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Energy productivity in freight transport

Technical potential versus practical reality







What is moved, and where does it go?

Major freight flows in Australia, 201 [-12
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Road freight focus

Total freight tonnes by commodity 2012/13
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How much energy is used, and by what?

ENERGY USE IN 2012/13 BY FREIGHT MODE (PJ) TOTAL ENERGY USE BY FREIGHT SEGMENT 2012/13 (PJ)
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Data source: DIS 2015




The challenge: accommodating future growth...

= The total freight task will
nearly double to 2040.

= Driven almost entirely by § 200
road and rail freight. u 200

Historic and projected freight task by mode
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...as freight becomes the driver of transport energy use

Road transport energy consumption by segment

= Freight currently 1600
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Freight energy productivity opportunities



EP in freight transport

= For our purposes:

Ept _ Revenue from freight ($)

o Energy required to move it (G))

OREP, =

= Increasing energy productivity is then about:
~ moving more stuff (or further)
— charging differently
~ using less energy

- using lower cost energy.

Revenue from freight ($)

Energy cost to move it ($)




Pathways to better productivity

Pathway
Mode shift

Demand reduction

Increase system capacity

System / network efficiency

Fuel switching

Operator behaviour

Vehicle/fleet efficiency

Opportunities

Road to rail
Rail to ship

Land use planning, hub location
Load consolidation, load sharing
Higher productivity vehicles

Route capacity upgrades
HPV access
First/last mile

Night time deliveries
Intelligent Transport Systems/ICT
Congestion charging

Natural gas, electricity, wind
Driver training

Maintenance/inspection process
Trip routing

Engine downsizing, hybrids
Tyres, aero

Energy saving

Up to 75%

Up to 60%

Up to 40%

Up to 25%

Up to 40%

10-20%

Up to 25%

P’

Examples

Double stacked
trains

Telematics,
Condition
Monitoring

Fuel eff.
standards
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Size of the opportunity for EP in freight transport

= Assuming BAU growth for
road, rail shipping...

= 5% mode shift road=> rail;
5% shift rail =» shipping...

= And 25% improvement in
energy efficiency for each
mode over the next 15
years (1.9% p.a.)

=» S5 billion annual fuel savings alone

Total energy use (PJ)

25% by 2030 energy efficiency scenario

700.0

600.0

$5Bin
fuel
savings

500.0

400.0

300.0

2000

100.0

0.0
2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030

"

11



Many transport opportunities are cost eff

ective

Lowest cost opportunities to reduce emissions by 249 Mt CO.e’

Cost to an investor

ASNCO,
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Residential appliances and electronics
Gommercial retrofit energy waste reduction
Commercial retrofit HVAC
Gommercial elevators and appliances
Commercial retrofit lighting

Resigential lighting
Other industry energy efficiency
Operational improvements (o existing
gas plant
( “_ —

iciency Improvement
efficiency improvement

Cropland carbon
sequestration

environmental forest

Reforestation of
marginal land with
environmental fore

;

hermal efficiency
ing energy efficiency
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Commercial retrofit water heating
Anti-methanegenic treatments
Reduced deforestation
and regrowth clearing
Pasture and grassland management
Cogeneration
Commercial new builds

Reforestation of marginal land with imber plantation

Mining VAM oxidation
Active livestock feeding
Reduced TED losses
Cement dlinker substitution by slag

Operational improvements to existing coal plant thermal efficiency

Residential new bullds

L Petroleum and gas maintenance
L Reduced cropland soil emissions

Source: ClimateWorks 2010
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Wind offshore
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Emissions reduction potential

MICO,& per year

Source: COAG 2015

=>» Clearly there are non-economic barriers

voluntary action
Research business
benchmarks and
success factors
Reduce barriers to
financing

AGRICULTURE & OTHER
MINING

MANUFACTURING

FREIGHT &
COMMERCIAL
TRANSPORT

LIGHT VEHICLE
ENERGY
EFFICIENCY

Cars

« Improve light vehicle
efficiency

+ Drive innovation in
transport and
infrastructure systems

Commercial Buildings
* Expand commercial
buildings ratings and
disclosure

Advance the National
Construction Code
Improve energy
productivity in
government

Residential

Make choice easier
Deliver a new Equipment
Energy Efficiency (E3)
prioritisation plan
Support best practice
services for vulnerable
consumers

