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Oilin troubled waters

the industry faces wrenching change, says Vijay Vaitheeswaran

CETTHE time when we could count on

cheap oil and even cheaper natural
gas is dlearly ending.” That was the gloomy
forecast delivered in February by Dave
O'Reilly, the chairman of Chevron Texaco,
to hundreds of oilmen gathered for a con
ference in Houston. The following month,
Venezuela's President Hugo Chavez glee-
fully echoed the sentiment: “The world
should forget about cheap oil.”

The surge in oil prices, from $10 a barrel
in 1998 to above $50 in eary 2005, has
prompied talk of a new era of sustained
higher prices. But whenever a “new era™ in
oil is hailed, scepticism is in order. After all,
this is essentially a cyclical business in
which prices habitually yo-yo. Even so, an
unusually loud chorus is now joining
Messrs O'Reilly and Chavez, pointing to in-
triguing evidence of a new “price floor” of
$30 or perhaps even $40. Confusingly,
though, there are also signs that high oil
prices may be caused by a speculative bub-
ble that could burst quite suddenly. To see
which camp is right, two guestions need
answering: why did the oil price soar? And
what could keep it high?

To make matters more complicated,
there is in fact no such thing as a single “oil
price™: rather, there are dozens of varieties
of crude trading at different prices. When
newspapers write about oil prices, they

usually mean one of two reference crudes:
Brent from the North Sea, or West Texas In-
termediate (wTi). But when ministers
from the Organisation of the Petroleum Ex-
porting Countries (orec) discuss prices,
they usually refer to a basket of heavier
cartel crudes, which trade at a discount to
w1 and Brent. All oil prices mentioned in
this survey are per barrel of wri.

The recent volatility in prices is only
one of several challenges facing the oil in-
dustry. Although at first sight Big Oil seems
to be in rude health, posting record profits,
this survey will argue that the western oil
majors will have their work cut out to cope
with the rise of resource nationalism,
which threatens to choke off access to new
oil reserves. This is essential to replace
their existing reserves, which are rapidly
declining. They will also have to respond
to efforts by gpovernments to deal with oil's
serious environmental and geopolitical
side-effects. Together, these challenges
could yet wipe out the il majors.

The ghost of Jakarta

But back to the question of why prices shot
up in the first place. The short explanation
is that oil markets have seen an unprece-
dented combination of tight supply, surg-
ing demand and financial speculation.

One supply-side factor is OPEC's clever



* manipulation of output guotas. Back in
1597, at a ministerial meeting in Jakarta,
the cartel decided to raise outputjustas the
South-East Asian economies were hit by
crisis, sending prices plunging to $10. Des-
perate to engineer a price rebound, Saudi
Arabia targeted inventory levels: when-
ever oil stocks in the rich countries of the
oecD started rising, orec would reduce
oil quotas to stop prices softening. It
worked like a charm.

Another supply-related factor has been
the shortage of petrol in the American
market. Over the past year or two, prices
have spiked as refineries have been unable
to meet Jocal demand surges.

Supply concerns have also played a
part in the so-called fear premium. The
nerve-wracking uncertainty before the in-
vasion of Irag, and the terrible terrorist ai-
tacks in Iraq and Saudi Arabia afterwards,
have pushed up prices to a higher level
than the fundamentals would seem to jus-

Not so shocking

Does the oil price matter any more?

HﬁWiﬁﬁMuﬂ prices have been able
to shoot from $10a barrel to over $50
without triggering an economic shock?
The conventional reckoning is that every
$10 hike in the oil price will knock half a
point off global GDP growth-and yet the
e st iotogmnd e ot
enceto economy :

is priced in dollars, so the steep cﬁnﬁ-
preciation in recent months should have
helped the European Union. Yet despite
that boost, the euro-zone countries grew
by only 2% last year, whereas America,
which was fully exposed to the oil-price
hike, grew at 4.4%. China, with growth of
around 10%, was in a class of its own,

Ken Rogoff, a professor at Harvard and
former chief economist of the imF, argues
that the “world really did not have a clear
picture” of the re between oil
and cor. Henow agr
rise to an oil price of $80 uld not

' en:nm?‘r lﬂtTlmd hi'e: ten
. over ar
years, consumers would adjust by be-

coming more energy-efficient, using
Echmhﬂﬁmdpmmm&ﬂ:!:
ing their transport arrangements.

The recent price rise coincided with

tify. Other supply waorries arose from the
crackdown by the Russian president, Viad-
imir Putin, on the oil company Yukos, and
from civil strife in Veneruela and Nigeria.
Some pundits think the fear premium may
have added $7to $15 to the cost of oil on fu-
tures markets in New York and London,
Adding to the froth has been the sud-
den influx of new kinds of financial inves-
tors into the oil market. Some are merely
chasing the huge returns recently offered
by oil. Big equity funds, fearful of what
$100 oil could do to their holdings, might
invest in oil furures at $40 or $50 as a cheap
insurance policy. oPEC ministers love 1o
blame hedge funds for high oil prices, but
they are only partly correct. The “net long”
positions {that is, their speculative bets on
higher prices) held by such funds peaked
in March last year and dropped through
2004, but oil prices kept rising regardless.
Phil Verleger, an enengy economist as-
sociated with the Institute for Interna-

manufacturing to services. America, for
examiple, uses only half as much oil per
unitof Gop asit did 30 years ago. In value
terms, oil's share of oecD

impaorts plunged from 13% in the late
19705 10 4% in the late 1990s.

When the pips start to
So does that mean the oil price does not
matter any more? Not quite. Some econo-
mists now argue that this relationship is
asymmetrical. A rise from $10 10 $20, 0r
$40 10 $50, may not cause much harm,
but further rises, even if they are quite

t terms, may become

damaging, if they

tional Economics in Washington, b, reck-
ons that the cartel ftself may be to hlame
for the speculation: by declaring its inten-
tion to prop up prices, first at $30 and now
at $40, "OPEC has given Wall Street a free
put option” (because investors believe the
cartel will cut output to stop prices falling).

Supply constraints coincided with a
huge boom in oil demand. Global oil con-
sumption last year increased by 1.4% in-
stead of the usual 1-2%. Nearly a third of
that growth came from China, where oil
consumption rocketed by perhaps 16%.
One senior European oil executive claims
that, in contrast with the embargoes and
supply-driven price rises of the past, “This
is the first demand-led oil shock.”

And it was notjust China that used a lot
more oil. India’s oil consumption too leapt
last year, and America's was quite robust.
In fact, despite $50 oil, global oil demand
in 2004 grew at the fastest rate in over 25
years. The global economy also grew at a

dependen

ported oil and use energy far less effi-
ciently than do rich countries as they
mike a dash for

growth. Economists are still o
make sense of the “non-shock” of 2004,
butsome lessons are already clear. First,
the world's utter reliance on

actually 1o $8oa

lier oil ﬂinchs.mdhinihe end the oil
still important: it's just that $50 ain't
itused o be.




* scorching pace. That appeared to defy the
conventional wisdom that high oil prices
drag down demand. and prompted the
question whether oil prices even matter
any more (see box, previous pagel.

No safety net

50 was it supply or demand that pushed
prices above $507 Both manter, of course,
but neither provides a complete explana-
tion. What is new, and what has set the
market alight, is the lack of spare produc-
tion capacity.

Inanormal commodity market, no pro-
ducer in his right mind would keep lots of
idle capacity. But that is precisely what
several orec countries have been doing
with their oil wells for years. Saudi Arabia,
in particular, has maintained a generous
buffer that it has used to prevent the mar-
ket from overheating during unexpected
supply interruptions. For example, during
the Iran-Iraq war, the first and second Gulf
wars and Venezuela's political crisis of
2003, oil exports from the countries con-
cemed were disrupted, but the Saudis im-
mediately started pumping more oil from
their idle fields and single-handedly pre-
vented a price surge and possibly an oil
shock. This vital buffer, argues Robin West
of prc Energy, a consultancy, helps Saudi
Arabia to act as the “central bank of oil".

