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Mobilitatswende — Strom ist die Losung fur CO,und THG

Anteile an THG-Emissionen im Jahr 2019

Fluorierte Gase

Abfallwirtschaft .
2,4 Mio. Tonnen 2.3 (I,VI'O' Tonnen
3% 297 Verkeh
Gebaude erxenr

24.1 Mio. Tonnen

7,9 Mio. Tonnen 30 %

9,8 %

Landwirtschaft
8,1 Mio. Tonnen
10,1 %

Energie
9,3 Mio. Tonnen
11,6 %

Industrie
20,3 Mio. Tonnen
25,2%

Quelle: Umweltbundesamt 2020 (Nowcast 2019), OE
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Anderung der Emissionen zwischen 1990 und 2019
Angaben in Prozent
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Energie und Industrie: —2,7 %
Verkehr: +75,4 %
Gebaude: -38,8 %
Landwirtschaft: —14,9 %
Abfallwirtschaft: -42,6 %

F-Gase: +38,8 %

Quelle: Umweltbundesamt 2020 (Nowcast 2019), OF
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Klimabilanz: Deutlich geringere Emissionen durch E-Mobilitat

Vergleich der Treibhausgasemissionen verschiedener Antriebe*
Angaben in gCO,/Fkm
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M Fahrbetrieb Fahrzeugherstellung M Akkuherstellung Energiebereitstellung (Okostrom)

Quelle: OF; Umweltbundesamt (2018); * Okobilanzierung auf Basis durchschnittlicher dsterreichischer Realdaten zu Kilometerleistung, Fahrsituationsmix, Verbrauch, Fahrzeuglebensdauer etc. Schwere und leichte Elektroautos
werden zusammengefasst dargestellt; in der Nutzungsdauer von 15 Jahren ist ein Akkutausch beriicksichtigt.
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Osterreich: E-Fahrzeug Hochlauf vergleichbar mit EU,
Prognose 2030 - rd. 750.000 E-Fahrzeuge

1 .
— EV Car Parc Development Austria 2020-2050 COVID-19 Update
EV car parc EV share of total car parc
in m units in %
5 - - 100
Initiation Ramp-Up Continuous Growth New Normal - 90
4 - 80
3 321 70
e - 60
- 50
2 - - 40
- 30
I - 20
o 100 0.0 0.0 0.1 0.1 - (I]O
2016 2018 2020 2022 2024 2026 2028 2030 2032 2034 2036 2038 2040 2042 2044 2046 2048 2050
EV car parc 0.05m 0.8m 22m 32m
EV share of new
regislruﬁon£ 4% 51% 72% 76%
EV share of car 1% 3% 36% 52%

parc

Source: Arthur D. Little analysis based on ECEA, EAFO, Bloomberg
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Zusatzlicher Elektrizitatsbedarf durch Zunahme der E-Autos
rd. 1,6 TWh in 2030 in Osterreich (= +2% zu heute AT)

Electricity demand from EVs —

GWh
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Source: VERBUND, Arthur D. Little, IEC
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2030: ~ 450.000 Heimlader, ~ 190.000 Ladepunkte bei Buros/
Arbeitsplatzen und ~ 29.000 offentliche/halb-offentliche Ladepunkte

I . .
m— Charging Infrastructure Austria 2020 - 2030
Home charging Workplace charging  Destination charging En-route charging
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Eine lange Wertschopfungskette kennzeichnet die

zukunftige E-Mobilitat

E-Mobilitats Wertschopfungsstufen

[ﬁ Hardware

B AC, DC and
purpose-built
hardware

B Technology,

design, engineering

and production
B Hardware retail

B Project planning
and consulting

W |nstallation and
setup
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< Ownership

B Ownership of

il °=

Platform

Asset

'C‘-\ Operation

B Charging point

B Software platforms

charging stations management W Charging station
B Commercialization (CPO) data management

of charging services B Technical field (charging data

and others service and records, rating)

(advertising etc.) maintenance

B Integration of
charge point
operation and
mobility services

B Customer contact
center
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B Charging services
(MSP): Billing and
payment

B Charging point

access (integration
and roaming)

fo

B [oad management

Energy
Management

and electricity
services, e.g.

