 6,680 7,393 8,900 2,976 3,149 3,977 4,207 5,061 7,329 2,374 2,675 3,193 756 801 947
Type 1(3-7kW)
2021 1,302 1,302 1,302 476 476 476 642 642 642 62 62 62, 40 40 40
2025 3,227 3,447 3,881 1,146 1,194 1,347 1,378 1,552 2,014 323 356 413 104 108 121
2030 5,037 5,486 6,451 2,093 2,207 2,595 2,578 3,050 4,303 1,052 1,180 1,400 302 319 373
2035 5,435 6,015 7,241 2,422 2,562 3,236 3,423 4,118 5,963 1,932 2,177 2,598 615 652 770
Type 2 (11-22 kW)
2021 207 207 207 76 76 76 102 102 102] 10 10 10 6 6 6
2025 513 548 617 182 190 214 219 247 320 51 57 66| 17 17 19
2030 801 873 1,026 333 351 413 410 485 685 167 188 223 48 51 59
2035 865 957 1,152 385 408 515 545 655 949 307 346 413 98 104 123
Type 3 (50 kW)
2021 73 73 73 27 27 27| 36 36 36| 3 3 3 2 2
2025 181 193 217 64 67 75| 77 87 113 18 20 23] 6 6 7
2030 282 307 361 117 124 145 144 171 241 59 66 78 17 18 21
2035 304 337 406 136 143 181 192 231 334 108 122 145 34 36 43
Type 4 (150 kW)
2021 18 18 18] 7 7 7 9 9 9 1 1 1 1 1 1
2025 45 48 54 16 17 19 19 22 28| 5 5 6 1 2 2
2030 71 77 90, 29 31 36| 36 43 60| 15 17 20 4 4 5
2035 76 84 101 34 36 45| 48 58 83 27 30 36 9 9 11

Table52. Summary table with EVs andtergers penetration in the usase city by type (years 2021, 2030, 203bage, best and worst scenarios
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The study of the penetration of electric vehicles and their associated chargers, in a scenario such
as the current one, immersed in systemic changes and unprecedented and hardly predictable
factors, makes the ela boration of future scenarios very complicated. Other authors "3, commonly
referenced by public administrations and the European Commission itself, propose top -down
strategies, based on the wishes of these administrations, which establish macro -objectives th at
are subsequently scaled down to reach figures for chargers, network investment needs and energy
consumption, by specific geographical area. However, these figures come up against the reality
of the citizens themselves, who, despite the incentives and pu blic aid made available, are often
reluctant to undertake the transition in their traditional means and form of transport. One of the
consequences of these policies is the generation of different adaptation speeds depending on the
macroeconomic situation o f these countries.

EV market contr ibuted to a 13% of the global sales in 2022 with an increase of 55% compared to
2022. The objective of this report is to predict the demand scenarios for the EU cities involved in
INCIT-EV project.

In our study, we have in vestigated the opposite approach, i.e. bottom -up, confronting what the
policy "wants" with what the citizen "can undertake"” and car manufacturers can produce . Following
this criterion, the main conclusions of the study were as follows:

1 There are at least 10 factors that are causing a significant reduction in registrations of new
vehicles and vans of all types (not only electric) and that are reflected for example in the
reduction of sales of between 20% and 30% of the year 2022 over the year 2019 pre -
pandemic. These factors are for example the global economic crisis manifested by a
disruption in the supply chain, a lower purchasing power of families, the aging of the
population or low birth rate in the European Union, the penetration of teleworking or
hybrid offices that allows less dependence on a vehicle, the penetration of car -sharing
options, the promotion of micro -mobility (bicycles, scooters, etc.) especially linked to
public transport, the urban environmental protection policies that are manifested for
example in zero or low emission zones, the reduction of surface parking and garages or the
pedestrianization of streets, which leads to a reduction of vehicles on the streets. The
vehicle leasing or renting system as a common format, is also generating a boom in the
sales of second-hand vehicles, harming the sale of new vehicles. Finally, health crises such
as Covid also made unnecessary to have cars at home during this period.

Therefore, all these factors w ill accentuate their influence in the coming years with an
estimated reduction in new registrations of between 20 and 35% over the pre -pandemic
figures for the year 2030.

1 The second main conclusion of our study is that the penetration of electric vehicles  will
not be as accelerated as expected in all European countries, as there are also at least 25
factors that determine its impact, which differ greatly from one country or region to
another. These factors have been classified according to the PESTEL theory (political,
economic, social, technical, environmental, or legal). In the mental decision -making
process of a citizen to switch to electric vehicles, there are many considerations, the most
important of which is economic. In those economies where purchasi ng power is lower, the
citizen will opt for other alternatives, at least as long as they allow it. The second variable
considered is convenience, which manifests itself in finding a safe place to charge daily

73 https://lwww.acea.auto/files/ACEA_progress_report_2022.pdf
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that does not generate stress for sufficient au tonomy. Therefore, cities with a horizontal
topology, where access to their own garage is possible, will have more transitions than in
others where a very high percentage of vehicles sleep on the street. In these cases, citizens
will be reluctant to change as long as they can because they will avoid at all costs the
mental strain of looking for a daily available charger along with hundreds of other citizens
who will do the same. In this case, and if the ban on internal combustion vehicles is
implemented, th ey will prefer not to have a car and to look for other mobility alternatives,
under the concept of Vehicle as a Service (VaaS) This situation may generate
dissatisfaction and an aging of the vehicle fleet because, although from 2035 IC E vehicles
will not be sold, they will be able to circulate and many citizens who will need a car on a
daily basis will prefer to extend the useful life of their vehicles with a flourishing second -
hand market. Further restrictions of fuel sales after 2035 or rise in prices are not analysed
in this report.

With existing tendence of vehicle costs increasement, a differentiation by economic class
will be perceived. Wealthy citizens with their own house or garage are prone to have an
electric car and the convenience of charging it, while a significant part of the population
will have to adapt to public transport, the  Vehicle as-a-service or maintain their ICE vehicle
by extending its service life until a second hand market of EVs will exist . This will also
occur at the country level. Some countries with high purchasing power, which have
provided incentives for the purchase of EVs and chargers, lowered taxes, and provided
other advantages in the use and enjoyment of EVs, will see greater penetration, while
other countries will inevitably fall behind expectations, as in fact is already happening, for
example, if we compare Norway with Spain or Italy. We expect at least three speeds with
leading, followers and lagging countries. In the leading countries, with many EVs on the
street opportunity chargers will be also profitable.

Regarding public chargers or the chicken and egg problem, it seems generally proven that
the existence of public chargers encourages th e purchase of EVs, but at the same time, it
has also been demonstrated that these public chargers will be used very rarely (generally
5% of charging events) and will generally be used by professional fleets (cabs, parcel
delivery, citizens in transit, etc) . However, these public chargers, generally of medium or
high power, do not solve the night charging of those citizens who do not have their own
charger if are widely available at street level . Initiatives such as low -power chargers on
lampposts (Berlin, L ondon, etc.), for residents, could facilitate this charging by eliminating
search anxiety if provided with an APP pre -booking service or large number of charging
points. This service should be very organized so that these last users would decide to make
the transition to EV. In general, public chargers should be assimilated to the EVs in
circulation (vehicle fleet) in a more or less standard percentage (1 every 10 to 15 vehicles).

If this percentage is exceeded, the service will be better and citizens willb e more satisfied,
but the chargers will probably not be profitable because a critical mass of vehicles charging
daily is needed for that to happen. If, on the other hand, there are fewer chargers than
necessary, they will be profitable, but the citizen wil | be dissatisfied. In those isolated
territories where the critical mass of EVs is low, the private owners or public administration
might have to assume the installation of chargers because no private company will do it.
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1 Another important aspect of electrification is the implementation of ultra  -fast chargers on
the main highways. Specifically, atleast every 60 km onthe TEN-T network asitis proposed
in the Fit for 55 package. These chargers with power ratings above 150 kW require large
investments in the adaptation of the electrical grid and the deployment of renewable
energies. These chargersrequire a criti cal mass of vehicles charging daily, which is unlikely
to be covered for most of the year.  On the other hand, during holiday trips, there will be
such an avalanche of vehicles that there will be a deficit generating large traffic jams at
the charging points. These vehicles will however be more expensive and will again classify
people by purchasing power.

In short, electric vehicles will not penetrate  in the EU in a homogenouslevel, with different speeds
as quickly as expected and will do so unevenly and very depending on purchasing power. Once the
major technical challenges have been resolved and the early majority have made the transition,
it is necessary to focus on the large mass of the population who live very tightly and who need
cheap and comfortable solutions and will otherwise not take the plunge.

After analyzing the situation with the aforementioned factors in the 5 cities that are part of the
Incit-EV project, the penetration curves might be as expected in some cases and rather low in
others. We bring here to examples; Utrecht as leading city an d Estonia aslegging country.

