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World Oil Supply Short Fall - The Importance of Walking

Brian Fleay

Abstract

The world reduced dependence on chegp Persan Gulf oil after the 1970's oil crises by
developing supplies esewhere, subgtituting coa and natural gas for oil and by pursuing
energy efficiency. Pergan Gulf oil was used as a last resort.  This Srategy has run its
course.

NonPerdan Gulf oil expected to peak through 2001 and the supply focus is shifting to
the Perdan Gulf where 60 per cent of the world's remaining oil is located. These
countries are not investing on the scae needed and an oil shortage is expected from
2001, ushering in a complex period expected to end with the globd decline of ail
extraction and the Persan Gulf supplying hdf the worlds oil. A summary of the Satus
of world ail will be given.

Audrdids oil sdf-aufficiency is likdy to decline next decade with imports reaching
unaffordable levels. Naurd gas is an dterndive land trangport fud in the medium
term.

Some issues and scenarios arisng will be discussed with a focus on oil supply security,
economic dability, food supplies and transgport. A mgor short-term response in
countries like Audrdia can be subgtitution of walking, cycing and better use of public
trangport for short car journeys in urban areas.  This perspective will be discussed in the
context of the Western Australian Transport Department's Travelsmart program.
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Brian's professond life was spent with the Water Authority of Wesern Audrdia,
manly in the operation and maintenance of Perth's water sources. He has a Bachdlor of
Engineering from the Univerdty of Western Audrdia and a Mager of Engineering
Science in Public Hedth Engineering from the Universty of New South Waes. He is
an Asociae of the Inditute of Sudanability and Technology Policy a Murdoch
Universty in Western Audrdia where he pursues his long danding interest in the
connections between ecology, economics and energy and the future of petroleum
supplies and the consequences for trangport, agriculture and population. His book, The
Decline of the Age of Qil, was published in 1995. He comes from a pioneer farming
background in the Avon Valley to the east of Perth.
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I ntroduction

This conference on waking as a transport mode is being held when oil prices ae on a
roller coaster ride. Why is this s0? This paper argues that another world oil supply criss

has begun.

There is rdluctant acceptance in the petroleum industry that oil from fields outsde the
Persgan Gulf is reaching its pesk and is about to decling that the focus of supply has
shifted to the Gulf countries. But they are not investing on the scde required to expand
output to meet the world's growth expectations. Political obstacles, volatile prices and
finanda uncertainty are inhibiting invesment. A supply shortfal is emerging.

The pesking of US ail production in 1970 enabled the Persan Gulf countries to use oil
as a politicd wegpon in the lsradi-Pdedtinian dispute. We had the 1970's oil crises.
There never was an oil shortage and large discoveries were waiting in the Sddines.
Consuming countries minimised their use of chegp Pardan Gulf ol and companies
developed expendve oil edsewhere. Gas and cod replaced oil and energy efficiency
was pursued. Economic growth dowed and oil consumption declined after 1979 when
a huge supply excess deveoped and oil prices collgpsed in 1986. However,
consumption has now resched new heghts and the supply excess has findly

disappeared.

The Perdan Gulf has 60 per cent of the world's remaining oil, supplies 30 per cent and
can expand production chegply for some years yet after which permanent world decline
should begin. By 2010 the Persian Gulf may produce 45-50 per cent of theworld's ail.

However, esoteric debates on what the ultimate extraction of conventional oil might be
and deducing from that when “the world pesk” might occur are now of secondary
importance to the dominant postion hed by these Persan Gulf countries. More
important are their petroleum investment drategies, the politica, economic and
production consequences of these and the huge problem they have feeding a rapidly
increesng  population largedy dependent on food imports funded from oil export
revenue. It is not in these countries or the world's interests for them to rapidly deplete
their remaining oil at low prices. We are on the edge of a different and uncertain world.

There is no immediate solution other than to progressively limit consumption.
Reducing short car trips in urban aess in favour of waking, cycing and public
trangport is one quick way of doing so a low cost. The importance of papers promoting
wdaking in ths conference need to be viewed from this perspective. Essentid freight
traffic and agriculture must get priority for oil supply ahead of such short car trips
whaose dimination dso has many long-term hedlth, socid and environmenta benefits.
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I nterpreting the petroleum data base

Hydrocarbons range from naturd gas, through light and heavy liquids to solid tars and
bitumen. However, the light free-flowing oils comprise over 85 per cent of production
and about 60 per cent comes from a few giant szed ail fidds modly a very low cost
and is known as conventional oil. Low cost natural gas liquids comprise six per cent and
together these power our transport, agriculture and industrial systems.

