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FVOLUCAO DA SOCIEDADE

O modelo social que conhecemos baseia-se na
conquista de padrdes de qualidade de vida e de
bem estar!

Agravamento da pressao sobre o planeta.
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FVOLUCAO DA SOCIEDADE

ECOLOGICAL FOOTPRINT
PER CAPITA (GHA) 2007

HUMAN DEVELOPMENT
INDEX 2007
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Um dos maiores
desafios do século
XX| sera garantir que
o desenvolvimento
nao exceda os
limites do planeta.
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NUMEROS E FACTOS

(EU-28, 2015)

>23%

das Emissoes de GEE
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Transportes
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Automoveis de
passageiros

energia emissoes mobilidade

Fonte: European Environment Agency (EEA), Junho 2017
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iNSUSTENTABILIDADE

GO gle transito nas grandes cidades m
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0s transportes e o ambiente
O que vem ai?
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POPULACAO MUNDIAL
e 0% Previsdes da ONU (2050)
G I

9, 7 Mil Milhdes

- 4

\
%
DAY
Aumento da Populacao
Mundial até 2050

A\ s

N
384%

Europeus viverao em
Areas urbanas em 2050

- s

Fonte ONU, 2016
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PARQUE AUTOMOVEL

mil milhoes

70 milhoes

o Associuclo rorTUGULSA
"D EMPRESAS PETROLIFE RAS

6 mil milhoes ;

2,4

8,4 mil milhodes

Populagao
Global

1,4 mil milhoes

1950 2000

Fonte: Handbook of automotive industry
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e 2
100%

Crescimento do Parque
Automovel Mundial

k entre 2000 e 2025/

e > 1, 2 8 mil milhdes (Ano 2015: valor aprox.)

Fonte: ACAP: Estatisticas do Sector Automovel 2017
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Sera tecnologia capaz de compensar ou
equilibrar os efeitos do aumento da
procura de mobilidade, pelo menos no

curto e médio prazo?

‘D EMPRISAS PETROLIFERAS
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o Associuclo rorTUGULSA
sssssssssssssss RAS

tecnologia?

Conquista de Padrodes de
qualidade de vida
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Ecologia &
Sustentabilidade

Fonte imagem: https://pt.dreamstime.com/imagem-de-stock-royalty-free-
s%C3%ADmbolo-da-ecologia-image31900906
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Reducao de GEE
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TAXA DE OCUPACAO VEICULOS

Emissao de GEE
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Vehicle and number
300 250 200 150 100 50 0 of passangers
Note: The figures have been with an ge number of gers per vehicle. The addition of more passengers results in Source: EEA report TERM 2014
fuel consumption - and hence also CO2 emissions - penalty as the vehicle becomes heavier, but the final figure in grams of CO2 per 20a.europa.euftransport
passenger is cbviously lower. inland ship emission factor is estimated to be 245 gCO2/pkm but data availability is still not comparable to
that of other modes. Estimations based on TRACCS database, 2013 and TERMO27 indicator.
Fonte: European Environment Agency - Europa EU
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INFRAESTRUTURAS

Redes de transporte
multimodal

Connecting
Combining

DO THE RIGHT MIX



INFRAESTRUTURAS

Rede de postos de B
s

abastecimento / carregamento .

Gasolina/Diesel Biodiesel Eletricidade
'

= f‘
d 1

TESLA

Hidrogénio

Rede Rede
Desenvolvida em Desenvolvimento
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POLITICAS AMBIENTAIS

EU roadmap: 80% cut in greenhouse gas emissions by 2050 to base 1990

GHG - Target Basis 1990 2030 2050
Total 400 44% -79 bis -82 %
—————- By sector
1
i 1 ntoday* | Power Sector “4uis69%  -93 bis -99 %
- g Residential and Tertiary 37 bl 53 % -88 bis -91 %
— - Industry %4 b 40%  -83 bis -87 %
§ 80% - Transport +20bis-0% <54 bis -67 %
£ Non CO, Agriculture 36 b 37 %  -42 bis -49 %
4 Non CO, Other Sectors 72 bis - 73%  -70 bis -78 %
[
£ 80%
£
)
e
o
® 40%
e
©
£
1]
20% 20%
- 60% to base 1990
} - 67% from ,today" -
total transport
0% !
1990 2000 2010 2020 2030 2040 2050 L GRS RONESSON
__ ST © 2014 United Nators Frsmework Convention op Oeate Change
ot = 11 AWS-Corerence - Eco-Mobity 20167~ ’FA
wIL B Ressarch on Automotive Proputsion Siysieens fr Futre Mobsity Needs
v -~ 170 - viEn Ocsober 2018 Vierea | B Gennger | Sheet 9
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RECURSOS ENERGETICOS