Alas, the buffer has been in decline for
some years, because orgc has not been
investing sufficiently to keep pace with
growing demand. As a result, global spare
capacity last year dropped to around 1m
barrels per day (bpd), close 1o a 20-year
low. Almost all of this was in Saudi Arabia.
In short, the market for the world's most
essential commodity now has no safety
net to speak of.
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In such a tight market, argues Edward
Morse of HETCO, an energy-trading com-
pany, even relatively minor changes in
supply and demand can getmagnified into
unnerving price spikes. In the past, there
has often been an inverse relationship be-
rween spare capacity and oil prices (see
chart 1. The 1mF has recently told orec
that it must increase global spare capacity
to 3m-sm bpd in order to ensure “the stabil-
ity of the world economy.”

More worryingly, Mr Morse believes
the problem extends well beyond just
spare production capacity. He points to the
tightness in markets for oil rigs, tankers, pe-
troleum engineers, refinery capacity and
various other bits of the oil value chain,
and concludes that the problem s sys-
temic: “The illusion that oil is in perennial
oversupply has led 1o rwo decades of
underinvestment in the ofl industry. The
world has been living off the legacy spare
capacity built up many years ago.”

Given today's high prices, surely the
market will soon enough provide the nec-
essary new infrastructure? Probably not,
for two reasons. The first is that the world
seems to be coping rather well with 1o
day’s shockingly high prices, so perhaps
they have to persist for longer or rise
higher still before investors are stirred into
action. The second reason is the bitter
memaory of oil at $10a barrel.

OFPEC countries are unlikely to rush wo
build lots of spare capacity because they
are worried that another price collapse
may follow. prc Energy observes that
when the oil price hit $55 late last year,
spare capacity was less than 15% of the
8.7m bpd peak reached in 1985, and notes:
“orec national interests do not lie in creat-
ing large capacity surpluses that have ex-
isted for most of the history of ofl.”

The western oil majors are even more
terrified of another price collapse, and are
keeping a tight rein on their capital expen-
diture. Projects are typically “stress-tested”™
for profitability at $20 a barrel or below.
Some argue that Big Oil is being too cau-
tious. But nobody thinks that spare capac
ity will ever return to the gold-plated levels
of the mid-1980s.

Still, the crunch may ease if the Saudis
rebuild their buffer. t may be in their inter-
est to do so. For most of the oPEC coun-
tries, it makes sense 1o ry to maximise
prices in the short term because their re-
serves of oil are relatively small. The Sau-
dis, by contrast, are sitting atop at least 260
billion barrels of proven oil reserves, far
more than Libya, Venezuela, Indonesia
and Nigeria combined. Even at current

el . By I...'. s '. - |-.'

1906 20 30 40 50 60 70 80 90 2004
et i 198200 B et

_m_'uu

production levels of around 10m bpd,
which make them the world's top export-
ers, they have enough oil to pump for most
of this century. They will not want prices
to stay too high for too long, or else inves-
tors will put money into non-OFEC oil or
alternative fuels.

The desert kingdom's rulers also re-
member the lessons of the 1970s oil
shocks, when the biggest losers were not
consuming economies {which eventually !
adapted 1o higher prices) but the petro-
economies of OPEC. Ali Naimi, the Saudi
oil minister, rejects the idea that his coun-
try wants prices to rise ever higher: “We are
misunderstood: we thrive on the econ

tant with energy demand. " That is why the
Saudis have long acted as the voice of
moderation within oPEC, resisting call
from price hawks such as Libya. Iran and
since the rise of Mr Chavez, Venezuela 1o
SQUEETE CONSUMENS.
Indeed, at the most recent formal oreg
meeting, held in Iran on March 16th, the
Saudis in effect bullied reluctant ca
members into trying 1o calm prices down
They won agreement for a rise in oil pro
duction quotas to boost global oil inven
tories that looked like a reversal of the cal
tel's established policy of ing OEC
inventories tight and prices hi
Developments within Saudi Am
seem to confirm that the buffer is being
built. Saudi Aramco, the state-run oil giaf
(and the world's largest oil company), b
recently launched its biggest expansio
programme in many years. Outside co
tractors report a surge in rig counts af
drilling activity as the country increas
spare capacity to its stated goal of 1.5m-2
bpd. But even if Saudi Arabia is il
re-establish an adequate buffer, this cot
take years. Will prices stay high until the
For much of the late 1980s and 199




¢ the world enjoyed low and stable oil prices
between $20 and $30. Now oil prices have
shifted to double that level, apparently
without causing much pain. OPEC minis-
ters and Wall Street analysts talk of a new
“price paradigm®. A1 first sight, there seems
to be something in that. In the past, con-
tracts for delivery of crude months or
years ahead (what Alan Greenspan, the
chairman of the Federal Reserve, has po-
etically called “distant futures™ usually
stayed low and stable even if the spot price
shot up because of some short-term dis-
ruption. But for the past couple of years the
distant futures have tended to shoot up
too. The markets clearly expect that higher
prices are here to stay.

Political scientists point to the bloated
welfare states in most OFEC countries
which will require higher oil prices to bal-
ance budgets and avoid social unrest.
Some industry analysts see a new “floor”
price of $30-40, if only to persuade oil
firms to splash out on necessary invest-
ments upstream. Maftt Simmaons, a promi-
nent energy investment banker, thinks
that in view of rising input costs {(for such
things as oil rigs, steel pipes, tankers and so
on) the oil price “needs 1o go way, way up”.

But some of this may be wishful think-
ing. In reality, oil companies have little
control over prices. OPEC ministers are
better placed, but even they cannot reli-
ably control the oil market, as the indus-
try's history of booms and busts clearly
shows. Saudi Arabia's Mr Naimi seems to
be arguing for moderation when he says
that working out a fair price for oil is “a

Follow that oil price

moving tamget: it needs to be comfortable
for both consumers and producers, and at
a level where investors will put money in
to grow this industry.” But it is quite possi-
ble that prices could drop lower even than
Mr Naimi would wish.

Omne factor is potential weakness in de-
mand. There is much talk about Chinese
demand changing all the rules, but that is
just plain wrong. China's share of world
oil consumption is stull under B%, far
smaller than America's at 25%. Goldman
Sachs, an investment bank, estimates that
even assuming robust growth, China will
remain a smaller oil consumer than Amer-
ica for decades to come.

And the growth in China's oil demand
of nearly 16% last year is unsustainable.
For one thing, there are simply not enough
cars in all of China 1o guzzle that much oil.
Much of the 2004 rise was related to the
couniry's overheating economy and is un-
likely to be repeated. For example. short-
ages of cheap coal led to the use of pricey
fuel oil or dirty diesel for electricity genera-
tion: as bottlenecks in the coal system ease,
that oil use will disappear. Over the past
two years, as the country has developed its
oil infrastructure, it has needed 1o fill pipe-
lines, storage tanks and the like, but these
were one-off purchases. The International
Energy Agency (1EA) says that in January
and February 2005, Chinese oil demand
rose by only 5.4% on the same period in
2004, less than a quarter of the rate a year
earlier. And if China's banking sector or its
overall economy takes a knock, oil con-
sumption is bound to be hit too.

On the supply side, too, things may
ease up. Julian West of cERA, an energy
consultancy, has compiled a list of all of
the oil projects, led by both government
companies and by private firms, that are
due to come on stream over the next few
years, “all found, all commercial, and all
economic at half today's price.” He calcu-
lates that this “river of supply” could lead
toa dramatic net increase in global oil pro-
duction, with 2007 perhaps seeing the
largest rise in production capacity in his-
tory. By 2010, this might add 13m bpd 1o
the 2004 total of 83m bpd. Not everyone
agrees with his assessment, and Mr West
himself cautions that geopolitics could
choke off this pending supply, but other-
wise “the supply problem in two to four
years will be too much oil."

The fnancial markets offer another
possible route to & sharp fall in oil prices.
Pension funds have usually shunned com-
modities in the past, but in the past year or
two they have poured tens of billions of
dollars into securitised investments in oil,
hoping for returns above those they can
get on the anaemic stockmarkets. Mr Ver-
leger worries that they have now de-
veloped a herd mentality reminiscent of
the internet boom. As returns inevitably
decline over time, the herd may turn tail
and prompt a price collapse. In short, de-
spite China's undeniable thirst and the
shortage of global spare capacity, the oil-
price boom may yet prove a bubble.