Forecast EVs (BEV+PHEV) Registrations Utrecht, Netherlands Forecast Vehicles in use, total and EVs, Utrecht, Netherlands

Pass. Cars +LDV Registrations
5 Penetration EV (base) /Total Pas. cars + LDV stack

Regist. ALL CARS VStock Worst  ====EVStock Base  e==EVstockBest == Pass. CarstLDV Stock

Figured5. Utrecht EVanew registrationsLeader country Figured4. UtrechtEVs sick leder country (38% in 20¢

Forecast EVs (BEV+PHEV) Registrations Tallin , ESTONIA Forecast Vehicles in use, total and EVs, Tallin , ESTONIA
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Factor

Description

Policy support:

Charging infrastructure installations

- Opportunity By Mars 2022 3.814 publicly accessible DCchargers (i nc | ud i rb@kWY
chargers and 52.774 regular AC public accessible charging stations were available.
installed by  (AVERE)
authorities.

- Regulation .

a% 1% Bornes publiques
on 2% 2152 331 1%
pollutants 898 433 (hors Tesla)
- Other
2%
advantages 1290 :ACmonophasé~P<7,4 kW .
q ACtriphasé - P 7,432 22 kW
(parklng | | Ac:::::h::: -P>22kW
adv ant M oc-p<s0kw
M oC-50kW s P <150 kW
) M DC-150 kW <P <350kW
Moc-p2350kw
Source : AVERE Mars 2022
55515
28537
20048
14799
8600 10 161
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The distribution of the public charging point on the national territory is as
follows:

Total France : 55 515

124 38 58 29

Réunion Guadeloupe Martinique  Guyane

https://www.avere -france.org/wp -content/uploads/2022/03/GIREVE Barometre -
IRVEDGECAVERE Mars2022.pdf

Starting early as basis for the current network
Pilot project on electromobility and charging infrastructure started as early

as 2008 in the larger cities in the Netherlands, with the aim of improving
air quality. In 2012 the first national fiscal benefi ts were introduced.

National Charging infrastructure  Plan

The government has a voluntary policy for the deployment of public
charging point. Hence, highway management companies are required to
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deploy at least 4 charging points (HP at minimum 150kW) where ver there is
already a petrol station availabl e
leveraged to support deployment by those companies.

The objective is to eliminate o0bl a:
Zero Emission Zones

13 cities have adopted ZFE in France : Paris Aix-Marseille, Montpellier,
Grenoble, Lyon, Montpelljer, Nice -Céte d'Azur, Reims, Rouen, Strasbourg,
Toulouse, Toulon, Saint-Etienne.

In several of them (Paris, Grenoble, Montpellier, Rouen, Strasbourg,
Toulon), some surrounding suburbs have also decided to be integrated into
this scheme.

An official sticker is required for all vehicles (Crit -Air) entering a ZFE, and
the oldest diesel and gasoline vehicles are progressively banned from
entering those zones. EVs benefit from t his scheme as they have the
cleanest record.

A car without sticker or outside ol
to a (068 fine.

It is to be noted though, that since this measure is posing a social issue
(constrained drive -thru by poor social popu lation with no alternative), it is
not always strictly enforced.

Incentives for the For private owners, there is up to 3 schemes applicable : tax reduction,
acquisition/set up reduced VAT and local subsidies

of new private
Charging Stations
provided by the
local/national
administrations in a
given city
(whatever type
they were).

The tax reduction against having a charging point installed at home by a
professional, up to 75% of the amc
points can be installed in case of married or contracted couples. The VAT is
also reduced to 5,5% for a normal charging point, and to 10% for a reinforced
socket for slow charging.

For share charging, the situation is more complex due to collective approval
need and added cost to bring the power to a parking spot usually more
distant.

Thus, for sharedpri vat e charging, the | aw gi
that avoid blocking by building management or collective decision. Besides
the same incentives applicable for owners/renters, a direct subsidy up to

* ¥k

* ok
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1960 (bef

And f or
Advenir program.

shared

ore 5,5%

col

V A T )talladion dostdopa chaogind |
point up to 22kW is also planned under Advenir program.

| ect i

vV e

charging

Some local authorities also provide additional incentives either as direct
subsidies for charging point installation or as a discounted price on public

charging.

(https://jechangemavoiture.gouv.fr/icmv/aide

-achat.html?content=aides -

locales)

Economic flat
Incentives for the
acquisition of new
EVsprovided by the
local/national
administrations in a
given city for the
new EVs sales
purchased by the
city population or
companies

Private car owners

1 The government offers a scheme to incentivize acquisition of new

EVs.

than 0 gCO2/km (until 2022, it

The EV mu

(until end of 2022)

o

to a cleaner vehicle.

scheme.

1

T Up t
Plugi n Hyb
of 2022.

rid EVs

ar

st

e

cost [
was

es s

t han

respectivel
20gCO2/Km). Plug-In Hybrid EVs are thus no longer eligible to this

however

06,000 of ecological bonus for purchasing or leasing a new EV

a n ot ha exchanging@mdld polluting vehicle

el i b

gi

Since April 2022, converting an ICE vehicle to EV powertrain is eligible to
the EV incentive scheme.

Some local authorities also provide additional incentives. (Ex: in Paris, up

t o

a6, 000

can be

owners with lowest income).

add

(https://jechangemavoiture.gouv.fr/icmv/aide

ed

for

convert

-achat.html?content=aides -

locales)

Tax reduction
applied to EVs

There are no national tax reduction applied for private car owners (other
than tax reductions on charging points). However, locally, the cost of initial
registration
papers) can sometimes be exempted or reduced for an EV.

vehicl e

For Businesses, there are the following.

(delivery

of

1 VAT exemption is only applicable to LCV and commercial vehicle
but not on regular EV cars.
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Exemption of Commercial vehicle tax for vehicles emitting less
than 60 g CO2/km. (TVS = taxe sur les véhicules de société)
However,

hig

EV
the value of the battery
her than the

car s
-;usual l

have an
G610, 000 to (

y

def aul t

a0 ¢plug i

a9, 900

Taxes for the ICE
cars

Punitive measures: high-emitting CO2 vehicles (above 128 g
CO2/km) must pay a tax (ecological malus) that increases with the
p to G4
Taxesfor diesel was meant to be slowly increased to match
gasoline tax, but no further (as this is socially not acceptable and

e mi

| ed

SSsSion

t o t hvee sotybe Iclroiws i s .

evel

) u

0,000 f

However,

temporarily reversed due to the increase of oil prices and its
impact especially on diesel.

Incentives for
electric pri ces
applied to EVs

There are no incentives at the national level for electricity prices. Some
local support

Parking fees
applied to EVs

The larger cities progressively adopt policies to get parked vehicles of the

street. This limits the options for publ

ic on-street charging and makes

(shared) private charging or public parking in garages more and more crucial
in the availability of charging options.

Parking fees are also the only way public charging points can aim at

profitability in city centers because

turn -over at the charging points.

relative long parking time decrease the

Other measures
with economic
impact in the city

Following the 2022 elections, the government has announced new measures
to support electromobility among which :

A government-backed interest free loan for low -income households

accounts . .
to afford an electric vehicle f
to cope with Low Emission Zones. This plan, together with electric
car retrofitting will be suppor
Factor Description
. GDP
Country's GDP
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This KPImay According to the first estimate of French national Statistics (INSEE) , gross

be

indicative of
its
productivity
innovativene
ss and
leadership
adopting
new
technologies

domestic product (GDP) decreased by 0.2 percent in Q1 2022 relative to Q 2
2021.

FRANCE GDP evolution (in %)

o1 Q1 Q1 Q1 Q1
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This was mainly due to a decrease in household purchasing power (Gross
disposable household income) by 1,9 %, and a lower consumption by 0,7 %.

COVID

The COVID and postCOVID impacts are visible on the GDP in the figure
above. The recovery has bounced back stronger than the decrease, but as
the rest of developed economy, faced supply issues due to prolonged COVID
impact in China and time required to rebuild supply chains

Actual vehicle sales

The absolute and relative share of EV in the vehicle sales has been

data increasing. PHEV sales represent an important share, even though BEYV still
- Absolute represent a larger fleet.
figures and In 2021 YTD the EV sales share was 18,3%, with 9,8% of that being BEV2021
percentage has shown a r_enevyed popularity_ of PHEV EVs, the introduction of popular
P aelEs i PHEV models is a likely explanation.
the last
years,
categorised
by type:
gasoline,
diesel, plug-
in-hybrid,
battery -
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electric, Car sales by main types of energy in France in 2021 were as follows:

other.

Fuel Type 2021 % Share 2020 % Share
Petrol 667,503 402 774,383 469
Diesel 340482 211 504,178 306
Hybrids 427,237 258 243876 1482

of which plug-in 141,012 85 74,552 45
Battery Electric 162,106 98 110916 6,7
Bicarburation : essence + GPL + GNV 49,782 30 16641 10
Superethanol 2424 01 3 00

Total number of alternative fuelled (BEV, PHEV H2, LPG, CNG, LNG)
passenger cars (M1).

1,000k —
2,686
800k 158,723
500k
400k
144,435
200k 2,376 2i349

153; 935
235,000 225,918 207,684 169,613

2 7,00
16
7c02 mz@:ﬁﬂm&.“ !

