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1S OIL IMPORTANT? — some numbers

In 1985 oIl provided ~35% of the
werld’s energy mix | N‘

0

IT STILL DOES 20 YEARS LATER
Despiie replacement and efficiency.




i 1985 transpert used two-thirds of
the world's oil supply: Ry
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IS OIL REALLY NEEDED?

40 litres of petrol (a typical car tank)
equates to 4 years of manual labour

In the UK a tank of gasoline costs ~ £40

Would you work 4 years for £40?

A bbl of oll yields ~ 75 litres of petrol
In 2007 the UK consumed 619 mm bbls of oll

We would need 4.6 Bn people to do this amount of
work

Global gasoline can do 35X as much work
as every person on the planet put together



\We have prohably used near terhali eur ol

Ofwhich ever 60% of Which has been consumed since 1980

H#-#(-
&N0 +( 414+%# 0
1% & &2 - &10 +( 38(44 (&

3$( 4,1 (&

&# 5
2007

1% & &2 © Energyfiles 414+%# 0

3$(4.# (& 3$(4,# (%
&# 5

And 65% of the remainder was ldentified before 1980



BUT DOES IT MATTER HOW MUCH IS LEFT?

OIL SUPPLY DEPENDS ON HOW

FAST - NOT HOW MUCH

Controlled by geological conditions in
the reservoir (‘below ground’):

porosity, permeability, pressure, oil type
And investment conditions at the
surface (‘above ground’):

spending on wells and infrastructure, political
and economic circumstances

PRODUCTION RATES MATTER
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* Forecasting oil production

A simple model




PRODUCTION FUNDAMENTALS

New oil cannot be instantaneously brought

onstream

There ALWAYS comes a year when the
production rate of a field, basin, country or
region can rise no longer

It then declines over a long drawn-out
period...

...even though there is a lot more oll left to
be produced

This is the “peak” - first posed by M.K.
Hubbert in 1956
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Unit of fossil fuel

MODEL: Forecast for offshore fields
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In this case no more growih by the 121 field  SIEREEE

ater fields unable to make up the difference 12th field

) 11th field

22 = 10th field
20 m Oth field
18 gth field
2 16 m 7th field
g 14 6th field
:é 12 5th field
£ 10 4th field
8 | m 3rd field

6 | 2nd field

4 | M 1st field

2
0 —_—
0 2 4 6 8 10121416 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50 52 54 56 58 60
Year




Later fields only slow decline offshore fields
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Production lags disceveny by 10 time units (years?) usiai®
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Special above-ground: events can modify

the profile — confusing the picture

3250
3000

Millions of bbls oil per year

2750
2500
2250
2000
1750

1500 |
1250
1000 |
750 |
500 |
250

0

UK: Oil forecast

Pinar Alnha and

1 IlJbI I_\Ildllu Al TuU

Its implications
\

1940 1945 1950 1955 1960 1965 1970 1975 1980 1985 1990 1995 2000 2005
Year




IFIT'S SO SIMPLE
WHY CAN'T WE PLAN AHEAD?

Most people prefer volumes - but with bad definitions:
Proven/probable/possible reserves - artificial terms, arbitrary economic cut-offs
Resources - measures all oil that exists most of which will never be produced

Reserves/production ratio — nonsense term, no practical use, neither is constant
Governments and industry deliberately under report for regulatory reasons
Or over report to maximise value and promote acreage
Public data sources give a variety of numbers (including different oils)

Individuals pick the one that suits their argument and in any case all
estimates are technically uncertain...

...and above ground events are not very predictable



AND NEW OILS APPEAR?

EASY oil (its run out says BP) and...

Presumably the opposite — DIFFICULT ol

Lack of easy olil is blamed on
Lack of investment (people/equipment)

Governments (restricting supply somehow)
However inventing two oils - easy and
difficult - is wishful thinking

Some oil has always been difficult — that is
why technology keeps improving

DIFFICULT OIL IS AN EASY EXCUSE
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* Qil Supply and Demand




Global discoveries peaked in 1962. Global

AL: Oil forecast

production Is due to peak soon. BuUt when?
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% supply change each year
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SUPPLY AND DEMAND -THE suPPLY GAP
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* Today and the Way Ahead

Why is the oil price volatile?

Is this a passing phase?