Volatile substance
Aramco's boss, Abdallah Jumah, sums it
up: “Where the oil price goes, nobody
knows." He wishes it were otherwise
*The key is stability so we can plan. Oil
vestments take a long time to come to
ition.” His boss, Mr Naimi, argues that “oil
is simply too vital a commodity to be left td
the vagaries of the marketplace.” But eve
Saudi Arabia cannot guarantee oil-markel
stability, especially with its buffer so de
pleted. Indeed, the only sensible thing any!
one can say about oil prices today is thal
they are unlikely to remain stable. A terr
rist attack on Saudi ofl infrastructure coull
send them past $100; a financial-marke
crash could push them below $10.

That uncertainty creates enormod
problems for the western oil majors. Bi
Oil has never been much loved, but sin{
OPEC'S rise in the 19705 the majors haw
actually been the consumer’s best frien
because their success at developing
orec oil has restrained the cartel's ma
power. So it is worrying that their e
omic health is not as robust as itappears.




Global or national?

The perils facing Big Oil

ME day in February this year, some-
thing extraordinary happened in the
ofl patch. Buoyed by news that Exxon Mo-
bil had esrmned a whopping $25 billion in
profits last year, punters sent the com-
pany's market capitalisation shooting past
$400 billion. The stodgy “old economy”
company created by the merger of two de-
scendants of Rockefeller's original Stan-
dard Oil empire became the most valuable
company in the world, topping such icons
of the post-modern age as Wal-Mart, Mi-
crosoft and GE
This was but the latest sign that the
private oil majors are enjoying a golden
age. A little earlier, Royal Dutch/Shell,
shrugging off an accounting scandal about
the misreporting of oil reserves (see box,
next page), had posted the highest annual
profits in British corporate history. On
both sides of the Atlantic, the majors have
so much cash in hand that they are busy
shovelling it back to shareholders. Dou-
glas Terreson of Morgan Stanley, an invest-
ment bank, who correctly predicted the
wave of mergers in the late 19905 that
created such “super-majors” as Exxon Mo-
bil and Chevron Texaco, declares that “the
industry is the healthiest it has ever been.”
Really? The profits are certainly breath-
taking; and industry boosters argue that
handing back cash to shareholders shows
extraordinary capital discipline. Exxon
Maobil is running its post-merger empire
with about the same number of employ-
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ees as were needed for Exxon alone a few
years ago. The majors now deliver excel-
lent shareholder value, which during most
of the 1990s they did not.

But the chief factor behind today’s pro-
fits is the surge in the ofl price. And beyond
thatmountain of profits, the industry faces
challenges that could ultimately wipe out
some or most of these firms, once vener-
ated as the Seven Sisters.

The biggest firms may be running out
of good ways to invest their money. Ol
bosses such as s¢'s Lord Browne and Ex-
xon’s Lee Raymond vigorously deny it, but
it seems that the majors, though cash-rich,
are opportunity-poor, just when their
dwindling reserve base badly needs top-

ping up.

Running to stand still

“0il is a depleting asset. Every day, if we
don't spend money and find more oil, we
lose assets. Most oil companies, by doing
nothing, will shrink to one-fifth today's
size.” 50 says Steven Farris, president of
Apache, an independent American oil-ex:
ploration firm.

That points 1o the biggest threat con-
fronting the majors: the rundown of re-
serves. On 1EA estimates, the world will
need to spend $3 trillion over the next 25
years in order to meet expected global oil
demand. Most of that money will go not to
increase global supply, but merely to re-
place output from today'’s ageing fields
(see chart 1)

Much of the majors' production today
comes from large fields in places such as
Alaska, the Gulf of Mexico and the North
Sea, representing the first great wave of
non-OPEC explomation. These fields saved
the western oil companies after the nation-
alisations of the 1970s and helped to check
oreC's market power. But now they are
entering a phase of rapid decline. Compa-
nies are spending ever greater amounits on
fancy technologies and enhanced ail-re
covery techniques. Field-maintenance
COSts are soaring.

The troubles in North America and the
north Atlantic have sent the majors scram-
bling to explore far riskier oil prospects in
non-OECD countries. Western firms are
now looking for growth in such places as

Lord Browne: one of the opportunity-poor

West Africa. the Caspian and the ultra-
deep waters off Brazil. Their biggest hopes,
however, are pinned on Russia, which
opened up to private investment in oil un-
der Boris Yeltsin and saw a surge in invest-
ment and production.

Unfortunately, this new wave of oil
ploration is likely to prove trickier than th
first. For a start, it usually invalves tech
cally complex oil formations that requi
lots of high technology and up-front ca
tal expenditure. Moreover, the legal fram
work in some of the countries concern
can be unreliable. For example, Venezu
is now trying to change existing contra

Bussia seems to have removed the
come mat to outsiders of late. Invest
liked to think that Viadimir Putin's
struction of Yukos, the country's bigg
private oil company, supposedly for
fraud, was a special case. Lord Brow
whaose firm owns half of Tvk-8P, the |
est foreign ol presence in Russia, insi
last autumn that the political risk he fa
in Russia was no greater than anywl
else. But in February this vear the Ru
government announced & ban on majo
foreign participation in many néw nat
resource concessions, and in April it
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¢ sented TME-BP with an arbitrary $1 billion
tax baill.

Still, Russia sits atop only about 5% of
the world's oil reserves. And even though
at the moment it is cranking out nearly
1om bpd, roughly the same as Saudi Ara-
bia, it will not be able to keep itup.

Hands off our oil

The biggest obstacle the majors face in re-
placing their reserves is the fundamental
perversity of the oil business. Oil is the
only indusiry in which the best and largest
assets {in this case, oil and gas reserves) are

not in the hands of the most efficient and
best-capitalised firms (the western ma-
jors), but of national oll companies (see ta-
ble 4, next page). Two-thirds of the world's
oil reserves are found in the Persian Gulf,
where foreign firms are mostly unwel-
come. Exxon may hold the highest stock
valuation among listed firms, but it is
dwarfed by Saudi Armbia's unlisted
Aramco, whose oil reserves are 20 times
larger—and off-limits to foreigners.

A chief rationale for the recent mergers
was that only super-majors can afford to
spend the sort of money that might help

them bag various giant oil prospects. Mor-
gan Stanley's Mr Terreson, an early cham
pion of the super-major thesis, now con-
cedes: I guess that part of the thesis didn"
work out as we planned. Bigger siz¢ has
not produced bigger projects yet.” Still, he
insists the mergers were not a mistake.
They may. however, have setup Big Oil
for an even bigger fall in vears to come.
Many countries that were once the stomp-
ing grounds of the Seven Sisters have de-
veloped home-grown oil companies that,
with help from western oil-service compa-

nies such as Halliburton and Schlum- »

The incredible shrinking companies

The way oil reserves are booked needs reforming

ESERVES proved fatal for the career of
Sir Philip Warts, Shell's former chair-
man, who lost his job amid accusations
i S iesiodenimep: I 4
's fESErVE But
latest financial disclosures from the ma-

failed to replace all its reserves last year,
and Chevron's reserves shrivelled to less
than a fifth of their size a year earlier.

In reality, things

governing oll-company reserves

with a lack of oil. In particular, the Securi-
ﬁmmﬂl&n:h:np?muﬂsdm:mlum
what proportion of a company's hydro-
mbmhﬂdmﬁﬂ;?hmdu'pu-
wven"” are arbitrary and overly restrictive, A
thoughtful report from ceR A, an oil con-
sultancy. that these rules were
formulated at a time when American offi-
cials worried about the country running
outof oil and gas, and asked firms to book
only those reserves that could get to mar-
Hﬂﬂh“mﬂnmﬁhnr'

The principle sounds sensible, but the
specifics are not. Forexample, oil
ﬂumnqmdumlb:m
ity of theirreserves each year, using the
oil price atyear-end. Never mind thatno
ollman plans his investments that
arbitrary price. In 2004, the price
heavier grades of crude oil collapsed at
the end of the year. Even though that
proved a brief and unrepresentative blip,

firms listed on American stockmarkets
had to write off vast quantities of re-
SETVES 0N paper.

Mor have American regulations kept
pace with innovation. For

ﬁmumuublunﬂumul nf
oil by drilling lots of
mbaw.wﬂkmmuhnmn
$40m apiece. Experts say 3D seismic data
and well logs are sufficient to establish
the presence of oil, without the need for
elaborate test wells. The sEcC recently
agreed to allow this modem

but, absurdly, only in the Gulf of Mexico.