=) o 2 ~ v %) I S )
Uxl ] - o o , - , 1.

VR, VIS S | S S F ”F‘ "9 1?' "f’ ”E" =
@ BEY @ PHEV @ H2 LPG CNG @ ING
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Category
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017
2018
2019
2020
2021

(source : eafo)

EV buses

BEV

2602

2399

2604

5293

9313

17376

286855

43288

64786

89631

123171

166052

277001

442241

PHEV

GEE

1466

2955

8025

14492

25295

35734

37254

132308

273600

Chart

HZ

13
47
76
111
174
i)
398

LPG
233000
230000
225918
223377
207554
134011
169613
161929
153985
147128
144435
144465
143788
158723

CNG LNG

2376

23549

2127

2173

2202

2382

2665

2656

At the moment all new public transport bus concessions contain an increased
shares of EV or CNG busses. By mi®022 about 1.000 electric busses were
used in France through 40 transport networks.This represent an increase of
475 buses compared to end of 2021, and a share of about 5% ofthe total city
bus fleet (vs 25% for CNG buses)

Market mobility
options

Car sharing de

ployment

The amount and share of shared vehicles has been stable through the Covid,
EV Car at 11,500 cars used in 2020 and 2021, of which 16% were BEV.

Sharing

- Degree of
g Station-based | 9300 6%
Deployment
of Smart Free-floating 2200 59% 1298
APPs for
mobility Total 11500 16,1% 1856
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- Infrastructur

e for H2 or _
gas options H2 infrastructure
- Users There are 63 public H2 refueling stations in France, concentrated in H2
mobility producing regions. Most of them (50) have 350 bars for buses.
patterns P L TR, 3 Cologne
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Carte des stations a hydrogene en France (h2-mobile.fr)
Total Cost of car (Data from theNetherland appear in this section as the situation is roughly similar)
ownership

Upfront costs
- Upfront cost

(including
taxes)

- Operation
Cost
(including
electricity)

- Maintenance
Cost

- Comparison
with other

The upfront cost for a BEV are about 0 5. 0 0 O thhn fay & @mparable
gasoline vehicle.
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https://www.h2-mobile.fr/stations-hydrogene/

mobility

options (ICE
€ 45.000
cars, H2) |
I
€ 35.000 | .
|
I I
€ 25.000 |
n |
|
€ 15000 I
I
“ B m 100N
— |
Purchase Total tax | Purchase Total tax | Purchase Total tax Purchase Total tax
2Ry price and price and | price and price and
incentives incentives | incentives incentives
Gasoline BEV Delta I Gascling BEV Delta
Business | Private
B Mett (excl VAT en excl purchase tax) VAT (BTW) BFurchase tax (BPM)
B MIA tax advantage Delta mTotal tax and incentives
TCO
The TCO fora BEV is abouti 4 . 0 0 0 thdn domeecomparable gasolin e
vehicle.

€ 35.000 s
I
|
|
€ 25000 = II
|
n !
|
€ 15000 I
I
|
|

£5.000 II I
|
| |

TCO  Totaltax TCOO  Total tax TCO  Totaltax TCO  Total tax

- 5.000 and and l and and

incentives incentives ]| ncentives incentives

Gasoline BEV Delta | Gasoline BEV Delta
Business I Private

B Depreciation M Energy costs MRoad tax  Minsurance M Maintenance M Total tax and incentives 8 Defta

Chargers in cities:

sustainabilit Smart grids
y image
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sustainabilit
y policy
availability
of a smart
grid

support to
electromobil

ity

Smart grids are not widely available, only on a pilot basis.

Factor

Description

Personal Economic

In 2018 the average net disposable income per household was 37.67 thousand

Situation euros in metropolitan France. However, half of those households h ad a net
. Disposable disposable income below 30,62 thousand euros.
Incomes. The table below shows how income levels were distributed amongst the
Include a population.
table
describing
the
population
structure by
disposable
incomes.
** % ¢KAa LINR2SOG KFra NBOSAGSR FdzyRAy3I FNRY GKS 9dzNR LY
* under grant agreement No 87568Bisclaimer:The sole responsibility for any error or omissions lies with the edito
: The content.does nohecessarily reflect the opinion of.the Eurgpean Commissioq The European Commission is I N c IT_ EV
* ok not responsible for any use that may be made of the information contained herein



Figure 1 - Revenu disponible par ménage selon la tranche de
revenu en 2018

Limite supérieure de

Revenu annuel Nombre d'unités de
tranche de revenu .
. moyen (en consommation moyen
(décile, en euros par
euros par an) par ménage
an)
=2 13 820 10 030 1,10
D1
D1aD2 17 820 15910 1,15
DZ2aD3 21 670 19 730 1,21
D3aD4 25760 23 680 1,34
D4 a D5 30620 28150 1,46
D5 a D6 36 160 33 320 1,59
D& a D7 42 480 39 260 1,69
D7 aDa 50 840 46 450 1,82
D83 D9 B85 250 57 230 1,90
_Su'jfre”r Iir 102 880 1,97
2 D9
Ensemble " 37 670 1,52

Sources ; Insee-DGRP-Cngl-Crav-CCMSA, enquéte Revenus fiscaux et socigux 20758,

Table columns title translations :

Limite supérieure de tranche de revena Upper limit of revenu decile

Revenuannuel moyen= Average yearly revenu

Pgodtg"f Xwpkva"fg" eq praresponds ko thp consaniption 1 p «
power of the household calculated adding 1 for the first adult adult, 0,5 for other
members above 13 Yoand 0,3 per children below 14 yo.

User perception The Avere (national association for development of electric mobility)
and environmental  together with Mobivia (European leader in multibrand vehicule maintenance)
awareness launch an annual, large -scale survey of electric vehicle drivers to access the
= : characteristics of EV drivers, their expe riences with electric vehicle driving
- erception ) o
f i and the course of the EV purchasing process. The last inquiry of November
ofquality 5021 showed the following results:
- Pride feeling
for EV
driving https://www.ipsos.com/sites/default/files/ct/news/documents/2022 -

(acceptabilit 01/Presentation%20barometre%20Ipsos%20Ave#e20Mobivia_0.pdf

y)
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Level of
environment
al awareness

Housing type

In 2017, 56% of the housing stock consisid of detached houses (35,7 million),

distribution while collective housing is now growing faster than individual houses.
- Percentage However, this rate ranges from 22% in Paris region to 39% in cities over

of people 100 000 inhabitants, 66% in smaller cities and 92% in rural areas.
living in This means that up to 78% of people (in Paris region) live in collective
detached, housing. Most of them do not have a parking space and must rely on public
semi- parking space and therefore on public charging infrastructure.
detached or
flat houses.

Factor Description

Access to smart charging
infrastructure

E-Infrastructure
deployment at
national level.
Pre-installed e -
charging by law in
new buildings and
large reforming.
Opportunity
Charging in cities,
Periurban and
highways.

Public charging

Charging at home dsmart meters and internet

Housing complexes

Utility

Vehicle performance

EVautonomy
Fast Charging
capacity

Wireless charging
capacity
Automatic Driving
Interconnectivity

Fast charging capacity

New electric vehicles on the French market allow between 50 - and
150-kW fast charging, but most of vehicles used to be sold for slower
charging up to 22 kW (except Tesla).

Wireless charging

Dynamic wireless charging is being studied by the government as a
hypothesis for HGV that would require big batteries to be able to
cover long distance. The French ministry of transport publishe d an

* ¥k

* ok

¢ KAaA

LINE 2SO

KFra NBOSAOSR

Fdzy RAy 3

FTNRY

i KS

9 dzNR LJ:

under grant agreement No 87568Bisclaimer:The sole responsibility for any error or omissions lies with the edito
The content does nohecessarily reflect the opinion of the European Commission. The European Commission is
not responsible for any use that may be made of the information contained herein

inciT-EV



** %

electric road roadmap in September 2021 and is discussing with
Swedish and German ministries about the future of this technology.

Static wireless charging is not yet deployed but is studied for private
users (high-end segment) or for buses.

