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Greenhouse Gas Emissions

by major gas

(non-CO2 gases converted with their
equivalent “global warming potential”)

CO2
fossil fuels —62%

DATA FROM EPA
IMAGE BY J. FOLEY, PROJECT DRAWDOWN

» Around 65% of climate change is caused by carbon dioxide (CO2).

» However, Methane (CH4) and Nitrous Oxide (N20O) have a disproporfionate effect.

» Interestingly, diesel vehicles (with lower CO2) actually produce 10 times the amount of N20.
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CO2 PRODUCED BY VEHICLE PRODUCTION IS LOW

CO02 EMISSIONS FROM CAR PRODUCTION
FELL BY NEARLY 24% SINCE 2008

@ CO2 emissions total (million t/year) «««-Car production trend @ CO2 emissions per unit produced (t/car)
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» OEM manufacture of an average vehicle produces only 0.6 tons of CO2 EA datq).

» Entire supply chain e.g. raw materials, components, logistics : é fonnesQverage per car.

» However, the average EU vehicle emits around 24 tons of CO2 durh(g its lifetime.
(under real world conditions: 160g CO2 / km x 150,000 km)




VEHICLE EMISSIONS DOMINATE AUTOMOTIVE GHG

CO2in OEM
manufacture

29 CO2 for entire

supply chain
18%

CO2 tailpipe
emissions in use
80%

» Automotive manufacture accounts for just 2% of a vehicles CO2 over #Ss lifecycle.

» The entire supply chain including raw materials, manufacture & logistics agtounts for only 20%.

» Vehicle emissions account for 80% of a vehicles CO2 lifecycle emissions.



Raw materials / mining
Component manufacturing

Outbound / Inbound logistics—"“Sulphur 2020” shipping regulation

OEM manufacturing / assembly

Finished vehicle logistics — “Sulphur 2020” shipping regulation / Fret21 progra

Crude oil extraction / Fuel refining & production
Vehicle emissions in use -

Recycling / end of life disposal
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REGIONAL VEHICLE CO2 EMISSIONS TARGETS

» European vehicle
emissions target of 95 g
CO2 / km for 2020/2021
Is the strictest in the
world and will get even
tougher.

Each OEM has its own
individual CO2 targe
based upon the //»

® Mexico ® SaudilArabia

________________ ~EU(wae)
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weight. /
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We predict that many

2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 OEMS WI” Il TO meeT

Year their individual emissions

-
® EU (NEDC) H EU (WLTP) ® EU Actual China ® US / Canada O India TO rg 1S.

® Japan ® South Korea ® Saudi Arabia ® Brazil ® Mexico ThIS W|” reSUI.I. |n Severe
fines for many OEMEs.




OEM EU Fleet CO2 Forecast EU Fleet CO2 target* EU Sales Fines
(million)
OEM Group 2017 2018 2019 2020**fin | 2021 2020 2021 2018 2020 (€) 2021 (€)
es on 95% *fines on
95%
BMW 122 127 120 114 105 101 101 0.99 €143m €376m

Daimler

116

102

0.94

FCA - Tesla

100
/91*

Sl

0.99

Ford

108

96

0.93

Honda

108

97

0.12 (Exempt)

Hyundai-Kia

105

93

0.92

JLR

140

0.23 (Exempt)

PSA

103

2.34

Renault — Nissan -

Mitsubishi

100

2.02

OK

€0

Toyota - Mazda

98

0.85

OK

€0

Volvo

0.35

OK

€0

VW Group

3.30

€376m

€1,881m

Total

» We predict that collectively OEMs will face fines of €2bn in 2020 and €5bn in 2021.

15.6

€2,027m

€4,930m




TECHNOLOGY C
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s EU Fines Compliance costs === Total cost for OEM

» However it is not just about meeting CO2 targets. OEMs must balance compliance/costs vs. fines.
» We predict the EU fleet average will reach 100g CO2 / km in 2021 missing the jdrget by 5g CO2/ km.

» In 2021 automotive OEMs selling into the EU will have compliance costs of €7.8bn and fines of €4.9bn
incurring a total €12.7bn annual bill, effectively halving their Eurozone profits of ~ €25bn



>

>

5
Ill II
--.!!-III.I

O — _— |

2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030

Year
M Electric Vehicle (EV) B Hybrid Electric Vehicle (HEV)

Plug-In Hybrid Electric Vehicle (PHEV) W 48V / Mild Hybrid Electric Vehicle (MHEV)
m Natural Gas Vehicle (NGV) Fuel Cell Electric Vehicle (FCEV)
Diesel (including 12V "Micro' hybrid) B Petrol (including 12V "Micro® hybrid)
Powertrain mix is more strongly driven by regulation & taxation policy in the EU than
Regulation on CO2 emissions is forcing OEMs to rapidly shift to hybrid and full EV powerirains.

Previous tax policy to encourage diesels led to high diesel penetration, but now that the policy has
been reversed there will be a rapid decline in diesel penetration and phasing it out by 2035//2040.

Fuel tax is amongst the highest in the world, making the lower running costs of EVs more attractive.
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Increasing % of finished vehicles will be H
HEVs & EVs tend to be heavier due to the battery with implications for
Increasing pressure upon tier suppliers to provide affordable, low-emission ’rechnolo

Shrinking margins at OEMs and tier suppliers likely to result in further cost pressures upon LSP#

Rising regulatory and compliance costs for logistics providers (i.e. low sulphur fuel).



» New logistics services: e.q.
» New EV players & start-ups — lower capacity for in-hou

» New powertrain plants in Central & Eastern Europe (CEE).




www.automotivelogistics.media/global-business-

Climate Change ence/report-climate-change-vs-carmakers/39169.article

European Commission CO2 Targets,
US CAFE Standards & Chinese
CAFC Regulations

daniel.harrison@ultimamedia.com

christopher.ludwig@ultimamdia.com

Global Business.Intelligence.
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