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Supply Chain Decarbonization

Executive Summary

Significant movement is expected towards
reduced supply chain carbon intensity. This will
create both opportunities and risks for logistics
and transport firms, with changes in supply and
demand driven by:

¢ Regulation of carbon emissions
e Higher and more volatile fuel prices
e Evolving consumer and client demand

The sector can play an influential role in
decarbonization, both in its own operations and
through broader supply chain optimisation. This
provides direct benefits through reduced costs,
managed risks and business growth.

Human activity generates annual greenhouse gas
emissions of around 50,000 mega-tonnes CO.e.
We estimate that 2,800 mega-tonnes i or 5.5% of
the total i are contributed by the logistics and
transport sector.
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Key to supply-chain-wide decarbonization is an
understanding of CO, emissions across the
system. Corporate-level reporting, guided by the
widely-used Greenhouse Gas Protocol, is a
spreading reality. Product level foot-printing is an
important step towards supply chain carbon
rationalisation. It has been given a boost by the
agreement of the first standards.

Commercially viable decarbonization
opportunities which could be enabled by the
logistics and transport industry are of the order of
1,400 mega-tonnes CO,e in the medium term.

Around 60% of this potential carbon abatement
originatesf r om t he sector0s
Others come from the broader supply chain and
can be achieved through changed logistics and
transport configurations:

Supply Chain Decarbonization

Clean Vehicle Technologies
Despeeding the Supply Chain
Enabling Low Carbon
Sourcing: Agriculture
Optimised Networks

Energy Efficient Buildings
Packaging Design Initiatives
Enabling Low Carbon
Sourcing: Manufacturing

Training and Communication

Modal Switches

Reverse Logistics / Recycling
Nearshoring

Increased Home Delivery
Reducing Congestion
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Logistics and Transport Providers
Adopt new technologies industry-wide

Improve training and communication

industry-wide

Switch modes where possible

Develop recycling offerings

Develop home delivery offerings

High
High
Medium
High
High
High
Medium

Medium

Medium

Medium
Medium
Medium

Low

Promote carbon offsetting of shipments

Shippers and Buyers
e Understand and reduce carbon impact of

manufacturing through alternative sourcing

Plan to allow slower and better optimised

transport
Reduce packaging materials

Work on product carbon labelling,
standards, auditing tools, and use

Increase shared loading

Policy Makers
Reflect cost of carbon in energy tariffs

Support carbon measurement and labelling

standards

Build open carbon trading systems

Invest in infrastructure and flow

management

Facilitate recycling along the supply chain
Encourage retrofitting of buildings to better

environmental levels
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The Need for a Review

To date, logistics and transport companies have
mostly taken a tactical and internal view of supply
chain decarbonization. This has resulted in
important, but nevertheless small scale,
responses to climate change. Point solutions
have included increased use of battery powered
trucks, automated scheduling applications and
green building technologies.

The need to look more strategically at the end-to-
end supply chain, encompassing all aspects of
the product life cycle from raw material to
disposal, is now being evidenced. Across sectors,
firms and policy makers have spoken of the
requirement to consider the total product lifecycle
impact of carbon, before optimising across
boundaries.

Near-term economic uncertainty has changed the
immediate outlook for the logistics and transport
sector. Nonetheless, even in this operating
environment, the underlying business imperatives
for supply chain decarbonization remain valid.

Understanding Supply Chain
Decarbonization

This report is constructed from the viewpoint of
the worldds | argest
capturing the commitment of the sector to be at

the heart of supply chain decarbonization efforts.

We provide both a contextual and an initial
guantitative assessment of the supply chain
decarbonization challenge. It looks at likely
opportunities for abatement, purposefully pushing
the boundaries of current knowledge seeking to
clarify controversial topics.

Communicating the findings through a series of
accessible scorecards, we take a first step
towards assessing the scale and feasibility of
potential emission abatement options across the
supply chain.

