
The Oil Supply Challenge 

and the Future of Liquid Fuels

Advancing the Choice Conference
Galveston-Houston Clean Cities Coalition

Houston
June 24, 2009
Steve Andrews



My remarks
ÅA little framing

Å12 points about emerging supply paradigm

ï²Ƙȅ ǿŜΩǾŜ ǇǊƻōŀōƭȅ Ƙƛǘ ǇŜŀƪ ƻƛƭ ǇǊƻŘǳŎǘƛƻƴ

ïShoving us towards the alternatives

ÅAlternatives have big problems, probably 
ǿƻƴΩǘ ōŜ ǘƛƳŜƭȅ



The wild oil price ride of 2007-09

By Thelma 

and Louise 

from The Oilwatch Monthly (ASPO-Netherlands)



hǇǘƛƳƛǎǘ /ƭǳōΩǎ Conventional Wisdom

ÅLots of conventional oil left

ï!ƴŘ ǘƘŜƴ ǘƘŜǊŜΩǎ ŜƴƘŀƴŎŜŘ ƻƛƭ ǊŜŎƻǾŜǊȅ ό9hwύ

Å¢ƘŜƴ ǘƘŜǊŜΩǎ ŜǾŜƴ ƳƻǊŜ unconventional oilto 
tap

ï/ŀƴŀŘŀΩǎ ǘŀǊ ǎŀƴŘǎ

ïColorado/Utah/Wyoming oil shale

Åά¢ƘŜ ǇŜŀƪ ƻƛƭ ŎǊƻǿŘ ŘƻŜǎƴΩǘ ǳƴŘŜǊǎǘŀƴŘΧέ



/ƻƴǾŜƴǘƛƻƴŀƭ ǿƛǎŘƻƳΧchanges



Focus nearly 
always on 
supplyΧ

Can we say 

ñenergy diet?ò

USA consumes 10,000 gal/second



A common frame of reference:
millions of barrels a day

Åуо ƳƳōκŘŀȅ Ґ ǿƻǊƭŘΩǎ Řŀƛƭȅ ŘƻǎŜ

Å19- mmb/day = US
Å13 mmb/day = US transport

Å9 mmb/day = US gasoline

Å3 mmb/day diesel fuel

Å0.6 mmb/day ethanol from corn

ÅΧōǳǘ лΦп ƳƳōκŘŀȅ ƎŀǎƻƭƛƴŜ ŜǉǳƛǾŀƭŜƴǘ

Å0.03 mmb/day biodiesel



άwǳƴƴƛƴƎ 
ƻǳǘέ

мΦ tŜŀƪ ƻƛƭΩǎ ǊŜŘ 
ƘŜǊǊƛƴƎΧ

Peak oil: means 
άƳŀȄƛƳǳƳ 
Ŧƭƻǿǎέ



2. Peak oil framing: ASPO-USA

ÅάLǘΩǎ ǘƘŜ ŦƭƻǿǎΧέ

Å4000 fill-ups a second

ÅάLǘ ŀƛƴΩǘ ǘƘŜ ǎƛȊŜ ƻŦ ǘƘŜ 
ǘŀƴƪΣ ƛǘΩǎ ǘƘŜ ǎƛȊŜ ƻŦ ǘƘŜ 
ǘŀǇΦέ

Size of the 
resource?



3. Depletion rules:

Mexicoõs declining 
production 
at Cantarell field ñ
formerly the worldõs 
second-largestñis 
accelerating

2005 producing 2.2 
million barrels per day
2008 producing <1.0 
million barrels per day

Nitrogen injection 

system kicked in
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Current production: 

1.1 million barrels/day

Source:  US Energy Information Administration

Depletion and the history of Texas 

oil production (1859 ï2008)

Peak production: 1972 

3.5 million barrels/day

Started in 1895-96



Peak oil building blocks: nations

States/regions make a nation peak:

U.S. OIL PRODUCTION 1900 TO 2050

1900         1910       1920     1930     1940      1950     1960     1970      1980      1990     2000     2010       2020     2030    2040      2050

GONE: 2/3OF 

U.S. OIL HAS 

BEEN USED. 

ITôS HISTORY.

2005
DOWN 

THE OIL 

ñOFF     

RAMPò

PEAK 1970



Iƻǿ Řƻ ȅƻǳ ŎƻƳƳǳƴƛŎŀǘŜ ǿƘŀǘ άнκо 
ƻŦ ǎƻƳŜǘƘƛƴƎ ƎƻƴŜέ ƳŜŀƴǎΚ



Oil is concentrated in a few countries

Å65 +/- countries produce oil

Å52 countries: production declining or flat

Å85% of all oil comes from 20 countries

ïThe million-barrel-a-day club

ïό¢ŜȄŀǎ ǉǳŀƭƛŦƛŜǎΧύ



0

10000

20000

30000

40000

50000

60000

70000

80000

90000

1965 1967 1969 1971 1973 1975 1977 1979 1981 1983 1985 1987 1989 1991 1993 1995 1997 1999 2001 2003 2005 2007