Factor

Description

GHG emissions from
private vehicles at city

Europe is pushing a goal for 100% of new cars sold to be emissions
free by 2035 which will be applicable in France as well.

level
Currently, mobility and transport has had a si gnificant share in the
FR GHG emissions, and this has remained stable in the last ten years
(yellow line in the graph) . Source: French Guvit.
Indice base 100 en 1994
130 -
120 -
110 A
100 4=’
90 -
80 -
70
60 L T T T T T T T T T T T T T T T ™
1994 1999 2004 2009 2014 2019
== Résidentiel et tertiaire Transports intérieurs
== Secteurs hors résidentiel tertiaire et transports == Ensemble des secteurs
Transport is the main contributor in terms of N Ox and copper (Cu).
Although NOx are decreasing against traffic increase, copper
remained stable (linked to braking system and rail systems)
140
;-"'_"__"'-—-"'__"---"—"-'\
120 = =
- \
100 &E‘"--..- -:
8 \‘T “‘"\.—\‘ — NP
&0 + ‘\. -
40 o ——
\\ o _\‘—\
’ Tt o _-_\‘ak‘-z_
D‘IEBD ' 19‘92 1894 ' 1886 19‘9& ' 2|J|II ’ 2I!ll]? ' 2004 IZIZIIIIE ' 2008 .20I10 212 ' 20‘1-1 2D‘1B ' 20‘13 ?J]?Jil(l
s S0Z Indussirie NOx Transporis PM2,5 Réaidentiel | Teritsire
= = Hg Induslrie = = Cu Transports HAP Résidentiel / Teriraine
NH3 Aariculure | Svivicullure
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https://www.statistiques.developpement-durable.gouv.fr/edition-numerique/chiffres-cles-transport-2021/37-emissions-de-gaz-a-effet

Air Quality at city level Air quality at NL level are directly derived from EU laws and have been
enactedinthe ] darti ¢l ed R 2ddle de | é&panlvd armo
du 19 avril 2017 relatif au dispositif national de surveillance de la qualité
de | 6air ambiant

Air quality has improved over the years thanks to actions plans at ve
levels but there are still some pollutions in Nfdd Q above the regulatec
level, as well as particles (PM10) which are mostly due to agriculture.

Noise level from traffic at 54% of French people are exposed to transport noises (aerial or terre
city level transports).

Noise levellaws exist since 1992 and have been reinforcedebylaws
notably 2002/49/EG. The government policy is prevention and solving
most critical situations. For areas the most concerned, a map of noise
be elaborated and then an action plan (PPBE = plan de prevention dt
RFya ft QSY@ANRBYYSYSyiovo

The map below showthe noise pollution due to traffic in Paris region :
S : f R : R X !?/4'/»'!‘3 S' ‘ \ y “ Sl fl—

ol T ,‘

https://carto.bruitparif.fr/

Factor Description
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https://www.legifrance.gouv.fr/affichCode.do?idArticle=LEGIARTI000006835544&idSectionTA=LEGISCTA000006177052&cidTexte=LEGITEXT000006074220&dateTexte=20161118
https://www.legifrance.gouv.fr/affichTexte.do?cidTexte=JORFTEXT000034453742&dateTexte=20170516
https://www.legifrance.gouv.fr/affichTexte.do?cidTexte=JORFTEXT000034453742&dateTexte=20170516
https://www.legifrance.gouv.fr/affichTexte.do?cidTexte=JORFTEXT000034453742&dateTexte=20170516
https://carto.bruitparif.fr/

** %

Policy support:

PNIEC (National
Plan for Energy and

National Plan for Energy and Climate

Climate) these emissions by 55% by 2030.

Clean Vehicle
Directive
Other National
Directives

At the national level, Italy is expected to reduce CO

emissions in the transport sector) .

The primary, long -term objective of the European Union is the CO »
zero-emission in 2050, with an intermediate objective to reduce

2 emissions by

33% by 2030 (compared with the 2005 data) with a particular focus
on road transport (cars and vans are responsible for 61% of the total

Moreover, the RED Il (Renewable Energy Directive) directive
imposes to each Member State a target of 14% in the usage of
renewable energy sources (RES) in the transport sector. This target

can be reached through a mixed usage of renewable energies (such
as biofuels and electric power) and it is expected to be increased at

28%30% by 2030.

Figure 1 shows the expected trajectory of RES share in the transport

sector.

Final gross consumption recorded in the transport sector {Mtoe)- RED Il
Final gross consumption projected in the transport sector (Mtoe)- RED Il
s RES T share recorded (%) RED I

w) w= RES | share projected (%)- RED 1)

Iy

6.5% (Al
5.6% S ¢
% o = 0

22,0%
20.1% O
18,6% Vo)
17.2% o
o~

37 326 315 330 33 317 04 309 314 319 31,3 30,7 301 295 289 285 284 281 279 15

2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030

Figure48¢ Trajectory of RES share in the transport sector

For the transport sector, the impact on emissions can be mainly
attributed to developments in shared and public mobility and the
gradual and natural renewal of the fleets of veh icles, with the
adoption of vehicles characterized by very low (or zero) CO »

emissions.

Clean Vehicle Directive

74P i

Y2

mobilit?’ el ettrica: scenar.i futur.i e

e.org/wp -content/uploads/2021/03/DEF_ReportMOBElettrica -1.pdf)
75 https://ec.europa.eul/jrc/en/jec/renewable -energy-recast-2030-red-ii
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The Clean Vehicle Directive’® (Directive n. 1161/2019) indicates a
minimum share of low -emission vehicles in the fleets used by Public
Administration bodies. In particular, 45% (in 2025) and 65% (in 2030)
of all the vehicles purchased or rented by the Public Administration
must be low -emission.

Considering public transport , the directive imposes that at least
22.5% of new buses purchased until 205 must be zero-emissions, and
this share will increase to 32.5% until 2030. To reach these
objectives, 600 million euros have been funded to purchase, from
2022 to 2026, low or zero -emission buses for urban and extra-urban
transport.

Other National Directives

The National Strategic Plan for Sustainable Mobility  allocates 3.7
billion euro to renew the fleets of public transport (buses), to
decrease the average age of the vehicles (currently 11.4 years) to
the average European level (7.5 years).

The National Plan for Charging Infrastructures  (PNire) " has the
objective to foster the adoption of EVs through incentives to
implement charging infrastructures. In particular, the objectives are

T Implement 4,500 813,000 charging points with public access

1 Implement 2,000 & 6,000 fast charge charging points with
public access

1 Implement fast charge charging points in at least 500 fuel
stations on motorways

1 Implement fast charge charging points in at least 1,750 fuel
stations on other roads

Incentives for the As well as other member states, Italian Government allocates funds
acquisition of low/zero for the acquisition, by private users, of low emission or zero emission
emission vehicles vehicles. The total amount of these funds increased rapidly in the

recent years (from 60 million euros in 2019 to 283 million euros in
2021 for cars, and from 10 million euros in 2019 to 29 million euros
in 2021 for moped and scooters) .

The incentives vary accordingly to the emission level (CO » g/km) of
the purchased vehicle, and are higher in case the buyer wants to
scrap the old vehicle. For instance, if the new car has a CO , emission
level lower than 20g/km the incentive is 2,000 euros (1,000 euros
without scrapping the old vehicle), while if the CO » emission level is

76 https://ec.europa.eu/transport/themes/urban/clean -vehicles-directive_en
77 https://lwww.governo.it/sites/governo.it/files/PNire.pdf
78 https://ecobonus.mise.gov.it/fag/agevolazioni  -e-risorse-disponibili
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higher than 60g/km the incentive is 1,500 euros (no incentive
without scrapping the old vehicle). The rationale of these different
incentives is to foster the substitution of the older vehicles with new,
low emission ones, since 58% of all circulating vehicles have more

than 10 years’.

In addition, tax reductions have been introduced for the owners of
EVs and other low emission vehicles. In particular, the owners of
electric and hybrid vehicles are exempted from taxes (related to the
vehicles) for 5 years, and in the following years, they can count on a
reduction by 75% of the annual vehicle -related taxes. Moreover,
companies with private fleets can count on a 25% discount on taxes
if they have vehicles with a CO , emission level lower than 60 g/km.
Based on the same rationale, an improvement of the tax burden is
foreseen for the acquisition of new vehicles with high CO > emission

levels.

Furtherly, other incentives can be allocated by the different regions,
and in particular by the ones mostly affected by the high level of
pollution, and in which the traffic limitation measures (due to high

pollution levels) are more restrictive.

Incentiv es for the
installation of charging

points

The lack of effective and distributed charging infrastructures is
recognized as one of the most important affecting factors for the

adoption of EVs. To overcome this barrier, the Italian Government,
besides fostering the installation of publicly accessible charging

points, incentivizes the installation of private ones
private companies, and residential buildings.

by citizens,

In particular, these categories can have access to a 50% tax reduction

installing EV chargers.

Parking fees applied to

In many lItalian cities, EVs are exempted from the parking payments

EVs in the central zones.
79 https://www.aci.it/laci/studi -e-ricerche/dati -e-statistiche/veicoli -e-mobilita.html
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Factor Description

Italian GDP Italy's GDP amounted to about 1.65 trillion euros in 2020. As shown in
- GDP per capita Figure 2, t he Italian economy was growing at low rates over the past
years, but the country's GDP dropped during 2020. The consequences
of the pandemic on the global economy have been e normous. As one
of the most affected countries in Europe and in the world, the impact
of COVID19 has touched all sectors and aspects of Italians' life.

1,794,934.9

1,771,391+

1,736,592.8

1,695,786.8

1,655,355 1,653,577.2

1,648,755.8 /
1,627,405

~624,358.7
5000 1.611,279.4 1,612,751.3

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

Figure 2¢ GDP of Italy 201R020¢ statista.com

Many estimations on Italian GDP growth have been published since the
outbreak of the pandemic. Pre -pandemic forecasts show that,
initially, a more positive approach was characterizing the economic
outlooks for 2020. Actually, in December 2019, a growth of 0.6 %was
expected for the n ext year. Thereafter, later estimations took into
account a different scenario. A study published in May 2021 reveals
that the Ital ian GDP decreased by 8.9%during 2020.

