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Is Energy’s Future Sustainable?




Energy Matters!

Creating energy is world’s largest industrial activity ($8
— $9 trillion).
Modern energy underpins every cherished aspect of
life.
— Potable water
Food production
Globalization
Health care advances
Every aspect of technology

Despite its importance, “energy” widely misunderstood
and ignored.

Crisis emerging that threatens energy’s future.

How we got mired in this mess is important to

understand.
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20t Century Was “Miracle Century”

m [he best of times and the worst of
times.
— Explosion in:
» Technology
> Population
» Health Care
» Wealth
> Weapons of war
» Wars

- m Could any one ever predict all this?
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Ladies’ Home Journal 1900
Predictions For A New Century

THE LADIES' HOME JOURNAL

WHAT MAY HAPPEN IN THE
NEXT HUNDRED YEARS

By JOHD ELFRETH WATKINS,Jr.,

i Oes Hiunered and Fifty Miles sn H

sty
E

e shaped elecsrir Hcun e
'\m w‘\ 11, Tike houses, be artificially o
tiscre will e s sz
r'r h enrricd nor b
e G b cugzers wil .mwlmmug.
o, Tlieso opinions 1 hwve carghilly i windiows o
ranseribed
Automobites will be. Cheaner than Hores s todus
Tive Hundred Million People, There wil iy ewomobile
el TS o, s i

¢ Barepors
dieedd, it eve
L Lyenbody will Wolk Ten  Mies
egin in the sy
dic unrl o i = s
ol i saks. Fvery fehiood, callepe an
s it a5 SraibpibLs o ammsamas. AT shion
i v mnAsE, A Wan ac womn unabie
The iy, fron R wlle & s sl streteh will be regarded o= s weakling.
f e iates only
Tu England in Two Days, Fast electric ships, crossiog
i very iy alphabet. s perait ut s than i e 2 g, will g from Xew
Spelling Yok o Liverpoal in two days. The bodies of these ships
will T Balil alove e Wies, il be snpqmwl
il b T o Fres: i i, S s e o Jxigch
cbdpma i, ok el e Sisirs SleEAUY Apalioe Ebubis Wil Tk ety bloyant l,\x-utlmrundc:ildci
Ui any other.  Kussian will rank second " et of wir. * In this way i film of i
il o et beteen them and il water's sirface:
and Cold Air from Spigots. Hot or ool air will

o Spigars 10 fezalads e ey
e Hirt o Bt or eoid s

lhiere will be No CoX or © i
el b o

1., i el friacy Ea, st by
e

ik e temperature of dire Dt Contral WA

e il ok i vl e 10 S5 TR tRe et

e Wiy @s aow our gus o cloctnedy s farmished,  prook B storm Sy will T e it
i eyt Tl the hinacefre will e sl of U Sowalt Gl weathi,

will B, o chimneys, Brecaiieo mio
: There Wit be AlrShigs, but they will not shecoushilly
compred with srtace cars nnd water vesels for (s
Gr druight raffic. Ty will be maintained as deaiy war
i will Bve bocn wesseds by all ity | Transport men
husith will bhave MMI goosts, Others
rerading rosn: et k. grwal heighis abuve the sarth,
al swa i
ik enter
Wil vedce the howse iy

s will e unmes
i i Lo
‘,...,N» all o
rnined all Sognan, ;wh ftled in
P treaie] all
hirss aod iis s

Agrial War-shios and Forts on Wheels. . Glant guns will
hont ety fve s o e aied vl el aaylces
14 raciing shells srplodipgand scsromnEhols
sstpplEhmonts, Caiec Sulls g, wil be Bt conipasscs
Tttt dirertial

his, Fluots ves

Rc-)dv -Ci nukrll‘ M:J\ls wnillbr Fronght h
ot wioleoale reant ol the e gret lghis,

