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Avvento dei veicoli ‘green’
Aspetti scientifici e contingenze
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Automotive Industry figures: fundamental facts for discussing
about automotive issues

2018: nearly 80 miIn road vehicles produced yearly in the world
2019: EU automotive: jobs for 13.3 million people

2019: automotive: 5% of the EU’s GDP

2019: 50 billion € yearly invested for R&l in EU on automotive
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Why EVs are not spread ?

| -El'r -?i'l-'-_r__-_." S -
L ————

Industry not ready / Suppliers less ready than OEMs
Cost (customer, society, OEMs)

Relatively poor performance(range, heating)
Recharging system/infrastructure

Regulation (Homologation, traffic policy ...)
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Integration of product and process for manufacturing electric
motors of road vehicles

Inproves
REALIZZATO CON IL SOSTEGNO DI
uMoNEEUROPER €3 ERnstine. Q% FEST
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Green vehicles and Green House Gas (GHG)

Residential
6%

Other 4%

© | Aviation 10%

Water-borne 11%

Transport

22% Road 75%

Electricity and heat
41%

Fig. 1.2 Anthropogenic greenhouse gas emissions by sector in 2010 [data from IEA (2012)]

P. Egede, Environmental Assessment of Lightweight Electric Vehicles, Springer, 2017
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Electric Vehicles (EVs) justified by environment protection

« Electric Vehicles (EVs) environmental impact
- during industry production
- during electricity production

Residential
6%

Transport
22%

Electricity and heat
1%

...HOW ASSESSING ENVIRONMENT PROTECTION
SCIENTIFICALLY?
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Well-to-wheel, cradle to grave
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Life Cycle Sustainability Assessment

economy LCC “Life Cycle Cost”

tptg

social well-being woeminrs SLCA “Social Life
Cycle Assessment™

environment // \ LCA “Life Cycle Assess”

LCSA =LCC + LCA + SLCA
“Life Cycle Sustainability Assessment”’
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LCA - Scientific assessment of EVs environmental footprint

Policy
responses

policy

phel.nl

Netherlands
Environmental
Assessment Agency

Integrated
Model to Assess
the Global
Environment
(IMAGE)

https://www.pbl.nl/sites/defa
ult/files/downloads/pbl-2014-
integrated assessment of gl
obal environmental change

with image30 735.pdf
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LCA - Scientific assessment of EVs environmental footprint:

17 indices for impact

Damage Endpoint area REC|Pe (databaSE)

P ivildpaint impad cal s :
P = of prolection

% Increase in other
' diseasesicauses

: | Increase in
malnutrition

Damage to
freshwater

National Institute for
Public Health

and the Environment
Ministry of Health,
Welfare and Sport
The Netherlands

Trop. ozone (eca)
Terrestrial ecotoxicity
Terrestrial acidification
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Scientific assessment of EVs environmental footprint:
LIFE CYCLE ASSESSMENT (LCA)

European
Automobile

Manufacturers 2011 @
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Life Cycle Assessment: ISO and EU Commission

ISO 14040:2006 Life cycle assessment—~Principles and framework.

e [SO 14044:2006 Life cycle assessment—Requirements and guidelines.

e [SO/TR 14047:2012 Life cycle assessment—Illustrative examples on how to
apply ISO 14044 to impact assessment situations.

e [SO/TS 14048:2002 Life cycle assessment—Data documentation format.

e [SO/TR 14049:2012 Life cycle assessment—Illustrative examples on how to
apply ISO 14044 to goal and scope definition and inventory analysis.

 International reference Life Cycle Data system ILCD

by IRC — EU Commission

https://eplca.jrc.ec.europa.eu/ilcd.html
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Life Cycle Assessment: EVs vs ICEV (gasoline)

Climate change

Particulate matter

Fossil depletion S

(

= Gasoline vehicle
T Ir] E'l,‘f EU mm
s -\ Coal mix

Metal depletion Human toxicity

Fig. 4.13 Radar chart for the comparison of vehicles in five different impact categories; values
taken from Hawkins et al. (2013)
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The International Journal of Life Cycle Assessment (2020) 25:1545-1565
https://doi.org/10.1007/511367-020-01756-2

MODERN INDIVIDUAL MOBILITY @
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Comparative environmental life cycle assessment of several M
powertrain types for cars and buses in France for two driving cycles:
“worldwide harmonized light vehicle test procedure” cycle and urban
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Abstract

Purpose Environmental assessments in the transportation sector are often lacking in transparency and completeness. In this
article, the environmental trade-offs in road passenger transportation between conventional vehicles and electrified vehicles are
compared, using life cycle assessment (LCA) methodology. Hence, the relevance of a massive electrification approach can be
questioned. Assessing a set of current midsize passenger cars and buses allows for investigation of potential environmental

riled LCA conceming several hybridization levels for cars and buses, and it is based on real consump-
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Particulate Matter (kg PM2.5 eq./person.km)
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Photochemical Ozone Formation (kg NMVOC eq./person.km)
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Life Cycle Assessment: EVs vs ICEV

A Electric vehicle

a=f(electricity mix,
ambient conditions)

Conventional vehicle

Environmental impact

B=f(ambient conditions)

Distance travelled
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The problem of Lightweight Electric Vehicle

Sustainable Production, Life Cyde Engineering and Management
Series Editors: Christoph Herrmann, Sami Kara
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Alternative fuels: biomethane
Electric bus vs Biomethane fuelled bus

Stratosph lonizing Czong for Fine partic Czone for Temestrial i Temestrial Freshwate Maring Humnan Land use Mingral Fossil reso
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Confronto di 1 p POWERTRAIN ELETTRICO_ Bnov_3batt’ con 1 p ‘POWERTRAIN METANC.10nov_Enea” Maetodo: ReCiPe 2018 Midpoint (H) V1.03 / World (2010) H / Caratterizzazions
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Geopolitical problems

Much of the rare earths (Nd,
Sm..) under monopole

« Massive battery production

* NL: from 2030 no more IC
engines sold
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Conclusion

« Evs or HEVs will surely penetrate the market, delay due
to industry processes

« Scientific assessment of EVs performance is made by
Life Cycle Assessment which is a cumbersome
process

« Lightweight Electric Vehicle should be designed very
wisely

- Biomethane good for GHG, Italy very strong globally

« Geopolitical problems to be faced possibly in the future
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