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Zakladni statistiky

* Doprava zodpovedna za 24 % emisi CO, (14% vsech emisi sklenikovych plynd).

* V 2019 nartist o méné nez 0,5 % (efektivita, biopaliva, elektromobilita), nicméne 1,9
% rocné od 2000.

* Silnicni doprava (auta, nakladni auta, autobusy a jednostopa vozidla) asi %4
transportnich CO, emisi. Vice pohybu, vétsi a tézsi vozidla (prudky rist SUV trhu).
Vice obchodu, online obchodovani, rychlého dorucovani — vice nakladni dopravy.

* Emise z letectvi a lodn{ dopravy rostou rychleji, nez jakykoliv jiny dopravni sektor.



Total Transport Energy Consumption by Fuel Source (2000 and 2015)
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Moznosti dekarbonizace dopravy

* Redukce dopravnich vzdalenosti (urbanistické planovani)
* Nartst hromadné dopravy

* Zvysovani energetické efektivity vozidel

* Pfesun silni¢ni dopravy na zeleznici a lodé

* Zména verejnych preferenci

* Vyuzivani nizkouhlikovych paliv



Rozvoj EV v 2018

* Pokracuje prudky rast —v 2018 5.1 milionu aut, z 2 miliona v 2017.

e Cina nejvétd] trh (takfka polovina svétovych EV), potom Evropa a USA. Norsko
nejvyssi EV trh (46%).

* Vice nez 3 miliony jednostopych vozidel, 460 000 busua, 250 000 lehkych komerénich
vozidel. Lows-speed EV (LSEVs) asi 5 milliont. Stfedni naklad’aky tisice.

* 5.2 miliond EV nabijecek — vétsina domaci nabijeni + asi 540 000 vefejnych
nabijecek.

* EV spotieba asi 58 TWh elektiiny (hlavné jednostopa vozidla v Cing), Gspory 36 Mt
COse.

* Globalni naklady USD82 mld, o 70 % vice, nez v 2017. Vladni vydaje reprezentuji ast
18% teéch nakladq.



New electric car sales (thousands)

New electric car sales (thousands)
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Vyhled pro 2018 - 2013

* Scénar ,,New policies® (NPS) — pracuje s politikami a opatfenimi, které uz jsou
implementovany, plus polititkami, které jsou v oficialnich cilech a planech, plus s
oznamenimi OEM producentt.

* EV flotila (bez jednostopych vozidel) pres 55 miliontd EV v 2025 (9% prodejt
aut), 135 v 2030 (15% prodejtr).

e Scénat EV30@30 — v souladu s Electric Vehicle Iniciative (Kanada, Chile, Cina,
Finsko, Fr, Némecko, Indie, Japonsko, Nizozemsko, Novy Zéland, Norsko, Polsko,
Portugalsko, Svédsko, UK), cili na 30 % triniho podilu EU (bez jednostopych) v
2030.

* EV flotila (bez jednostopych) pfes 250 miliont v 2030.



Viyhled pro 2018 — 2030 — prodeje EV
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EV ve méstech

* 25 svétovych meést reprezentuje asi 44% globalnich EV prodejt.

* Do 2050 ast 70% svétové populace ve mestech.

Cumulative electric vehicle sales
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Komplexita dopravni tranzice

Materidlni vstupy
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Materialni vstupy

* Ropa nahrazena a) elektfinou, b) vzacnymi nerosty a kovy (baterie), materialy pro
10ZVO] Sit¢.

* U nerostd a kovua volatilni a nerozvinuté produkeni feté¢zce = fluktuace dodavky a
poptavy, nahla preruseni, hromadéni zasob.

Geopolitické problémy.

Socialni témata

Environmentalni ohledy (t¢Z{ se v zemich s minimalnimi/neexistujicicimi standardy).



Australia Lithium Triangle* Portugal Other

Chile Peru China US** DRC**AU** Other Extraction:
Copper ‘ . 0 n =
PP o
. : : ' -
Democratic Republic of Congo Russia AU Other .
Refining :

- 4
core. - i
Others

Philippines Indonesia NC** Russia Canada Australia Other
veee! [ ™ B
0 10 20 30 40 50 60 70 80 90 100

Percentage of global extraction or refining

* Lithium Triangle = Argentina, Bolivia and Chile.

** US= United States; AU= Australia; DRC= Democratic Republic of Congo; NC= New Caledonia.
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Where does China’s dominance lie in the BENCHMARK
lithium ion battery to EV supply chain? INTELLIGENC!