T ] byt n.gn.,dm a5 they

o cooking. oo il be served Dot s, will Float over e ar Heet

gt e b v e wagons, Ty will st foes b o lenur\uu, upon thom deacily

bl o o | |r'|(1‘1r|LM Thee rabiipe Wil et

-+ Troking. r-nﬂ:l Timents whers ey w ] i cd ..y,\,m« stoe] plates over their

Such i ; o a2 il s it Mk s o, forts o whaels will

izl acrose apen spaces ot the Sant s ot

Ty il ok whit o now ioien s cavilry

i o

s i i e
il e canipped with clec
e

il s st o
Tays el o Capble of
the deep., Balloons and Ty
seopes of onehundrodmile visi
s ety within
i anl b
vt to

i tiken nerugs
The Commanding aficer

Tguidain
o r—.qﬁ for T

Coal will Nod be Used for Healing or C
Reurce, B ot mlv\m{m ;
s 1= o
S el
er-poeer 4 be m
1y suitable fall will be in produciig
pos, ol e

Tie enesg;
4 by-procusi
e e eglectid
Around the World. Persoas and (b
s Tt
Malking eive

| ere-wil ic No Suost Catsin Our Lo
e

n.u, s guns o 4 disthn
25, anch s
mate i o 4 W 16 utter
A8 T s when Seen th mes.
e Fiserva for wapress tnins:
crchares will bt froe from all noses
Pratograpts wil e Teleg:
thiere b atile in
st e strikitgr. mve
wspEpers an hor i g
g tedegraphes] over st dis
reprichice Kanire's oo

ol fhe: World. Winsless tehephor
world. A Tusband in Ilu'

hod rom any distancs. 16

‘il e pabiahed

toalay. Vlam-mmplb

- finrmatic: sz
arices. - Pholographs, wi

¥
It 1 el Socaitty widhow the Trecr
Fa " el gk,

Girand Gpera will Be Telophoner 1 privae |.m.6h und

i
By e b

How Children wil be Taught, A uiversity elieation
will be i mman ml womnn, | Several great
= been estabilshid, uHIm

vy, et iree
mmmn Letwcen s

will L takeea o s
Frinmette e houseen
e pabilic: sch

d f
In_vacation
chil vitriuas st
ol 2 will b impar-

Storo Purchases. by Tube. Pt b lustad of
el 1 These

store w ver p
Titics will collece, del
distunces, pecliape

st
s Wit all It

fazr jnmtamal
= o hovise.

Srown L;y Elechicit

¥, Whonee
ik

gt niliaied
R T e A
o i itrden andl thies warm i
e S alad Erow larie wardens woder. G

afiles will he Dathiel 3 powerdul elée
seiviig, Tike sunlight. to hastcn helr erowsh
Turrents applid G the soil will wake valmble plants
o Targer and fastee, and will Il yromblesome ivests

o o colred Light will Dasken the geowtt of

Phr i Ba Sl fovmy Se s
et siewnst andl devebop uisnally ar

1140 iy g
atl e wil

e

Oranges wil Grow in Chiladeiphia,  Fast-Asl
ey b, delieions e
e s R R
s of Soth Aoiericl, Sl Kirtea,
S S o Sl s i
opposile 10 oars < ill s sonply 15 i wineer
focids sebicls eanion D
h.,w Alscoveresd how th riise here. ma
0w e or e
sk e
destngs. el e
Tardy b st the
A5 potatons an now,

it
y n L A

Flcan s Large as oc
a5 hewts

conniry
i miciohes Just a5

matipex T he sl will b ¥ phints w
l.xkt. their Hlmwﬁn from zm nu llli'! L\\'r R‘l1|hl) to r\\(‘

-
cabbage beads:
R S
face.  There ] : black. |J|u(i|)|] Breem roses
e U e
ifuite of 0 ted flower o a{lD‘hw‘f \A‘h\fli s oﬁorlcﬂ
Fiten iy thet ey e v she pesiase ol Ko o

il b Swalowed or Laken futo the stomach
L fov T chrect ehticat ot Hat nrz.an tsel.
g, Ioe fustange, will b wpplicd
i Wity e shin sl ey
o W e SHCle SurrSat ippRed sifow
isle sl of T e pess will Lay
B:w e ul.al ongans, through ihe [fying lcsh, of men et
el
"

Cirsen Re
Vinlets wi

Few
wnbess s
I

il 1 o
Work wlil b




Some “Big 20t Century Miracles”
That Came True

Photographs sent around the
world.