-~

Fat

SR I

Primary Energy

-

Energy Carrier

Crude Oil

Natural Gas

S
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Uranium

Renewable

Geothermal

Biomass
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Fuels

Diesel/Gasoline

Synthetic Fuels

Hydrogen

Powertrain

Combustion
Engine

|

Fuel Cell

Battery

| Electric
Motor

OS TRANSPORTES E O AMBIENTE — AS VARIAVEIS

las

Luis Miranda Torres © 2018



ECONOMIA E FISCALIDADE

Peso do sector Automovel RS RO
nas Receitas Fiscais de

IVA
icul
Portugal em 2017 velidlos
(milhdes de euros) 38,7 %

Total das Receitas Fiscais

2 .
43.246 m.e L

combustiveis

1371
IVA

Receitas Fiscais do Sector

IUC IUC

Automovel Autarquias Estado ISV )portagens

8.700 m.e (20,1%) 2 9(y254 334 94
) (o)

Fonte: ACAP 0 38% 8,7 %

+ Veiculos Ecolégicos - - Receita Fiscal
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ECONOMIA E EMPREGO (UE)

Emprego
Total postos trabalho
13.300.000

Diretos
2.500.000

indiretos:
10.800.000
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Automotive sector:
direct and indirect employment in the EU

IN THOUSANDS / 2016

w1
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10.8m jobs indirect

E0URCE EMROSTAT

3.4m jobs manufacturing

o
£
S
B
E
&
15
B
=
E
-
=

0.9m jobs

DIRECT MANUFACTURING 2,502
Motar vehicles 1,005
Bodies (coachwork), trailers and semi-trailers 160
Partz and accessories 1248
INDIRECT MANUFACTURING 921

Rubber tyres and tubes, retreading

and rebuilding of rubber tyres 119
Computers and peripheral equipment 69
Electric motors, generators and transformers 265
Bearings, gears, geanng and driving elements 222
Cooling and ventilation eguipment 245
AUTOMOEILE USE 4411

Zale of motor vehicles 1514
Maintenance and repair of motor vehicles 1543
2ale of motor vehicle parts and accessories 720
Retail sale of automotive fusl in specialised storss 452
Renting and l=asing of motor vehicles 181

TRANSPORT 4,762
(ther paszenger land transport 2,000
Freight transport by road 2672
CONSTRUCTION 673
Roads and motorways 630
Bridges and tunnels 43

1. Proweional figures
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ECONOMIA E EMPREGO (PT)

impacto da mudanca de paradigma
tecnologico

VEICULOS ELETRICOS
" menos manutencao
" menos pecas de desgaste

IMPACTO SOCIOECONOMICO
diminuicao do volume negdcios da
indUstria e na reparacdao automovel

Fonte: ACAP
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PEGADA AMBIENTAL DOS VEICULOS (cicLo oE vioa)

RECICLAGEM / REUTILIZACAO DOS VEICULOS ATUAIS (?)

L

C0zeq 4

End-of-Life

&€ o Recycling
Credits

Material
Production

Driven Distance Total Mileage

VARIAVEIS

Processos de fabrico
Incorporacdo de materiais leves e ecoldgicos, (p. ex. fibras naturais)

= Escolha de veiculos de acordo com as necessidades
= Estilos de condugao
= Manutencao dos veiculos
= Formas de reutilizacao

Fonte: http://www.bluescopesteel.com.au/go/news/ultra-light-steel-auto-body-ulsab-project, publicado em Dezembro de 2005
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PEGADA AMBIENTAL DOS VEICULOS (cicLo bE vipa)

Tesla Model S BMW 7 Series Mitsubishi Mirage
P100D 750i xDrive (internal combustion
(battery-electric vehicle) (internal combustion engine) engine)

Production emissions (kg CO, equivalent)

3 12,204 3,190

Use emissions - 270,000km (kg CO, eq)

o 48,600 95,310

4,752

=

46,980

1

® End of life emissions (excluding battery, kg CO, eq)

2
?
511 Sl 159
2Lifecycle emissions total - 270,000km (kg CO, eq) 3
3
3

1

Z 61,115 105,851 51,891

ifecycle emissions per km - intensity (g CO, eq/km)

192

I ST S S

1

2 226 385

ased on vehicles drven in the US midwest
Source: Trancik Lab, MIT
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10

-15

-20

Redugio do consumo [%]

-25

-30

= Peso de veiculo

~— Coeficiente de resisténcia ao rolamento
— Coeficiente de arrasto

= Eficiéncia da transmissdo

Variagio [%)]

