A

&) |

“/" BOSANSKOHERCEGOVACKI KOMITET/OGRANAK
'»__‘ BH MEBDUNARODNOG VIJECA ZA VELIKE ELEKTRICNE SISTEME/SUSTAVE

Trendovi u autoindustrijl

Haris Muratovic¢

16. savjetovanje, Neum, 22 - 25.10.2023.

Internal



Agenda:

e Z/nacaj autoindustrije u svjetskim tokovima

* Baterije za elektricna vozila i njihovo zbrinjavanje
* |novacije i doseg automobila

* Autonomija automobila



Znacaj autoindustrije u EU — 13 m. zaposlenih

fQ\ EMPLOYMENT
Inthousands / 2027
The EU auto R
sectoremploys
almost 13 million ( . )
12.9 m jobs
Europeans .
directly and | g Mbs ‘ 10.4m indirect jobs
indirectly " N[
3.1 m manufacturing jot ‘ 9.8m
Mator vehicles 1,076 é_ Sale of vehicles 1410
Bodies (coachwork), trailers, and semi-trailers 160 E Maintenance and repair of vehicles 1,385 -”_3”
Parts and accessories 1,199 ) Sale of vehicle parts and accessories 645 E
Retail sale of automotive fuel in specialised stores 410
665 Renting and leasing of vehicles 172
Computers and peripheral equipment 59
Electric motors, generators, and transformers 605 TRANSPORT .
Other passenger land transport 1,658 %
Freight transport by road 3332 ©
769
Roads and motorways 79
Bridges and tunnels 49

1. Prowisional
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Inovacije i ulaganje u R&D po sektorima - EU

A INNOVATION
% share / 2021
EU auto makers
invest around a
third of all EU
R&D spendlng Chemicals
“ Banks
Automobiles & parts
Healthcare equipment 5
& services
Aerospace & defence
3%
Industrial engineering
Electronic &
electrical equipment
6%

Pharmaceuticals &
Software &

biotechnolo
computer services ¥

Technology hardware &
equipment Others

14%
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TOP 10

Automobiles and parts

Investicija po sektorima - EU

Pharmaceuticals and biotechnology

Technology hardware and equipment

Software and computer services

Electronic and electrical equipment

Industrial engineering

Aerospace and defence

Healthcare equipment and services

Banks

Chemicals

Internal

In billion €/ 2021

59.1
32.4
179
11.4
10.7
9.8
6.4
6.2
5.9
6.3

EU auto makers
invest around €60
billion annually
in R&D, twice

the amount as
pharmaceuticals

and biotech



NEW CARCO2 EMISSIONS BY COUNTRY In g CO2/km / 2022'
Theaveragenew

car in the EU @ 2022 average emissions (g C02/km) @ % change 22/21 @ % change 22/21
emits 5.4% Less
C02/km thanin 76,1 (525 JoalUl

2021 FINLAND

swebeN EIDIETD
R 551 17.9 2
LK€ LD ESTONIA
penvark EEDEED SEHEED Lavia

L1353 (2015 JLATN
SIIEIED IRELAND _
GERMANY

NETHERLANDS EEDEXD :
- POLAND €Y 3REX)

BELGIUM @ LKA
s «EIICED czecHia

LUXEMBOURG_ (X PRAER]

AUSTRIA EED KX '
131.6( -1.1%
SLOVENIA X RFLE]
AUy 515 )103.1 4

CROATIA &1V
kNI BULGARIA

121.6 ( -4.1% ity

ITALY @ i

m L 118 (-1.4% Jeiia2e3

1. Provisional figures; from 2021, the Worldwide AR NN PORTUGAL

Harrnonised Light Vehicle Test Procedure (WLTP)

willl replace the Mew Eurapean Driving Cyele (NEDC)
as C02 emissions standards IFTa Y 99% ) 93.3
ALY 51%) 1369 4

EURDPEAN ENVIRONMENT AGENCY (EEA]