The world has been sufficiently explored by the most advanced techniques for confident
edimates of ultimate recovery of conventional oil to be made. Three retired petroleum
geologists, Colin Campbell and Jean Laherrere from Europe and LF. Ivanhoe from the
US, are leading the debate on thisissue in ail industry circles.

By contrast, non-conventional oil is manly derived from tars, bitumen and heavy oils
and is very expensive to produce. Tars and bitumen are mined, heated and processed to
obtan an oil requiring further refining to produce the equivdent of crude oll. The
massve scde of these operations, their high-energy consumption and environmenta
problems precludes ggnificant cost reduction and most production will occur after
world oil pesks.

Qil is hidden in degp geologica formations and only datistical estimates of ail-in-place
and of that economicdly extractable are possble. There are no rigorous internationa
standards on definitions, assessment and reporting of reserves and reporters can choose
criteria to suit their convenience. Hence reported reserves data must be regarded first as
political statements and interpreted with care.

A feature of Campbell and Laherrerés work is their rigorous atention to definitions and
correct use of datisics and of the falings of others in this regard. A consensus is
converging on the 1800 to 2100 hillion bard range for ultimate conventional ail
production. These and other issues are well covered in Campbel and Laherrere (1995),
Campbdl (1997) and Heay (1999). See aso Campbell and Laherrere (1998). It is
conventional oil that matters.

Discovery
Figure 1 shows conventional oil discovery and production from 1950.
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Discovery pesked in the early 1960's, is now one quarter of annua production and only
a limited amount is left to find. Campbel and Laherrere (1995) say over 60 per cent of
conventional oil has been found in 360 giant oil fidds, less than one per cent of al
fidds. Giants hedd more than 500 million bareds on discovery and sophisticated
techniques are not needed to discover them, they are usudly found fird. Giant discovery
pesked in the early 1960's and has dumped since 1980. Recent discoveries under the
Caspian Seawill see adiscovery “spike’ for 2000 and were expected.

Most conventional oil has been and will continue to be produced from giant oil fidds.
80 per cent comes from fields over 25 years old, most are ageing and many are in
decline (Campbell and Laherrere 1995).

Most published data for annua changes in reserves include both revisons as wel as
new discoveries. Revisons account for three-quarters of additions to reserves since
1980, giving a mideading picture on the quantity of new oil actudly being discovered.
In the presentation of the data here revisons of reserve estimates in fidds discovered in
past years are backdated to the year of discovery.

Mog fidds yield about 35 per cent of the oil-in-place and the best achieve 60 per cent.
Enhanced recovery techniques can increase yields by changing the physica properties
of both the oil-inplace and of the formation, dl inherently expensve and energy
intengve operations. However, lower yidds are modly from fidds with heavy viscous
oils and/or tight formations while higher yidds occur where the ail is light and free
flowing, or the formation is porous. These and related issues are discussed in Fleay
(1999). Enhanced recovery is modtly in the non-conventional class based on cost and
low net energy yieds.

World production profiles

MK Hubbert pioneered the use of the logistic equation to describe the discovery and
production profiles for oil in mgor provinces. In 1956 he successfully predicted the
time and magnitude of the 1970 pesk of US ail production. These profiles are normaly
bdl-shaped and the pesks occur near the mid-point of ultimate economic poduction or
discovery. Figure 2 illugtrates these points for world conventional oil outside the Persan
Gulf.
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The plot of discovery has been shifted forward 15 years to illustrate how the production
profile to 1995 is mimicking the discovery profile with a 15-year time lag. A Hubbert
curve is plotted for an ultimate of 986 hillion barrels. Clearly the non-Persan Gulf pesk
is near. The logigic equation can be extended to multi-pesked Stuations each reflecting
severa phases of discovery and devel opment.

