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Thisisa version of an address given to the post-AGM meeting of the Australian Institute
of Energy on November 5 2007. The presentation isin four parts : it

outlines transport’ s dependency on oil

paints the future for oil

looks at the potential of hydrogen to replace oil in transport as the fuel of choice
as seen by others, and

draws some conclusions.

My field of knowledge is transport, not energy, but | do find it frustrating that the future
energy needs of transport are often overlooked when there is amajor energy crisis
looming for the transport sector.

Transport’s oil dependency
Oil matters. Globally,

80-95% of all transport isfuelled by oil products
50-75% of all oil isused for transportation (ABARE - the Australian Bureau of
Agriculture and Resource Economics - estimates 75% in Australia today).

Additionally

All petrochemicals are produced from oil

99% of all lubrication is done with oil products

95% of all goods in the shops get there using oil

99% of our food involves oil or gas for fertilisers, agrochemicals, tilling, cultivation
and transport

Oil isthe most important source of primary energy on the planet accounting for just over
36% of all energy (46% of final energy in Australiain 2004-05, according to ABARE)

Publications from ABARE (eg Energy in Australia 2006) contain a diagram showing oil
flows, but when this diagram is redrawn to scale it becomes obvious that transport is the
major user of petroleum products, and that most our crude production is exported and
most of the crude feedstock used by our refineries isimported. The main change between
04-05 and 06-07 isafall in domestic crude production, with agreater proportion going
for export and an increase in both crude oil imports and imports of petroleum products to
maintain transport’ s dominant role in consumption. Consumption of oil-based energy by
transport actually rose slightly over these two years. Indeed, recent research by ASPO



Australia (the Association for the Study of Peak Oil and Gas) suggests that, when net oil-
powered vehicle imports are considered too, the overseas revenue earned by our coal and
gas exports barely pays for our addiction to oil.

A workshopped review by the Chartered Institute of Transport (asit then was) in 1998
into the vulnerability of the various modes of transport to oil price rises and/or reduced
availability concluded that air transport (aviation) was the most vulnerable. For land
transport, road use was much more vulnerable that rail use, though not to the same extent
as aviation, and we can expect to see many more vehicles on the roads in future - though
not necessarily similar to today’ s vehicles. The use of water transport was seen as the
least vulnerable mode of all. Nothing has happened since 1998 to change these
relativities. Yet it isthose “most vulnerable” modes — aviation and road transport — which
are expected to provide most of the growth in our consumption of transport energy to
2020 (See Fig 1). Rail transport, water transport and pipeline transport are expected to
remain aminor part of the picturein future.

Figure 1 :Forecast Transport Energy Consumption Growth for Australia
Source: Energy White Paper 2004
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At the 2007 International Conference of ASPO, James Schlesinger (fomer US Energy
Scretary) memorably declared “We are all peak oilers now”. While the precise date of the
peak remains contentious (a consensus seems to be firming around 2010-2012), there are
few who would dispute that the world’ s endowment of oil isfinite and global production
will eventually peak and then go into decline. And when that happens, several things will
follow: there will be amassive increase in the price of crude oil (and hence refined oil



products, like petrol and diesdl), there will be steady reduction (initially slow but
accelerating) in the amount of oil available (which will affect minor players like Australia
worse than the mgjor producers and consumers) and the amount of energy needed to
extract the remaining oil in the ground will increase. The world will not run out of oil but
it will no longer be cheap.

Unfortunately, for al its importance to the future of economic growth on our planet, the
world’ s future supply of oil is shrouded in secrecy. The world’ s major oil-producing
nations (the OPEC countries) tend to regard their oil reserves as a state secret, and the
multinational western oil companies tend to be less than honest in disclosing their
reserves for commercial reasons. In the face of unreliable data, one’s personal attitude to
oil futures is governed more by the way one was trained and the operating environment
one finds oneself in. Thus, for instance, executivesin the oil and gas industry firmly
believe that there would be no problem (if only budgets for exploration were increased)
and economists firmly believe that there would be no problem (if only market forces were
allowed to operate). Mainstream politicians aso deny that there is any problem,
presumably because of the harm it would do to their short-term election or re-election
prospects were they to do otherwise. At the other end of the spectrum are the
environmentalists, who firmly believe that the future of human life on Earth isin
jeopardy. Slightly more optimistic than this, but basically still pessimistic, are the
planners,, who believe that there is atransition to be managed and good planning will
save the day, while slightly more pessimistic than the extreme optimists, but still
basically optimistic, engineers tend to be found, who believe that technological
innovation will save the day. Faced with this range of expert opinion, the “man in the
street” understandably concludes that there is no cause to change his (or her) habits yet.

The most reliable data seems to be that assembled by scientists (mainly geologists) with
extensive experience of the oil industry. Figure 2 shows the general depletion picture for
oil and gas published by ASPO, based on modelling by its founder, Irish geologist Dr
Colin Campbell.

Figure 2 shows a peak in oil production uncomfortably close to now, with the world’s gas
supplies showing a different profile from oil in future : gas production proceeds a a
reasonably steady rate until it has all gone. The science—based forecasts tend to be
slightly more pessimistic than those of the planners, since they are based on what is
observed and do not allow for assumed future breakthroughs.