Let the sunshine in S
Clearly, American regulators {11
modernise their rules, but so far they
have been their feet. Petroleum
Intelligence \ aleading industry
put 3 put forward a controver-

that the majors voluntarily
onall their reserves, broken
down field by field across the world. The
;bbﬂlﬁnhghdmahudymuﬂ-

mit, demands that oPEC countries also
disclose field-by-field data. Many oil com-
panies do not even break down their re

sults by country. claim that such
ﬁﬂ?ﬁrﬁwdm sensitive

commercial information or con-
wmﬁm’"
thattheir na-
would be put atrisk.
mulmguﬂurﬂu toall
companies, it is hard to see
they would do. Individual firms already
have these data available, and readily dis-
close them to banks or to potential merger
pam-m.ﬁnd given some of the national
shameful record of corrup-
ummdlhmufnﬂm sover-
eignty as a reason for non-disclosure does
not wash either.

its costof Boston
ot
hmwtnmum :dl mpmh. -
time, it would expose the long tail of non-
performing assets in their portfolios.™
bertt g ering s ARy
are
running out of oil. Saudi Arabia insists its

of oil left or if we've already peaked. We

-are now flying totally blind.”




¥ berger, have access to modemn technol-
ogies. Some of these national oil
companies (8o cs) are now bidding for oil
and gas concessions overseas. They do not
play by the same rules as publicly
companies, and sometimes they

beat the majors at their own game.

Fu Chengyu seems the very model of a
modern major’s general. The chairman of
the China National Offshore Oil Corpora-
tion (cNooc), a partially privatised en-

Beijing. He peppers discussions of cor-
porate strategy with vows of “shareholder
value” and “healthy returns on capital”.

But do not be misled by Mr Fu's west-
en ways. He is a proud Chinese
nationalist who believes that his country’s
resources are best cultivated by local com-
plﬁﬂﬂhhi:.ﬁ%dhrujmthumf
jors' argument loping countries
need them for access to technology and
capital: “Technology 1 can get. Money 1
have. But if you don't have reserves and
production, nobody can help you.”

Such swagger used o be limited to a
small handful of nocs in the Middle East,
especially Saudi Arameo, butno longer. In-
dian and Chinese government oil execu-
tives are now spending billions of dollars
on a global scramble for ol and gas to feed
their booming economies. Behind Russia'’s
clumsy crackdown on Yukos lies an auda-
clous plan to turn the state-run Gazprom
into a national oil and gas champion. In
Etll allies in key mmagunh“. uhsw

in ent at
FDVSA, ﬂ:nm:ﬂunmupnly.lidmw
tﬂlhuf a pan-Latin American “Bo-

“m security”, a woolly and much-
ahmadnnﬁmﬂlnusmbumhm

goes the argument, the energy world has
bmmu:hmhulhln it was during the

could be more i motivated.

There is just a chance that today’s high-
minded nationalists are merely opporiun-
ists taking advantage of high oil prices.
One Chinese expert insists that companies
heading overseas are just empire-building.
Similarly, one Russian oil oligarch says
that “perhaps some officials really want a
national oil company, but this is mostly
guys enriching themselves, wrapped in
the national flag.”

Oddly enough, the biggest losers from
the rise in oil nationalism may be the citi-
zens of countries blessed with hydrocar-
bons. Historically, where governments
have played a prominent part in develop-
ing oil resources, energy firms have often
tumed out corrupt and inefficient. There
are exceptions, of course: Malaysia’s Petro-
nas and Norway's Statoil, for example, are
pretty well run. On the whole, though, the
oil bounty tends to get misspent, and the
poorest citizens of the countries con-
cerned rarely see the benefits, a phenome-
non known as the oil curse. Ordinary Ven-
ezuelans, for example, are poorer than
they were 30 years ago, despite the hun-

dreds of billions of dollars their country
has earmed from oil; and Nigeria is famous
forits oil-fired corruption.

A more obvious loser is the global en-
ergy consumer, who may have to endure

higher prices over the long term if nocsin
orec—or those from countries such as
Mexico and Norway that shadow the car
tel—increase their market share at the ex-
pense of the majors. Official American es-
timates suggest that over the past 30 years
OPEC's machinations transferred over $7
trillion in excess profit from consumers to
producers. And the cartel's coffers are still
overflowing: orec's oil-export revenues
have shot up from about $100 billion in
1998 to perhaps $340 billion last year.

The anti-OPEC

A private oll industry is essential if future
OPEC abuses are to be checked. especially
as the world's TESETVES are
highly concentrated in the Middle East. So
itis a pity that the biggest loser of all from
the rise of resource nationalism looks to be
Big Oil. Nocs are increasingly doing battle
with the majors outside their home turf,
enjoying unfair advantages arising from
their quasi-government status. One oil-
man calls ﬂ-'tl! r.hr.' coming age of “asym-

have to meet the same standards of tran-
sparency as publicly listed ones, nobody
knows their true financial status. Most op-
erate with “sofi” budgets, in the knowl-
edge that their state parents will supply
capital when needed. Anecdotal evidence

out majors.
wocs also need to Wﬂﬂylﬂ&!ﬁ about’

Even in countries that do not have a lol
of reserves, the playing field is increasingh
ﬂhbdhﬂﬂﬂdﬂlthﬂhfﬂrm“ =“_
majors are desperate o se i
China’s billion-plus consumers as cal
ownership becomes more widespre
but they may not get the chance. One on
nous sign was a fiasco over a gas pipeling
Ewmﬂ:hn‘sﬁtwmmshmghal,
Exxon and Shell were
in return for access to the
terms that they out; state-run P

mm:kmnﬁ:me;nbbymdf.
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“China has 1.3 billion consumers, just
like Russia has vast quantities of oil and
gas, but neither is going to give them up to
foreigners. China wants technology, but
then will spit them out,” says David Hurd
of Deutsche Bank. The Russian oiligarch
concurs, pointing out that ap would now
be unable to conclude the deal in which it
bought half of Russia’s Tve.

So will the rise of nocs prove the final
nail in the coffin for the once-proud Seven
Sisters? The head of exploration for a su-
per-major thinks that within five years the
industry will see another big wave of
consolidation.

Given the rising cost of finding and de-
veloping oil, analysts reckon that it might
be cheaper for the majors to add reserves
by “drilling on Wall Street” (that is, buying
one of the mid-sized companies) than
looking for oil in the ground. In early 200s,
Chevron took over Unocal. a mid-sized
Ametican oil company, beating China's
cNooc and ltaly’s exit to the draw.

However, some pundits think that
even consolidation will not save the ma-
jors, and that the once-proud giants may
have to reconcile themselves to shrivelling
up over time as they fail o replenish re-
serves. They would be “hollowed out”
into technology companies not unlike to-
day's Halliburton or Schlumberger, and
become mere handmaidens tothe Nocs.

How to survive

But do not write the majors off just yet.
They are remarkably resilient, as their re-
bound from the nationalisations of the
19705 proved; they are stll capital-rich;
they command the top talent in the busi-
ness; and they can still claim to have the
edge intechnology.

Any survival strategy for the majors
must centre on technology, for two rea-
sons. First, this is an area where they al-
ready have an advantage over the NOCs.
Second, the majors are likely to be banned
from developing the cheapest and easiest
reserves, which leaves them with trying to
squeeze extra oil from difficult reservoirs.

With much of the conventional re-
source base closed to them, the majors are
increasingly looking to “unconventional™
hydrocarbons—at which they used 1o turn
up their noses. The best example is Can-
ada’s tar sands, mucky hydrocarbons that
are much more difficult, expensive and
environmenially damaging to convert into
petrol than ordinary oil deposits. In the-
ory, there is more en in Alberta's tar
sands than in all the oil in Saudi Arabia,
but getting it out has proved so proble-

The charms of Sakhalin

matic that production remains a trickle.

All the same, maost of the majors are
now ploughing big money into tar sands,
shale, coal-bed methane and similar pro-
jects. Indeed, Exxon's Mr Raymond re-
cently vowed to invest sufficient resources
to “mum unconventional oil into conven-
tional oil" over time. Simon Henry, a direc-
tor at Shell's exploration and production
arm, says that within a decade, unconven-
tional hydrocarbons could make up overa
fifth of his company's total resource base.

