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Today’s Agenda

= Mega trends and background

= Commercial green solutions for cities and regions
= The green toolbox and how to apply it
= Green toolbox applied on a EU level.

= Green functional procurement
= Good examples
= Discussion and Q&A
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World leading supplier of Trucks, Buses and Engines

® Production units
B Sales and service units

Production units

1891 Sweden
1957 Braazil

1964 Netherlands
1976 Argentina
1992 France
2015 India

Sales and service units

m 1,000 salespoints
m 1,500 workshops
m More than 95% partsavailability Number of employees
m 24/7 assistance 45 500




Transport’s oil addiction

120

100 -
80 -
60 -
40 A

20 |

- 2010

1970: Index 100

Transport sector rapidly increasing it’'s GHG emissons

Oil use in OECD

Other sectors

>73 %

SMNIA

N—



= EU imports 90% of its oil
at >1 billion € a day

= Energy insecurity and political pressure

= “The oil dependency remains the EU’s
Achilles’ heel, because of dependence on Anders Fogh Rasmussen,
iImports from unstable, authoritarian e Prime taster of

Denmark and Secretary General

regimes. L of NATO

ENERGY IMPORTS COST
THE EU €400 BILLION

EACH g YEAR
miEE El e




Total number of reported natural
disasters between 1900 and 2015
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Rapid Global Warming

The window for action is
rapidly closing.

Any further investment in
fossil and energy inefficienct
systems will cause devastating
lock-in effects (IPCC).

Paris goal: Stabilize at 1,5°C

Actions = City level
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Source: Elforsk, rapport 12:68, 2013
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= EU Energy Union

= EU goals 2030:
=  -40% CO, in 2030 (For transport: - 30%)
: - 27% energy use

: +27 % share of renewable energy




80 % 80 % 80 %
Population CO, Energy use




Congestion and air quality problems threaten
many cities’ economical growth




Global population growth 1950-2100
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Source: United Nations, Department of Economic and Social Affairs The 2010 Revision. (Updated: 15 April 2011)

Where is the challenge?




Climate Change and CO, Air Quality & Congestion
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Are you part of the problem?2«

Or part of the solution? .~
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3 most important sustainability
challenges for heavy duty transportation
- Status report -

1. Local emissions
(particles, NOx, noise...)

2. Energy efficiency
Emissions of fossil CO,




1. Local emissions and noise
Driven by legislation
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2. Energy Efficiency

100 % Market driven

= Market driven
" The no 1 competion factor

= All commercial measures

automatically applied
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3. But what about the big challenge?

No real incentives for reductions of fossil CO, from the transport sector

[:I Passenger cars
- Mopeds/motorcycles
Ij City buses
400 | D Coaches
/_/ L Delivery vehicles

‘:' Trucks (above 3.5 tonnes)

O
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Projected CO,-emissions
from road transport in EU
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= Commercial green solutions for cities and regions




Solutions for sustainable transport
No silver bullets - a broad, green toolbox

1. Save energy — all kinds
2. Smarter transport — for people and goods
3. Replace fossil energy with renewable energy

= R —




= Most important energy saver:
The Driver. On average 11% fuels
savings with Scania Driver
Training and follow-up.

= Hybrids and electrification:
Important for the future...

= ...but no silver bullet - only one
part of the future transport
puzzle.

= Scania test projects of inductive
power transfer and opportunity
charged battery buses ongoing...

= ..to be cost efficient,
electrification has to be part of an
industrial modular system!

Allow for all

energy saving
tools in

1. Save energy procurement!

Driver/electrification/hybrids



. Dedicated bus lanes

fr,gquency .
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2. Smarter transport

Bus systems by Scania



The “Stockholm Arc”
A modern BRT system for a growing City
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A Bus Train - “Platooning”
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The ”"Stockholm Arc”

5 SGANIA



The “Stockholm Arc”
A modern BRT system for a growing City

A Bus Train - “Platooning”

An industry consortium is
ready to deliver.

But could procurement of
whole public transport
systems be made without

specifying technology and
transport mode?
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How much does it cost to construct 10 km SCANIA

of public transport?



Biofuels Worldwide (IEA)

35 Biodiesel - conventional
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B Biodiesel - advanced
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Biomethane B Biojet gﬁ
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3. Replace fossil with renewable scAmA

Rapid growth of biofuel use



Bioethanol/ED95

World’'s No. 1 biofuel
Diesel engine & efficiency

Up to 90 %
CO, reduction

Buses, coaches
waste collectors,
distribution trucks.

