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FINAL ENERGY DEMAND (SECTORIAL)
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FUEL CONSUMPTION AND CO, EMISSIONS

Energy carriers for transport CO, emissions (estimated)

3.9% 2.5%
0.2% = Road transport alone:

7 Mio. tons of 27.0%
gasoline & diesel

(60 TWh prim. energy) ;;

= 12.2 bn expenses
for fossile energy.

> 93 % fossil

Completely dependent
on imports.
m gasoline mdiesel = kerosene
m gasoline = diesel « kerosene mgas = electricity = other renewables source: SFOE energy statistics 2019 &ex-post analyses
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U DOMESTIC TRANSPORT
CO, EMISSIONS 1990-2021

18 1

16 1

CO2eq (Mio. Tonnen)

Sector Target Transport 2020:
10% reduction compared to 1990

m Pipelinetransport
Tanktourismus und

statistische Differenz
m Inland Flugverkehr (ohne

Militar)

m Schifffahrt
Bahn

mBus

m Motorrader
Lastwagen

Lieferwagen

m Personenwagen

Quelle: BAFU - Treibhausgasinventar
Stand April 2023
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CO, EMISSIONS 1990-2021
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source: FOEN — GHG inventory
April 2023
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DEVELOPMENTS IN PASSENGER AND FREIGHT TRANSPORT
TRANSPORT OUTLOOK 2050

+11% +31%

Passenger transport (person-kilometres) Freight transport (tonne-kilometres)

73% N 68%
2% 7 4%
Share of bicycles Share of cars

21% 224 %

Share of public transport 63% N 61%
Share of road

37% 7 39%

Share of rail

Og

& :
13% 40 gy &t
Commuter trips L.~ ) ' Light commercial vehicles (vehicle-kilometres)

Quelle: ARE Verkehrsperspektiven 2050 (admin.ch)

Dr. Luca Castiglioni - Energy Research & Cleantech - SFOE CSFM Seminar, 19.03.2024 6


https://www.are.admin.ch/are/de/home/mobilitaet/grundlagen-und-daten/verkehrsperspektiven.html

U ENERGY STRATEGY 2050
ENERGY PERSPECTIVES 2050+

Hydrogen production at run-of-river sites (7 PJ)

1.5 million heat pumps
day 0.3 milli :
. - Biomass for process heat renewables (PV + Wlnd)

Wind and geothermal energy
with attractive generation profile -

Heavy vehicles using rall,
bioenergy and hydrogen

3.6 milllon battery-powered cars

Negative emission
technologles: storage in
Switzerland (3 Mt CO, pa)

38.6 TWh from hydropower o

Waste incineration with CCS (3.6 Mt CO, pa)

High share of intermitting

Expansion of heat grids in urban areas

Cement and chemical plants
with CCS (2.9 Mt CO2 pa)

Car fleet largely
Well insulated buildings electrified: >4 Mio BEV

(renewable net production)

High levels of efficiency
in industrial processes

Graphics: Dina Tschumi; Prognos AG

with low heating demands

~200 GWh storage cpty.

34 TWh from PV systems, 40% of
production (today 2 TWh)
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ENERGY STRATEGY 2050
ENERGY PERSPECTIVES 2050+

1 production at run-of-river sites (7 PJ) W 5

1.5 million heat pumps
(today 0.3 million)

Expansion of heat grids in urban areas E n e rgy Pe rs pectives 2 0 50 +

Cement and chemical plants
with (2.9 Mt CO2 pa)

Heavy vehicles using rall,
bioenergy and hydrogen

3.6 million battery-powered cars

Scenarios that combine the Swiss

Energy Strategy 2050 and the net-
whi o hecing feseisl zero climate target from the Paris
T P st 0 o Agreement.

( . storage in
Switzerland (3 Mt CO, pa)

38.6 TWh from hydropower
(renewable net production)

> Expansion of renewables (PV)
LT > Decarbonisation

IIIII -==§;;;;"-..
““““““““iiil " > Increasing energy efficiency
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U ENERGY PERSPECTIVES 2050+
CO2 REDUCTION PATHWAYS

Hard to abate residual
emissions in
agriculture and
industrial processes...