Overall, we aim to move the global dialogue

forward and to help carriers and buyers alike to:

e Take practical and cost-effective steps
towards decarbonization strategies

e Anticipate external drivers for change 1 which
may have significant effects on the long-term
demand for freight

|l ogi st
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Context of Decarbonization

Of h u mab6,000 meyastonnes of annual
CO.e greenhouse gas emissions, around 2,800
mega-tonnes can be assigned to logistics and
transport activities.

Though there is significant uncertainty in the
figures, it seems possible that significant
emissions reductions could be achieved in the
medium term* by implementing change
throughout the end-to-end supply chain. This
could be primarily achieved through wider
adoption of available technologies, leveraging
new commercial relationships and developing
new business strategies.

The conditions required to enable these changes
are being created. We see three developments
providing the necessary business environment for
implementation.

Those three fundamental drivers of change are:
e Regulation of Carbon Emissions
e Response to Higher and More Volatile
Fuel Prices
e Evolving Consumer and Client Demand

Regulation of Carbon Emissions

Supply chain carbon emissions will increasingly
be regulated through a variety of legal standards
as numerous policy developments are underway.
By December 2009, the 192 member countries of
the United Nations Framework Convention on
Climate Change have agreed to launch a

mechani sm to achieve fideep

Independent targets in developed nations call for
significant cuts in emissions 1 the European

Uni onds
greenhouse gas emissions by 2020° while

Californiadéds AB 32 6GI|I obal

seeks state-wide emissions reductions of 25% by
2020% The UK Climate Change Act mandates an
80% cut in national carbon emissions by 2050°.
There is increasing convergence in the debate
towards a universal price for carbon.

Response to Higher and More
Volatile Fuel Prices

Refer to calculations on page 14
2 CEO Climate Policy Report to G8 Leaders, WEF, 2008
®  With respect to 1990 level

Energy Policy cal

A further clear driver of decarbonization is the link
between carbon emissions and energy cost. For
the most part within supply chains, there is a
simple win-win on cost and carbon, with initiatives
to decrease fossil fuel to reduce costs.

Less financial risk can also be the result: reduced
fossil fuel consumption decreases exposure to
volatility in the cost base in an operating
environment which has i and will continue to i
see significant energy price volatility.

Evolving Consumer and Client
Demand

Evolving customer demand for products, in
response to changing expectations on
sustainability, feeds through the supply chain in
two ways:
e Direct consumer response in the form of
changing retail purchasing patterns
e Indirect effect as retailers and distributors
change sourcing decisions to respond to
- and pre-empt - consumer requirements

Logistics Sector Response

The sector has started to make meaningful
changes in its own right, targeting substantial
reductions in carbon intensity within its demand
envelope.

Major levers of change have been seen as being
operational efficiency and new technology; green
vehicles such as battery powered vans and
hybrid or alternative fuel trucks are increasingly
considered, while aerodynamic technologies,
such '4d e spported BY'the &3S EPR S
SmartWay programme, are commonly seen
across fleets of all types.

IR pafafell mo@t lary@13GistlcLafldtrarsdorPfifms | N

publish annual corporate social responsibilit .
rep‘éfr‘f’s,rdaiéiliﬁggthei%&tf. thhatd@More AC T O
sustainable operations. Several of these include
detailed carbon footprint information, calculated in
line with the Greenhouse Gas Protocol - the
mostly widely used accounting tool for emissions.

To maximise the carbon abatement potential from
their investments, logistics and transport firms are
seeking to engage with both policy makers and
shippers to make cohesive changes across the
entire supply chain. An end-to-end view of the
supply chain is a vital step towards achieving the
changed behaviours which can bring about
efficient change.
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Objectives and Approach

Objectives

This report examines opportunities for carbon
emissions reduction across supply chains.

We provide a quantitative and segmented outline
of the size of carbon emissions across product
life cycles.

We articulate potential trends in future demand
for global supply chain services, in response to
external drivers of change.