80
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NE\\X/ EU CARS B‘T! Ef‘»‘ISSIUN CLASS In million units, % share / 2015 - 2022'

. Almost a quarter
®>130gC02km ®96-130gCO2/km @ <959 CO2/km of new cars emit
" 95g C02/km
or less
66% 64%
66% 61%
8
63%
6
42%
4
26%
23%
25% %
21% 23%
5 12% 20%
12% 12%
1. Provisional, from 2021, the Workiwide Harmonised
Light Vehicle Test Procedure (WLTP) will replace the
0 New European Driving Cyde (NEDC) as CO2 emissions
standards
2015 2016 2017 2018 2019 2020 2021 2022
EUROPEAN ENVIRONMENT AGENCY (EEA) 81
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CO2 emissions
from new cars are

down by almost
17% since 2012

1. Provisional; NECD (2011-2020), WLTP (2021-2022)

82

NEW CAR CO2 EMISSIONS IN THEEU

140

110

2012

-4.2%

N

2013

-2.6%

N

2014

N

2015
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Ing CO2/km, % change / 2012 - 2022

+1.6%

-1.3% +0.3%

+1.8%
+7.5%
v @

5.4%
11.3% N
N

2016 07 2018 2019 2020 20217 20227

OURCE: EURDPEAN ENVIRONMENT AGENCY (EEA)



NEW EU! CAR SALES BY POWER SOURCE Market share / 2019 - 2022

@ Petrol @ Diesel @ Battery electric? @ Plug-in hybrid? Hybnid electric ® Alternative fuels® Total altematively powered vehicles

39%&
9*4%
121%
196%
164%
5?8or 4?5or 399w 364“

2019 2020 2021 2022
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Baterije i njihovo zbrinjavanje
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EU

2023

Mon-EL Europe

FncAanD @ENED

RUSSIA
sweoeN (@ENED
UNITED KINGDOM
BELARUS
POLAND
NETHERLANDS (XD @D
@D cervany UKRAINE
seLciuM (@D @K czechin P,

astia @D @D s.ovaxia

rrance (ETID
stovenia @ENED o

@D romania UZBEKISTAN
croariA (D SERBIA

ITALY NORTH MACEDONIA
@D s ..
TURKIYE
@D rortucaL
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Vjecita
pitanja

Garancija na baterije
uglavnom 10 g ili 160.000
km

Rezidualna vrijednost BEV
vozila?

Inovacije u vezi baterija?
Sta nakon isteka garancije?

Sta sa baterijom nakon
pada kapaciteta?

Kako reciklirati bateriju?




/brinjavanje baterija

VOLKSWAGEN
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Produzenje vijeka trajanja baterije

an;Life has an influence on the PHS

Egtamivaltmzag Flaa s magaslzAF & e g
£Xtenaing tne ife Q}’k,“d OT a battery

Raw materials

I I

I 1

I I 1

® : : r\'  (®5 Oy
B2 & T Q) N /P
I ! 1 I
Production Sale i 1st Life E Take back Preparation i 2ndLife | Recycling
OEM PHS : : PHS Partner | MOON | Partner

! ' | |
i >8 years i >10 years i
I I I
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Pametno koristenje resursa za skladistenje energije - Volta

Use resources and energy wisely

The "VOLTA" project: A 2nd-life battery storage system

@ Development of a complete system ready for connection

m> Applications: Self-consumption optimization and peak shaving U U

> Use of 2nd-life battery modules from the Volkswagen Group
OBJECTIVES

20m

Safety certificationaccording to IEC 62619

@) CO2-neutral placing on the market vis-a-vis the commercial end user b

storage portfolio

28m
@ At least 30% cost advantage compared to a new product from the MOON
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Inovacije

Solid state battery
Doseg od 1.000 km pocevsi od 2026

Litium iron fosfat

Duplo manja baterija
Brzo punjenje za max 20 min.
Bidirekciono punjenje baterije 2025 +
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LITHIUM IRON PHOSPHATE BATTERIES MARKET GLOBAL FORECAST TO 2028 (USD BN)

T
A4

The global lithium iron
phosphate batteries market is
expected to be worth USD
35.5 billion by 2028, growing
at a CAGR of 14.9% during the
forecast period.

