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Londra Elektrikli Ulagsim Calistayi

* Londra Belediyesi'nin 2050 hedefi: sehirdeki butin ulasim “sifir karbon” olacak

* Ana neden:
o Hava kirliligi ile micadele
o Temiz sehir imaji

° Ara hedefler:
o Nisan 2019’'dan itiberen sehir merkezine emisyon kontrolll girig
o 2020’den itibaren “sifir emisyonlu” semtler/yollar
o  Ekim 2021’den itibaren emisyon kontrolli genis sehir igi
o 2025ten itibaren belediye filosu sifir emisyonlu kullanim imkani (!) sunacak
o 2033’ten itibaren butun taksi filosu sifir emisyonlu kullanim imkani (!) sunacak
o 2037’den itibaren buttn otobus filosu sifir emisyonlu olacak

*  Engeller
o Qarjaltyapisi
o Burokrasi
o Maliyet (altyapi, arag vs)
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Londra Elektrikli Ulasim Calistayi
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Turkiye icin e-mobilite ¢cercevesi — Londra’dan ¢ikarimlar

* Otobus

o IETT:
— 2.537 otobis — 4,3 milyon sefer — 109 milyon km
— 593 metrobls — 2,5 milyon sefer — 73 milyon km
— 182 milyon km, 6TL/litre’den yilda 437 milyon TL yakit gideri

* Kamu filolari
o 110 bin arachk kamu filosu, %48’i binek otomobil ve panel van

* Ticari araclar
o Taksiler: sehir ici kullanim, giinde X saat park
o Kargo firmalari
o Hizmet sektorl
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E-mobilite icin milli uretim ve sanayi hamlesi — ticari odak

* Ana sorular:
o Ne kadar istihdam?
o Ihrac potansiyeli (Karsan USPS)
o Teknolojik liderlik
o PR —c¢evreciimaj

FGE :
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World Oil Demand Outlook
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° Base case: 115 mmb/d by ° Highcase: 131 mmb/d by * Low case: peak at 108 mmb/d

2040, compared with 98 2040, supported by low oil around 2030, strict
mmb/d in 2016. prices and strong implementation of
consumer demand. environmental policies and

strong efficiency gains.
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Global Oil Demand by Sector (mmb/d)

m Power

= Petrochemicals
® Industry

® Road Transport
= Air Transport
® Residential

® Agriculture

m Own use

= Bunker

= Other

Transport Sector is the Biggest Driver of Oil Demand

Global Oil Demand Growth by Sector

2016-2040
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* Transport sector will account for 75% of incremental oil demand between 2016-2040 (Road +8

mmb/d, Air +4 mmb/d).

* Petrochemical feedstock use (incl. ethane) will grow by at least 6 mmb/d.

* Bunker sector will add 1 mmb/d.

* Residential, power generation and industry sectors will decline by about 2 mmb/d combined.
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Income & Car Density Relationship

Motorization range: $8-10,000 to $35,000

Global Car Density vs. Income Per Capita GDP 2016-2040 by Region
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Catching Up: Vehicle Density

World light vehicle density to grow from 146 in 2016 to 184 in 2030 and then 194 per 1,000 in 2040.

Light Vehicle Density

800 World Light Vehicle Fleet by Region
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Pillars of Electrification

A 'NFRASTRUCTURE

BATTERY PRICE &
@ POLICY E TECHNOLOGY

PRODUCTION

Government incentives and subsidies

are the key to mass electrification of % CAPACITY

road transport.

How much subsidies can a

government afford? %:) OTHER FACTORS

eWet SUVisation resulting in higher curb weights poses a
problem. Lower oil prices delay penetration of EVs.
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Georgia BEV Sales
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Denmark BEV Sales

EV Subsidies - Removal is a Big Deterrent for EV Buyers

Unless reinstated, subsidy removals have significant adverse effects on electric vehicle sales.
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* Adverse effect of subsidy removal on EV sales is greater in the case of cheaper cars where
the subsidy ratio is higher; the effect on expensive models is likely to be limited.

FGE
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Electric Cars are not coming quickly (2)

Charging infrastructure in the cities, where majority of the people do not have off-street parking, will remain inadequate
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EV Charging Infrastructure & Investment Requirement

In order to improve access for vehicles that are 100% reliant on electric power, the new policy
reserves the City’'s EV charging stations for battery-only electric vehicles. All other vehicles
(including plug-in hybrid electric vehicles) and any vehicle without an active charging session

or not connected to a station may be subject to citation and/or towing at the owner’s expense.
e V4 y 4

Until the 30th of June 2018, Shell is offering an introductory offer - just 25p per
kWh vs. the normal price of 49p per kWh.