We outline and indicatively quantify the main
opportunities for decarbonization within end-to-
end supply chains.

Finally, we identify specific actions logistics and
transport executives can take to most effectively
decarbonise supply chains: within their business
operations, in collaboration with shippers and
through engagement with policy makers.

Approach

There is a clear need to move beyond corporate
and geographic barriers in addressing supply
chain carbon emissions. Tactical approaches
(using specific technologies to meet the needs of
a particular situation) and even sectoral
approaches (whereby initiatives are implemented
within the boundaries of the logistics and
transport sector) do not meet the requirement to
decarbonise end-to-end supply chains as a
whole.

In fact, tactical approaches can serve to shift
carbon emissions between different parts of the
supply chain, rather than boosting overall
efficiency.

We have taken a strategic approach to the end-
to-end supply chain, looking at opportunities to
address carbon emissions across the product
lifecycle. The opportunities we outline are
intended to be transformational and, in some
cases, are unashamedly ambitious.
Nevertheless, we have sought to make the
outcomes commercially relevant to supply chain
organisations and achievable under current
circumstances. We have not, for example,
assumed the adoption of any technologies which
are not already commercially available.

In the development of the report, we have worked
closely with the corporate social responsibility
(CSR) and strategy leads of major logistics and
transport firms. We have also been assisted by
representatives from NGOs, particularly the
Carbon Trust and World Business Council for
Sustainable Development i for which we are very
grateful.

The materials presented in this report are
therefore built on two forms of data and analysis.
Firstly, we have used data from official sources,
particularly OECD, IPCC and government
statistics organisations to understand and begin
to size specific decarbonization opportunities.
Secondly, we have put those opportunities into
context, outlining which may be viable, through
qualitative research and interviews with
colleagues from industry and NGOs.

From an initial outline of around 75 potential
topics, we have slimmed this down to 13
opportunities which are of most relevance to the
supply chain sector. These have been validated
with our key stakeholders and advisors. The
nature of the topic means that a very substantial
degree of uncertainty and estimation remains,
although we have sought to validate our
assumptions and estimates at each stage.
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Findings

Our high level findings are structured as follows:

e Logistics and Transport Sector Carbon
Footprint

e Total Supply Chain Carbon Footprint

e Pressures for a Shift to Decarbonization

e Supply Chain Decarbonization

Logistics and Transport Sector
Carbon Footprint

Key findings:

e The logistics and Transport Sector has a
carbon footprint of around 2,800 mega-
tonnes CO,e

e Road freight is a major element of this

fo_otprint . the EUand Norwayficr ude and manuf

e Minerals and food transportation are the mineral s building mater.i

largest contributors by product category tonne-k m mo v e d Wwith Afoodst
foddero being a further

Using OECD emissions data, combined with
GHG Protocol emissions factors and other data
points, we have estimated the size of the logistics
and transport sectUsingds
source data for transport emissions, we excluded
passenger transport emissions and then sought
to build in emissions from warehouses and
sortation facilities.

Overall, we estimate that the logistics and
transport sector has a carbon footprint of around
2,800 mega-tonnes. In absolute terms, road
freight is the greatest part, at around 57% of the
total, with ocean freight some way behind at17%.

Logistics
Buildings
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Logistics and Transport Activity
Figure 1: Emissions Share per Logistics Activity

Of course, this does not imply that road transport
is the least efficient mode however. Assessed in
terms of emissions intensity per tonne-km, air

freight is considerably more carbon intensive than
road. Overall, the most carbon efficient modes
are rail and ocean freight. Carbon intensity of
both modes is quoted by UK Defra as being
around one sixth of that of road freight i or one
hundredth of that of airfreight®.

Air - Short Haul | E—
Air - Long Haul |
Road - Light Capacity | I
Road - All [l
Road - Long Haul [
Rail |
|

Transportation Mode

Sea - Short Haul

Sea - Long Haul

00 02 04 06 08 10 12 14
Emissions Factors in CO2e kg / tonne-km

Figure 2: Emission Efficiency per Transport Mode

Eurostat road freight data suggests that across

In the USA, looking across all modes, coal makes
up 17.6% of all ton-miles moved, with cereal

dtefn8 acdoGnfing fr'alfuRHer 8.2% of volumes®.