104

04

104

=0 2[]'0!] 2UI1EI 2U|20 2[]'30 2UI4EI 2£]|511I
= Energieumwandlung = Industrie s Verkehr
= Dienstleistungen = Haushalte = Verdampfungsemissionen
Prozessemissionen Landwirtschaft = Abfall
= CCS/NET Inland » NET im Ausland
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U ENERGY PERSPECTIVES 2050+
CO, REDUCTION PATHWAYS

&0+

50+

404

Mt COZ2-2q

304

204

104

104

201
2000

= Energieumwandlung
= Dienstleistungen
Prozessemissionen
=« CCS/NET Inland

= Industrie
= Haushalte
Landwirtschaft
= NET im Ausland

2040 2050

= Verkehr
= Verdampfungsemissionen
= Abfall
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U EV CHARGING INFRASTRUCTURE 2050
ENERGY PERSPECTIVES 2050+

sales

III..__ fleet (on the road)
- III LS
®

203 -llllll
85% aller 2035
I neu zugelassenen
Personenwagen sind 60% aller
Steckerfahrzeuge Personenwagen in
der Schweiz sind
II II III Steckerfahrzeuge
I““ C=m=m “II ..In-l"

Faster and more thorough market penetration of electric mobility than previously expected.

source: Verstandnis Ladeinfrastruktur 2050 (laden-punkt.ch)
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https://www.laden-punkt.ch/de/werkzeuge/verstaendnis-ladeinfrastruktur-2050/

EV CHARGING INFRASTRUCTURE 2050
ENERGY PERSPECTIVES 2050+

S Energy demand for electric mobility:
9 TWh Ladeinfrastruktur 2050 vs. EP2050+
Strombedarf flr
das Laden al\_er Fahr-
lIIII .Ze”g"“eg"“e” ‘ 2035: 9 TWhvs. 5TWh
_--l.l T 2050: 17 TWh vs. 14 TWh

source: Verstandnis Ladeinfrastruktur 2050 (laden-punkt.ch)
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https://www.laden-punkt.ch/de/werkzeuge/verstaendnis-ladeinfrastruktur-2050/

REVISION OF FEDERAL ACTS ON ENERGY (MANTELERLASS)
CLEAR ORIENTATION THROUGH LONG-TERM TARGETS

Targets for production expansion and consumption (Art. 2 und 3 EnG)
Binding targets for 2035 and 2050.

Accelerated and increased expansion of renewable energies.

Ambitious consumption targets despite extensive electrification
(decarbonization of transport and buildings).

| 2035 | 2050
Renewable energies 35 TWh 45 TWh

(without hydropower)
\Y)
ence of EV &P _
Converd nables optlmal

exible» consumer € :
bles by smart-charging and V2X.

43% vs. 2000 - 53% vs. 2000

Electric mobility as «fl
integration of renewa

per person and year)
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U NET ZERO BY 2050
IEA ROADMAP

.Net Zero
Y 2050

A Ros& for the

Intefnnﬂanul
Energy Agency

The path to net-zero
emissions is narrow

Staying on it requires the massive
deployment of all available clean
energy technologies - such as
renewables, EVs and energy efficient
building retrofits - between now and
2030.

For solar power, it is equivalent to
installing the world’s current largest
solar park roughly every day.
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NET ZERO BY 2050
IEA ROADMAP

Annual CO:2 emissions savings in the net zero pathway, relative to 2020

Technology for short-
term savings (2030)

2030 largely in the market.

2030 target requires

massive deployment of
2050

available technologies:
> Electric vehicles
> Renewables (PV)
> Building retrofits

20% 40% 60% 80% 100%

W Behaviour changes W Technologies in the market ™ Technologies under development (heat pumps)

Source: Net Zero by 2050 — Analysis - IEA
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https://www.iea.org/reports/net-zero-by-2050

U ERLENMATT OST, BASEL
V2X AND CARSHARING IN ENERGY COMMUNITY

Zahler
Trafo IWB

H E H Increasing self-consumption and «peak-shaving»
H &

1. Temporary storage of excess PV production during
noon in car battery.

2. Stored energy can be fed back into grid during
evening peak consumption.

Significant peak-shaving with only 2 EVs!
- EVs amortized after only 3 years.