WHY WAS THE PRICE

Scant growth in supply in last few years
new output (mostly deep waters) can barely compensate decline ™
the discovery inventory has been declining since the 1970s

New oils (heavy, oil sands/shales, NGLs, biofuels)

have lower energy content and lower energy return on
investment (EROI)

OPEC had used up nearly all of its spare capacity

major capacity only existed in heavy sour crude (esp. in Saudi
Arabia)

and the world lacked specialized refinery capacity required

Qil exporting countries were wealthy

attracting inward investment and migration and increasing
energy consumption and so reducing export capacity

HIGH?

China had surging private transport demand AR ABAWAB A AT IR



WHY WAS THE PRICE VOLATILE IN 20087?

* Tight supplies - prices jump up and down with new
information (driven by spin as much as reality)

* Index speculator funds increase 1,900% from 2003
with fluctuations in the US$ also contributing

* Very high prices lead to:
Political problems driven by rising income
Wealthy exporters increase indigenous demand

Collapse in demand elsewhere

* There is still no good replacement for oll

* Demand had to collapse

But supply problems remain




[RECESSIoNS destiey demand
— Ut not fer leng



BUT GOVERNMENTS STILL DON'T GET IT

“We have had some success
In bringing down oil prices”

Gordon Brown, UK Prime Minister, Oct 2008
(SOURCE: ODAC NEWSLETTER OCT l7‘h)

So he successfully
manufactured a near
financial collapse to do this

WELL DONE!



Ignore the future at your peril

“Self-deception plays a
fundamental role in human-
generated disasters.”

Michael R. Smith, Energyfiles, July 2008

In 2008 energy scarcity helped
drive recent financial woes - for the
current oil price drop to offer more than
a brief respite, we need a realistic view
of future oil supply (and price)



Dollars per barrel

OIL PRICE: DUBAI Spot (average yearly price)
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HIGH PRICES WERE NOT A PASSING PHASE




SHORT TERM FORECAST
Volatile with downward pressure

Wy J

Demand destruction and new supplies
have created a short-term “supply-glut”
despite OPEC restrictions

CAPEX budgets hit by loss of confidence
In long term profitability (but average oill
prices still above most hurdle rates)

Order backlogs at high levels which will
carry through most service companies
especially with reduced costs



MEDIUM TERM FORECAST
Volatile with upward pressure

Higher overall prices due to reduced
Investment in previous years but with
severe price volatility

Reduction in opportunities and
operators - those funding
developments through cash flow will
buy out those funding through debt

With resurgent demand (especially
outside the West) mopping up spare
capacity as fast as it is created
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LONG TERM FORECAST
Sharp rises with shallow falls

* New oll fields unable to meet declining

\ output with year-on-year global supply
(\/\S falls beginning — spare capacity exhausted
7 ‘\ (\/S g>~ °* Acceptance by economists (at last) of
/ /\\\J\S o below-ground supply-side constraints
QN * |Leads to steep and persistent oil (and
other energy) price rises with huge effects
on global economies

WE MUST ENGINEER A STEADY TRANSITION
TO A LESS OIL-DEPENDENT WAY OF LIFE BY:

—




Denial - less travel, home working,
local and seasonal food, no
holidays... (the poor priced out)

Investments in alternate travel - walking,
bikes, trams and trains, electric/gas-
powered vehicles, much lighter cars...

Taking risks — investing in all energy
alternatives... (e.g. geothermal, 99.9% of
the Earth is hot enough to boil water)




New technology — adopting every
new (and old) energy technology that
we have to manage price volatility

Working together - forging, better and
different alliances and partnerships

Conservation and efficiency — including
reducing demand by force with taxes and
rationing




WORDS TAKEN FROM UK GOVT
PETITION RESPONSE (SEPT 2008)

“Government’s assessment is that the
world’s oil resources are sufficient to
prevent production peaking in the
foreseeable future...... proven reserves
are already larger than the cumulative
production needed to meet rising
demand until at least 2030.”

| HOPE | HAVE EXPLAINED
THAT THIS IS A FALLACIOUS
ARGUMENT



“Declining oil supply is inevitable and need not be a
catastrophe. We should try to learn how to live with it and stop
fooling ourselves we can somehow stop it.”
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DISCLAIMER: Whilst the information and interpretation presented here are
believed to be correct, no representation or warranty, express or implied, is made
as to the completeness, accuracy or fairness of any information contained in this

presentation and no responsibility is accepted in relation to such information,

whether fact or whether opinion or conclusion that may be drawn.

Any decisions based on information contained in this presentation are the
responsibility of the reader.