In addition to slow growth, Italy's economy is characterized by large
internal dispari ties between different regions, as shown in Figure 3.
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Province of Bozen

Lombardy

Aosta Valley

Province of Trento

Emilia-Romagna

Lazio

Veneto
Liguria 323
Friuli-Venezia Giulia 319
319

Tuscany

Piedmont 317

Marche 277

Umbria 26.2
Abruzzo 251
Basilicata 231
Sardinia 213
Molise 211

Apulia 189

Campania 139
Sicily 179
Calabria 17.3
0 5 10 15 20 25 30 35 40 45 50 55

GDP per capita in thousand euros

Figure X GDPper capita in Italy 2019, by regiqistatista.com

In 2019, the GDPper capita (an indicator of economic performance,

calculated as a division of the total gross domestic product of a

country in a certain period by its population ) in Italy reached roughly
29.7 thousand euros. When analyzed from the regional perspective,
the highest values can be observed in the Northern areas of the
country.

Forecasts published at the end of 2019 estim ated that Italy's economy
would have experienced slow growth during 2020. However, the
outbreak of COVID-19 significantly changed this scenario. Different
estimations on lItaly's GDP growth have been published since the
outbreak of the coronavirus pandemic. Some of the most recent data
from 2021 show the GDP decreased by 8.8%in 2020. Similarly, a
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forecast from December estimated that this figure might drop by 8.9%
during the year (Figure 4).

0%

GDPwolime growth

-10%

2020 2021 2022

Figure 4 Forecasted GDP growth in Italy 2222 statista.om

According to a forecast from July 2021, the Italian GDP will increase
by 5%in 2021 compared to the previous year and by 4.2 %in 2022.

Automotive market The Italian passenger car market suffered a downturn in 2020 (Figure
5). As the novel coronavirus pandemic unfolded worldwide, the global
automotive market was severely affected. Italy was among the
hardest-hit countries as the first wave reached the European
continent.
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Figure 5 New passenger car registrationdtaly2007-2020¢ statista.com

Italy's car market tanked amid the coronavirus outbreak in the country
at the beginning of 2020. In April , Italy recorded only roughly 4, 300
new car registrations, down from almost 175,000 units compared with
April 2019.

Figure 6 shows the number of passenger cars sold in Italy from 2014
to 2020, by fuel type.
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2,000,000
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=]
=
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[=]
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=
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Mum be r of new registrations

2014 2015 2016 2017 2018 2019 2020

500,000

@ Diesel @ Petrol LPG @ Methane @ Hybrid* Electric @ Hydrogen
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* %

2020

= Diesel 461,274
= Petrol 523,140
LPG 94,260
= Methane 31,613
Hybrid® 250,729
Electric 32,538
= Hydrogen 2

Figure & Passenger car sales in Italy 2@D20, by fuel type statista.com

In 2018, the sales volume of passenger cars in Italy decreased for the
first time since 2014. This contraction has a potential correlation with
the introduction of the Worldwide Harmonized Light Vehicles Test
Procedure (WLTP) in Europe in September 2018. Manufactuers
slowed down deliveries due to the new regulation, which imposed
stricter certification procedures for emission targets o for instance,
Real Driving Emission (RDE) test cycles. In 2020a reduction of up to
40% incars running on diesel, petrol, and LPG have been registered
in ltaly.

The sales volume of hybrid vehicles almost doubled betwee n 2019 and
2020, surpassing 250,000 units in 2020.

While hybrid vehicles were consolidating their presence in the Italian
car market, fully electric vehicles represented a small niche in 2020.
Due to the low number of charging stations available on Italian
highways, range anxiety is still a barrier to the widespread adoption
of EVs. However, with a m arket share of about 2.3%, electric vehicles
are certainly inc reasing in popularity. Back in 2018, the first hydrogen
car was sold in the city of Bolzano, and in 2019 the number of
hydrogen car registrations reached 17 units. While not a significant
quantity, it is a potential sign that Italians are looking forward t o
driving innovative and more sustainable vehicles.

Figures 7 and 8 show the significant increase, in terms of registrations
and market share, of full -electric vehicles in 2020.
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Figure 7¢ Annual number dull-electric car registrations in Italy from1Z0to 2020g
statista.com
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Figure & Market share ofull-electric cars in Italy from 2010 to 20@6tatista.com

Innovation index The Global Innovation Index (Gll) # takes the pulse of the most
recent global innovation trends. It ranks the innovation ecosystem
performance of economies around the globe each year while
highlighting innovation strengths and weaknesses and particular gaps
in innovation metrics.

Envisionedto capture a picture of innovation as complete as possible,
the Index comprises around 80 indicators, including measures on the
political environment, education, infrastructure , and knowledge
creation of each economy.

The different metrics that the GIlI of fers can be used to monitor
performance s and benchmark developments against economies within
the same region or income group classification .

80 https://www.wipo.int/global_innovation_index/en
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The 2021 edition of the GII presents the latest global innovation
ranking of 132 economies, also focusing on the im pact of the COVID-

19 pandemic on innovation.

In the 2021 GlI, ltaly stands at 29™ place (18" place among European
Countries), with a score of 45.7. Comparing this result with the GDP
level (useful to have insights about the relationship between the level

of innovation and level of development of a country), | t a
performance is at expectations for its level of development (Figure

9).

60

o
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o
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GDP per capita [PPP$ logarithmic scale]
Innovation leader Performing at expectations for level of development
Performing above expectations for level of development Performing below expectations for level of development

Figure & Relationship between innovation and developne@iobal Innovation

Index 2021

Focusing on the different pillars of the GlIlI (Figure 10), Italy performs
better in knowledge and technology outputs (ranked 18", with a score
of 41.7) and infrastructure (ranked 26 ", with a score of 54.2 ).
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Knowledge and technology outputs ®
Infrastructure 4 ® %
Global Innovation Index 2021 29
Human capital and research 4 ® 31
Business sophistication 4 ® 32
Creative outputs 1 . 34
Institutions 4 . 36

Market sophistication 1 ® 43

Note: The highest possible ranking in each pillar is one.

Figure 1@; The seven Gll pillar ranks for l@f@lobal Innovation Index 2021

Considering the infrastructure point of view ( Figure 11), a relevant
outcome is the performance of ltaly in terms of environmental
sustainability (7 " place, with a score of 52.0).

{}* Infrastructure 54.2 26

3.1  Informationand communicationtechnologies(ICTs) 78.3 38

311 ICT access* 76.4 44
3.1.2 ICT use* 716 44
31.3 Government’s online service* 829 36
31.4 E-participation* 821 41
3.2 Generalinfrastructure 32.3 51
3.21 Electricity output, GWh/mn pop. 4,763.4 49
3.2.2 Logistics performance* 786 19
3.2.3 Gross capital formation, % GDP 16.3 1080 ¢
3.3 Ecological sustainability 520 77ee
3.31 GDP/unit of energy use 15.8 18
3.3.2 Environmental performance* 71.0 20

3.3.3 IS0 14001 environmental certificates/bn PPP$ GDP 65 14ee

Figure 11 The seven Gl pillar ranks for l@alglobal Innovation Index 2021
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Battery price Today, tectric vehicles are generally more expensive lfDEnehicles, mainly

Price parity between EVs
and ICE vehicles

becausef the expensiveness of the batteri@ace battery prices come down, E'
should cost the same, or less, th@&vehiclesThus, tacking battery priceis helpful
to understaand whenthe price parity between EVs and ICE vehicles will be reac
and similarlyto understand the growth of the stationary energy storage secto

An analysis conducted by Bloomberg® highlights a persistent decline
in prices of EVs batteries from 2010 to 2020 (Figure 12).

$1,200/kKWh

900

600

300

0

2010 11 12 13 14 15 16 "7 18 19 2020

Figure 12; Battery price trend from 2010 to 202@loombergNEF

If this trend will be maintained, average pack prices in 2021 should
be $125/kWh. A potential factor that can interrupt the trend is the
increase in the price of the key metals (accounting for about one third
of the total cell cost , without considering processing costs) used in
lithium -ion batteries over the last 12 months .

On the other hand, cost savings are coming from other parts of the
battery that could minimi ze the impact of rising commodity prices
(i.e., the manufacturing process is continually improving, reducing
scrap rates and unplanned stoppages). Moreover, t he mix of battery
chemistries in the market is also constantly evolving, with
manufacturers always looking to substitute the most expensive
materials .

According to another analysis, made by ARK Investment Management
LLC®, price parity between EVs and ICE vehicles is rapidly
approaching (Figure 13), and the price parity is foreseen in 2023
(example based on a comparison between a Toyota Camry and a 350-
Mile Range EV.

