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The Climate Challenge
408 ppm CO,

<+— current level

For millennia, atmospheric carbon dioxide had never been above this line
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Which do you prefer....the green or black run?

CARBON CRUNCH

There is a mean budget of around 600 gigatonnes (Gt) of carbon dioxide left to emit before the
planet warms dangerously, by more than 1.5-2°C. Stretching the budget to 800 Gt buys another
10 years, but at a greater risk of exceeding the temperature limit.
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What has happened thus far........

source: European Environment Agency

“If countries implement all their transport

1200 === Transport incl. aviation . . .
~ e 2030 transport target pledges, transport CO, emissions in
—® - 2050 transport target 2030 would still be at about 2015 levels”
(ITF 2018)
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reduction pledges fall short

Climate change cannot be stopped without
decarbonising transport. Yet current transport
1990 2050 CO2 reduction commitments are not enough

to meet the goals of the Paris Agreement.




From commitments to action to reductions — “Talk to Walk”
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» Motivate * Implement » Measure Use the

e Estimate actions o Report OUtpUtS

« Commit  Data « Assure « Compare

* Set harvest  Declare « Promote
targets » Offset

« Consider
options
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Adapted from McKinnon (2018) Decarbonizing Logistics
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What to measure and report for better business decisions?

Seeing the full picture = WTW

L) WelloWake
() WelltoWing

Absolute GHG Emissions is only part of the

Freight Efficiency or Carbon Intensity will also
help measure and identify opportunities to

reduce
Carbon Intensity gCO.e/tonne-km

Airfreight - short haul |
Airfreight- long haul  INNIEINENGEGEGENEGEEEEEEEEEEE
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From a global framework to a global standard for better business decisions

G 1 ttNEWJJ
Carbon footprint of
L GI—GLEOBE transport operations —
E einsoons [ requirements & guidelines
o for quantification
COU“CI' Being developed under

ISO/TC207/SC7 WG14
ISO/AWI 14083

Framework

|||||||||

‘. Smart Freight

Revision of EN 16258:2012
under Vienna Agreement

Centre

» Faclilitated by the Smart Freight Centre
» Industry led

> Collabor_ative approach | ® UK participation under
» Harmonised measurement and reporting SI BS| committee

» Enhancement of existing practice ® SES/1/7



Which of these comes first?

Regulation Standards

Regulations

Policy
Objective

- N

Innovation




Areas for action
To achieve EU Target ...

needs 83% reduction in carbon

intensity of EU freight transport

) ) REDUCE FREIGHT OPTIMIZE FREIGHT INCREASE IMPROVE FLEET REDUCE CARBON
p055|ble scenario TRANSPORT TRANSPORT ASSET ENERGY CONTENT OF
30% modal shift road to rail
(B = ' FAE=N| == (F7PeS
I o o = =
Rail improves energy efficiency by 50%
and reduces carbon intensity of energy by 50% B opiAiom Km0, Blcesbombovg Dogiots
+ Provider (seller) influence

20% improvement in truck routing efficiency
+

30% increase in loading of laden trucks
+
30% reduction in empty running of trucks
+
50% increase in energy efficiency of road freight
+
50% reduction in carbon intensity of this energy

Source — McKinnon (2018) Decarbonising Logistics



EU Overview of transport emissions

* 26% of GHG emissions

Or 895 MtCOZe Domestic navigation

. 82% is road ——— L% e FINAL REPORT

« 70:30 split passenger -
freight

of the High-Level Panel
of the European Decarbonisation
Pathways Initiative

Passenger
70 %

Light-duty
trucks
0 %




Land — Truck

Challenges Disagreement by experts on the most cost-effective

 21% of transport related GHG pathway for trucks
emissions in EU is from heavy
duty road transport

* 959% of road energy dependent T i
i (;’” gy dep A TresnartFatum  Alternative Fuels COST-EFFECTIVENESS