Figure 3 shows actud production and future estimates for the world and some mgor
regions (Campbell and Laherrere 1998). Increasing the world ultimate from 1800 to
2100 hillion bards only shifts the mid-point of production forward about five years.
See Fleay (1999) and Campbell (1997) for further discussion.
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Australian oil and gas

The Audrdian Geologicd Survey Organisation's (AGSO) edimates of crude ol and
condensate production compared to forecast consumption to 2010 are shown in Figure 4
along with projected imports at A$50 abarrel (AGSO 1999).
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Condensate is liquid dripped from naturd gas. The AGSO (1999) says about haf of
Audrdids ultimate oil production has been produced.

The Timor Sea province is the least explored where operations are expensive due to
ocean depths and digtance from shore service bases. Severd good-szed giat fidds
need to be found to change this perspective and it is getting late in the day for this to
happen. Audrdias only two giants were discovered in Bass Strait in the 1970's,

The Bureau of Resource Sciences (1996) estimated that Audrdias ultimate endowment
of conventional gas was four times grester than for oil on an energy equivdent bass.
So far we have produced nine per cent and about 80 per cent is off the north west coast
of WA. However, nearly 20 per cent is a long way off shore in water over 1000m deep
and will be expensve to develop. We do not have as much chegp gas as many people
think and it is the only local fuel we can rely on to operate our present land transport
and agricultural systems from 2010. It must not be squandered unwisly.

Thetransition begins

The 1986 oil price collgpse put the internationd oil companies through the financid
ringer. Downdzing has been the order of the day ever snce paticularly in exploration
and development services where they have been confined to the high cost world outsde
the Persan Gulf.

The indudridised world's 20-year drategy to minimise the use of Perdan Gulf oil has
run its course. Only this region can provide additiond supply a moderate cost until
around 2010 when world conventional oil production is adso expected to decline a
decade will see the trangtion from plenty to scarcity. This time the world has to face the
consequences of oil depletion. There are no North Seas waiting on the Sdelines.

Adan ol consumption fel during the 1997-99 financid metdown there, just when the
Organisation of Petroleum Exporting Countries (OPEC) was increasing production. By
early 1999 oil prices were a an higoricd low of US$10 a barre (constant dollars) and
OPEC reduced ther production quotas which were adhered to in the ensuing months.
From mid-1999 Asian economies recovered and together with a booming US eonomy
fudled higher world consumption which was exceeding supply by October, OECD
stocks of crude and refined product declined to critica levels and oil prices exceeded
US$30 by March 2000 when OPEC increased quotas and again in June. On each
occasion al prices a firgt increased then fell and rose again to over US$30 a barrd. By
August only Kuwait, the United Arab Emirates and Saudi Arabia had some spare
production capacity, € sewhere wells were producing to the limit (IEA 2000).

There is a growing consensus that production outside the Persan Gulf will pesk through
2001, now openly discussed in ail industry journds (Petroleum Review 2000, Campbell
2000, Sdlameh 2000, Skrebowski 2000). Production is declining in the USA, North Sea,
China, Argentina, Egypt, Syria, India and Colombia while Venezuda and Mexico are
only holding their present level by heroic efforts (IEA 2000). The focus is shifting to the
Persgan Gulf producers. But can they meet the shortfal?

New wdls in Saudi Arabia have increased from 70 ten years ago to 320 in 1998
(Sdameh 2000). A UN Security Council team inspected Irags oil facilities and
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concluded that without spare parts and urgent oil fied refurbishment production would
decline and permanent damage to ail fidds was possible (Petroleum Review 2000a).

Campbdl (1997), Campbel & Laherrere (1998) and others have long predicted that
non-Persan Gulf oil would pesk around 2000 and Persian Gulf production about 2012-
15, but they assumed that the investments would take place where and when needed. At
current prices about US$8,000 is required for each barrdl per day of new capacity in the
Persgan Gulf and to meet modest consumption growth to 2005 requires an investment of
aound US$HB0 bhillion (Ilsmall 1994, Petroleum Review 2000a). Haf is required to
sustain present production and to repair war-damaged facilities in Iran and Irag. This
investment program has yet to commence. So it could be 2003-05 before production
much beyond 2000 levels is possble. This scde of investment is beyond the financid
and technical resources of these countries. What are the obstacles to investment?

