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Overview of energy security in the transport sector

Many different definitions of energy
security

For the purposes of this paper,

energy security has been defined as:

“the availability of sufficient, reliable, affordable and
sustainable energy supplies”

What does this mean for transport?

Energy for transport is dominated by demand for oll

Oil accounted for more than 96% of final EU transport
sector energy consumption in 2006




To what extent is the current transport energy
supply not secure

Need to consider oil supply in
the EU against the three
dimensions of sufficiency
affordability , and
sustainability

Sufficiency

EU imports much more oil than it
produces, with imports rising year
on year

In 2006, EU oil imports
represented 83% of total oil
consumption

To date, EU’s import dependency
has not led to physical
unavailability

O Russia (33%)

m Norway (16%)

O Libya (9%)

O Saudi Arabia (9%)

M Iran (6%)

O Other Middle East (6%)

W Kazahkhstan (5%)

O Nigeria (4%)

W Other origin (12%)

Sources of oil imports to the EU27 in 2006




To what extent is the current transport energy
supply not secure

World crude oil prices since January 2005 ($ per ba  rrel)
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To what extent is the current transport energy
supply not secure

Sustainability

Oil is not a sustainable fuel —

o World oil production by source in (reference scenario
limited global reserves P y ( )

= Natural gas liquids

mb/d

= Non-conventional oil

Difficult to estimate global 100
reserves, but experts estimate developed (inc. EOR)
that between 1,000 billion and 80 or found

TH rude oil - currentl
4,000_ billion recoverable barrels N e e
remain

40

Global oil production expected to
peak in near future

20

0
1990 2000 2010 2020 2030

Combustion of oil products in
vehicles also not sustainable in Source: IEA World Energy Outlook 2008, Copyright © IEA 2008
terms of emissions of GHGs and

air quality pollutants



Factors that contribute to improving energy
security

Five key ways of increasing security
of supply

Making greater use of indigenous supplies
Increasing diversity of supply

Establishing long-term supply arrangements
Increasing strategic reserves
Reducing demand

2006

Legend
M Rest Europe i
8- Denmark +8
UK i
W Norway cond
6 — W Norway-NGL
M Norway

Making greater use of indigenous
supplies

WEO 2004

Oil production in [Mb/d]

EU oil production declining a1 oz 4
Unlikely that significant new supplies will be | s
discovered

Need shift to alternatives to increase 1970 1980 1990 2000 2010 2020 2030

indigenous supplies



Factors that contribute to improving energy
security

Demand reduction
Increase energy efficiency

Diversity of supply
Encompasses diversity of fuels, suppliers, and supply routes
Alternative fuels can reduce reliance on oil

Ability to rapidly increase supply of alternative energy sources may help
stabilise oil prices by effectively increasing supply capacity

Long-term supply arrangements

Not really an issue for oil, but likely to be an issue if diversity of fuels used
increases

Increasing strategic reserves
All EU countries currently required to keep reserves of 90 days’ supply

Not clear that increasing these reserves further would provide any tangible
energy security benefits
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Demand reduction — reducing the transport
sector’s energy consumption

Improving vehicle efficiency
Technological improvements
Driver training to reduce fuel consumption
Switch to smaller, more efficient vehicles

Need to bear in mind that energy efficiency trends will
vary in different parts of the world

Modal shift

Shift from energy intensive transport modes to more
efficient options

Can be applied to both passenger and freight transport
Limitations depending on journey origin/destination

Demand reduction

Options that minimise or help avoid the need for
travelling

Includes land use planning and ICT solutions
(teleworking)



Diversifying the energy sources used by the
transport sector

Many possible alternative energy options for the
transport sector

Some alternative energy carriers require new types of
vehicles, whilst others are “drop in” fuels

Drop-in fuels likely to have greater energy security

Natural gas (CNG/LPG) and LPG

Currently play a minor role in the transport sector

Not suitable for all transport modes (e.g. aviation sector) due
to energy density issues

Limited refuelling infrastructure acts as a barrier to uptake,
plus these fuels are not “drop-in” replacements for
petrol/diesel

Shift to CNG/LNG may reduce the transport sector’s
dependence on oil, may lead to increased pressure on
natural gas supply chains
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Diversifying the energy sources used by the
transport sector

Increased electrification of the
transport sector

Plug-in electric vehicles (EVs and PHEVSs) are
currently being developed by a number of
major manufacturers

Switching to electric technology can
significantly reduce fossil fuel consumption

Barriers to uptake include: high costs,
limitations of current battery technology, limited
recharging infrastructure

Rapid uptake of EVs and PHEVs may have
impacts on ability of electricity supply
infrastructure to meet demand

Demand for charging would need to be
managed to encourage night-time recharging



Diversifying the energy sources used by the
transport sector

Biofuels

Biofuels have been/are being developed for
all modes of transport

Concerns associated with first generation
fuels including:

Limited GHG benefits for some feedstocks
Direct and indirect land use change impacts
Competition for resources that may lead to
food security issues
Second generation fuels minimise some of
these issues