Improve residential
building energy ratings
and disclosure

Improve compliance with
building energy efficiency
regulation

Energy Market

Reforms

* Emerging technologies
in the electricity system

« Transition to cost

reflective energy

pricing

Competitive smart

meter rollout

Develop an Energy Use

Data Model for better

planning

« Deliver a Gas Supply
Strategy

Coal CCS
NEW AND
INNOVATIVE
PRODUCTS AND
SERVICES
o
-
onsnd MORE EFFICIENT
ot 1o gaw enit| AVAUSLEY, ENERGY MARKETS
Cnemicats processed :‘;""r::rﬁ'a";ess RESIDENTIAL
Co ift { !
ooy (N2 energy costs COMMERCIAL gg,':l,'gl'gfcf,NERGY innovation
L— improved forest management + Recognise business BUILDING ENERGY * Support lnnovqtuon and
200 leadership and support EFFICIENCY commercialisation

Promote best performer:
Collaborate inter-
nationally

ENERGY COST SAVINGS MARKET BENEFITS
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The only way is up...
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ACEEE 2014 International
Energy Efficiency Scorecard.
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Australia scored last in the
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Japan
UK

transport sector.
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= One positive was our
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Source: ACEEE 2014

freight score (based on
high efficiency in bulk rail).



The NEPP appears to rely heavily on transport for savings

= But there are just four measures (of 34)
that directly relate to transport:

Light vehicle efficiency standards.

ITS policy framework.

Marine and aviation fuel efficiency.

Review Fuel Quality Standards.

= Some non-sector-specific measures
might apply — once the details emerge.

zapy 4PJ
69 PJ
84 PJ
Implementing all
cost effective
104 PJ 359 P energy efficiency

activities would
surpass the target,
allowing flexibility in

141 PJ choice of activities
402 PJ
Energy savings
potential in
petajoules (PJ)
*excludes rebound effect
as rebound can be a
productivity gain.
X 1 . e 2030 final
%, S, %, . B B
%, o ?9 e o, N energy
(o) (N ao(, /(a T equivalent
Qg._’_ 06 ﬁ, “a e 2 savings
?9 i needed for

40% EP target

Source: COAG 2015
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Three fundamentals to move the game along



1. Efficiency data for trucks

= Currently we have:

— no single classification for heavy vehicles
~ no agreed definition of duty/operating cycles
— no standardised test for fuel efficiency.

=» No benchmarks for fuel efficiency/GHG.

Why is that important?

— influencing purchase decisions

— freight sector modelling

GVM (t) Aust. vehicle standard ABS driver license TIC
<35 light goods vehicle n/a
3.5-45 medium good vehicle NB1 light rigid
E ] . - light truck
45-6 light rigid
P medium goods vehicle NB2
8-10
10-12
. medium rigid medium rigid
Trucks 12-15
15-16 heavy rigid
16-18
18-20 heavy goods vehicle
20-225
22.5-25 heavy rigid
heavy duty
25-30
>30
Artic. heavy combination
<3.5 light trailer
Trailers 3.5-10 medium trailer
>10 heavy trailer
<5 light Medium rigid
Bus g rig
>5 heavy as per rigid

— continuous improvement in fleet management

— eligibility for programs, financing, incentives

oV
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2. Modal shift

= Energy intensity of rail is 75% lower than road, and shipping lower again.

Light commercial

venicles = Contestability is limited, but should be exploited.

Rigid trucks

= Co-benefits include

Air

Safer roads

Articulated trucks

e endrevereral — Greater utilisation

Shipping

Reduced traffic congestion

Ancillary rail

MJ/tonne-km 5 10 15

m2012-13 m2002-03
Source: DIS 2015
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3. Incentives and policy for fleet renewal and retrofit

1: ABS 2015, 2: Environ 2013

Old fleet in both road and rail
— Average age of trucks is 13.8 years! compared with 6.7 in US
— Average age of diesel locomotive is 35 years? (c.f. 8 years in the US)

A newer fleet is cleaner and more efficient.

c s include: AAADDADADA

o-benefits include: , o

- reduced health spending (pollution) ﬂﬂﬂ”ﬂﬁ'ﬁ&ﬂ”ﬂa
E, ABAADDDAAD

— safer roads — 60 x Post 2007

— greater utilisation / reduced maintenance 1 x Pre 1996 BADBDBDBDBDBD.AB.
@.8.8.8.8.0.8.8.8.8.

— economic stimulus. Py rrrrrerem

Source: TIC 2015
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