Firdly, there is inaufficient avareness of the redities of oil depletion. Secondly, the
excess supply capacity since the early 1980s and low oil prices have strained budgets.
Rapidly growing populations plus low oil prices have subgantialy reduced these
countries per capita export income needed to pay for food imports. After food, welfare
for the dite and the masses, plus high militay outlays little has been left for all
invesment. The population of the region is about 100 million and & present growth
rates could double in 25 years. Haf are under the age of 21. About 75 million people
depend on food imports paid for from oil export income (Y oungquist 1999).

Thirdy, US inspired sanctions effectively prohibit externd petroleum investment in
Iraq and Iran and these are unlikely to be lifted until after the US Presdentid eections.
The scde of outsde invesment needed is an extremely sengtive internd political issue.
It is in the long-term interests of these countries to ration oil a high prices, but not a a
level that damages the world economy or provokes oil subditution. The narrow margin
of supply over demand is reducing their ability to pretend there is alarge supply excess.

So the world faces from 2001 the progressve development of an oil supply shortfal of
unknown duration and magnitude.

Alternative fuels for transport

The Perdan Gulf countries are volatile, paliticaly unstable and by 2010 may be
supplying hdf the world's ail. Add the problems of feeding and employing a growing
population and you have a scenario where oil supply can be subject to unexpected
interruptions.  There is no certainty tha the high invesments required in ther oil
industry will dways teke place, nor that oil fidd infrastructure will be mantaned in
good working order, issues of immediate relevance to every country.

There are dternative transport fuels but none that can match oil as we now know it and
time has run out for immediate introduction of such subgtitutes. Petroleum products are
unique because of their high power-weight ratio, the fine control possble and their ease
of gorage and trangport.  Furthermore, the oil from giant fields in their most productive
years has been extremey cheap, but their best years are passing. Naturd gas is the next
best subditute followed by eectricity, which, however, has inferior Storage and
trangport characteristics. Coa is an inferior transport fud because it is a solid. Hence
there are no equivdent transport fuels to replace petroleum products, either in quantity,
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economic qudity or peformance. The red cost of powered transport is going to
increase and a decline in its scale and scope is inevitable. Conversion to dterndive fues
requires massve invesments and takes a long time. Natural gas is the most adgptable in
this regard and is the critical fue to see Audrdian transport and agriculture through to
an era"beyond petroleum” (Fleay 1999).

Supply priorities will be needed and essentid freight trangport and agriculture must
have firg cdl on limited oil supplies The man sacrifices will have to come from urban
car travel in Audrdian cities, especidly for short car journeys thet are within the scope
of waking and cyding. Rapid reductions in car travel in favour of waking and cycling
ae posshle with many pogtive hedth gans and the revitdisng of locd community
life. The Western Audrdian Transport Depatment's Travelsmart program for Perth,
suitably expanded, iswell placed to lead this change.

Travelsmart’s potential

The Wesern Audrdian Government’'s Metropolitan Transport Strategy  1995-2029
(MTS) expected tota daily car trips to reach 4.7 million in 2029 and ams to reduce
these to 3 million by trebling waking and cycling trips and increesing public transport
trips four fold. These targets do not exhaugt the potentia for shifting from car trave to
other modes. Travelsmart (1999) is one initiative that ams to shift short locd car trips
from driver only to public transport, bicycles, waking and other dternatives. A centrd
feature, in co-operation with locd government, is face-to-face “didogue marketing’
with 500,000 reddents in inner and middle suburbs. Travelsmat programs have
commenced in the inner suburbs of South Perth, Victoria Park and Subiaco.

Other papers a this Conference discuss Travelsmart in more detaill. This paper will
examine its potential to be rapidly expanded in scae and in scope to nclude the outer
suburbs as wdl. Travdsmat's "grassoots’ gpproach that mobilises locd initiatives
makes such an accderated agenda idedly suited as the initid response to the coming
shortfdl in ol supply. Under this simulus more far reaching change is possble. Who
knows what cregtive ideas might aise in these chdlenging circumdances, given the
right leadership and support. Travedsmart is a minimdist program that just teds the
waters.

Travelsmart has identified that 35 per cent of trips by dl modes, now made by car, are
open to more environmentaly friendly options, but only ams to capture less than haf
of these, largely because it only targets the 60 per cent of people who s0 far have
volunteered to participate. This suggests a more pro-active gpproach drawing attention
to the insecure fud supply future and related baance of payments problem Audrdia
faces could double the Travelsmart shift from cars to other modes, including walking.