China's share of production % in full year 2019*

Upstream | Mining Mic Stream Mid Stream Downstream
Chernical Refining Cathode & Anodes Lithium ion Battery Cells

*Lithium, Cobalt, Nickel, Graphite, Manganesea, Cathode, Anode, Cells accounted for in calculations Source: Benchmark Mineral Intelligence



Role prumyslu
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* Tahne vyvoj, ktery by mél
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vyustit v nizsi ceny, vyssi
kvalitu vs. skepse a odmitani

zmeny.

e Standardni

veliké

stredné

EV asi o 40 % drazsi, nez
podobny ICE model. Budou

kompetitivni
2020s?

do poloviny

Original equipment

manufacturer
BMW
BJEV-BAIC
BYD

Chonquing Changan

Dongfeng Motor CO
FCA

Ford

Geely

GM

Honda

Hyundai-Kia

Mahindra &
Mahindra

Mazda
Mercedes-Benz

Other Chinese OEMs
PSA

Renault-Nissan-
Mitsubishi

Maruti Suzuki

Tesla

Toyota

Volkswagen

Volvo

Announcement

15-25% of the BMW Group’s sales in 2025 and 25 new EV models by 2025.
0.5 million electric car sales in 2020 and 1.3 million electric car sales in 2025.
0.6 million electric car sales in 2020.

21 new BEV models and 12 new PHEV models by 2025, 1.7 million sales by
2025 (100% of group's sales).

6 new EV models by 2020 and 30% electric sales share in 2022.
28 new EV models by 2022.

40 new EV models by 2022.

1 million sales and 90% of sales in 2020.

20 new EV models by 2023.

15% electric vehicle sale share in 2030 (part of two-thirds of electrified vehicles by
2030, globally and by 2025 in Europe).

12 new EV models by 2020.
0.036 million electric car sales in 2020.

One new EV model in 2020 and 5% of Mazda sales to be fully electric by 2030.

0.1 million sales in 2020, 10 new EV models by 2022 and 25% of the group’s sales
in 2025.

7 million sales in 2020.
0.9 million sales in 2022.

12 new EV models by 2022. Renault plans 20% of the group’s sales in 2022 to be
fully electric. Infiniti plans to have all models electric by 2021.

A new EV models in 2020, 35 000 electric car sales in 2021 up to 1.5 million in
2030.

Around 0.5 million sales in 2019 and a new EV model in 2030.

More than ten new models by the early 2020s and 1 million BEV and FCEV sales
around 2030.

0.4 million electric car sales in 2020, up to 3 million electric car sales in 2025, 25%
of the group’s sales in 2025, 80 new EV models by 2025 and 22 million cumulative
sales by 2030.

50% of group’s sales to be fully electric by 2025.



Index cen Litium-iontovych baterii

* Ceny klesly o 79% mez1 2010 a 2016.
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Pripad Volkswagen

VW — kazdé tretf auto v Némecku a osmé na svéte.
* Naplanovanych 70 novych EV modeld.
Investice 28.1 miliard (sic) euro mezi 2020-2025.

2026 posledni rok vyvoje spalovacich platforem.

Cely dodavatelsky reté¢zec uhlikoveé neutralni — dodavatelé, tézba surovin, vyuzivani
elektfiny, atd.

* ,,Pro nas neni zadna cesta zp¢t od spalovaciho motoru®.



Vyzvy pro elektroenergeticky sektor

* Nartst poptavky po elektiiny (dnes ekvivalent spotieby Svycarska, 68 TWh).

* Jiny vzorec spotfeby elektfiny (pret¢zovani siter)

* (Vynucena?) adaptace nabijeni vzhledem k moznostem siti

* EV mohou poskytovat sluzby flexibilni poptavky a participovat na trzich s elektfinou
¢1 na zajist ovani potfeb domu (vehicle-to-grid; vehicle-to-home).



Industry Buildings Transport and Other EVs Total, 2030
2015 Demand increase, 2030



/achazeni s odpadem

* Znovu vyuzivan{ materialt — pouzivani starych baterii coby stacionarnich zasobnikd
elektﬁny.

* Recyklovani materiald, data pro 2018: 179 000 tun baterii ,,vyhozeno®, 83% z toho

malé spotfebice. Z celkového mnozZstvi 97 000 tun recyklovano, primarné v Ciné (67
000 tun) a Jizni Korejt (18 000 tun).



Tok penez — globalni obchodni a financni toky

* Projektovana EV flotila v ,,New Policies Scenario® by snizila poptavku po ropnych

produktech o 127 Mtoe (asi 2,5 mbpd) v 2030, zatimco scénat EV30@30 by
poptavku snizil o 4.3 mbpd.

* V 2018 ast 97 miliont barelt spotfebovanych denné.

= vazné dopady na stabilitu mezinarodniho systému.



Oil major trade movements 2016 (million tonnes)
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Tok penéz — dopady na narodni Urovni

e Cina produkuje asi 30 % svétové automobilové produkce (vice nez USA, EU a
Japonsko dohromady). V USA automobilky tvoifi 3 % HDP a jeden z nejvetsich
zdroja primyslovych pracovnich mist. Export vice nez 692 mld. dolart v autech a

dilech.

* EU — 6.1 % celkové zaméstnanosti (13.3 miliond pracovnikl), obchodni prebytek
90.3 miliard euro.

* Japonsko — 8.7% pracovni sily.
* Jizni Korea— 7 % GDP.

* Mozna redistribuce pfilezitosti a pencz.



Socialni lock-in

* Spotfebitelé nejsou plné racionalni, casem a naklady fizeni aktéfi.

* (Nerealisticka) ocekavani, ze automobilova kultura bude nahrazena jakymikoliv
zpusoby dostupné dopravy z bodu A do B.