81 https://www.bloomberg.com/news/newsletters/2021  -09-14/ev -battery -prices-risk-reversing-
downward-trend -as-metals-surge

82 https://ark -invest.com/
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Figure 1%+ SKA Of SQa LINAR OSa O2 Y tMild\Rarkge 5\)ARK
Investment Management LLC

Considering the ltalian situation, the startup Italvolt announced the
investmentin a battery Gigafactory of its own in the country , planned
to be the largest EV battery plant in Europe # that will have positive
effects on the supply chain of the batteries.

Factor Description

Zero-emission mobility in Sustainable mobility is gaining importance in urban areas, where the
urban areas negative effects of pollution and congestion are more visible and daily
experienced by the citizens.

The implementation of sustainable mobility in urban areas needs the
inte gration of different means of transport, and in particular the
public transport needs to be integrated with sharing mobility services
(such8 as car/scooter sharing and bike sharing) in the first and last
mile. 8

Table 1 shows the data monitored in six Itali an cities involved in the
Clean City Campaign®®

Bari Bologna | Milano Napoli Roma Torino
Public transport (vehicles*km/citizens) 32 45 88 51 57 38
Electric public transport (%) 17% 27% 76% 56% 55% 3%
Sharing mobility (car/bike each 1000 citizens) 6 9 20 4 10 7
Electric sharing mobility (%) 94% 77% 72% 100% 69% 70%
Private cars (each 1000 citizens) 580 530 490 590 630 620
Private electric cars (%) 0,1% 0,3% 0,8% 0,1% 0,4% 0,5%

** %

83 https://www.forbes.com/
84 https://www.motus -e.org/wp -content/uploads/2021/10/Rapporto -Cit. MEZ_20211.pdf
85 htt ps://cleancitiescampaign.org/
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Table 1¢ Mobility offer in Italian cities

Considering the public transport , the share of electric buses in Italy
is generally low. In this direction, the Clean Vehicles Directive %
imposes that at least 22.5% of new buses purchased until 2025 must
be zero-emissions, and this share will increase to 32.5% until 2030. To
reach these objectives, 600 million euros have been funded to
purchase, from 2022 to 2026, low or zero -emission buses for urban
and extra-urban transport.

Figure 14 shows the current situation of the electric vehicles
circulating in Italy.
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Figure 14 Circulating electric vehicles in Italy

It is possible to highlight an increase for each category of vehicles,
and in particular for private cars, and these results are even more
interesting if we consider the decrease of national GDP and incr ease
of unemployment due to the COVID 19 pandemic.

Average family income
Consumer Price Index (CPI)

Household saving rate

In 2020, the average family i ncome
value decreased by 7.3% compared to 2019, but it is expected to
increase in the following years. In 2021, in particular, the gross

86 https://ec.europa.eu/transport/themes/urban/clean -vehicles-directive_en
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Inflation rate income of households in Italy was estimated to grow by 5.8% (Figure
15).

5%
2.5%

0%

-7.5%

2020 2021 2022 2023

Figure 15 Households income in Itaj\tatista.com

The Consumer Price Index (CPI) is a measure that examines the
changes in the purchasing power of a currency. It measures changes
in the price level of the market basket of consumer goods and services
purchased by households.

In 2020, Italian CPI stood at 102.7, a slight decrease compared to the
previous years (Figure 16).
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Figure 16 Consumer price index (CPI) in Italy from 2004 to @8&ista.com

The household saving rate represents the total amount of net saving
as a percentage of net household disposable income.

Between 2016 and 2019, the saving rate of Italian households stood
stable at about 10% However, 2020 represents an exception as this
figure is projected to reac h 17.5% that year.

Favorable economic conditions encourage higher spending, leading to
a consequent drop in the savings rates. In 2020, due to the COVID-19
pandemic, economic uncertainty led to a more precautionary
behavior among consumers, which results in a high saving rate (Figure
17).
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Figure 1% Saving rate of households in Itelstatista.com

The inflation rate is the rate at which prices increase over time,
resulting in a fall in the purchasing value of money .

In 2020, Italy experienced deflation of 0.1%compared to the previous
year. As shown inFigure 18 (data published in May 2021), consumer
price inflation in Italy is exp ected to increase by 1.4% in 2021.
According to the source, base effects related to the increase in oil
prices push inflation to grow in 2021. Eventually, it reaches 1.2 %in
2022. In addition, the labor market slack in the country puts
downward pressure on inflation.

1.75%
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D.75%

Inflation rate
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Figure 18§ Inflation rate in Italy; statista.com

In 2020, consumer price inflation decreased below zero. In this
scenario, a change in consumers' behavior followed. Prices might
decrease but the purchasing power i s hot nhecessarily going to rise, in
particular if the unemployment rate rises and salaries drop, with a
decrease in purchasing power. Indeed, the unemployment rate in Italy
stood at 9.2%in 2020 and is expected to rise in 2021. In such an
uncertain economic situation, p eople tend to spend less money.

* o *
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Environmental awareness In a survey conducted in 2020 by Statista Research Department
(Figure 19), 26.6% of respondents in Italy considered global warming
as the most urgent problem related to the environment. Moreover,
air pollution stands in third place with 16.4% of responses.

EVs purchase willingness

30%

26.6%

Share of respondents

Global warming Waste Air pollution Hydrological Energy No environmental
management instahility problem is relevant

Figure 19 Most urgent problems related to the environmestatista.com

In a survey of 2019, 13% of Italian respondents stated that the
government should prioritize introducing measures that positively
affect the environment.

Considering the willing ness, by lItalians, to purchase an electric
vehicle (Figure 20), research published in 2018 (before the pandemic)
highlights that about one third of Italians were not willing to pay more
for electric cars than for conventional cars. By contrast, another thi  rd
of the respondents were willing to pay up to 30 %more for an electric
vehicle. Only 1%of the respondents were willing to pay 50 %more.
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- Over 50% more 1%

- 30-50% more 2%

= I would not be willing to pay more
10-30% more 30%

- Less than 10% more 35%

Figure 2Q@; Willingness to spend for an EStatista.com

Barriers to EVs A survey administered to a group of fleet managers in Italy highlights

adoption/purchase that the most important barrier to the adoption of EVs is the duration
of the batteries (35%), while one third of the respondents states that
the most important barrier is the current | imitation of charging
infrastructures (Figure 21).

Battery duration 35%
Electricity supply network 34%
Solutions for fast charger systems 14%
Rental fees 8%
0% 5% 10% 15% 20% 25% 30% 355 40%

Share of companies

Figure 21 Main obstacles against the widespread adoptioB\&d statista.com

According to another survey, conducted in 2018, range anxiety was
the main factor refraining Italians from buying more el ectric vehicles.
In fact, six in ten respondents thought that finding charging points for
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electric cars was difficult. Another 60 %of respondents feared running
out of charge. Price did not seem to be a decisive factor: only 13 %of
respondents were concerned about that. Overall, only around one in
ten respondents thought that electric vehicles had no weaknesses
whatsoever (Figure 22).

Difficulties in finding a charging station
(Columns not accessible, occupied,
faulty, incompatible socket)

B60.5%

Fear of running out of charge 57 5%

There is no gas station attendant
equivalent and no alternative to self-
service

Maintenance in case of fault (Will a
traditional mechanic be able to repair an
electric car?)

There is no used car market (There are
no affordable electric cars)

Electric cars do not have disadvantages
(Reduced car tax, free road space
rationing and parking, cheap charging)

Difficulties in paying the recharge
(Diverse payment methods, e.g.
subscriptions, prepaid card, app)

0% 10% 20% 30% 40% 50%

@
=
J
5

Share of respondents

Figure 22 Weaknesses &\é in Italy in 2018 statista.com

Mobility behaviors Based on a recent study presented at the Octo Connected Forum
20218, COVID 19 pandemic had important effects on the mobility
behaviors of Italian citizens: 33% of them changed their mobility
habits in terms of frequency and type of transport mean. Private cars
are expected to be the main transport mean after the pandemic, and
more than 50% of citizens will limit their mobility for personal
reasons.

In urban areas, it is possible to highlight a decrease in usage of public
transport means, while micro mobility (bikes, scooters, etc.)

increases in popularity, in particular in cities where sharing

companies are operating.

In other areas, or in smaller cities without sharing operators, private
cars are usually preferred to public transport.

87 https://lwww.octotelematics.com/it/octo -connected-forum-4/
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Factor

Description

Charging Infrastructures Figure 23 shows the current Italian situation about charging points

availability

and charging infrastructures for EVs.
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INFRASTRUCTURES . CHARGING POINTS

Figure 23; Charging points and charging infrastructures in Italy

About 80% of the current charging infrastructures are in public spaces,
while the remaining 20% are in private spaces with public access (i.e.
supermarkets, malls, etc.). Moreover, 95% of the charging points are
in AC, and only 5% are in DC.

Considering the supplied power of the charging points
1 19% are sbw charge type (not more than 7kW);
1 75% are fast charge AC type (from 7.5 to 43kW);

1 5% are in fast charge DC type (more than 44kW);
1 1% are HPG High Power Chargers (at least 100kW).