The International Energy Agency (IEA) isan OECD body based in Paris, and its twice-
yearly Oil Market Report is the most authoritative “official” view of the situation. In
2005 it was issuing production predictions — or more accurately, projections - as shownin
Tablel. In 2006, doubts about sustainability began to creep in, and in 2007 these were
made explicit and OPEC was called on by the IEA to deliver what they said they could
(assumed by IEA, but which many commentators doubt).



Figure 2: The General Depletion Figure (source: ASPO)

Table 1. Global Oil Production Reference Scenario (million barrels of oil per day)
Source: |1EA 2005

2004 2010 2030
OPEC Countries 32.3 36.9 57.2
OECD Countries 20.2 18.2 135
Transition Economies' 11.4 14.5 16.4
Other countries 15.2 17.7 16.3
Non-conventional oil 2.2 3.1 10.2
Total Production 82.1 925 115.4

! Newly-independent countries once belonging to the Soviet Union

It cab be seen from Table 1 that to achieve the IEA forecasts of a 33 million bpd
production increase 2004-2030 (and the consumption forecasts are also for this amount),
the production of OPEC countries would have to increase by 25 bpd over thistime and
production of oil from non-conventional sources — tar sands etc - would have to increase
by 8 million bpd.

Thiswill not happen, and the principles to be adopted — as recommended by ASPO
Australia, and adapted for transport by me — should be built in to an immediate
bipartisan government response, involving (in order of priority) :



Community Engagement

0 Téell people what’s happening!
Austerity

o Don't use more energy for transport than you have to
Efficiency

o If unavoidable, use transport energy efficiently
Alternatives

0 Asalast resort, find aternative fuelsto ail

The potential for hydrogen to replace oil asthetransport fuel of choice

At first glance hydrogen is the ideal transport energy source. It is portable and when used
in afuel cell combines with oxygen to produce only water as a waste product.

Figure 3 Australia’s Energy Supply Mix 2005
(Source : Energy White Paper 2004, extrapolated to 2005 by author)
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The energy supply mix for Australiawas as shown in Figure 3 in 2005. Hydrogen did not
feature. Many commentators simply assume that the issue of hydrogen supply will have
been solved by others in future. This approach was exemplified by a presentation |
attended afew years go, advocating hydrogen-fuelled buses. “Where does the hydrogen
come from?’, | asked. “From little bottles on the roof” was the answer | got. Fortunately
several bodies have looked into the question more deeply.



Last year (2006) the Rural and Regiona Affairs and Transport Committee of the
Australian Senate conducted a parliamentary inquiry into Australia’s Future Oil Supply
and Alternative Transport Fuels. It tabled itsfinal report in February 2007, having first
released an interim report in September 2006.

Asfar as hydrogen was concerned, the Committee established that it was more correctly
an energy carrier (like electricity) than afuel. It does not occur naturally and energy must
be expended to make it from natural gas, water, oil or other sources. Currently there are
substantial CO, emissions from all production processes.

There were “formidabl e technical issues to be overcome” — variously affecting
liquefaction energy, storage problems, car & truck design, the lack of distribution
infrastructure. The Committee concluded that hydrogen was not a useful option for
Australiain the medium term.

In 2003 the Federal Government sponsored an International Conference on the Hydrogen
Economy. With the exception of me (open-minded) all of the attendees appeared to be
hydrogen enthusiasts.

The main uses for hydrogen were seen as : transportation, off-grid power generation for
remote communities, power for small portable devices. The economics were then
unfavourable — the cost would have to reduce by afactor of about ten to make it
competitive. R & D challenges included the production, distribution, storage and use of
hydrogen.

Before that, in 2001, the World Business Council on Sustainable Development (WBSCD)
issued its “Mobility 2030” report. The Geneva-based WBSCD, which many of the
world’s major automobile (eg Honda, Daimler-Chrysler, Renault, VVolkswagen, Ford) and
energy (eg BP) companies supported, was seeking to identify future sustainability trends
in transport which its members could advance.

The “Mobility 2030” report identified that hydrogen storage technologies were not
available, and other technical challenges existed. Fuel cell cars were unlikely to be
commercialy viabletill 2050 : they would then have to infiltrate global car fleets.
Improvements to the internal combustion engine were felt to offer a better route to
sustainable mobility.

Findingsand Conclusions
With the peak of global oil production imminent, if it has not already been passed, and
transport’ s high oil dependence, the need for an alternative transport fuel of choice to ail

is urgent.

The use of hydrogen has many technical challenges to address and all must be overcome
before it becomes widespread.



While engineers are working on these challenges and will overcome many of them, the
timescale is such that hydrogen cannot be commercially available by the timeit is needed
for transport.

Most R & D money comes from energy and automobile companies, not governments —
hence they want to sell us energy and/or automobility, not necessarily oil-based, Both are
funding hydrogen R & D.

The excise position has not been addressed. Federal government imposes excise duty of
36.5 cents on every litre of petrol sold, and if the revenue stream from this source isto be
reduced than it must be made up from other sources. It is not realistic to base financial
feasibility assessments on a no-excise scenario

In summary, transport’s energy needs should not be ignored. Oil provides about 45% of
final energy consumption, now and in future, in Australia (ABARE). Transport is heavily
dependent on oil and uses about 75%-80% of it.

The Age of Cheap Oil isamost over. Hydrogen is a possible long-term replacement for
oil BUT it won't be commercially ready in time.