Biodiesel & HVO

Low blends to B100
Diesel engine

Up to 60 %
CO, reduction

All types of
applications, including
long-haulage and
coaches.

Biogas/Natural gas

Compressed or liquid
Otto engine

Up to 90 %
CO, reduction

City/Intercity buses,
waste collectors,
distribution trucks.

[ 2\
Scania will find the best local fuel solution SCANIA



NOx

Bioethanol emissions as - -
compared to Euro 6 A
legislation

PN PM

Euro 6 limit —ED 95
Euro 6 demand —Scania Euro 6 Gas
NOx

NH = PM
\3 Gas emissions as compared
to Euro 6 legislation
NMHC

Ultra-clean operation with biofuels







* A low carbon fuel
 An ultra-clean fuel

» Solving local water,
waste and sludge
problems, and
generating
bio-fertilizer/CO,

« Sweden is a
biogas pioneer,
with biogas
expertise - from
waste to vehiclel!

* 10 % of fuel mix

= SymbicCity
Turn-key package solutions
From waste to clean biogas fleets




TCO - Reference fuel consumption
K UB 4x2 City operation, 70 000km/year, 10 years
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Scania powertrain alternatives

Analyze and incentivize most CO,/€

Service cost
SEK/km

B Fuel cost SEK/km

B Financial cost
SEK/km

e Total Cost of

Ownership
SEK/km
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= The green toolbox and how to apply it




The Rise and Growth ¢

- Typically, many cities grow
through regional hubs,
(could be either sectorial
hubs or new city centres.)

- Transport inside the city
centre (0 — 5 km) is often
less affected.

- Most transport growth is
often generated in regional
and suburban patterns;

- between hubs and
- City centre to hub
(5 —30 km)

%<2 WORLD CONGRESS
UITP AND EXHIBITION
~ MILAN 8.10 JUNE 2015



- Example of a
« million-citizen-city »
(E.g. Stockholm)

- ~2 000-3 000 buses

~200-300 Iin city centre
~1 000-1500 suburban
~500-1 000 regional

- Majority of CO,
emissions and fuel usage
are outside city centres...

- Sweden:
20 TWh HD transport
1,5 TWh in cities

- Waste and goods
transport grow
accordingy...

Emission/fuel use effects

of « suburbanization »

200000

1200000
1000000

300000 +

600000 < f

sooe

CO, emissions and Fuel Use

B Innercity

B Suburban

/ Regional

(tonnes)




Effects on city and regional transport

- ...but solution focus is
often only on city centres...

- Focus need to be

broader, on optimizing

whole regional tfransport
systems, in order to

achieve real and cost
efficient sustainable tfransport.

- Goods & waste transport
should be included in this
focus.

- Air Quality of growing
concern also outside city
centres
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& Inneraty
® Suburban

Regional

- Frequent, defined
routes, many stops, and
short travel times =2

The best possibility for
achieving a realistic
cost for full electric
solutions in the future.

- Opportunity . PH
charging/PHEV/BEV  |nductive Charging/ |
— tests ongoing.

- City buses for all &
alternative fuels, hybrids
or alternative fuel
hybrids are commercial
city solutions already
today. ?0-100% CO,
reduction



Suburban Green S .| o

- Travel times of (15-30 min),
higher comfort demands and
higher average speeds.

- Longer, low entry type
vehicles offer accessability
capacity and comfort.

- Suburban type hybrids show |
high fuel savings ]

- Dedicated Bus Systems/BRT
type of operation strongly add
to efficiency and attractivity.

- These solutions could
reduce up to 20% of CO,
emissions at no or )
very low exira cost.

Biofuelled Suburban type Hybrid

7<% WORLD CONGRESS

(Best hybrid casel) UITE, SRR




Regional Green Solu

- Long travel times
(30-60 min), high demands
for comfort and time
utilisation. Car - Public
transport!
- These commercial green
solutions could reduce up
to 20% of CO, emissions
at no or very low extro
COs.

- Bus Systems/BRT type of
operation strongly add to
atfractivity and flexibility.

- Platooning increases
capacity, flexibility and fuel
efficiency even further.

|
|

Platoonlng




Energy demand projection

HDT in EU
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The projection
assumes 20% energy
efficiency
improvment by 2050
in comparison to
today’s level




Energy demand projection

HDT in EU
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Energy demand projection
HDT in EU
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Energy demand projection
HDT in EU
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Energy demand projection
HDT in EU
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Energy demand projection
HDT in EU
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= Green functional procurement




Optimised City TronsporT Sys’rems

- Emissions of goods and waste [ — 1 — |
transport grow accordingly.