Taken together, these calculations allow us to
identify the key characteristics of carbon
emissions in the freight sector:

e Road freight is the principle contributor to
freight transport emissions globally

e Air freight is an highly carbon intensive
mode

e Ocean and rail freight are the most
carbon efficient modes

e Minerals and food products are major
sources of transport emissions

The current trend is for freight transport carbon
emissions to grow over coming years. In the
OECD countries, freight transport tonne-km grew
by an average of 3% per year from 1990 to 2004’.
The continuing shift to more globalised supply
chains, combined with the underlying economic
growth is likely to continue i an assumption
which is confirmed by the available country-level
data after 2004°,

Defra emissions factors, April 2008
Road Freight Transport by Type of Goods, 2006, Eurostat
http://www.bts.gov/programs/freight_transportation/,
extracted 9/11/08

" WEF analysis, using OECD data

&  OECD Environment Data, 2006,2007

o oo
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In India, diesel fuel consumption in the transport
sector grew by 1.5% per year from 1990 to 2006°.
In China, the number of tonne-km of freight
moved by road increased by a massive 14% per
year over the same period™.

Total Supply Chain Carbon
Footprint

Key finding:
e Logistics and transport emissions are 5 to
15% of product lifecycle emissions

There are a number of approaches which look at
carbon emissions across the entire supply chain.
Methodologies are not yet sufficiently advanced
to draw emissions profiles for the entire industry,
but we can draw some initial insights.

Transport and

Procurement Production Distribution
Recycling
Disosal J Consumption - Retail
Waste

Figure 3: End-to-End Supply Chain Process

Using the product-level carbon emissions
calculation methodologies developed by the
Carbon Trust, firms have been able to build a
meaningful picture of the total product lifecycle
emissions of individual products.

An early application of this approach led to the
carbon labels on bags of Walkers Crisps*. Later
projects have looked at other consumer products,
including T-shirts, light bulbs, orange juice and
potatoes™. The number of detailed studies
completed at product level remains small. They
are, however, likely to prompt more firms to take

WEF analysis, using Indian Ministry of Petroleum and Gas
data

WEF analysis, using National Bureau of Statistics of
China data

http://www.pepsico.co.uk/carbonlabel, extracted 9/11/08
http://iwww.carbon-label.com/product.html, extracted
9/11/08

10

11
12

an initial look at the lifecycle emissions of their

products, particularly as major retailers

increasingly stipulate carbon reduction targets in
their suppliersdéd contracts

Economic Input Output Life Cycle Assessment
(EIO-LCA) approaches provide an approximate
idea of the carbon footprint of more products, with
known accuracy limitations. We have used the
Carnegie Mellon University Green Design
Institute model* to look at logistics and transport
within the lifecycle emissions of products.

One limitation of the EIO-LCA model is that the
use and disposal phases of the product lifecycle
are out of scope. Logistics and transport is
commonly found to be a 5-15% of the emissions
of each product i around 9% for telephone
manufacturing and 10% for sugar manufacturing
in the following examples.

Mobile Phone Manufacturing
Greenhouse Warming Potential per Activity

4% = Power generation and supply
0
4% = Waste management and
4% remediation services
= Truck transportation
0
3% = Semiconductors and related
0, device manufacturin
/2 % «iron and steel mills ¢