Charging infrastructures are mainly in North Italy (57%), while 23% are
in Central Italy and 20% in South Italy and islands (Figure 24).
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Figure 24, Geographical distribution of charging points in Italy
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Factor Description

GHG emissions Italy produced 287.1 million metric tons of carbon dioxide (MtCOy)
emissions in 2020. Carbon dioxide emissions in Italy experienced a
period of significant growth from 1970 to 2005, increasing by nearly
50%to a peak of 470.2 MtCO,. Emissions have fallen considerably
since then, aided by the increased use of renewable energy sources
such as wind and solar (Figure 25).

B R N N N S~ X S S S
L { S PP PP PP g & & 4 v
8 o 8 9 o8 o 8 .o o° o o o o 9 o . .&. &, F 5. S

iR SR RSN RN p X

Figure 25 Annual carbon dioxide emissions in Italy from 1970 to 2020
statista.com

Italy was the second biggest carbon polluter in the EU in 2020, behind
only Germany and ahead of Poland. That year, Italy accounted for
approximately 11% of total EU CO. emissions. On average, GHG
emissions in the EU fell approximately 28 %between 1990 and 2019.
In comparison, GHGemissions in Italy were reduced by 19 %

CQ emissions in Italy dropped by 13%in 2020 compared to 2019
levels. This was a result of the COVID-19 pandemic, with Italy one of
the first countryds to be i mpac-
were imposed in early 2020, leading to a dramatic decline in  mobility .
It is projecte d that transportation sector emissions in Italy dropped
18.9%in 2020 as a result of these restrictions.
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Factor Description

Policy support: Opportunity chargers installed by authorities

- Opportunity The demand for public charging infrastructure in Spain is quite poor right
chargers now. The latest report published by the national association of automobile
installed by manufacturers (ANFAC) provides the following figures for Urban chargers:

authorities. 1 6,367 points up to 22 kW: charging time bet ween 19 h and 3 h.

- Regulation on 1 1,578 points of 22 kW or beyond, up to 50 kW: charging time
pollutants between 1:20 h and 3 h.

- Other 1 480 points of 50 kW or beyond, up to 150 kW: charging time
advantages between 40 min and 27min.
(parking

No distinction is made between chargers installed by authorigies and

van ) . ) e
SV EDE & chargers installed by private companies or individuals.

Incentives, grants, advantages (national or local) to encourage shift
between mobility modes:

The Spanish Mobility Strategy pub
d o ¢ u me n tpoposeh several action lines for its implementation. One
of t hes €l.2lshifnfrens privateé car 6 , contains sp

encourage the mobility transition:

Impulse enterprise plans for sustainable transport to workplaces
Intermodality and mult imodality in cities. Micromobility

Boost active and healthy mobility in urban/metropolitan cases
Bicycle strategy deployment

Impulse shared mobility

Solutions to access big cities

=A =4 =4 =4 -4 A -

Guidelines for the coexistence of the taxi and VTC sectors

Development of infrastructure to favour active mobility modes:
walking, bike,e -scoot er s, &

The Spanish Mobility Strategy foresees several direct actions to favour
active mobility modes. Actions under section 1.2.4 include supporting
local administrations in the design and construction of bicycle
infrastructure to allow mobility by bicycle between urban centers and
attraction poles of workers in peri -urban areas.
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LEZ (Low Emission Zones)

Although there is no common policy for LEZ in Spain, the biggest citie s
have put in place their own plans.

Madrid updated its traffic restriction plan (Madrid 360 ) in 2019 aiming to
reduce NOx by 15% more than the previous one. A new free bus line will
was created to link the central district from north to south and from east
to west. The access of ICE vehicles is restricted to the central area
depending on their occupancy and their emissions (all the cars must have
a sticker indicating the category: 0, Eco, B or C).

Barcelonads Low ER/) restictahe acZ ess efsall thez
vehicles without the corresponding Ambiental Distinctive (the sticker)
during workdays from 7:00 to 20:00. The plan includes subsidies for
freelancers interested in renewing their work vehicle.

Driving restrictions

In addition to the municip a | restrictions tNatiohalC
Programme for control ling atmospheric contamination (PNCCAJ’6 w
published in January 2020 and contains specific actions to reduce
pollutants in different sectors aiming to meet the requirements of UE
Directive 2016/22845.

Regarding mobility, the PNCCA foresees the following action lines:

Advanced biofuels in transport

Modal change (boost of the most efficient modes)

Sustainable Urban Mobility Plans and Commuting to Work Plans
Renewal of the automobile fleet

Impulse of electric vehicle

Alternative fuels charging points

=A =4 =4 =4 A 1

Last, local anti -contamination protocols do exist in case the pollution
levels surpass the limits (e.g. Madrid ).

Incentives for the The Minister of Transport, Mobility and U rban Agenda announced in
acquisition/set up of  February 2020 that the instal lation of charging points in the Spanish road
new private Charging network would be regulated soon (link).

Stations provided by
the local/national
administrations in a

In June 2020, the Government launched a programme to incentivize
sustainable mobility ( Plan MOVES lllink)). One of the actions eligible for

88 Madrid 360

89 Barcelona ZBE

90 Programa Nacional De Control De La Contaminacion Atmosférica (PNCCA) 2019-2022
91 Protocolo contaminacién Madrid
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https://www.madrid.es/portales/munimadrid/es/Inicio/Medidas-especiales-de-movilidad/Protocolo-de-contaminacion/Protocolo-de-actuacion-para-episodios-de-contaminacion-por-dioxido-de-nitrogeno/?vgnextfmt=default&vgnextoid=fd8718cea863c410VgnVCM1000000b205a0aRCRD&vgnextchannel=00b3cf7588c97610VgnVCM2000001f4a900aRCRD
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given city (whatever
type they were).

subsidies is the installation of charging infrastructures for electric vehicles
and also the electrical pre -installation.

Economic flat
Incentives for the
acquisition of new
EVsprovided by the
local/national
administrations in a
given city for the
new EVs sales
purchased by the
city population or
companies

MOVES Il plan to impulse sustainable mobility is an incentives program
(direct discount on the price of EVs and other initiatives such as subsidies
to charging infrastructures) launched by the Spanish Government in June

220 with a 0100 million budget.
MOVES | I 1 pl an is expected to be
budget.

Tax reduction
applied to EVs

In some municipalities, depending on the specs of the motor, the type of
fuel and the environmental impact, the tax on mechanical traction
vehicles (levied on the ownership of vehicles suitable for driving in public
roads) is reduced.

Taxes for the ICE
cars

Tax on specific mobility modes to encourage shift to other modes.

From 2021, the tax on ICE wi | | increase in Spa
certain means of transporto wildl
emissions attributed to each automobile model. When this indicator is
below 120 grams/km, the tax is exempt (0%). From 120 to 160 grams a
rate of 4.75% is applied, while from 160 to 200 a 9.75% is charged and from
200 onwards a tax of 14.75% is set.

Incentives for
electric prices
applied to EVs

Regarding thermal uses of energy (specifically fossil fuels), the PNIEC says
that the Treasury will ana lyze the convenience and viability of an
adequation of the fiscal framework to establish signals to incentivize
electrification and use of renewables to meet the thermal needs and avoid
indirect subsidies to fossil fuels.

Regarding mobility, among the acti ons considered to promote its
electrification, the Treasury will analyze the convenience and viability of

a fiscal reform to compensate environmental effects of fossil fuels,
including special taxes on certain means of transport or vehicle
registration. Th is reform will allow to advance price parity of internal
combustion and electric vehicles, accelerating the penetration of electric
vehicles.

Parking fees applied
to EVs

Public parking of vehicles is regulated in Spain by the Law 40/2002 of 14

November (LRCAVY. Two different types of parking are considered by the

law:

1 Parking with reserved space: These are the car parks in which each
vehicle has a specific space reserved. They are common in neighboring
communities.

92 ey 40/2002, de 14 de noviembre, reguladora del contrato de aparcamiento de vehiculos ( link)
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1 Rotating parking: There are no places given in advance. They are
common in department stores and public places.
The debate, the policies and the specific actions that could be putin place
through parking princing to influence mobility habits in cities have not
arrived yet in Spain. Cur rently, residents with a dedicated parking area on
the street pay 052/year in Barcelo
02670f Amsterdam or the 0535 that c¢
effect of such low prices is the increase of private cars in those districts
where the residentsd parking is r
more cars®.

93 E| Pais- Subir el precio de aparcar en la calle para ganar espacio publico (Online: link) Last access:
14/12/20
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Factor

Description

Country's GDP

This KPImay be
indicative of its
productivity,
innovativeness and
leadership adopting
new technologies

In the year 2020 as a whole, the Spanish GDP at current prices stood
at 1,119,976 million euros, 10.0% lower than in 2019. In terms of
vol ume, GDP registered a variat:i
previous year. This variation, mostly explained by t he COVID19
pandemic, breaks the positive trend after 6 years of continuous
growth, and represents the biggest drop since 1936, when the Spanish
civil war started.

The contribution of national demand to the interannual ~ growth of GDP
is 1 6.3 points, nine tenths higl
-2.7 points, nine

its part, external demand presents a contribution of
94

tenths less than in the previous quarter.