Another big growth area for the majors
is natural gas. That is ironic, for gas was
once seen as so worthless that wags
quipped: “Find gas once and you're for-
given: find it twice and you're fired.” Using
natural gas to make eleciricity produces
less local pollution and contributes less 1o
global warming than bumning ofl or coal,
which greatly adds toits attractions.

The majors have the edge over Nocsin
developing gas because it is capital- and
technology-intensive; getting it to market
from remote places requires compressing
and cooling it, and shipping it as liquefied
natural gas (L~G). Unlike ail, which can be
sold easily in the world market, gas needs
to be marketed to end-use customers io be
worth anything.

The most spectacular gas project now
under way is in the Russian island of Sa-
khalin, just 25 miles north of the Japanese
island of Hokkaido. In the rest of Russia,
Gazprom, the inept and corrupt state gas
monopaly, controls gas resources through
its domination of the country’s gas pipe-
line network. But Sakhalin 15 s0 remote
that gas has to be shipped as 1nvG, not by
pipeline, so the Russians have asked sev-
eral international firms to help them de-
velop the deposits.

Sakhalin Energy, a project led by Shell,
plans to ship Russian gas as LNG to both Ja-

pan and China. offering a market-based,
technology-led solution to the geopolitical
squabbles over which of those two Asian
glants will get access to Siberian energy. In
fact, Sakhalin Energy has signed contracts
to ship Russian gas to America's west coast
via a new LNG regasification terminal in
Baja California, Mexico, so Russian gas
will be able to reach the whole world.

The future of the majors liesin big. tech-
nically complex integrated projects of this
sort, argues Mr Ellis of the Boston Consult-
ing Group. In the pasi, the majors have
scoffed at big integrated gas. petrochemical
and power projects because they tend to
produce lower rates of return than do up-
stream oil investments. But the majors
may no longer have a choice. If they wamt
access to other countries’ hydrocarbon re-
serves, they will have to offer skills that the
wocs tend 1o lack, such as project integra-
tion and downstream marketing.

If oil prices drop, the majors and the
wocs might even get together. David Vic-
tor of Stanford University says the NocCs
“are usually so grossly inefficient” that
their grand ambitions and hostility to for-
eign investment might crumbile in the face
of lower revenues. The majors, for their
part, could hasten that day by changing
their artitude. In the past, they have in-
sisted on majority ownership of assets
and high returns on capital—"skimming
the cream”, in industry jargon. In future,
they may need 1o woo their targets more.
As Christophe de Margerie, head of ex-
plomation and production for Total, puts it,
“You can no longer justsay, 1am the king’,
and expect countries to give up their re-
sources. You have to bring a win-win pack-
age, offering things like eleciricity genera-
tion, refining systems, training. You need
to be sexy.”

Conversely, a sharp rise in oil prices
could also help to expose the folly of re-
source nationalism. The biggest lesson
from the failed Arab embargo of the 1970s
is that oil is a fungible, global commodity:
& shock in one place sends prices soaring
for everyone, everywhere.

Even cnooc's Mr Fu, who wants to
see Chinese firms flourish at home, be-
lieves that their current infatuation with
going overseas for “equity oil” is mis-
guided. He thinks the government backing
that is so welcome to NOCS today may
eventually backfire. The best prospects, he
notes, may come not from China’s friends
but from countries that are not friends.

The biggest fear of every oil company,
whether private and public, is that sooner
or later the oil may run out. Willit? m
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The bottomless beer mug

Why the world is not running out of oil

44 IL is found in the minds of men.”

So says a popular bumper sticker
in America's oil patch. There is something
in that Daniel Yergin, author of “The
Prize”, a Pulitzer prize-winning history of
oil, argues that the history of oil is one of
astonishing innovations. In 1859, Colonel
Edwin Drake struck oil in Pennsylvania by
drilling rather than digging, adapting the
old Chinese trick of drilling for salt. That
prompied the world's first oil boom,
which inevitably led 1o bust as oil flooded
the market and prices collapsed

In 1901, another set of unlikely innova
tors struck odl in UNPromising terramm at
Spindletop, Texas. They used novel drill
bits that rotated through the earth rather
than merely pounding it, enabling them to
reach far greater depths. This started up a
ferocious gusher that spewed out nearly
1m barrels of oil in ten days. It marked the
birth of the modern oil industry. Inev
itably, this boom once again led to bust as
oil grew ever more plentiful.

And vet, despite this history of innova-
tion and abundance, concerns about de
pletion are once again clouding the indus
try's future. This time round, argue the
dl:1l‘.l]T]'1'rd‘_,.'i'T'l., depletion really is looming,
and technology will not come to the res
cue, as it has done in the past. If they are
right, today's oil prices are but a harbinger
of much, much worse to come.

Clearly, oil is 2 non-renewable resource
that has to run out some day. Those who
expect that day to come sooner rather than
later usually point to Hubbert's peak. M.
King Hubbert was a geologist at Shell who
predicted in 1956 that America's oil pro-
duction would peak and begin to decline
in the early 1970s. In fact, oil production
from the 48 contiguous states did peak
around 1970. The current debate on deple
ticn is about when the global “Hubbert's
peak” will be reached.

The United States Geological Survey
did a comprehensive study in 2000 and
concluded that such a peak was at least
two decades off. The 1£a broadly concurs,
arguing that oil supplies will not become
constrained until after 2030, provided the
necessary investments are made. How
ever, some analysts disagree sharply.

The leading lights among the petro-pes

simists are Colin Campbell and Jean La-
herrére. In a much-quoted article in Scien
tific American in 1998, they predicted that
the global Hubbert's peak would be
reached around now. There has been a
flood of gt:mrhj.' books with such titles as
“Out of Gas™ and *The End of Oil". And Mz
Simmons, the petro-pessimist investment
banker, is bringing out a book in May that
questions the sustainability of production
in Saudi Arabia

All found?
In essence, the pessimists say thatthereisa
hxed amount of oil in the ground to be
found, and that mankind has found it al
ready. According to Jim Meyer of the Oil
Depletion Analysis Centre, a British think
tank, “Discovery clearly peaked in the
19605, We are out of North Seas.” He ar
gues that annual oil consumption has ex
ceeded new discoveries since the 1980s, in
-.'!]E.‘:[mg!huﬂhr world is running down its
stock of “found” oil, and reckons that 18
major oil-producing countries, currently
making up about 30% of world cutput, an
now past their peak.

Given that oil companies have poked
and prodded the entire Earth (save Ani

Drowning in it?

arctica) for over a century, _E_I_'-k“.- rht' dargu
ment, there cannot be any more “super-
giant™ fields such as Saudi Arabia’s Gha-
war, which alone produces sm bpd. Mr
Campbell has neatly summarised this
view of the problem: “Understanding de-
pletion is simple. Think of an Irish pub.
The glass starts full and ends empty. There
are only so many more drinks to closing
time. It’s the same with oil. We have to find
the bar before we can drink what's in it

But this argument is wrong both on a
philosophical and a practical level. The
philosophical problem, says Michael
Lynch of EnergysEER, a consultancy. is
that the pessimists treat the level of re-
coverahle oil resources as fixed—like the
amount of beer in that mug. In fact, expert
estimates on the ultimate recoverable re-
source base have consistently grown over
the past few decades, even though the
world has been guzzling oil as if there was
no tomorrow (see chart 5, next page).

Peter Odell of Ronerdam's Erasmus
I.:!1|1-'l'!'1-|'.}' rJHITH‘-i'I'IH thél". sInce 1971, over
1,500 billion barrels have been added to re-
serves. Over the same 35-year period, un-
der 8oo billion barrels were consumed.
Omne can argue for a world which has been 8




¥ ‘running into oil' rather than ‘out of it".”

What makes the estimates go up con-
tinuously is a combination of economics
and innovation. The 1£A explains the pro-
cess this way: “Reserves are constantly re-
vised in line with new discoveries,
changes in prices and technological ad-
vances. These revisions invariably add to
the reserve base.”

A few decades ago, the average oil re-
covery rate from reservoirs was 20%
thanks to remarkable advances in technol-
ogy. this has risen to about 35% today. But
despite this improvement, two-thirds of
the oil known to exist in reservoirs is still
abandoned as uneconomic, leaving room
for tomorrow’s discoveries or innovations
to lift recovery rates and magically push
the global Hubbert's peak even further to-
wards the horizon. Pundits had predicted
that fields in the British North Sea would
reach their maximum output by 1990. In
fact, they have only just peaked.