Vehicles obsolete the horse.
150 mph trains.

Airship transportation people and
war.

Wireless telephones allow
worldwide communication.

Theaters view real-time
coronations and wars.

Hot and cold air spigots.
Etc., efc.

How did these forecasters see so clearly
and what made these miracles happen?
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20" Century’s Secret To Success:
Modern Energy

m Every significant advance in the
20t century created by “modern

energy”:

m Great energy milestones:

— Big oil era began in 1901

Electricity replaced coal, gas and kerosene
generated light

Internal combustion engine created cars
Middle East oil created “cheap olil forever”
Atomic energy created “free” electricity

Eiping natural gas created miracle of energy
eat

m Throughout 90% of 20" Century,
modern energy was virtually “free.”

SIMMONS & COMPANY




The World Took Full Advantage Of
The Energy Miracle

Explosion in use of
vehicles, trains and planes.

Electrical appliances evolve
into Silicon Valley.

“Suburbia” created cheaper
and bigger homes.

The 20th century “miracle”
primarily occurred in North
America, Europe and
Japan.

By end of century, the
miracle globalized.

SIMMONS & COMPANY




As “Sixties” Ended, Energy’s Future Was Bright

m $1.25 oil is 4 — 5 times too high.
(Morris A. Adelman, Dec. 1969)

m Exploration had discovered new frontiers:
— Last giant Middle East oil field (1964 — 1968)
— Western Siberian oil and gas (1963 — 1968)
— Alaska’s North Slope (1967 — 1968)
— The North Sea (1969)

m Atomic energy plants starting “everywhere.”
m Cheap energy seemingly was “here to stay.”

SIMMONS & COMPANY




The 1970s: When Energy’s
Cheers Started To Fade

1970: USA oil supply peaks.

1973: U.S. natural gas
supply peaks.

October 1973 oil shock.

New projects costs soar
(nuclear plants, Alaskan
pipeline and North Sea).

Winter of 1977/1978:
Natural gas crisis closes
down Mid-West.

1979 had two crises:

— Three Mile Island brought
atomic energy to a halt

— QOil Shock Il creates gas
lines again

By 1980/1981: $100 oil
seemed “at the front door.”

as Crisis :

5 alk Rattles
» ﬁJCﬂnﬁdence in
Natinn‘s Economy

U.S. oil consumption, production & imports
(millions of barrels per day) [source: U.S. DOEJEIA]
20~
High growth
eferemn

Reference

/ Low growth

IMPORTS

25-

Consumption

. I
= High oil price
” w High ol price
Low oil price

U.S. ail production
5-

OO
1970 1980 1990 2000 2010 2020

U.S. Natural Gas Production History*
. Indicates 28% 2003 Decline Rate

NORTH
AMERICAN
NATURAL GAS

CRISIS
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Cinderella’s Ball Ends At Midnight 12/31/1981

m New Years Eve 1981: epic dnllmg boom peaked

m New Years Day 1982: Rig
collapse began.

m By 1990: Most oil and gas
players were broke:
— US rig count declined by
=90%
— Millions of oil field jobs lost

— S&L crisis all “Sunbelt
oriented” =
— Survivors cannibalized the industry

SIMMONS & COMPANY




The Oillfield Depression Lasted Two Decades

= By 1990, worst oflexcess overhangs were
disappearing. | i1 P gF =
= Strong fea{rﬂﬂ per e%

m The depression bottomed out in late 19?0’3.

tions created seve[zrl D c{‘ny
collapses: bl |

"= 1992 natural gas tollapge

— 1993 oil Collapse T
—1997/19 d'oil collapses

'— 2001/02'bit-and natural gas colla

o Com{noditiy trading created a hall of miffors.

» 1




Energy’s Conventional Wisdom: 1995 - 2005

Demand growth is fickle (and it might be peaking).

Technology revolution created a cheap era for oil and
gas.

Technology recovered more existing reserves and found
easy to tap new oil and gas.

Non-conventional energy era also arrived.

Any return to high prices will kill demand and create new
supply glut.

The believers felt this passionately.

SIMMONS & COMPANY




Real Facts Disproved “The New Energy Era”

Demand still soaring, led by
“China, Inc.”