Also 40 per cent of car trips have been identified as not open to mode change, including
trangport of grocery goods. My family uses a converted pram to both collect groceries in
the supermarket and then whed them home. There must be considerable scope here for
trandferring trips from car to waking by promotion of such options and the
commercidisation of a range of trolleys for the job, including dectric ones. A program
of improvements to the waking environment would be needed, especidly a mgor road
crossings.
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Most teachers travel by car to schools and hdf of the children are driven to and from
school by car. The systems of gppointment and promotion of teachers as negotiated
between the Education Department and the State School Teschers Union give scant
atention to the travel implications for teechers and often lead to them traveling across
the urban area to their school. Convincing both bodies to re-negotiate these systems to
minimise travel has the potentid to put many teachers within waking or cycding reach
of therr school, opening the way for other such initiatives. There must be scope for such
changes in other employment aress.

Electric bicycles need serious condderation for Perth’s middie and outer suburbs in
drategies to adgpt to the era of oil supply shortfdls. Already the ederly are usng
eectric galf buggies in the outer Hills suburb of Kdamunda A wide range of dectric
bicycles and smilar vehicles are on sde in Japan and the Netherlands.

The federd Fringe Benefit Tax regime encourages employers to offer sdary packages
with car and free paking benefits. Prohibiting these packages but making them
avalable for cyding and cyding fadlities, dong with diminaion of the goods and
sarvices tax on public transport fares and bicycles would encourage a shift away from
cars for commuting to Perth’'s centrd business didtrict. 65 per cent of Centra Perth's
85,000 workers currently arive by car and use 47,000 al-day paking bays. A
campaign is needed in conjunction with inner city loca governments and resdents to
progressvely reduce parking provison. Inner city resdents are becoming increasingly
hodile to the torrent of cars accessng the centrd busness didrict through ther
communities.

Town Planning

For 40 years Town Planning practice in Perth has separated commercial centres and
light industry zones from reddentid ones such that most can only be accessed for
trading and employment by car. A draegy is needed to integrate these zones with
residentia ones so that they can be accessed by walking and cycling.

Perth suburbs built in the 1950's and ‘60's, now the middle suburbs, have large lots
with houses on septic tanks. These areas are currently being sewered and are starting to
undergo higher dendty re-development. Acute conflicts are aisng between old
resdents and new devdopment that has outgrown the exiging town planning
prescriptions developed in the era of outward expansion of the city.

Changes to Town Planning and loca government legidation will be needed to support
these initigtives dlowing more flexible less prescriptive gsreamlined  democrétic
proceses than currently exist. “Bottomup” approaches as well as “top-down” ones
with gppropriate and equitable conflict resolution procedures are needed. Such rapid
change dways has its dressful moments when tendons rise while equitable
compromises acceptable to everyone are reached.

Conclusions

The world is faced with an immediate oil supply deficency as nonPeadan Gulf ail
production peeks and the supply focus shifts to the Gulf countries who are rot investing
on the scde required to meet the shortfal. Obgacles to investment in oil infrastructure
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plus paolitica ingability in these countries makes it impossble to forecast when or if
crcumdances might change. There are no subditutes in dght to replace petroleum
products to power transport, either in quantity or comparable economic performance.
Therefore a red increase in the cost of trangport will occur and a decline in the scale and
scope of powered trangport isinevitable.

Audrdian agriculture is heavily dependent on petroleum, given our nutrient deficient
s0ils and climate. Agriculture and essentid freight trangport must have firg cal on our
remaining petroleum fuels. Urban car travel must bear the brunt of the decline of ail.

Travelamart, with its focus on replacing short car trips with walking, cycling and public
transport, accelerated and expanded in scope, provides a framework to empower people
a the locd leved to rapidly reduce urban petrol consumption. Waking has a centra
place in this framework. A launching pad can be edablished to more fundamentd
sructurd change by rdeasing the creetive potentid of locd communities. Leadership
and changes to planning and loca government legidation are needed tha facilitate this
adaptation to shrinking oil supply. Urban trangport funding needs to shift from roads to
a multi-moda approach with a grester emphasis on demand management programs such
as Travelsmart.
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