2023
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Autonomna voznja




Autonomna voznja - perspektiva

E Human driver

Automated system

NO
AUTOMATION

. ®

o £

Ee DRIVER

c ASSISTANCE

ES

£5

£ PARTIAL

AUTOMATION

c CONDITIONAL

g AUTOMATION

2%

]

o e

2 HIGH

5w AUTOMATION

28

w5

EE FULL

3 AUTOMATION

Nivoi autonomne
voZnje

Opis / osobine

1. nivo (hands on)

sistem pomodéi omogucuje vozilu upravljanje ili
ubrzavanje i kocenje, ali uz nadzor vozaca.
Primjer, tempomat i sistem za odrZavanje u traci

2. nivo (hands off)

vozilo obavlja prva dva zadatka voznje iz
prethodnih nivoa, a vozac je i dalje odgovoran za
nadgledanje voznje, i mora biti spreman
intervenisati u bilo kom trenutku, ako
automatizovani sistem ne reaguje pravilno

3. nivo (eyes off)

voza€ moZze sigurno skrenuti paznju sa zadataka
voznje jer vozilo upravlja svojom putanjom, ali
samo kod dobro referencirane putanje, i zbog
toga vozac i dalje mora biti spreman za
intervenciju

4. nivo (mind off)

nikada ne zahtijeva pozornost vozaca, a
autonomna voznja podrzana je samo u
ogranicenim podrucjima, ili u posebnim
okolnostima, a izvan tih podrucja vozilo mora
samo prekinuti autonomnu voznju. Zadaée vozila
ukljuéuju operativne (upravljanje, usporavanje,
kocenije, ubrzanje i nadzor) i takticke aspekte

5. nivo (steering
wheel optional)

ne zahtijeva prisutnost vozaca. Zadace vozila
ukljuéuju operativne (upravljanje, usporavanje,
kocenje, ubrzanje i nadzor) i takticke aspekte
(promjena vozne trake, skretanje, postivanje
prometnih znakova, reakcija na incidentne
situacija itd.). Kod 5. nivoa, koji se jos naziva i
nivoom potpune automatizaciie, voza¢ mora
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|zazovi projekta autonomnih vozila

Nedovoljna informisanost korisnika
Zabrinutost za posljedice vezane za kvar
Odgovornost u slucaju nesrece

Pravna odgovornost vlasnika vozila
Hakerski napadi

Privatnost podataka

Interakcija sa vozilima koja nisu autonomna
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2035 Global Light Vehicle Sales by Autonomy Level
6%

3%

mlevel 4

wLevel 3

28%

mLevel 2+

63%

wlLevel 0-Level 2

Data compiled Sept 2023
Source: S&P Global Mobility Autonomy Forecasts
92023 S&P Global
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Uticaj na rast potraznje za vozilima

Figure 3.12: Impact of individual factors on VMT demand growth

Vehicle miles traveled (billions)
0 2,000 4,000 6,000

Change in number

of households 725.2
Change in income 3824
Change in average number 42 0
of adults in household e
Change in average number 423
of children in household e
Change in urbanization -72.8
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Korisni linkovi

www.spglobal.com

https://www.bug.hr/transport/autonomna-cestovna-
vozila-robote-vozi-polako-20775

https://link.springer.com/article/10.1007/s12398-
020-00273-x
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http://www.spglobal.com/
https://www.bug.hr/transport/autonomna-cestovna-vozila-robote-vozi-polako-20775
https://www.bug.hr/transport/autonomna-cestovna-vozila-robote-vozi-polako-20775
https://link.springer.com/article/10.1007/s12398-020-00273-x
https://link.springer.com/article/10.1007/s12398-020-00273-x
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