- « Silo » thinking between
different City/Regional :
transport (bus, truck, waste...) e S utior ybrid)
operafions. City and e ot iesel, V' -

lllll
»

- Commercial solutions are |
available that could reduce \l
up to 0% of CO, emissions at |
no or low extra costs. |

- Great cost and emission
benefits from co-ordinated:

- Alternative fuel infrastructure

- Service/maintenance

- Procurement & CO,
incentives

WORLD CONG
UII P AND EXHIBITION
8 MILAN 8.10 JUNE 2015




How to achieve sustainable fransporte

- Focus on optimizing whole regional
systems — do not only focus on city centres.

- Utilize the benefits from sharing fuel/energy
infrastructure and service/maintenance for
both buses and trucks in the city/region.

- Use local waste to create local jobs
and clean fuels/energy.

- Including transport, fuel/energy and .
infrastructure package in the procurement > Y

N

open for full-scale commercial industry offers /ﬂl!'"
L

- Focus on and incentivize CO, performance
and CO,/Euro in procurement and

: : : 4
planning — not on technologies or »silver bullets ». ﬁ

- Commercial technology for infrastructure and

vehickes to reduce 90% of emissions is already here. N @ ARG EXFIBION.


http://www.google.se/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://hdwallpaperscloud.com/free-minion-image-in-hd/&ei=TwJsVYCbFMuisgGS-oGABA&bvm=bv.94455598,d.bGg&psig=AFQjCNEXl2MpfvyleIQPqcPkaUubxjzdLA&ust=1433228230793580
http://www.google.se/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://hdwallpaperscloud.com/free-minion-image-in-hd/&ei=TwJsVYCbFMuisgGS-oGABA&bvm=bv.94455598,d.bGg&psig=AFQjCNEXl2MpfvyleIQPqcPkaUubxjzdLA&ust=1433228230793580
http://www.google.se/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://www.m-magazine.com/posts/10-outrageous-minion-products-you-didn-t-know-existed-18628/photos/10-outrageous-minion-products-you-didn-t-know-existed-17084&ei=HVVwVdnXC8OtU9zEgIAP&bvm=bv.94911696,d.bGg&psig=AFQjCNE1gpgvXlw0Rtot_u3mAeI3cNl8Mg&ust=1433511549715843
http://www.google.se/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://www.m-magazine.com/posts/10-outrageous-minion-products-you-didn-t-know-existed-18628/photos/10-outrageous-minion-products-you-didn-t-know-existed-17084&ei=HVVwVdnXC8OtU9zEgIAP&bvm=bv.94911696,d.bGg&psig=AFQjCNE1gpgvXlw0Rtot_u3mAeI3cNl8Mg&ust=1433511549715843

Today’s Agenda

= Good examples
- Lots of show/tests but little delivery in scale
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Stockholm = 100% fossil free city transport

waste collect & trucks.

* Long term functional o
procurement - Cost e
efficient emission
and CO, reduction.

oy [~ L

* Long term goals/policy
& key actors co-op.

e,



Finland

Kasvihuonekaasujen (CO2) pisteet

Referenssitaso 1200 g/km kaksiakseliselle bussille

VVahenema Pisteet
20 % 0.7
. 40 % 14
= Point system 60 % 2.1
80 % 2.8
L 100 % 3.5
= The more CO, efficient from a
WTW basis, the hig her the 1.1. Haitalliset paastst NOx ja PM
pO INts Paastoluokkien pisteet
HSL-paastoluokka Euroluokka Pisteet
1 Euro 3 0,0
2 Euro 4 0,9
3 Euro 3 CNG 1,2
4 Euro 5 1,5
5 EEV Di 2,0
) EEV energiatehokas® 2,7
7 EEV CNG 4,1
8 Euro 6 53
) Euro 6 energlatehokas™ 54
10 Sahkébussi** 55
* = pletettu kulutussaasté min. 20 % esim. hybriditekniikalla

**=|ahipaastot Og/km

() scaniA




= Waste Water to biogas feasibility study

by Swedish Environmental Research
Institute:

= Market value of biogas (per m3):
= Heat: ~3 ZAR
= Electricity: ~4,5 ZAR
= Fuel: ~8,5 ZAR

= An industry consortia has
formed and will offer a
complete package:

= All infrastructure for biogas production,
distribution and refuelling + operation

= Bus operation
= Service/maintenance
= Fully financed

= Fuel price locked at 80% of
diesel over 10 years

= 100 buses + 35 waste collectors

= Total cost/km below diesel guaranteed.

Risk minimized for PTA/Operators

POC of that
functional
procurement
would work.



Sustainable Transport is not difficult
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