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Main drivers for sustalnable transport

Congestion Pollution

-

Energy security
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Climate change
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decade)

Rockstrom:

" Fossil-fuel emissions should peak by
2020 at the latest and fall to around
zero by 2050”

Vehicles engineered by
Sweden ~ 5% of world’s
total
transport CO,

Scania rolling fleet
~0,5% (LCA) of
total global CO,

2055
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Transport Energy Outlook

Figure 7 » Road freight activity (tkm per capita) plotted against GDP per capita

IEA findings

100 000
3 Road freight vehicles are a key
& 10000 enabler of global economic
5 activity.
w 2 P L .
8% 1000 o e e et e MRt Strong correlation
E o TR LA w067 - R LT SRR e between GDP and
S E Y «—M iy Ct e , )
XE g0 L . Lestlene b o EL L TN Road Freight (IEA)
g “: ' ¥ N - ! . - : : ' . -
§2 R : GDP growth — improved
< 10 infrastructure and logistics — More
-E:- .
2 HFT
= 1

1000 10 000 100 000

GOP per Capita (2015 UsD)
{logarithmic scale)

Sources: National Bureau of Statistics China (2015); Ministry of Road Transport & Highways (2016); Japan Statistics Bureau (2014);
North American Transportation Statistics; Federal State Statistics Service; Bureau of Transportation Statistics (2016); Eurostat (2015);
OECD (2016); The World Bank (2016); Afghanistan Ministry of Transport and Civil Aviation; Australia Department of Infrastructure and
Transport (2011); Inter-American Development Bank (2015); General Statistics Office of Viet Nam (2016); Lao Statistics Bureau (2015);
Department of Infrastructure and Transport (2011).
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World of Scania
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converter for each HD transport
solution

Electricity Electrofuels Biofuels Fossil fuels
— —
Electricity Electrolsisis H,
ta I H, CO2 Cellulosa Sugar and Waste Fossil oil,
1 1 starch gas, coal

Synthesis = Methanol _l I I I

Fermentation, digestion, pyrolysis,

Bio oil and fat .
gasification........

l l l ‘ l Synthesis
A 4
BEV, To To Methane, FAME HVO FT-diesel and Ethanol, Biomethane Diesel, gasoline,
Continous grid CNG grid  Fuel cell methanol, gasoline methanol, CNG/LNG, (DME)
FT-diesel (butanol) (DME)

Hybrid/ Plug-in hybrid Battery Electricroad  Fuel cell
mHybrid Electric
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Fully electric solutions are efficilient
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Pathway Range Efficiency
WTW
Battery/Electric roads
Charger
e 61 km 76%
Hydrogen
- E/Iseigtlt]o; v H,- Fuel cell 22 km 28%
65% 2 network 54 %
E-gas
E/Iseigt:]O; . 14 km 18%
65% ’
100 kWh
Electro- 16 km 20%

lysis n =
65%

H,
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Flectricity mix - to take into account

Global electricity mix under the I[EA's New Policies Scenario

379% 26%

24% 40%

2016 2040 I Coal

Electricity Electricity W ol
generation generation 1% M Gas
11% 9
’ 24,770 TWh 39,290 TWh i
[ Renewables
23%

24% 4%

Note: [EA's 2016 data is estimated
Source: International Energy Agency, World Energy Outlook 2017
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Within our control

Relative FC/CO2 reduction from research and adv. eng. projects
Engine only impact on simulated road cycle (%)

Current Best Pild
Available 50% efficent 55% efficent electification of Hybridization of
Technology engine engine ICE HD LH
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electricity] electricity)

=20 Effectivisation (excl. electrical)
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Dilesel engine development

Minimum specific fuel consumption over emisSsSion
legislation

g/kWh Emission legislation development
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Parasitic / friction
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LCA, WtW, TtW and WtT

Life Cycle Assessment (LCA)

Well-to-WheeI (WtW

1 Well-to-Tank (W1T) Tank-to-Wheel (TtW)

3ms "
< > < ‘

Vehicle Fuel or Energy
production production

(incl battery)
The strongest CO,-lever = 0 for Renewable fuels
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Challenges ahead

Diversified
solutions
Modularization

Customer Electrochemistry

operations & catalytic

chemistry

Infrastructure Energy
"partners” management

System
integration Thermal
management

synergies
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Efficient use of energy Alternative fuel and Smart and safe transport
electrification