Dozens of similar examples from
around the world added up to defy Mr
Campbell's prediction of a global Hub-
bert's peak by now, which plainly has not
materialised. Indeed, even the legendary
Hubbert did not get it quite right. His fore-
cast for the American production ignored
the vast quantities of oil that lie under the
deep waters of the Gulf of Mexico. That
may seem an unfair critique, as he had no
way of knowing about the wave of off-
shore drilling technologies that have be-
come available in the past decade. But that
is the point: today's pundits cannot foresee
tomorrow’s innovations.

Petro-optimists say the future for oil is
bright. Mr Odell argues in a recent book,
“Why Carbon Fuels Will Dominate the
nst Century’s Global Energy Economy”,
that conventional oil will not peak until
nearly mid-century, and that unconven-
tional oil resources such as Canada's tar
sands will peak only at the end of this cen-
tury. Morris Adelman of the Massachu-
setts Institute of Technology has even ar-
gued that the “amount of oil available to
the market over the next 25 to 50 yearsis for
all intents and purposes infinite.”

A new age of discovery
But there is a more practical fallacy embed-
ded in the gloomy forecasts too. 1 chal-
lenge the idea that the era of discovery is
over in oil,” says Total's Mr de rie.,
Thanks to the cold war and other political
constraints on western investment, much
of the world has yet to be explored with
the aid of the latest technologies.

Russia is @ good example. When it

opened up to private investment under Mr
Yeltsin, it saw a huge inflow of modern
technology and management talent, caus-
ing a dramatic leap in production—which
has now been put in jeopardy by Mr Pu-
tin's crackdown on the sector.

Similardy, other parts of the world are
still “under-rigged” and under-examined.
According to Mr Fu, cNooc's chairman,
“our offshore prospects are just beginning.
A promising area the size of two North
Seas has yet to be explored.” When India
recently liberalised its oil-exploration sec
tor, Britain's Cairn struck oil in Rajasthan
soon afterwards. VK. Sibal, India’s direc-
tor-general for hydrocarbons, expects
much more, “maybe even a super-giamt
deep offshore somewhere near the waters
off Myanmar.”

The unexplored potential in the Middle
East remains vast. Pete Stark of 145 Energy.
aleading consultancy on exploration, says
that Iraq has over 130 undrilled prospects,
and expects ifs proven reserves to rise
sharply over time. Neighbouring Saudi
Arabia has about 260 billion barmels of
proven oil reserves today. Mr Maimi, the
oil minister, is confident that current and
future technologies will help lift that iigure
by 100 billion barrels in the next few de-
cades, and points to an unexplored region
on the Saudi-Iragi border which alone is
the size of California.

Total's Mr de Margerie points to fron-
tiers that will be opened up by technology:
*There may not be any more glamorous
Ghawar fields, at least onshore, but there is
tremendous opportunity if we look at
‘deep horizons'.” He believes that there are
large deposits 10,000 metres (32,800 feet)
or more underground. The snag is that
they are usually under very high pressure
or very hot, and may be extremely acidic.
But as technology improves, he thinks,
“these very strange hydrocarbons™ will be-
COME eCconomic.

Already, the industry is exploring un-
der water at depths that were unimagin-
able a decade or two ago. In the Gulf of
Mexico and elsewhere, oil rigs now float
atop 3,000 metres (10,000 feet) of water.
These marvels of engineering are stuffed
with the latest in robotics, electronic sen-
sors and satellite equipment. Using fancy
“multilateral” wells that twist and tum in
all directions, they can hit giant underwa-
ter oil pockets miles away from the rig.

In short, there are lots of frontiers lefi.
Yet even if there is plenty of oil still avail-
able under the ground, getiing it to market
will pose huge problems. It will take lots of
innovations, as well as courage and capi-
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tal, tomove it to where itis needed.

That points to the petro-pessimists’ sec-
ond great doubt: that the oil industry has
run out of techno-fixes. They say that tech-
nological advances such as multilateral
wells are a mixed blessing because they
cause reservoirs o be depleted faster; that
there are no more “killer applications” like
3D seismic reservoir-imaging technology
left to transform the industry; and that the
majors have largely abandoned the vital
task of investing in upstream research and
development in recent years, as part of a
misguided cost-cutting drive.

Petro-pessimism

This is a more serious critique than the one
about Hubbert's peak, because it cuts 1o
the heartof what will make or break the ol
majors. But Mr de Margerie challenges
both strands of petro-pessimism: “The
peak will come, but we can keep the pla-
teau for a long time with technology.” So
who is right?

First, consider the idea that technology
could be a mixed blessing. It is true that in
some felds the majors have recently
found that investments in the latest tech
nologies pushed up output and led to
faster depletion. Critics argue that these
technologies merely act as fatter straws,
helping to suck out more liquid but ult-
mately emptying the glass faster too.

Roger Anderson of Columbia Univer-
sity has looked for this alleged “faster de-
pletion effect” in over 40 oil and gas fields,
using the latest innovations, and found no
evidence for it. “The more prevalent pro-
blem”, he says, “is not that there is faster
depletion, it is that oil companies desper-
ate to get the black gold into the bank are
ignoring modern asset-management tech-
nigues.” He points tofirms using advanced
“1p" seismic production technologies but
failing to tie production of oil and gas to
the market and price conditions prevailing
atthe ime.

Besides, the underlying assumption
that the recoverable reserves are fixed w
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* might be wrong in itself. A fatter straw
could end up producing more oil both
now and later if the resource base is dy-
namic. In most cases, modem techniques
clearly prolong a feld's life and increase
the recoverable reserves.

Andrew Gould, chairman of Schlum-
berger, points out that 25 years ago only
one-sixth of all exploration wells drilled
were successful; now the Agure is two-
thirds. Over that period, the success rate for
development wells has gone from hit-or-
miss to nearly 100%. He is convinced that
the future lies in embedding digital tech-
nologies such as down-hole sensors, real-
time communications equipment and
other kit that will make for the smart oil
field of the future.

Companies already use some of these
techniques when they drill wells, but he
thinks they should apply them to monitor-
ing the wells right from the start. “Progres-
sive illumination™ was the management
philosophy of the past: “You learned as
you went along. Now you draw a much
better picture up front, and monitor the
reservoir carefully from day one.” Private
companies do not want to spend such
money up front, at least not yet, but he
speaks approvingly of Saudi Aramco's
long-term thinking.

High-tech desert
Rising out of the windswept deserts of
eastern Saudi Arabia is a petroleum visual-
isation centre on a par with the best in
Houston. Backing it up is a bank of com-
with more data-storage capacity
than America's M AsA. Unlike most private
companies, Aramco has invested in ob-
servation wells that monitor its reservoirs
in real time. Mr Jumah, the firm's boss, ex-
plains that he can check on what is hap-
pening deep underground in a well hun-
dreds of miles away from his laptop
computer. The company’s geologists say
this monitoring technology allows them
to act quickly to ward off the problems of
field decline w which Mr Simmons has
drawn attention.

What aboutthe argument that there are
no breakthrough technologies left to trans-
form the oil business? On one estimate,
ckppanidtdbe ek

3D seismic imaging
drilling costs, more exploitation and so on)
amounts to $11 billion a year. But there is
no obvious blockbuster technology o fol-
low it, though some lesser ideas are being
investigated. For example, Exxon and
Schlumberger are looking into whether
adding electromagnetic analysis to seis-

mic soundings can improve the visualisa-
tion of reservoirs, and Apache is investing
in technology that allows three-dimen-
sional visualisation without the need for
big amphitheatres or special goggles.

Peter Robertson, wvice-chairman of
Chevron, says that he “would not bet the
company on a new 3o seismic”. But he is
convinced that incremental technologies
matter because they can help lift recovery
rates by a few percentage points and im-
prove recovery in existing helds: “Flatten-
ing the decline curve could mean more
than even a big new discovery.”

David Lesar, Halliburton's boss, has
niot given up hope for a breakthrough. He
arpues that “when 1o seismic or direc-
tional drilling first came, nobody saw their
potential. It was the unexpected applica-
tion of those technologies that was key.”
He thinks rtoday's innocuous technologies
could prove tomormow's breakthroughs, as
long as the industry continues to encour-
age innovation.