USA’s prosperity sent
energy use to record highs.

Technology “hype” was
“hype™:

— Cost to drill and complete
wells rose 2.5 to 3 fold

Growing oil and gas production got harder
Replacing reserves (post-Shell scandal) got increasingly difficult
Reserve appreciation was mostly a concept

2000 — 2005 exploration success grew dismal:

— The few large finds were in awful areas
— Costs to develop grew 2 to 5 fold

SIMMONS & COMPANY




High Price Volatility Destroyed Price Signals

m Long-term oil and gas prices were growing.
m oo many pundits thought “high prices” were aberrations.

m Many energy experts bet their reputations that energy
prices would “soon fall to normal levels.”

WTI Natural Gas

SIMMONS & COMPANY




Could We Be Entering A New Energy Era?

m Could end to sustainable energy supply growth be
nearing?

ow soon could “peak oil and gas” arrive?
ow long would peak stay at a plateau.

ow fast could supply then decline?

s peak oil more likely than peak natural gas?

These are the 215t century’s most serious questions.

SIMMONS & COMPANY




Everyone Assumes Energy Demand Will Soar

m EIA, IEA, World Bank and ExxonMobil all forecast:

— Growth in oil by 2020 — 2030 = 115 to 125 million
barrels per day

— Growth in natural gas and electricity = 30 — 50%
higher

m [he core assumptions might be too conservative:
— Slow down in population growth
— Acceleration of energy efficiencies
— Emerging economies per capita energy consumption
still low

SIMMONS & COMPANY




Theories Abound That Peak Qil Is Distant Issue

Reserve appreciation “always
happens.”

Technology always advances.

Impact of high prices Kills
demand and aids supply.

Hard work, innovation and
iIngenuity solves energy
problems.

Proof of these theories is “fuzzy.’ . F.iﬁa#__;

Peak gas is not on anyone’s lin Darley

radar screen.
SIMMONS & COMPANY




A Few Hard Facts

Proven Qil Reserves Production
Billion B/D Million B/D

- : 2004 1984 2004
Reagions In Decline s UK North Sea:

USA . 29.4 8.4 /1.4 — Decline rates coverage

UK : 4.5 2.7 2.0 10 — 30% per year

Norway . 9.7 2.7 3.2 101 oil and gas fields
Australia : 4.0 0.6 0.5 (1995 — 2000) 47 increased
Egypt . 3.6 0.9 0.7 47 decreased
Oman . 5.6 0.8 0.7 7 unchanged

Total - 26.8 16.1 14.5
Implied

Some more hard facts 1984 2004 Addition
OPEC’s Paper Barrels* 433 721.7 434

*Iran, Iraq, Kuwait, Saudi Arabia, Venezuela and Nigeria

Source: BP Statistic Review Of World Energy 2001
SIMMONS & COMPANY




Data Disputes Reality Of “Reserve Appreciation”

m 40 years ago, most new discoveries grew in
recovering reserves over time (3 — 8 times).

m Concept is still alive and well.

m Data casts doubts on validity of concept today:

— The North Sea (Silicon Valley of oil and gas): no
proof

— OPEC’s surge in Paper Barrel Reserves: no proof

— Countries with irreversible declines and reserve

growth: does the reserve data mean anything?
SIMMONS & COMPANY




Non-OPEC Supplies Are Approaching
Peak Production

Five Years Of Tiny Growth

Million Barrels Per Day

4" Quarter  Total Estimated
2{0[0 2{0[0K] 2004 2005 2005 2{00]5)

North America 14.5 14.6 14.1 13.6 14.1 14.3
Europe 6.6 6.3 6.1 5.6 5.7 5.4
Pacific 0.8 0.7 0.6 0.5 0.6 0.6
Asia 59 6.0 6.2 6.4 6.3 6.4
Latin America 3.9 4.0 4.1 4.3 4.3 4.5
Middle East 2.1 2.0 1.9 1.9 1.9 1.8
Africa 3.0 3.0 3.4 3.9 3.7 4.3
Total 36.9 37.0 37.1 36.3 36.6 37.4
FSU 9.4 10.3 10.9 11.9 11.6 12.1

46.3 47.3 48.0 48.2 48.2 49.5

: IEAD
Source ata SIMMONS & COMPANY




Why Has Non-OPEC Supply Been Flat?