* Auta zdrojem sebe-identifikace, na odiv vystavované spotieby, soukromi a 1zolace
(cocooning and fortressing), rituald. Instrumentem agrese a dovednosti, vstupni ritual

do dospélosti, hobby...

* Auta poskytuji status a emocni efekt prostfednictvim jejich rychlosti, bezpecnosti,
navazanosti na sexualitu, kariern{ postup, svobodu....

* = Nejde jen o to, co potifebujeme, ale po ¢em touzime.
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Socialni lock-in

* V 2018 EV flotila emitovala asi Mt CO,e, usetiila tak asi 40 MtCO,e. (jen v Ciné 30

Mt).
* Zdroj elektfiny?
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medium- and heavy-freight trucks.



Socialni lock-in

* Cely ztvotni cyklus auta - 270 000km
* Tesla Model S P100D saloon — 226g/CO,/km (stfedozapad USA).
* 7-series BMW 7501 xDrive — 385¢/CO,/km.
* Mitsubishi Mirage — 192¢/CO,/km.

e Kontroverze ohledné méreni — MIT a FT,



Role vlad

* Vzestup EV fizen primarn¢ politickym rozhodnutim. Politické nastroje
zatraktiviiuli EV pro zakazniky, zatimco snizuji rizika pro investory a vyrobce.

* Verejné zakazky
* Financni incentivy (zvlaste upfront finance zajist'uji dobré vysledky - viz
norské snizen{ dani a vyjimky na registracni{ dan¢ na nova vozidla.

* Snizovani naklada na provoz (parkovani zdarma)

* Regulatorni opatfeni na ruznych arovnich (standardy na palivovou ekonomiku
vozidel ....).

e /akaz ICE vozidel.



European United
Canad .
anada Union States
ZEV mandate v * v v *
Regulations
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v v v v v v
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Incerutwes !:I‘Stﬂ| . / Y, Y, / /
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Targets v / / v v/ v
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Ind.uz.:trlal Subsidy v v v
policies
Harddwn.racr;e-J‘+ 7 / / 7 7 7
Regulations standards
(chargers) T
Bmldlng s+ /o Y, / s+
regulations
Incentives !:ISCE3| | / 7 7 / s
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*Indicates thatitis only implemented at stateflocal level
** All countriesfregions in the table have developed fundamental standards for electric vehide supply equipment (EVSE). Some
(China, European Union, India) mandate specific minimum standards, while Ganada, Japan and United States donot



Investment in cycling and
walking paths is growing
in cities that aim to promote
these 'active mobility' travel modes.

Parking pricing is common Low-emission zones are commonplace Congestion charging is fairly
across the world's most populated across major European cities. uncommon, but can have substantial
cities. Dynamic parking pricing impacts on vehicle activity and
pilot schemes, tested in Californian emissions when implemented wisely.
cities, can reduce 'cruising for
parking,' which makes up a substantial
share of vehicle travel in major cities.

Vehicle access restrictions
have been introduced primarily
in cities to reduce congestion
and air pollution.

Shared bicycle systems
are becoming increasingly
commonplace, with over a

thousand schemes worldwide.

Transit fare subsidies are typically
M Pricing needed to make puﬁ“C trg?Sitb Parking restrictions, together
. operations economically viable, but with reductions in parking supply, Vehicle registration caps
M Regulatory instruments : : ; it i : ; o
€ i public revenue needed to sustain have been implemented in first pioneered in Shanghai, have
several European and West spread to multiple Chinese cities

B Public transport, walking public transit varies widely
and cycling support across systems and cities. Coast North American cities.

This map is without prejudice to the status of or sovereignty over any territory, to the delimitation of international frontiers and boundaries, and to the name of any territory, city or area.

and elsewhere.



Budoucnost subsidii?

* Schopnost vlad 1 nadale podporovat EV?
* Posun od pfimych podpor k pozadavkim na pramysl, standardy.
* Piijem vlad — kombinace dani na auta a paliva asi 3,5 % HDP v OECD v 2014.

Global spending on EV purchases by governments and consumers
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Vyber designu

* PV nejpreferované;si varianta.
* Nicméng, ve hte jsou 1 hybridy, vodik, LPG, CNG...
* Varovny priklad biopaliv.



Komplexita tranzice

* Tipping point? (vicero designt nepravdépodobné).

* Faktor Casu — tranzice by méla byt velmi rychla.



Sources

* IEA (2019, 2018, 2017): Global EV Outlook 2019, 2018, 2017.

* OECD/IEA (2017): Technology Roadmap: Biofuels for Transport

* Stakhovsky (2017): The Hidden Cost of Electric Cars

* McGee, P.(2017): Electric cars” green image blackens beneath the bonnet.

* Miotti, M.(2016): Personal Vehicles Evaluated against Climate Change Mitigation
Targets

* Paoli, L.; Bennett, S.(2019): Evs should be getting cheaper. Instead they‘re getting
bigger.

* IEA. (2014) IEA and IPCC: Summary for Policymakers



Local demand profile and electric car charging in the EU
on a typical day, B3DS, 2030.
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