That points to the most explosive criti-
cism levelled at the oil majors: that they no
longer have the capacity o innovate. A
few decades ago these firms were fiercely
proud of their proprietary technologies,
which they believed gave them a competi-
tive edge. But during the 19905 most ma-
jors slashed funding in this area, leaving
service firms such as Schlumberger and
Halliburton to pick up the slack.

“Ten-dollar oil killed upstream re-
search.” says one executive. Ivo Bozon of
McKinsey, a consultancy, reckons that the
majors slashed upstream ®&D spending
from $3 billion in 1990 to below $2 billion
in 2000 (both in current dollars), Over the
same period, the service companies in-
creased their investment in research from
$1.1 billion to $1.7 billion. The sharpesi
cuts, adds Mr Bozon, were made by Ameri-
can companies.

“These guys need 1o explore, but they
don't know how to do it any more,” com-
plains Roice Nelson of Geokinetics, which
makes reservoir visualisation software for
the oil industry, Mr Nelson helped found
Landmark Graphics, an industry pioneer
inimaging software, so his criticism stings.
He notes that the industry sacked many of
ftx best-qualified technical staff, and that
relatively few college students now are go-
ing into petroleum engineering. “We'll be
working till we're past 80," he sighs.

The majors now realise that this shift
away from technology, once their core
sirength, was a mistake that has benefited
three groups of rivals: the service compa-
nies, the “mini-majors”, and the nocs. Mr

Lesar at Halliburton is delighted: “There's
been a fundamental shift in ownership
and development of technology from the
majors to the service companies.” The pro-
blem is that the service companies are less
capahle of investing for the long term, be
cause their balance sheets tend to be
weaker than the majors’. Moreover, they
need their customers to adopt those tech-
nologies io make them commercially via-
ble~but the majors have proved gun-shy.

The shift in innovation has been a boon
to smaller oil companies, which are not so
risk-averse. Especially since the wave of
mergers, the majors need mega-projects
with long lives to replace reserves. That
has made them wary of trying new tech-
nologies. Chevron's Mr Roberison says
that taking a flier on a project with a long
lead time and high investment is simply
oo risky for his firm. Mr Farris, Apache's
chief executive, takes quite a different ap-
proach: “We go to the service companies
and say, “What have you got? Hell, we'll
spend money to try it"

The rise of the indies
All this hurts Big Oil in another way: the
~ocs no longer need them to get access to
modern technology. The more sophisti-
cated nocs, like Saudi Aramco, buy tech-
nology directly from the service compa-
nies, but many others are uming to the
smaller, independent majors, known as
“indies”, for help.

Jim Hackett, chief executive of Amer-
ica’s Anadarko, explains that with a mar-
ket capitalisation of $20 billion and a capi-
tal budget of $1 billion a year, his firm is big
enough to challenge the big boys: “1 can’t
compete with Exxon in 20 countries, but |
can beat them in a few.” Aside from their
speed of decision-making and their readi-
ness to embrace new technologies, he
thinks that resource nationalism gives the
smaller western oil firms an advantage.
“We are no threat, we have no baggage of
the Seven Sisters. Sometimes locals don’
even know that we are an American firm.”

Whether the majors will regain
skills as technology innovators is an
question. Exxon, for one, is making a big
push. The firm spends some $600m a
on upstream k&0, more than its rivals, an
sees technology as the key to unlocking
fure reserves. ]

The rise of the nocs and resource
tionalism ensures that the majors will
have cheap and easy pickings in future,
they are to survive, they must adapt a
change—and perhaps even move
petroleum, as the next section explains.




(11 OMNSERVATION may be a sign of

personal virtue, but it is not a suffi-
cient basis, all by itself, for a sound, com-
prehensive energy policy.” So declared
Dick Cheney, America’s vice-president
{and former boss of Halliburton), in 2001
as he defended his administration’s new
energy policy. That policy still aims to bol-
ster energy independence from orec by
boosting domestic supplies, including oil
found in protected parts of Alaska.

Alas, America will never achieve en-
ergy “independence”, given that it con-
sumes a quarter of the world's oil but has
less than 3% of its proven reserves. A boost
to its output will make little difference to
the global energy equation, and its energy
plan does litlle to encourage greater fuel
economy in cars or gas-guzzling sport-util-
ity vehicles.

That is a pity, for history shows that
curbing demand can be a powerful check
on the orec cartel. After the oil shocks of
the 1970s, the developed world introduced
powerful policies to encourage energy effi
ciency. In Burope and Japan, these took the
form of energy taxes; America chose in-
stead to regulate the car industry through
the Corporate Average Fuel Economy
(carFe) law.

At the time, energy use and economic
output were thought always to grow in
lockstep. Amory Lovins, head of the Rocky
Mountsin Institute, a natural-resources
consultancy, argued that there was an al-
ternative “soft path™. He was widely ridi-
culed, but the 19805 proved him right.
Thanks chiefly to government policies,
growth in the rich world's energy use and
GoF decoupled, and the OECD countries
became much more energy-efficient (see
chart 6, next page).

The biggest success was the cAFE law,
which between 1978 and 1987 produced an
improvement of over two-fifths in the av-
erage fuel efficency of new American-
made cars. Between 1977 and 1985, the val-
ume of America's net oil impaorts fell by
nearly half even as its economy grew by a
quarter. Mr Lovins believes this broke
OPEC's pricing power for a decade. The
world enjoyed low and stable oil prices in
the late 1980s and much of the 19905,

All this shows that government energy

policies matter. As this survey has argued,
today’s high oil price is not causing a shock
of the sort seen in the 1970s. Even so, gov-
emments would be wise to bring in poli-
cies that speed the end of the age of oil.
But why, ask oilmen, when oil has
served the world economy so splendidly
over the past century? The iron nexus be-
tween the internal-combustion engine
and petrol has indeed been vital to the ex-
traordinary economic expansion seen in
the 20th century. But now the oil industry
El;;m contend with I'Wdﬂ powerful forces
change: greenery and geopolitics.
Concerns about oil's impact on local
pollution and human health are nothing
new, and CERA'S Mr Yergin argues that the
oil and car industries have dealt with them

catalytic
rol: “They have shown that they can deal
with smog: today's cars are 98% cleaner
than those from the 19705 on conventional
pollution.™

However, the internal-combustion en-
gine will never be able 1o overcome the
problem of carbon emissions, which are
an unavoidable side-effect of burning pet-
rol. Mr Yergin believes that the growing

ckle global warming poses a serious
ch.nllmgumﬂmmlmdum
An even more powerful reason for gov-

ermnments to promote alternatives to oil
comes from geopolitics. As the “fear pre-
mium” on the oil markets has shown, the
oil world has become in vola-
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over next two de
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bargo or economic shock is bound to rise.
The likeliest sources of trouble outside
Saudi Arabia are the frenetically busy
Straits of Hormuz, in the Middle East, and
the Straits of Malacca in Asia.

The 19705 oil shocks prompted the rich
world to switch from petroleum to other
fuels for such things as power generation.
But there are no viable alternatives to the
motor caf, 50 the share of the word's oil
going to transport has risen sharply. That
has left the world dangerously vulnerable
to the next oil shock. Oil use is now con-
centrated in a sector that simply cannot
live without it.

There is clearly a strong case for govern-
ments tostart weaning their economies off
oil. But how? The most radical idea is to re-
think transport completely so that at least
in urban areas (where the majority of
mankind now lives) there is much less
need for individual cars. Mobility would
be provided by trains, subways and ride-
sharing schemes instead. Perhaps in fu-
ture, enlightened urban will de-
sign cities with cheap and convenient pub-
lic transport in mind. Alas, that time has
not yet come: just look at China.

As soon as ordinary Chinese become
wealthy enough to buy a car, they happily
abandon public transport. Shanghai’s
economic boom has been accompanied
by an annual rise of 15% in the number of
cars in the past few years, which explains
the city’s miserable traffic and smog. Offi-
cials have tried to curb this by introducing
an auction system for new car permits, but
have been taken aback by the demand.
The price of new permits has shot up past
$5.000 mﬁhﬁﬂmug.

u is vitally im-
Dotk bes i will neve: dislodge the car, #
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* For the world's aspiring billions, itis the ul-
timate symbol of status and freedom, even
if it perpetuates mankind's addiction to
oil. That points to more practical ways to

tackle petro-dependency: increasing effi-
ciency and boosting alternative fuels.
CAFE culture

The first candidate for efficiency gains is
America, land of the gas guzzler. care was
a success, but a loophole has allowed
suvs to dodge tight fuel-economy stan-
dards. The average fuel economy of new
American vehicles is close 10 a 20-year
low. Tightening care would make sense,
but a less market-distorting approach
would be 1o raise America’s pitifully low
petrol taxes.