Giant old fields are scarce and old.

Most new fields are small.

— Peak fast
— Decline fast

50% of non-OPEC/non-FSU supply in decline.”

Another 22% are set to decline (Mexico, China and India).
Russia got a “second wind” but might start declining also.
There is no non-OPEC shut-in supply.

*USA; Argentina, Columbia, Peru, Norway, UK, Oman, Syria, Yemen, Cameroon,
Egypt, Gabon and Australia.

SIMMONS & COMPANY




Twilight Creates lllusions

The facts about Twilight:

m |t creates brilliant last light.

m You can see farther at twilight than mid-day.
m Darkness soon follows.

m Could this be Twilight of the fossil fuel era?

|s fossil fuel finite?

Do we have warning light when twilight is
pending?

How solid is the data on fossil fuel resource
base?

How solid is data on producible fossil fuel?

What do we know about energy cost to convert
fossil fuel into usable energy?

TWILIGHT

IN THE

DESERT

THE COMING
SAUDI OIL SHOCK
AND THE WORLD ECONOMY

SIMMONS & COMPANY




Our Energy “Road Map” |Is Broken

Current energy data (oil, natural gas and electricity) is
iInconsistent, misleading and often useless.

95% of world’s proven oil and gas reserves are “un-
audited.”

Demand estimates take years to verify.
Petroleum stocks are mostly computer guesses.

Field-by-field production reports (excluding North Sea)
virtually non-existent.

No data on “decline rates.”
Supply data not precise.

SIMMONS & COMPANY




Running Out Of Gas Is Easy With No Gauge

You run out of gas by ignoring fuel gauge.

USA has no city-by-city “energy gauge.”
m World has no concept whata B

=
T
o
a
& !I-

“gauge” even means. 5%

Cars run at 70 mph until they
run out of gas.

Energy shortages happen
instantly.

When shortages happen,
people hoard.

Hoarding intensifies the
shortage.

This is Energy 101 in 2006 SIMMONS & COMPANY




unning Out Of Gas Does Not Mean
“World Has No Gas”

m [Two “energy facts’:

— When a car is out of gas, the issue is how
far do | walk?

— Running out of usable inventory creates a
shortage

m Our Current Vulnerabillity:

We have demand growing at an unknown
pace

Supply is flat or declining in most regions.
Many supply areas are in “danger zones”
There are no easy supply additions left

Money is no object, scarcity in good
projects

SIMMONS & COMPANY




The World Is Entering A Peak For Oil And Gas

Optimists have no meaningful facts to bolster enthusiasm.

Peaking of usable oil and gas
IS either:

— Approaching front door
— Knocking at the world’s door

— Now inside the house

Denial has created an awful |
g | Obal CFISIS . Worldwide Qil Discoveries by Decade

Denying peaking of modern energy creates the ultimate
crisis.

SIMMONS & COMPANY




Once Middle East Oil Peaks
World Oil Has Peaked

Kuwait, Iraq, Iran, Oman, ‘The West is deluded
Yemen, Syria and Jordan have tO rely on Saud| oil’
already peaked. et e

UAE and Qatar are too small to [EE=s -_"f . A R

s g diets will nlmost llunhlr o
comntiens blite chip client i Iy 1m bpd tod n
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Saudi Arabia is all that matters. e el WA .

ade.
he world will rely on Saudifor mans” office to mect Sadad Al Al-Husseind refutes

ducer c . 19 por cent of oll oil produe-  Husscini, I expected him to  mons' ol

“They have e only ~ a dramalic increas e line, have partly squandered

. . | couniry able to X e o : . 3 arch, Al ily by pumping loo
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are the global w "

Grow to 15 — 25 million barrels per BTSRRI 3
day? SRR s

claims that Saud 2 bpd for o very sharl
| on “a very close study of hun-  22m bpd in 20 by some  lime — mayb
| dreds of mhmcai reports” miracle, t
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million barrels per day? S e S ‘jﬁ =t
Sustain 8 — 9 million barrels per day? e

S afe Iy p rOd uce 5 m i I I i on ba rre I S by Source: The Sunday Telegraph “The West Is Deluded To Rely On Saudi Oil", October 31, 200
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Some Saudi Arabian Energy Facts

m 5 old super giant oil fields have produced =90% of
its oil.

m 3ot

m All t
dep

ner giant fields make up most of the balance.
neir producing fields are mature, have

eted their highest quality oil and face serious

water maintenance and corrosion problems.

m All “new projects” are complex oil structures that
“never worked” in 1970s era.

m 35 years of intense exploration found little new oil.