\ 2% = Industrial gas manufacturing

2% * Air transportation

= Telephone apparatus

manufacturing
Wholesale trade
31%

= Paper and paperboard mills

Other sectors

Sugar Manufacturing
Greenhouse Warming Potential per Activity

5% = Sugar manufacturing
2% = Sugarcane and sugar beet
0, farmin
2% L] Powerggeneration and
1% supply .
/ 194 ™ TrucKtransportation
/ 104 *Nitrogenous fertilizer

manufacturing .
12% = Oil and gas extraction

Waste management and
remediation services

= Pipeline transportation
Petroleum refineries

= Natural gas distribution

ES——— Other sectors

Figure 4: Share of Emission per Product Type

Clearly it is important that the logistics and
transport sector works internally to slow and then
reverse the rate of growth in its emissions. There
is, however, an equally valuable role for the

¥ Carnegie Mellon University Green Design Institute. (2008)

Economic Input-Output Life Cycle Assessment (EIO-
LCA), US 1997 Industry Benchmark model [Internet],
Available from :<http://www.eiolca.net> Accessed 12
October, 2008.
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sector to play in enabling emissions reductions in
other parts of the product lifecycle.

Pressures for a Shift to
Decarbonization

Key findings:
The main commercial determinants of supply
chain decarbonization will be:

e Carbon regulation

e Fuel price volatility

e Consumer carbon awareness

Decarbonization pressures from policy makers
will not go away during a recession, with the
continued development of carbon trading
schemes being evidenced. A significant amount
of the cost of energy is already tax take for many
parts of the supply chain. Further fiscal
disincentives to emit carbon i such as limit-based
approaches and tariff-based schemes i could
introduce markets to address environmental
externalities from supply chain activities.

The major precedent has been the introduction of
EU ETS to heavily polluting industries in the EU.
While the first phase of EU ETS was hit by over-
supply, it is expected that this will be addressed
in future phases.

EU ETS will be extended to the aviation sector in
2012 and there are some discussions about
extension to ocean freight. There is currently little
or no discussion about direct extension into the
road transportation sector. This is due to pre-
existing fuel taxes. However; feed-through effects
from changes in manufacturing strategy in energy
intensive industries could be expected.

A carbon price applied at the current market rates
for EU ETS credits would add a further 5% to

16% to todayOosbagedfuetses of
= Carbon Price

= Carbon Price ® Carbon Price

Distribution Distribution = Current Price
= VAT = Taxes
= Product = Refining
= Duty = Crude Oil
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Figure 5: Effect of Potential Carbon Price Addition
to Fuel at EU-ETS Market Rates

Reducing fossil fuel consumption in supply chains
is the single most important lever to cut carbon
emissions. It also substantially reduces operating
expenses in a sector where energy purchases
can range from 5 to 35% of the total cost base".

In the decade from 1991 to 2001, energy markets
saw a period of low and stable prices. In the ten
years to October 2001, the average price of a
barrel of crude was US $ 21. Furthermore, the
range from maximum to minimum price was only
US $ 27 over the whole period®.

Implementing decarbonization also reduces
business exposure to energy cost volatility,
helping to de-risk the cost base. The era of low
and stable energy costs ended in 2001, perhaps
linked to growing scarcity and uncertainty of
supply. Through 2008, businesses experienced
the effects of fuel price volatility and exposure. In
the two years from October 2006 to October
2008, oil prices averaged US $ 86 / barrel. The
lowest spot price of a barrel in that period was US
$ 50; the highest was US $ 144 in July 2008™.

Daily Evolution in Qil Prices (1986 to Date)
160 fm- == - s e s m e mm oo — oo
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Figure 6: Fuel Price Evolution

¢ I\r/lalrll)fjbﬁsinesses in the supply chain, both
logistics operators and more widely, were
seriously impacted when oil prices spiralled up as
high as US $144 / barrel in July 2008. Yet others,
for example those who hedged at the time of
peak prices and were unable to unwind their
positions, lost out as prices fell back.

Additional pressure to reduce emissions comes
from de facto standards which are not directly
legislated. These are driven in large part by
NGOs, think tanks and public policy
organisations. Attention here is increasingly
focussed on the supply chain:

14

Accenture analysis
15

Accenture analysis, using US Energy Information

Administration data on Cushing, OK spot prices
10