More importantly, a higher petrol price
in America would send a strong price sig-
nal to the markets that efficiency matters,
That would boost innovations such as hy-
are now eir way on o
market. Hybrid cars use conventional pet-
rol engines, but boost overall fuel econ-
omy through the use of a small electric
motor at low speeds, as well as dever elec-
tronics that capture the energy generated
in braking.

But boosting efficiency will not be
enough, says Larry Burns, Gm's head of re-
search. He believes that the internal-com-
bustion engine will at best become 25%
more efficient over time, and hybrids may
save a similar amount, but that the in-
creased petrol consumption that comes
with economic may wipe out
these gains. The world will remain utterly

Thatis why, heuphins.hlsﬁmhhemm
alternative fuels.
The current favourite is biofuels, typi-

cally made from renewable resources such
as agricultural crops or waste. They are at-
tractive not only because they are

but because
ventional and used in today's en-
gines. Brazil has a huge market for ethanol
made from domestic sugar cane. Car com-
panies are equipping vehicles with “flex-
fuel” capability, so they can run on either
petrol or ethanol blends.

All biofuels cost more than petrol, but
some are egregiously wasteful In Amer-
:a,mmuhng maﬂdhm corn usually

more energy and creates more nasty
emissions than buming the petrol it is
meant to replace. And yet, thanks to the
political power of mid-western farmers,
the country spends billions of dollars on
producing it. However, the nexi generation
of “cellulosic” ethanol to be
mudimemt logen, a Canadian firm pio-
neering this technology, says America pro-
duces enough agricultural waste to put
10% ethanol into every petrol tank in the
country. It expects to scale up its technol-
ogy to a commercial prototype by 2008,

Another intriguing alternative to oil
comes from natural gas Gas-to-liquids
(GTL) is the clunky name given to a set of
fuels that can be blended into conven-
tional diesel and used in today’s engines.
They have the advantage of being super-
clean, as well as boosting the potency of
diesel fuel. Though they can be made from
coal or biomass, the most likely option is
natural gas.

Jack Jacometti of Shell argues that of all
the alternative fuels, GTL is already the
cheapest, and the price is dropping as the
quantity rises. His firm is planning a $6 bil-
lion GTL plant in Qatar, home to the
world's third-largest gas reserves. Because
this clean fuel happens 1o be made from
natural gas, the oil majors donotseeitasa
threat. Indeed, it allows them to put some

green,
can be blended into con-

tually help check oFec’s pricing power at
the margin, but noneis likely tomake a real
dent in oil consumption. To use them to
best advantage, the 1EA is urging govern-
menis o use smart subsidies that discrimi-
nate in favour of the greenest forms of bio-
fuel In the agency's most optimistic
scenario, the opcp's biofuels consump-
tion will rise 25-fold by 2030—but even
then it will account for no more than 4% of
worldwide transport-fuel consumption.

The emerging combination of hydro-
gen fuel and fuel-cell engines may go fur-
ther. Fuel cells are essentially big batteries
that combine hydrogen fuel and oxygen
from the air to make electricity that can
power anything from a laptop to & home
or a car. The hydrogen can be made from
any primary energy source, be it fossil fu-
els orwind energy.

The beauty of this combination is that
it produces no local emissions, and if the
hydrogen is made from renewables or coal
with carbon sequestration technology
{which captures the carbon emissions
from hydrocarbon use and stores them un-
derground), no greenhouse gases either.
That is why, says cm's Mr Burns, “fuel
cells will finally take the automohbile out of
the environmental debate.” And because
hydrogen can be made anywhere by any-
body, no orec would hold sway.

Fuel cells will not come overnight, but
the car industry is already pouring billions
e
to com-
mercial use in 1m cars by 2010—provided
the hydrogen filling stations are in place.
Hﬂmgoﬂindmrrisemmechlﬂu;?!

It is not as daunting as it
drogen is introduced in phases, as
leaded petrol mﬂleindmﬂmuhth



¢ able to cope. Various studies have sug
gested that the cost of providing conve-
nient access to hydrogen to a majority of
Americans would be a few tens of billions
of dollars, which sounds a lot but is actu-
ally quite a modest amount by the oil in-
dustry’s standards. This would probably
invalve tapping into the natural-gas grid o
make the hydrogen fuel, and putting hy-
drogen pumps into existing petrol stations.

A bit of everything

So which technology is the one 10 watch?
“GTL, biofuels, hydrogen—everything is
coming in a small way,” says Ms Jaffe of
Rice University. “The question is, will any-
thing be a big winner and achieve market
saturation? If you're Exxon, you're betting
it will all be marginal.”

And indeed Exxon forecasts that in
2030 intermal-combustion engines will
still make up over 95% of the world®s vehi-
cle fleet, and that oil will remain top dog
(see chart 6, previous page). Mr Raymond,
Exxon's boss, thinks renewable energy is
*a complete waste of money™. He has ar-
gued in the past that global warming is an
unscientific notion perpetuated by gov-
ernment scientists in search of funding,
though his company now tries to down-
play such views,

Mr Raymond may well be the most suc
cessful oilman since Rockefeller himself.
On one estimate, in his 12 years at the helm
he has lified his company's "economic
vilue added™ by $7s billion and its marker
value by $300 billion. However, it is just
possible that he s underestimating the
long-term risk that climate change and
geopolitics pose to his firm. If govern
ments become more determined to pro-
mote alternatives to fossil fuels, or if the
new wave of private lawsuits and share
holder resolutions against oil companies
over global warming turns Big Oil into the
next Big Tobacco, then even a giant such as
Exxon will feel the consequences.

There are already signs that a clean-en-
ergy revolution is getting under way.
Whether prodded by low-carbon regula-
tions or enticed by green subsidies, ven-
ture capitalists are pouring pots of money
into low-carbon energy technologies,
mnging from renewables to carbon
sequestration. Even nuclear power, once
thought dead, is getting a second look be-
cause It emits no greenhouse gases.

Anditis not only start-ups that are mak-
ing such investments. Giamt Ge for in-
stance, is now getting into the game in a big
way. John Rice, the head of GE's enegy
business, says his wind division may have

Guzzling it in Shanghai

revenues of perhaps $2 billion this yvear—
quite respectable for a technology that for
many years was dismissed as hopelessly
impractical. G has invested in solar en-
ergy and fuel cells too. But it is also making
a big push into nuclear power and “clean
coal” technologies. Mr Rice explains that
because of the uncertainty surrounding
oil’s future, “We take a porifolio approach:
a lintle bit of everything ™

If the majors want to stay on top, they
too should take the threats to oil's suprem
acy seriously and start looking a1 alterna-
tives. Sir Mark Moody-Stuart put it best a
few years ago when he was chairman of
Shell: “We need 10 meet our customers'
needs for energy, even if that means leav
ing hydrocarbons behind.” ar and Shell
have done more than others, each setting
up divisions to investigate renewable en
ergy and hydrogen, but the amounts they
are spending are still small compared with
the money that goes on their oil and gas di-
visions. Environmentalists dismiss these
efforts as “greenwash™.
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Even the most powerful man in the oil
patch, Saudi Arabia’s Mr Naimi, seems o
acknowledge that his world is changing.
Five years ago, when asked about the pros-
pects for hydrogen, he immediately re-
plied: *Hydrocarbons will remain the fuel
of choice for the z1st century.” Asked the
same guestion again recently, he reflected
before replying. He had been surprised by
the size of the investment the global car in-
dustry is making in fuel cells, and he was
concerned about efforts to tackle climate
change, which he believed would hurt ofl.
Muost revealingly, he said that his country
was now looking into carbon-sequestra-
tion technologies. Eventually he got back
to the question: *Oil will still dominate for
the next 30-50 years, because there are no
meaningful substitutes"

Old lags in the industry have long
quipped: *The stone age did not end for
lack of stone, and the oil age will end long
before the world runs out of oil” Nowa-
days that sounds less like a joke and more
like a forecast. m
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