SIMMONS & COMPANY



Saudi Arabia’s Oil Sweet Spot Was Deep
But Geographically Small

“North Ghawar” (25 x 12 miles)
produced =80% of Ghawar’s
peak oil.

North Ghawar, Abgaiq and Berri
were “best of the world’s best.”

— Collectively, they produced
geak oil of 7 million barrels per
ay

— The “ring road” fits into Utah'’s
Great Salt Lake

The rest of Saudi’s oil gets more
complex to produce or contains
less valuable oil.

Hundreds of small fields
undoubtedly exist but will never
replace the oil field King,
Queens and Lords.

GHAWAR

'HAFIMALWAH TAKH
JAFIN Qil|field

— — (Off th{
TINAT NIBAN
—= ',;

li Arabia’s
QOil Fields
SIMMONS & COMPANY




“‘Burgan Is Exhausted”:
Is The Canary Now Singing?

m November 2005: “Burgan, the world’'s second largest oll
field, having produced 2 million barrels per day for 6
decades, is exhausted...by reducing production to 1.7
million barrels per day we hope this sustains production for
decades to come.” (Media quote by Chairman of Kuwait Petroleum
Company)

m January 2006: PIW reports that Kuwalit’s real proven
reserves are =45 billion barrels.

Is this the coal mine canary’s first chirp?

SIMMONS & COMPANY




Peaking Of Natural Gas Is A More Critical Issue

Natural gas reserve data very sketchy (worse than oll).
Natural gas, a vapor, declines faster than oll.
Too many key gas producing regions/key fields in decline.

— USA — Western Siberia — Indonesia
— Canada — United Kingdom

Too many future sources are barely drilled:

— Saudi Arabia’s non-associated gas
— Qatar and Iran’s North Field/South Pars

m [00 many exploration basins are undrilled:
‘ —‘ Arctic gas ‘ —' Most deepwate‘ rebions ‘ ‘

SIMMONS & COMPANY




Unconventional Oil Resources Are Vast
(And Difficult)

m Current IEA estimates assume 6 trillion
barrels of heavy oil and bitumen.

m Two trillion “may ultimately be
recoverable.”

m Production and processing costs have
fallen significantly.

m In Canada it currently takes 30 cubic
meters to heat heavy oil and 15 cubic
meters to upgrade, using 4 — 7 barrels
energy for every usable barrel created.

Source: 2005 IEA Resources to Reserve, Chapter 3: Heavy Oill SIMMONS & COMPANY




Non-Conventional Gas Resources

Also Hard To Utilize

m Coal bed methane has low permeability.
m Fluids do not easily flow.

m “Tight gas” comes from rocks with extremely
low permeability.

m Methane Hydrates are “thought to be most
abundant source of hydrocarbon on earth.”
— Little is known about quantities
— Limited scientific knowledge on how to explore or

i . produce

Source: IEA’s Resources to Reserves 2000 SIMMONS & COMPANY




If Peaking Of Energy Is Real, “Be Prepared”

Mitigating peaking of modern energy will be an
unprecedented global challenge.

Fixing the problem takes “between 7 years” and up to
o0 years.

Starting ahead of the problem has no downside risk.

Ilgnoring the crisis until it is in full bloom will make USA’s
two worst mistakes seem modest:

— The Civil War
— World War |l

It is time to take the crisis seriously before it is too late.

SIMMONS & COMPANY




What Happens Once Fossil Fuel Supply Peaks?

m When oll or natural gas peaks, fossil fuel use will
soon decline.

m Current world “blue print” envisions a 2020 — 2030
world.