FSU = Former Soviet Union nations

45 small producers

USA

65 producing countries 
Slight Increase 
despite record prices



ÅE.g., Christophe de Margerie, CEO of Total SA

ÅhŎǘ нллтΣ hƛƭ ϧ aƻƴŜȅ /ƻƴŦΥ άǇǊƻŘǳŎǘƛƻƴ ƻŦ 100 
million barrels a day ǿƛƭƭ ōŜ ŘƛŦŦƛŎǳƭǘΦέ

ÅнллуΥ  ά²ƻǊƭŘ ƻƛƭ ǇǊƻŘǳŎǘƛƻƴ ǿƻǳƭŘ ǇŜŀƪ ŀǘ ƻǊ ōŜƭƻǿ 
95 mmb/dayέ

ÅCŜō нллфΥ ά²ƻǊƭŘ ƻƛƭ ǇǊƻŘǳŎǘƛƻƴ Ƴŀȅ ǇƭŀǘŜŀǳ ōŜƭƻǿ 
90 mmb/dayέ

4. Peak soon, if not 
already,according to 
ƪŜȅ ǾƻƛŎŜǎΧΦ

http://www.total.com/en/home_page/


Source: Dr. Sadad Al Husseini, Saudi Aramco, head of exploration and production 
divisions (retired during 2004); from Oil & Money Conf. talk 10/07

We 
are 
here



Others

ÅMarshall Adkins, Raymond James & Associates

ÅRay Leonard, former V.P. Kuwait Oil Co.; Yukos

ÅT. Boone Pickens

ÅToyota, Volvo Trucks, Deutsche Aerospace

ÅUS Army Corps of Engineers

ÅSenators Lugar, Udall, Udall, Lieberman, Warner



рΦ ¢ƘŜ άƎŜƻƭƻƎƛŎ ƭƛƳƛǘǎέ ǇŜǊǎǇŜŎǘƛǾŜ ƳƛǎǎŜǎ ƪŜȅ 
peak oil drivers

http://www.digitaljournalist.org/issue0212/pt04.html
http://www.snopes.com/photos/architecture/graphics/ski2.jpg
http://www.acclaimimages.com/usepolicy.html
http://upload.wikimedia.org/wikipedia/commons/7/7d/Chavez_CASA_cropped_1.jpg


сΦ  /ƘŜŀǇ ŜƴŜǊƎȅ ƎƻƛƴƎΣ ƎƻƛƴƎΧ





тΦ 5ŜŎƭƛƴƛƴƎ ƛƴǾŜǎǘƳŜƴǘ Ґ άǎǳǇǇƭȅ ŘŜǎǘǊǳŎǘƛƻƴέ

ÅPre-July 2008: oil prices rocketing = projects 
slowed due to high costs

ÅPost-July 2008: economic crash = demand 
destruction, liquidity crunch, low prices = 
projects delayed

ωBottom line: new/replacement oil slow to 
market; just keeping supply flat a big 
challenge 



8. International (investor-owned) oil 
companies have peaked*

ÅFive biggest companies

ÅChevron (2002) 

ÅRoyal Dutch Shell 
(2003)

ÅTotal (2004)

ÅBP (2005)

ÅExxon Mobil (2006)

ÅFive > 1 mmb/day also 
have peaked

ÅConocoPhillips

ÅEni

ÅPetrochina

ÅRepsol-YPF

ÅStatoil Hydro

* This couldchange via mergers and acquisitions, changes in access, etc.

Only some national oil companies havenôt peaked



9. Eroding exports from exporters

http://www.theoildrum.com/files/indonesia_0.png


10. Total USA oil demand: paradigm shift



VMT: Demand destruction dominated oil price crash 
(calls for rethinking the need for more lane miles)  

ÅJet fuel down 4% in 2008 (10% since Sept 1)
ÅGasoline down 3% in 2008 (5% during summer)
ÅDistillates down 3% +/- in 2008 (10% summer)



Mirana, AZ aircraft boneyard



Peak oil = potential stranded assets

ÅHagerstown borrowed millions to build a new 

runway for more commercial service.

ÅAirlines cutting service, eliminated commercial 

service (one new airline has arrived)

ÅñThe future will not be just like the present, 

only more so.ò



ммΦ {ǳōǎǘƛǘǳǘŜ ŦǳŜƭǎ ŎŀƴΩǘ ǎŎŀƭŜ ǳǇ ƛƴ ǘƛƳŜƭȅ 
ŦŀǎƘƛƻƴΣ ǿƻƴΩǘ ǎǳōǎǘŀƴǘƛŀƭƭȅ ƛƳǇŀŎǘ ǇŜŀƪ

Åbƻǘ ŀƭƭ ōŀǊǊŜƭǎ ŀǊŜ ŜǉǳŀƭΤ ŘƻƴΩǘ ŀƎƎǊŜƎŀǘŜ όƻƛƭ ǎƘŀƭŜ 
vastlydifferent from oil sands)

ÅDevelopment is expensive, technically arduous and 
slow ςthink delays and dollars/liquidity problems