10,0

-10,0 +

-15,0 r

-18,7

-20,0

2017 2018 2019 2020

Demanda externa

2012 2013 2014 2015 2016

—&—Demanda nacional

2010 2011

Figure49

Preliminary data published by Eurostat, the Brussels statistical
agency, show that Spain's real GDP per capita in 2020 (the bit of
production or GDP that each Spaniard touches) has fallen to 22,300
euros, levels from 2014-2015. If it is analyzed through GDP at market
prices or current prices (it takes into account inflation, it also adds to
nominal GDP), each Spanish reaches 23,640 euros, levels from 2015
2016.

94 2021 National Institute of Statistics (INE) - Contabilidad Nacional Trimestral de Espa {a: principales
agregados

* ¥k

¢KA& LINR2SOi

KIda NBOSAOGSR FdzyRAy3a FTNRBY GKS 9dzNE LY

* ok

under grant agreement No 87568Bisclaimer:The sole responsibility for any error or omissions lies with the edito
The content does nohecessarily reflect the opinion of the European Commission. The European Commission is
not responsible for any use that may be made of the information contained herein

inciT-EV



** %

Actual vehicle sales data Sales and market characteristics °°

- Absolute figures The evolution of EV market (battery electric vehicles, plug -in hybrid
and percentage of  and fuel cell) in Spain has followed a positive trend from 2011, with
sales in the last an important relative growth in the last few years. However, this

growth has not allowed yet to reach the significant market share that
would be desirable for a country like Spain. Specifically, analyzing
these vehicles by segment, we obtain the following data:

years, categorised
by type: gasoline,
diesel, plug-in- _ _
hybrid, battery - - Passenger cars and subu.rbar? vehicles : in 2011, represented
0.05% of the market while in 2020 they reached 4.8%, an
important growth but yet insufficient, representing only 0.2% of
the circulating fleet with 46,299 units by the end of 2019.
i -
508,
44

electric, other.

4, 54%

0%

0,05% 007 I, 1% 3,15% 0.21% 0J31%
1 it ¥l ElUE 2014 0s G 2017 2018 A 2

e Hibroda Enchufzbke Edctrico Furo B Hordgeno  =O=Total

%, r

- Commercial vehicles : the market share in this case is lower than
for passenger cars, with a slower growth. While 2019 closed with
0.9% of the total sales, in 2020 it was 1.3%. The main barriers are
still, in addition to the lack of charging infrastructure, the price,
the limitations of space/load, a commercial offering that does not
cover all the needs (e.g. freezers) and charging times.

% Source ANFAC 20218p o s i t i 0 nl6 medplas para indpulsar el despliegue de infraestructuras de
recarga el@®ctrica de acceso pY¥blico en Espafad
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- Industrial vehicles : although there is an emerging commercial
offering focused on the medium range for urban distribution of
goods, the barriers linked to usage, cost and charging of these
vehicles mean that the technology solutions for all types of use,
especially the heavy segments and long distance is not mature
enough. In fact, other technologies such as fuel cell (hydrogen)
are expected to be part of the solution in the future. In any case,
the current share of electric vehicles for industrial use is
negligible, being in 2020 only 0.04%.

" ™
0,05%
0,04%
0,04%
0,03%
0.02% 0,008
[:.EI-_:E'____,.C
0,01%
O0x  0,00%
0,00k + . — + + +
Jriu b Jraniiie 2013 20149 015 AW1E Jrinh ey 2018 013 riurd il
e Hibrica Enchufable Eléctrico Puro ==Total
\ A

- Buses passenger transpat sector is the second largest in market
share within electric vehicles, but its volume in the total fleet is
still small. Between 2018 and 2019, this market grew rapidly from
0.8% to 3%. In 2020 the electric bus share reached 2.3%, stagnating
due to the exceptional conditions caused by the pandemic, having
an important impact on this segment.
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Market mobility options Shared mobility solutions: diversity, capacity, price of each
1 A *
- EV Car Sharing solution, €& (*)
deployment In recent years, the largest cities in Spain (Madrid, Barcelona,
- Degree of Valencia) have attracted mobility companies of all kinds . But the

proliferation of these models has occurred unevenly throughout
Deployment of . X . ) .
Smart APPs f Spain The shared car resists and is concentrated in Madrid, where
ma.r. s for the creation of spaces such as Madrid Central has benefited it, while
mobility Barcelona welcomes scooters, bicycles and motorcycles with a more
- Infrastructure for restrictive regulation, which makes the city less attractive for its
H2 or gas options  business. Valencia, Zaragoza and different cities in Andalusia are also

- Usersmobility welcoming these new mobility models .
patterns among Marta Becerra, from the Smart Mobility platform, explains that in the
different options carsharing sector they had the approval of the Madrid City Council to
(by niche) park in regulated areas, while in Barcelona, due to public space

problems, they were not allowed. And in the case of motorcycles, in
Barcelona companies are obliged to pay an additional fee for the use
of public space.

In July 2019, Madrid had 21,614 electrified shared vehicles, including
bicycles, scooters, cars and motorcy cles, thus becoming the Spanish
city with the largest range of shared electric mobility ~ °.

** %

9 https://www.economiadigital.es/empresas/coche-compartido-patinetes-motos-bicicletas-
espana_20026007_102.html
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Areas en las que prestan servicio
las tres empresas de coche compartido
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Figure50: Areas in Madrid where the three shared car companies operate

In june 2019, the automobile club of Cataluiia (RACC) presented a
study on shared mobility in Barcelona *’. The key findings were:

1 49% of users of motosharing and bikesharing come from public
transport

1 The RACQOecommends the public administration s to promote
the orderly growth of shared vehicle services so that they

become a competitive alternative to private vehicles in the
city.
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1 51% of shared bike and 47%of shared motor bike users used to
travel by public transport. Few have substituted cars for
shared vehicles.

9 Less than 10% of citizens have used shared mobility services.
And they are mostly under 35 years old.

1 In all shared services, the majority of users (73%) do not have
their own vehicle, mainly due to an economic issue
(acquisition and maint enance costs) and low use.

56% of motosharing users do not have a specific motorcycle license.
And only 53% had previous experience when they started motorcycle
sharing.

Digitalisation of mobility offers itinerary calculation, access to
timetables, Aggrega tion of mobility offers (MaaS) ...

Madrid Mobility 360 % is an innovative tool to boost sustainable
mobility elaborated by the municipal transport company of the city
(EMT). It provides the user, for the first time, information about the
buses occupancy. It also integrates the route calculation of shared
mobility services without fixed base, such as electric scooters and
bicycles, and allows paying to buy a single bus pass or use other
mobility services (BiciMAD and BiciMAD go).

Mobility patterns on the loc al extended territory: motives,
di st ances, activity chainsé

Mobility patterns

One of the key factors that can be used to understand the mobility
patterns in dif fmotorigatidnindex 6 i eThe sf
table presents the values for the 7 lar gest metropolitan areas in Spain
(including Zaragoza) and 5 European capitals.

972019 RAC@ Uso de los vehiculos compartidos en Barcelona. https://saladeprensa.racc.es/el-49-de-
usuarios-de-motosharing-y-bikesharing-proviene-del-transporte-publico/

98 Madrid 360 app (link)
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Area Poblacién Densidad urbana de PIB per capita indice de motorizacién

Metropolitana (habitantes) poblacién (hab./km?) (Euros/hab.) (coches/1.000 hab.)
Madrid35 6.507.184 7.068 32.857 530
Barcelona 3.247.281 24.935 28.862 402
Valencia 1.798.608 5.878 21.714 406
Sevilla 1.484.365 6.610 19.011 463
Bilbao33 1.148.302 4,707 30.378 439
Malaga 1.025.267 13.707 17.456 472
Zaragoza 772999 270 26.414 535
Paris 12.246.200 4,489 55.227 420
Londres 8.826.939 8.471 52.059 299
Berlin 6.117.535 1.778 33.632 331
Amsterdam 1.528.535 1.896 35.500 424
Helsinki 1.250.001 3.041 58.840 517

Figure51. Main socioeconomic aspects affecting motorization index in the lar
metropolitan areas in Spain and Europe in 2017

The modal distribution in the 7 largest metropolitan areas in Spain
(including Zaragoza) and 5 European capitals is presented in the
following figure:

Figure52: Modal distribution in different metropolitan areas in Spain and Etffoy

During the last quarter of 2020 in Spain, 10.30% of employed persons
(1,975,100) worked from their own home more than half the days,
compared to 16.20% in the second semester®.,

Focusing on Zaragoza, the private vehicle represents 27,5%. The
following table p resents the number of daily trips by mode on 2007 vs
2017.

99 2020 OTLE- Movilidad urbana y metropolitana
100 2020 OTLE- Movilidad urbana y metropolitana

101 2020 Instituto Nacional de Estadistica & Economically Active Population Survey & Third Quarter 2020.
Online: https://lwww.ine.es/en/daco/daco42/daco4211/epa0320_en.pdf
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