— Using 115 — 130 million barrels per day of oil
— 30 — 50% more natural gas and electricity

m By 2020, world might be lucky to supply 80% of
current oil and gas use.

m [he “gap” between demand and use is The Crisis.

SIMMONS & COMPANY




Options On Dealing With “The Gap”

m When demand far exceeds supply, options are:

1 Bullies get “first in line”
1 Governments allocate supply

 Stakeholders create solutions to crisis before crisis is
terminal

“We” have the choice on which box we vote.

~
.l- r"
=

I o : r '-.

- - - - )

15 L

a

o
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How We Solve “Peak Oil”

m We reduce transportation
intensity of oil:

— Shipments of goods by
truck becomes train to
boat

— Liberation of employees N
{o WOrk CIOSG {o hOme > NUMBER OF MILES ONE TON CAN BE

>End 9 — 5 check in ANSTORTED PERGRLLON OF FUEL
» Begin era of “pay by
productivity”

— Grow food locally: End
era of ornamental food

— Reverse globalization:
make things at home

SIMMONS & COMPANY




OIl Prices Need To Soar

$65 oil is $.10 a cup.
High prices do not kill economies. | BAD NEWS! CHEAP OIL!

What should we do with high oll
price era?

— Rebuild the energy infrastructure
— Create an OPEC middle class

— Unlock R & D era for new energy
source

High energy prices are salvation.

Low energy prices are a curse.

SIMMONS & COMPANY




Creating An OPEC Middle Class Is Vital

OPEC nations have vast population of poor people.
Using high energy prices to eradicate poverty creates OECD

prosperity.
It can be a “Marshal Plan2.”

The grim facts:
2005 Data

Million Fertility GDP
Country Population Per Head

Energy
Consumption
Per Head (TOEM)

Algeria 32 : $2,090
Indonesia 220 . $950
Iran 69 . $1,990
Nigeria 124 : $470
Saudi Arabia 24 : $8,870

985
737
2,044
718
5,775

Total 469 . $2,874 avg

Source: Economist Country Profile

2,052 avg
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Solving Peak Natural Gas Is Tough

wa’[ural gas is the only efficient source of instant
eat.

Premium natural gas also has low emissions.

Natural gas should not be used to create:
— Usable heavy oll

— Electricity

Until new heat source is invented, natural gas will be
scarce.

Natural gas is the world’s most precious energy
source.

SIMMONS & COMPANY

Source: Economist Country Profile




Let’'s “Win One For Rick Smalley”

Richard Smalley had an energy vision.
It was rooted in fear about peak oil and natural gas.
If we win an energy victory, we avoid an energy crisis.

If we ignore the issue, we will live in a far darker world.
HUMANITY’S TOP TEN PROBLEMS FOR THE NEXT 50 YEARS

—

Energy

Water

Food

Environment
Poverty

Terrorism and War
Disease

Education
Democracy
Population
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Twilight Can Turn Into A “New Dawn”

m Twilight creates illusiol
stronger.

m Twilight then fades Ini
m |t Is always darkest b

m |[f we solve our energ
century will be our g

m |[f we fail, we will hay




Harvard Has Important Role In
This Pending Crisis

m |ssues raised by peaking of fossil fuels
cuts across every school with the
University.

m Harvard’'s Academic and Moral Authority
can change attitudes, create better facts
and set agenda for a better world.

m Energy matters.
m Thus, Harvard's role is critically important.
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Harvard's Energy Challenge

m Pending energy crisis creates unforeseen challenges
Impacting each of Harvard'’s diverse schools.

= Economic impact could challenge viability of Harvard's
financial resources.

=X Faculty of Arts pe  Faculty of =3 Faculty of
@ and Sciences Medicine *ﬁr Business School
_ Graduate School E‘éﬂ Harvard . Graduate School
*¥ of Design ¥~ Divinity School g of Education
: ; [N
Radcliffe Institute = John F. Kennedy Harvard School
@ for Advanced Study School of Government “L” of Public Health
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For information and/or copies regarding this presentation, please contact Laura Russell at (713) 546-7351 or Irussell@simmonsco-intl.com This
presentation will also be available on our website www.simmonsco-intl.com within seven business days.