ÅOther issues

ïTiming of flow--mostly post-peak

ïRates of flowτcan slow but not offset declines

ïCarbon/enviro footprint

ïDemand for power, other infrastructure

ïNet energy



Unconventional oil slow to market, 
costs much more, net energy

SASOLõS  SOUTH AFRICAN FACILITYSASOLõS  SOUTH AFRICAN FACILITY

http://minnesota.publicradio.org/standard/display/slideshow.php?ftrv_id=23714&slide=5


Problems: scale, utility (NGLs), net energy



12. Alt fuels: net energy really important*

Input Output

Impacts and 
form matter

U.S. oil industry today



12. Alt fuels: net energy really important

Input Output

Oil from oil 
sands; maybeoil 
shale 

Impacts and 
form matter

?
?

U.S. oil industry today



12. Alt fuels: net energy really important

Input Output

Ethanol from corn

Impacts and 
form matter

??
Oil from oil 
sands; maybe oil 
shale 

U.S. oil industry today



Biofuels growth: bump in the road



Alt fuel est.:άǿƘŜƴΚέ ŀƴŘ άƘƻǿ ƳǳŎƘΚέ
Alternative fuel and uncon. petr. By 2015 mbd By 2020 mbd

Oil sands and extra-heavy oil* 2.5 ï3.0 3.5 ï4.2

Gas-to-liquids* (competes w/ LNG) 0.2 ï0.5 0.3 ï1.0

Ethanol from corn (only USA) 0.5 ï0.6 0.4 ï0.7

Coal-to-liquids*  (USA) 0 ï0.1 0.1 - 0.4 

Ethanol from other feedstock (USA) 0 ï0.1 0.1 ï0.5 

Electricity: displace liquids PHEVs 

(USA)

0 ï0.1 0.2 ï1.5

Oil from shale* (USA) 0  0 ï0.2 

Other from algae, biodiesel, etc. (USA) 0 ï0.1 0.1 ï0.3

Hydrogen  (USA) 0 0 ï0.1

Efficiency, mode shifting, demand(USA) 1.0 ï2.5 2.5 ï4.0

άhέ ƳŜŀƴǎ ƭŜǎǎ ǘƘŀƴ рлΣллл ōκŘŀȅΤ ϝ Ґ ŜǎǇΦ ǾǳƭƴŜǊŀōƭŜ ǘƻ ŎŀǊōƻƴ ƭƛƳƛǘǎΤ ά¦{!έ ƳŜŀƴǎ ǘƘŜ ŦƛƎǳǊŜ ŜȄŎƭǳŘŜǎ ƴƻƴ-USA 
sources.     Source:  Steve Andrews, ASPO-USA; based on industry sources and trade journals 



Conclusions on Peak Oil

Å In long term, (after current disruption) moderate rise in 
production by OPEC--with FSU production steady--will be 
offset by decrease in production in Rest of World (ROW)

ÅProduction peak of ultra-deep water fields may allow 
ñpeakò to be ñplateauò early in coming decade, followed by 
sharp fall

ÅSupply side crisis of 2005-2008 due to Peak reached in 
ROW in 2003, combined with cessation of significant 
production growth in Russia after 2004, during a period of  
rapid demand increase

ÅWe were nearing World Peak Oil; plateau oil caused high 
prices and political and economic disruptions, the 
consequences of which we are having to deal with today

Major source: Ray Leonard, V.P. Kuwait Oil



Prognosis: the long view

ÅWorld was nearing Peak Oil at 90 MMBOD; 
unchanged

ÅReduced demand lowers peak [we might never 
exceed 7/08 production of 87+ million barrels/day]

ÅLower prices reduces ñRest of Worldò production 
(non-OPEC, non-FSU); larger OPEC component 
coming

ÅClimate change politics slows unconventional oil

ÅAfter interim period of ñlowerò prices, less than 
previous cycle, demand will to bump into supply 
limit again = price boomerang 

Input from Ray Leonard, Oct 2008 O&M conf.



Tough landing coming?

ÅUS has yet to engage 
these issues 
systematically

ÅThe time factor (how 
much share do hybrids 
have?)



PEAK OIL MITIGATION STRATEGIES
Systematicchanges we can live with

ÅInform leadership

ÅMandate 
conservation/efficiency

ÅFund R&D through 
revenue neutral gas tax 
(national policy)

ÅIncentivize enhanced oil 
recovery (national)

ÅElectrify transport 
(national)

ÅRevitalize rail transport  
(national)

ÅLƴǎǘƛǘǳǘŜ άŦŜŜōŀǘŜǎέ ƻƴ 
new car purchases 
(national)

ÅPromote plug-in hybrids 

ÅDevelop renewable 
energy sources



Informing leadership

DESCENDING THE OIL 
PEAK:

NAVIGATING THE TRANSITION 
FROM OIL

[Portland Peak Oil
Task Force Report]

Oregon Dept. of Energy



Electrify transportation

Weôll have to upgrade rail to handle more load