In order to meet current and future biofuels
targets significant additional land required
(between 122 and 276 Mha globally)

Availability of additional land in the EU is
restricted

Estimated Global Land Requirements to meet
achieve biofuels targets (figures in Mha)

Scenario Analysis
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- Biofuels (continued)

— US experience: policies that stimulate the
uptake of biofuels can lead to increases in
the prices of biofuel resource feedstocks
when crude oil prices go up

— Can lead to knock-on effects in other sectors
(e.g. agriculture)

— Biofuels also potentially implicated in food
security issues
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Diversifying the energy sources used by the
transport sector

Hydrogen

Significant amounts of research in this area — mainly
focused on light duty road vehicle applications

Wide variety of hydrogen production routes appears
beneficial from an energy security perspective

Natural gas reforming

Water hydrolysis (e.g. using nuclear power or
renewable electricity)

Gasification of coal

Biological, thermal and photolytic processes

BUT... there are resource availability and
sustainability concerns associated with some of the
key production routes
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Diversifying the energy sources used by the
transport sector

Coal-to-liquid (CTL) fuels
CTL being pursued by countries with significant coal
reserves

Offers potential energy security benefits but life-cycle
GHG emissions are double conventional oil-based fuels

CCS technology required for this to be a viable option

Gas-to-liquid (GTL) fuels
GTL fuels offer the possibility of making use of “stranded”
gas reserves

As with CTL fuels, CCS technology required for this to be
a viable option
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Integrating energy security into the evaluation of
options for reducing GHG emissions

Three approaches reviewed
IEA approach
World Resources Institute (WRI) approach

Environmental Research Centre of the Netherlands
(ECN) approach

IEA approach

Identified that energy security policies tend to focus on
root causes of energy security
Energy system disruptions linked to weather events/accidents
Short-term balancing of electricity supply and demand
Regulatory failures
Concentration of fossil resources
Approach based on using indicators to quantify the extent
of fossil resource concentration
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Integrating energy security into the evaluation of
options for reducing GHG emissions

IEA approach (continued)

In markets where price is allowed to adjust with changes
in supply and demand, an energy security price indicator
(ESl,ice) Is used

ESI,;icc based on how exposed a country/market is to
individual fossil resources

Countries/markets with high exposure to high
concentration fossil markets have low energy security

In markets where price is regulated and does not vary with
supply/demand, a physical unavailability indicator
(ESI,oume) 1S Used

ESI,.ume Mainly used for gas pipeline trading

Higher ESI, .,,me Values indicate lower energy security

IEA approach allows energy security impacts to be
guantified without monetising welfare impacts



- WRI approach

— Semi-quantitative
approach for comparing
the energy security and
climate change impacts of
energy options

— Qualitative assessment of
energy security impacts
against:

Sufficiency

Reliability

Affordability

Social acceptance; and
Geopolitical factors

— Assessment of energy
security is subjective

Source: World Resources Institute
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Integrating energy security into the evaluation of
options for reducing GHG emissions

ECN approach

Quialitative scoring approach used for
comparing the energy security and
climate change impacts of energy
options

Qualitative assessment of energy
security impacts based on:

Diversification of energy
sources

Diversification of imports
Long-term political stability in
regions of fuel origin
Resource base in regions of
origin
As with WRI approach, assessment
of energy security is subjective

Source: ECN

Fuel

Target, policy or instrument SOS
score

QOil

Set up or enlarge oil stocks

Solidarity agreements with
neighbouring countries

Monitor oil stock and supplies 0

Diversify sources of oil imports

Consumer-producer dialogues

Expand domestic recoverable oll
reserves

Financial involvement in other
regions

Build long distance pipelines

Diversify energy mix away from oil

Biofuels

Targets for biofuel use

Mandatory targets for biofuel use

Realise significant biofuels share
in transport

R&D programmes, demonstration
projects

Incentives for domestic biofuel
production/use

GHG
score

Other criteria

Political relations

Vulnerable regions

Economic feasibility

-1/42

Political support?

WTO, land use




Summary and conclusions

Definitions of energy security vary, but we have taken it to mean:
“the availability of sufficient, reliable, affordable and sustainable energy supplies”

Dominance of oil as a transport fuel means that energy security is a key issue for
the transport sector

Demand reduction and energy supply diversification are the key methods for
improving energy security in the transport sector

Energy security issues are not well integrated into the techniques used to assess
GHG reduction options

Approaches have been developed for integrating energy security into the
assessment of energy/climate change options

Three of these approaches were reviewed — only one was found to include a
guantitative technique for assessing energy security
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Discussion

Do you agree with the definition of energy security with respect to the transport
sector?

Do you agree that demand reduction and supply diversification are the key
methods for improving the energy security of the transport sector, or should other
methods be included?

Does having access to domestically produced energy sources improve energy
security in the transport sector?

To what extent do you think there are linkages between the prices of different
energy sources and what impact do you think this has on energy security?
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