Load shifting
Peak shaving

Demand
response

Electricity
trading

@ Electricity &

I Grid

B Electricity delivery

for EV charging to
— Home owners
— Companies

— Charging
Service
providers

B Grid usage fees

Source: VERBUND, Arthur D. Little
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Relevante zukunftige Value Pools aus Sicht von Utilities

X A S G b 5 == ™

Energy Energy Energy Energy Charging Charging EV Electric
Production Grid Trading Flexibility Delivery Infrastructure Services Batteries Vehicle

@ Charging Infrastructure @ Charging Services Electric Vehicle

S z3 =
X [ M | D || © | o
Electricity Electricity Electricity Electricity Electricity
Generation Grid Trading Delivery Services
5)» - &l I
HW Manu- y 9 P Project HW
facturer HW Retail | Financing | | PRMing & | |nstallation
consulting
E-mobility related @ @J; ? é
functions for Utilities iechnicalll I@emmercial
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Source: Arthur D. Little
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Enormes Marktpotential erwartet: rd. 35 Mrd. € in Europa in 2030

2030: EV Value Pools

In € bn

Asset = = Mobility @ Electricity
! ) =
Value Chain @ Hardware 8 Ownership {3t Operation 2| Platform =] . T+ & Grid

(4 Home J( 66 ) ( 0 ] ( ] { 0 ] 6.4
e | o
[ ]@ Destination ][ 23 ] [ 0.1 ] [ 1.4 ] [ 04 ]
[#5" Public J( 12 ) ( 27 ) ( )( |

Z Comm. Operat:on X Technical Operatlon Z e-MSP z Energy Mgmt Z EIectrlc:ty & Grid

Value Pools €16 bn

% One-Time €19 bn

Revenues Z Recurring Revenues

NB: Analysis covers passenger vehicles only, considering revenue value pools based on bottom-up forecasts (excl. taxes)

1) includes fulfillment services (planning + installation) 2) Potential estimation is limited to services with the car battery only (no additional stationary batteries) — only home and workplace charging use cases in scope for
analysis, destination and public charging use cases represent additional upside

Source: Arthur D. Little
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Ladeprofile: rund um Mittag ist die Zahl der mit dem Netz verbundenen
E-Fahrzeuge am geringsten

I Electric Vehicles connected to the grid
I Home + Workplace Charging
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Source: Arthur D. Little
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Kombination E-Mobilitat und Photovoltaik: ,,Energy Shift*

Synergien zwischen Ladeprofilen und PV-Produktion

Home charging

Workplace charging
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B Little synergy of electricity demand (load profile and vehicles connected to
the grid) and PV production times at weekdays, but high synergies on

weekends

B Weekend: 48% of average electricity demand during PV Production time
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B High synergy of electricity demand (load profile and vehicles connected to
the grid) and PV production times at weekdays

Source: Arthur D. Little
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Zukunftige Wertschopfung durch Managen von Flexibilitaten

Flexibility sources Monetization through “Demand Side Response™
......................... AreatesulAggregatmn » 9 e e
Egreg PP’y Hflexibility market/ancillary
Power generating units i services
Li ,i\_ o E Intcr"::zuble E 3
_S.O'_ar._ Virtual Mﬂ;.r:és Capacity market __ Sale of flexibility
[+ -] Power Plant thl"OUgh tenders and

; Aggregators
Electricit; maﬂ(c!,sﬁ :
&~ g (vPP) £
Strategic reserve
Aggregate load _
Energy usage fluctuation 9

Network charges

Wholesale

1) Demand-side response
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bilateral agreements
with TSOs

—_

Consumption decrease in
peak hours (savings when
network costs are the
highest)

Sale of flexibility on
power exchanges

Source: VERBUND, Arthur D. Little
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Auto-Hersteller und EVU s erweitern ihre Wertschopfungsketten zu
integrierten Okosystemen, reine E-Mobilitatsanbieter besetzen Nischen

E-mobility value chain
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OEMs expand their footprint by
focusing on charging and energy
services to the end customer
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Source: Arthur D. Little
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Vision 2030/2040: Das Eigenheim als integriertes Oko-Energie-System

Die “Energie Cloud” zu Hause

Ubiquitous solar PV and
storage = customer
consumption largely met by
self-generated electricity

Utility business models have
transformed from supply- to
service-based models.
Individualized services &
products, e.g. flexible, TOU
charging, DR, Transactive
energy platforms, distributed
energy resources (DER) sales

Solar
Panels

and maintenance etc.
Security . .
Camera Prosumers trading their self-
Connected
tghing — O ( generated power on the open
market
Smart
Smart _r @ Meters
Thermostat l
Smart | ‘ B
Plug E [
Smart _I Connected J | L Connected EV Charger
: Eloana LidS Door Lock Siies Appliances eV Energy
Energy supply chain fully Alarm Storage
digitized — efficient operation High penetration of EVs put a
based on analytics-based strain on network capacity,
automation managed via pricing signals and
automatic demand response

Source: VERBUND, Arthur D. Little
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Besten Dank fur Ihre Aufmerksamkeit !
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