 Activity in terms of tonne-km
expected to grow by 26% from
2015 to 2030 o

30%

45%

40%

Q Different alternative mix
for different operation
types

® Full-battery electric (2nd
Hybrid) for Urban

®* Hybrid (2"4 Gas/Full-
battery) for Regional

25%

20%

15%

10%

= Biofuels (2" Electric
road) for Long-haul

5%

0%

Biofuels  Gas (LNG, CNG) Hydrogen fuel Hybrid Full-battery  Electric roads
cell electric

mUrban = Regional M Long-haul ITF/OECD 2018 expert survey




Land — Truck

Freight decarbonisation measures: CO, abatement — implementation graphs

high technological development operational /managerial / regulatory development
- electrified highways Source — McKinnon (2018)
= high capacity transport Decarbonising Logistics
@
Qo supply chain collaboration@powered@
S synchromodality  online load matching ) o
e physical internet _ ) eco-driver training
9 delivery rescheduling _ -
® urban freight consolidation - . aerodynamic profiling
= predictive analytics ] )
. % , , . vehicle telematics
o Wy hicl ] pollution-routeing down-speeding
O on, vehicle automation lightweighting
K’bl, ) smart cruise control bati it
90/, natural gas vehicles . nominated day delivep — F'FEVEHI fl IIVE maintenance
{’3'/ platooning hybridisation anti-idling
ow ,4’ hydrogen fuel cells low rolling resistance

’
y
low ease of implementation high

Technology and energy supply bias: under-estimation of the possible logistics management contribution

- difficult to quantify potential carbon savings from logistics management options

- past experience discouraging: trends in empty running, vehicle load factors and freight modal shift



Land — Truck

Disagreement on whether Full Battery Electric or
Hydrogen Fuel Cell Trucks will be viable

Hybridisation/Range Extender combined with

Life cycle GHG

emissions of 1st
generation biodiesel

B > 2 v o

Fossil diesel Rapeseed Soy Palm Biodiesel average
1.0x 1.2X 3X 1.8x

these will a int for 57% of the tof lEUbll iels market in 2020
Source: Lifecycle analysis byT ponu nvironment based on Globiom study (2016)

renewable fuels

Biomethane

» Supply constraints

» Re-fuelling infrastructure

» Potential methane
slip/leakage

2"d generation biodiesel (HVO) is

expected to grow significantly

» 5.5 billion litres in 2018

» 13 billion litres in 2024 but still
only 10% of biofuel

Source- IEA

Advanced (biofuels from waste

feedstocks such as waste fats,

oil and grease (FOG)

» WTW GHG emissions very
dependent on feedstock

source and energy required to
produce.




Land — Trains

* GHG emissions from ralil is less 1%
of total in EU

* In EU 30% of energy in rail
dependent on oll

- Rall freight activity to grow by 45%
from 2015 to 2030

* 7% of global freight moved on rails

 But in terms of tonne-km share is
declining - moving less tonnes of coal
©
Alternative options to
electrification
» Hydrogen fuel cell trains
» Biofuels — biodiesel or bioLNG

Regional variations in electrified rail networks
» Europe 53%

» South Korea more than 80%

» North America less than 5%

SNESUE TS T Copyright s Tan Leech / Phantasrail Galle



Water — Boats

- Maritime freight activity predicted to grow by 21%

from 2015 to 2030
* 13% of emissions in EU

* Relies on Heavy Fuel Oil which is both carbon
intensive and highly polluting

* IMO aims to halve emissions by 2050

* “Slow Steaming” - 27% reduction in emissions by

10% reduction in speed

* Bigger boats — 50% more capacity increases fuel

consumption by 33%

Alternative energy pathways

» Advanced biofuels

» Hydrogen fuel cells

» Ammonia

» Hybridisation with sustainable fuels

Resistance reduction devices -

Vessel size

Hull shape 4 §#—w%

LW materials -{1¢-4 #

Air lubrication

Ballast water reduction - f

Hull coating -

Hybrid power/propulsion -
Power system/machinery
Propulsion efficiency devices
Wasle heat recovery -

On board power demand
Biofuels -

LNG o

Wind power -

Fuel cells

Cold ironing

Solar power -

Speed oplimization -
Capacity utilization
Voyage optimization -

Other operational measures

a0 40

CO, emission

50 B0 70
reduction potential (%)

80 20 100

Source: Bouman (2017)

334



Air — Planes

* Aviation accounts for 3% of GHG emissions in Europe

* GHG emissions from aviation increased by nearly 80%
from 1990 to 2015

* Any energy and emissions efficiency gains outweighed
by increase in activity

* Aviation energy almost entirely dependent on oill

» Drop in biofuels (Biojet or SAF) 2-4 times
more expensive than standard fuel

between passengers and freight

currently I;rlglr?ehst { - Load factors tend to be higher
» Would need 5 x current biofuel used in