~ ovU

Tesla Hikes EV Superchérger Rates Across US By As Much As
100 Percent

Do NOT buy an electric car

V 4 7

unless you can charge it at
home!
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Battery Production Capacity

Mass electrification will require substantial investment in battery production.

2,5
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m Existing m China ® South Korea m US = Europe ®mVolkswagen 2025 Target ® Required for FGE BEV Outlook

° For just the BEVs in our base case, some 2.3 TWh of battery production is required by 2040
— 67 x Tesla Gigafactory.

* Based on the average cost of US$190 million/GWHh, this equals US$437 billion of potential
investment.
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Battery Production Capacity

If you expand electrification to other areas of transport, much more battery power needed...
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Vehicle Production Capacity

Mass electrification of road transport is difficult without large-scale involvement of the big car producers.

., Ghosn is going all in with an investment of 4 billion Euros
i’ ($5.6 billion) in electric vehicles. That will give Renault-

8 Nissan the capacity to build 500,000 electric vehicles and
¢ batterles at 11 factories in e1ght cnuntrles by
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=, June 2011 . I I
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. Renault-Nissan-Mitsubishi continues to lead

the market for zero-emission vehicles, with 540,623
electric vehicles sold since 2010.

&

- Group report, March 2018
less thar-l 1% of global vehicle production.
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“SUVisation”

SUVs adding weight and fuel demand

SUV Share in New Registrations
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SUV vs. Plug-In Sales in Top-3 Markets
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Gasoline Demand Growth with Electrification — California

Cumulative ZEV Sales by State (2011-2016) California Gasoline Demand
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California Pump Price vs. Driven Miles California Light Vehicle Fleet by Fuel
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Speed of Transformation in Car Industry — Historical Examples
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To ban or not to ban!

2016 EU Tax Revenues from...
300

250

200

150

Billion Euros

100

50

Tobacco Transport Fuels

700,000 deaths every year 10,000 deaths every year (diesel)

* Ever heard of a government imposing a total ban on tobacco? Why not?

* What is the potential reduction in government revenues from a ban on ICE?

* What are the consequences for government revenues?
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World Light Vehicle Fleet by Fuel
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* Today, 80% of world’s light duty vehicle fleet is gasoline driven — by 2030, gasoline will still
account for 75% of the global fleet, while diesel’s share will drop from 15% to 8%.

* Share of hybrid (8% in 2040), plug-in hybrid (13% in 2040) and battery electric (11% in 2040)
vehicles will gain significantly after 2030, amounting together to 31% by 2040.

* Alternative vehicles (LPG and CNG, flex-fuel) will account for only a small fraction.
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Heavy Goods Vehicles Will Remain Diesel-Driven

Approximate values (FGE calculations). Blue area represents fuel/battery, white area represents the payload. Values
based on Volvo FH 13 6x2 Tractor.

|Pay|oad I@ | Payload .@
O00—0Om= O00—0Oma

800 liter diesel / >1,000 miles range / 19 tonne payload 1,000 kWh battery / 300 miles range / 13 tonne payload

[000-0-5 _‘?ooo =

2,050 kWh battery / 600 miles range / 7 tonne payload 3,100 kWh battery / 900 miles range / 0.5 tonne payload

° Due to its high energy density, diesel allows big payloads in the trucking sector.
* Switching to battery may be economically not viable for long-haul heavy duty transport.

* At about US$210/kWh currently, a 1,000 kWh battery pack alone would cost US$210,000;
compared with US$120-140,000 for a complete diesel-driven truck.
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Limited Electrification Beyond Bus/Light Truck Segment
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Ride Hailing — What Does it Mean for Oil Demand?
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How Does Uber Change Mobility?

Data from New York

Yellow Cab vs. Ride Hailing Traffic Car Traffic vs. Transit Ridership
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m Yellow Cab = For hire vehicle —Taxi & UBER etc.

* Ride hailing takes people off the mass transit and puts them into cars

* If the car share in personal transport is sustained, passenger car fuel demand in the US and
the EU will be 600 kb/d and 200 kb/d higher than in our base case, respectively.
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US - Fuel Economy Impact on Gasoline Demand

US New LDV Fuel Economy US Gasoline Demand Scenarios
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US new vehicle fuel economy has been stagnating since 2014.

While we project a gradual improvement in new vehicle fuel economy in line with the change
in CAFE standards, a “high truck share, flat fuel economy” scenario can easily add 1.5
mmb/d of gasoline demand by 2030 compared with our base case, then another 1 mmb/d
by 2040.
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Fuel Economy is Biggest Threat to Oil Demand, Not Electrification

Components of Global Gasoline Demand Components of World Freight Diesel
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1pp lower fuel economy per year
+6 mmb/d gasoline demand by 2040

1pp lower fuel economy per year

+3.3 mmb/d diesel demand by 2040
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Thank You
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