Maximaler Leistungbezug aus dem externen Netz
[ Eigenverbrauch [[T] Netzbezug [] Uberschuss
2019 2020

Okt Nov Dez Jan Feb Mrz Apr Mai Jun Jul Aug Sep
-100 | |
-200
-300

a Are = Areal mit 59 E-Mobilen, Areal mit 59 E-Mobilen,
ohne E-Mobile ™ ohne Regelung mit Regelung

Leistung [kWh|
Lastspitzen [kW]
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U ETH NEXUS-G STUDY
THE VALUE OF V2G FOR SWITZERLAND

— 2050, Load (Total)

—— 2050,Load (Net)
2050,Import (Net)

= 2(150,Load Shed

m (50, Import

= 2(50,DSM (Down)

mmm (150, Battery (Generation)

== (50, Pump (Generation)
2050,PV

w2050, Wind Offshore
2050, Wind Onshore

mm— (50 Biomass

m— (50, Dam

s 2050 ,Run of river

= 2(150,GasCC-CCS

m— 2(50,GasCC

m 2(050,GasSC

1 2050,0il
m— 2050,Export

Hourly generation [GWh]

01 Jul 01 Jul 01 Jul 01 Jul 01 Jul 01 Jul 01 Jul 01 Jul 02 Jul

Source: Nexus-e - Vehicle-to-grid in Switzerland
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https://nexus-e.org/vehicle-to-grid-in-switzerland/

U V2X SUISSE
V2X AND CARSHARING

V2X-Concept ~ swes B

SW|SSngd A Ag;m;a;r N = oS- fl?fﬁff S ]
) \:’\“ tlko j_ﬂejfgial & sun2wheel ."_ _____________ . e
gt “9’_::___ o = = ot i g |schedule via OCPP |
h 4 annsans :t
ZEV Charging Preferences ' SHARING

User 1 User 2 User 3 User 4
Train Station Apartment building Company

WISS | SOLAR CITY

- BVTEE HQNDA
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U Federal Act on Secure Electricity Supply (Mantelerlass)
REGULATION AND INCENTIVES FOR V2G

Grid charge exemption
DSO level (Art 14a StromVG)

flex. for grid o Reimburs. for reinjected energy
management o Equal treatment of storage tech.

EV Control/use of flexibility

TSO level (bi-directional) (Art 17¢c StromVG)

ancillary services V2G flexibility
(FCR) asset

o Business models for flex. use

Smart meter / dynamic tarifs
(Art 17a & Art 12 StromVG)

Energy

markets o Incentives for grid/system
friendly use of flexibility

o Automated/dynamic control
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ELECTRIFICATION OF HEAVY-DUTY VEHICLES
& OTHER ALTERNATIVES

Electric mobility already a reality for heavy goods
vehicles and buses.

> battery electric & megawatt-charging (MCS)
> opportunity charging (mostly buses)
> electrified roads (catenary & inductiv)
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U ELECTRIFICATION OF HEAVY-DUTY VEHICLES
& OTHER ALTERNATIVES

H, fuel cell
+ no local emissions

+ long range, “fast” refueling
- poor overall energy efficiency

, W ... |
Synfuels / Biofuels (H, ICE) ‘:W_\._; A
+ compatible with existing infrastructure =— IR
+ availability/storability of fuels

+ long range, fast refueling

- NOx and other emissions remain

- Very poor overall energy efficiency
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U CHALLENGES IN THE TRANSPORT SECTOR
SUSTAINABLE DEVELOPMENT POLICY

AVOID
—> General reduction of passenger/tonne-km

SHIFT
- Change modal share in favor of energy-

efficient and CO,-neutral transport modes

IMPROVE

-> Increase energy efficiency
reduce CO, emissions

Dr. Luca Castiglioni - Energy Research & Cleantech - SFOE CSFM Seminar, 19.03.2024
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THANKS FOR YOUR ATTENTION!

More information:
.":ag www.bfe.admin.ch

W www.twitter.com/BFEcleantech
www.energeiaplus.com

WWW. bfe.ad\min.ch/mobilitaet_ec

Contact:
Luca.castiglioni@bfe.admin.ch
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