Passenger « Fair allocation of GHG emissions
Planes

road
» Single biofuel product strategy versus ICAO - Carbon Offsetting and Reduction Scheme
diversified portfolio for International Aviation (CORSIA) starting in 2021
» Long term biofuel purchase agreements
> Currently 15 million litres of SAF supplied 1,518 million kilograms of fuel in 250
in 2018 or 0.1% of total (Source IEA) —&ZSS&= planes in 2018 (Source DP DHL

Sustainability Report)



Don’t forget Logistics Sites — Ports, Terminals, Warehouses

\

~ Fraunhofer

IML

An output from the EC

Horizon 2020 funded
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The role of the buyer and supplier relationship — sustainable procurement

Multinational Corporations
(cargo owners)

Procurement
(buying/selling)

Collaboration

Logistics Service Providers & Carriers

Stakeholders: gov't, investors, associations, suppliers, civil society, consumers

Source — Sophie Punte, SFC LEARN International Workshop Feb 2019



Sustainability

e Cost of
service

e On
schedule

* Lower
GHG and
AQ Impact

Smart Freight
~ Centre

. ooty § <01y
K

Smart Freight
Procurement Guidelines
September 2019

Source — Smart Freight Centre



Assurance — building trust in the partnership

3'd party
2nd party Quddei&endent
Supplier
15t party .
audits audits by
the buyer
self-

declaration N
‘ 1K)
. WY NTEr

INTERNAL




Reporting for investors moving to a broader stakeholder audience (ESG)

Environmental Social Governance

Climate
Air pollution
Water

Waste/Circular
economy

Social impacts « Assurance
Employees « Audit
Diversity

Equality

“‘Equally important is that the magnitude of the challenges facing the world -

climate change, poverty, biodiversity loss - these are issues that we care “

deeply about. We've got less than 10 years to get this right - incremental “‘ CDP

change is not enough. We are prepared to spend serious money on this e

and if that means lower profits, so be it. Whatever it takes to get the job PISCLOSURE INSIGHT ACTION Sustainability Indexes
done,“- Stephen Badger, Chairman, Mars '

Alan Jope, the current Unilever chief executive, told the BBC that its focus
on doing right by society and the environment was not out of fear of
nationalisation, taxation or regulation, but out of fear that its products would
be shunned by a new generation of consumers unless they got this stuff
right.



Thank you for your attention

Colin Smith

Programme Manager, Transport,
Energy Saving Trust
colin.smith@est.org.uk
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The Climate Challenge

2019 is on course to be in the top three warmest years

= 10 warmest years === 10 coldest years

Hotter +1.2
+1.0

+0.8

+0.6
+0.4

+0.2
20th Century

average
02 ==
-0.4

-0.6

Colder -0.8 ;
Months

Source NOAA and BBC

20 warmest years on
record occurred In
the last 22 years

The top 4 years
being 2015 - 2018

with 2019 on

course to go straight
In to the top 3




Extreme weather events

The Science Behind the Polar Vortex

stable viavy
polar polar
vortex vortex

Extreme Events of 2016

,\Qr'—“:_'—‘;‘_%,. 3 ~
Yo s FRv

strong jet
stream

weak jet
stream

b
=
&
< warm air.
moves
Air pressure and winds north
- around the Arctic switch between
-— - these two phases (Arctic Oscillation)
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and contribute to winter weather patterns.

| Nextfewdays| | |




The Climate Challenge

Average warming (°C) projected by 2100

Need to cut CO,
1.5°C emissions globally by
50% 2030 and end
them by 2050 - IPCC

If countries
do not act

Following
current
policies

Based on
current
pledges

2.9

|
Climate Action Tracker, updated December 2018 BEE




What needs to happen.....

1200 CO, emission reduction profiles for European freight transport

=== Transport incl. aviation e

—~© = 2030 transport target

-® = 2050 transport target 200
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No shortage of schemes, associations, programmes or tools

Sust. Investment/rating  Int. orgs Associations

Sust. bus. networks
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Sust. transport initiatives Projects