Fonte: Geoff Davies, Materials for Automobile Bodies

@m:m‘.m‘amsw
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Variaveis mais relevantes na diminui¢cao
TARdE consumo/emissdes dos veiculos
" rodoviarios

1. sistema de propulsao




TECNOLOGIA — SISTEMAS DE PROPULSAO

1

Mivel de conhecimento (0-100)

00

50

0

Iro assocl PORTUGLASA
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Gasolina Gasdleo
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Eléctnco

\11iTm

. Muito desenvolvido

. Relativamente desenvolvido

Energia
Solar

Hidrogénio Hibndo  Célula de
Combustivel
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TECNOLOGIA — SISTEMAS DE PROPULSAO

Figure 7: WTW GHG efficiencies by technology ", average C-segment vehicle 2030 [g/km]

MCI
140 1 For ultra-low-carbon mobility beyond 2030, technologies with average
120 - ibrid TTW GHG emissions below ~40 g/km are required in EU fleet
Hibridos Gas Natural
100 - Elétricos Fuel Cell
Ba 1 Rt Loy
couniad a0 On
EU 1 TTW side
40 T ]
AR et Sowd
20 4 : ! for Hz eondoning
u — 1 [ ] '
Gasoline  Diesel FH PHEV?  ICE with BEV BEV CNG SNGY FCV FCV
fossi) (fossi) (fossi) renewable (2030  (green  (EU-mix) (H250550 (H2 wind
Conventional ICE fuels EU-mix) electricity) mix)  electrolysis)

¥ = Polential vehicleffuel combination for low-carbon economy

In all technologies significant vehicle efficency improvements are included

[] Wel-io-tank [ Tank-to-wheel || Allowed average vehicle CO, emission in fleet in 2050 for compliance with reference emissions

1) Biofuel adjusted  2) With 30% electric driving  3) I NG is produced via power-to-gas from renewabile electricity TTW =0

Source: Roland Berge

Fonte: http://www.greencarcongress.com/2016/04/20160430-berger.html
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TECNOLOGIA — SISTEMAS DE PROPULSAO
BATE RIAS POWER, CURRENT, MODE LOCATION

120 kW 1 0 Motorway service area or dedicated
DC charging stations in urban areas
(mode 4) MINUTES (future standard)
50 kW Motorway service area or dedicated
DC 20->30 charging stations in urban areas
(mode 4) MINUTES (current standard)
22 kW .
AC, three phase 1 92 Most public
(mode 3) HOURS charging points
Fonte: https://www.uve.pt/page/as-baterias-para-veiculos-eletricos-estao-ao-nivel-das-
exigencias-automobilisticas/
10 kW
AC, three phase 293 EC’I“SE’W'?I-
(mode 3) TIOURS workplace wall box
7.4 kW
AC, single phase 3-)4 Public charging points
(mode 1 or mode 2) HOURS
3.3 kW
Household
AC, single phase 9 ’
(mode 1 or mode 2) 6,|OUR58 workplace wall box

https://www.eea.europa.eu/signals/signals-2017/infographics/charging-times-for-a-100/image/image_view_fullscreen
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TECNOLOGIA — REDUCAO DE PESO

OTIMIZAGAQ ESTRUTURAL & UTILIZAGAO DE MATERIAIS LEVES

Optimization Level of Body

Optimization

.
...........................
e.

Past Present Future

Fonte: https://www.ambienteenergia.com.br/index.php/2016/07/0s-atuais-modelos-de-carros-eletricos-e-o-potencial-de-insercao-brasil /29421
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TECNOLOGIA Aerodinamica

800 ‘ Aerodynamic drag
+ rolling resistance

Pneus

Resistance force, N

Tire rolling resistance - .

e Rolling Resistance

200 N (lower rating is better)
-\/ B Stondard Tire I DOE Tire

I 1] ] ] | 1} 1 | 1
0 20 40 60 80 100 120 140
Speed, Km/h

100%

Fonte: https://mechanixillustrated.technicacuriosa.com/2017/03/04/an-introduction-to-automobile-aerodynamics/

30% tire RR reduction = 37 vehicle FE improvement

Fonte: https://www.energy.gov/eere/articles/eere-success-story-new-tire-technologies-can-improve-fuel-efficiency-more-5
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TECNOLOGIA

ITS - SISTEMAS

INTELIGENTES DE

TRANSPORTE

600

[
o]
]

N
o
=

300 ¢

L
-
Vg

COern‘qission (g/km)

[ 10 — 20 km/h

(Example for a 2000 cc
passenger car)

23% Reduction

—

Avg. speed

Fonte: Brian Cantor, Patrick Grant, Cofin

20 40 60 80 100
Average vehicle speed (km/h)

)

o
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(Example for a 2-ton truck)
5 400
=
5 300}
£ 200f ; 38% Reductim
= _ T
o ) .,
Z 100 Avg. speed
0 10 -20km/h =~
0 20 40 60 80
Average vehicle speed (km/h)
-

OF °
-

e

otive Engineering Lightweight Mand Novel Materials, Taylor & Francis Group, ISBN 978-0-7503-1001-7, 2008
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CLIENTES - CRITERIOS E PREFERENCIAS DE ESCOLHA

New cars: Environmental
criteria unimportant

Importance of selec. criteria for new car purchase
decisionsin DE, % multiple responses possible

70
—— 50

% \___“ :I:I
S~ 40

. L. 3|:|
- a—
H #

10
2009 2011 2013 2015 27
Pricelvalue — Car safety
— Comfort — Fuel consumption
=« esign = Ergonomics

Environmental aspects

Fonte: https://www.avtoblog.com/svetovna-premiera-novi-mercedes-benz-razred-a/avtoblog-mercedes-benz-a-class-38/ Source: Aral car buying trends study 2017
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ESTILO DE CONDUCAO

DRIVEGREEN,SAVE GREEN

Fonte: https://www.ncdot.gov/travel/drivegreen/
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MERCADO

ESTRATEGIAS DE MERCADO E NOVOS MODELOS DE NEGOCIO

[ MOBILITY AS A SERVICE FRAMEWORK
famnd -
Fé_ }1 \_aJ] TELECOMMUTING
AR S’H‘R:NG ......... ? @ Q.-h .‘.... ._...?............_..i....._...........?
[ qe— CROWDSOURCED 2 : : i
Cw-?& : LOGISTICS : . i}
T verem @ % ﬂ o

E-HEALTH E-LEARNING E-GOVERNMENT

4] ‘“‘_'
PREH TOPRRION...... @ i MOBILITY M .
| OPERATOR Ji Y .
FLEET &RIDE & e L-TIME CONNECTED
SHARING = " TRAFFIC MANAGEMENT TRAVELLER

. é . ......... . ............................ .
=8 (n O I S S——— é |
MULTIMODAL \;' '96‘ )) (( OE o

AUTONOMOUS : TRANSPORTATION : :
TRANSPORT SYSTEM SERVICES - i iy m CONNECTED VEHICLES
- sossenseens@ennees: ROAD USER CHARGING Q%ﬁ
] EL e 70
" PERSONAL
m| TRAVEL PLANNER INCENTIVES E-CALL

MY MOBILITY SERVICES
SERVICE PLATFROM
TRANSPORTATION

INFRASTRUCTURE

Fonte: http://www.chiaraappendino.it/maas-torino-sperimenta-nuova-mobilita/mobility-as-a-service/
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NOVAS GERACOES DE VEICULOS

les

100 -

80 -

Opportunities from uncertainly, e.g.

« Elimination of old style production
facilities

« Inventory clearing

« Push to pull

89
87
84 B8
79° 81
107 II
68 1|1
65 65 111! 'r55|
62 11
60 60 60 | |I Lyl
a 5 1::::~
T I II | uol [50]
| 46 48
45 (|
40 -
20 -
0' T T T T T T T T

2003 2004 2005 2006 2007 2008 2009 2010 2l]11 2012 2013 2014 2015 2016 2l]1'|' 2018 2019 2020

IFO ASSOCIATAO PORTUGLESA
‘D EMPRISAS PETROLIFERAS

VISAO 2050 — COMBUSTIVEIS E LUBRIFICANTES

LISBOA, 25 DE SETEMBRO DE 2018

7 Gap bet-
ween
best and
worst case

[ unclassified
B Utility

3 suv

O Luxury

I Large

B Medium
H Small

[ uLce

VEICULOS LEVES
ULTRACOMPACTOS

A EFICIENTES NA CIDADE

' CONSUMO
N ESPACO

Fonte: http://www.gordonmurraydesign.com

Fonte: Smart
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NOVAS GERAQ@ES DE VEICULOS VEICULOS
AUTONOMOS

next time, take your cofttee on the go!

—

next-future-transportation.com

\/t —
ﬂ e/\ future transportation inc.

alfated, associated, svihorired. endorved by, o bn By may oA iatly connected wih The Blasbuchs Corporation, of any of (€3 subtidiaries o its afiGates.
A SEAck 15658, MY, #1C. 200 IO UracHmarks of The SLartecks Corperation.
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Final da Apresentacao
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