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Foreword

Energy is at the forefront of global economic and geopolitical dis-
cussions in a way not seen in a quarter century. Recent increases in oil
and gas prices, growth in demand from China, India and other rapid-
ly growing economies, the impact of demand and prices on economic
growth and the health of energy intensive industries, competition for
reserves, debates about when oil production will peak, and the links
between energy and perceptions of national security and national
interest have all combined to highlight the importance of energy in
global economic and security questions.

To explore these issues, the Aspen Institute organized a forum on
issues at the intersection of energy, economics, geopolitics, and secu-
rity. A select group of U.S. and international leaders and policy
experts from energy producing and consuming industries, govern-
ments, and research organizations assembled for a dialogue
designed to encourage new, collaborative, cross-disciplinary think-
ing on issues of critical national and global importance. An informal
atmosphere and a not-for-attribution rule encouraged candid
exchanges and creative thinking.

The dialogue was co-chaired by James R. Schlesinger, Senior
Advisor, Lehman Brothers, and former U.S. Secretary of Defense and
Energy; and Luis Giusti, Senior Advisor, CSIS, and former Chairman
and CEO of Petroléos de Venezuela S.A. (PDVSA). Their extensive
experience enabled them to frame the discussion and elicit contri-
butions from diverse expert participants. The highly qualified group
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of speakers listed in the agenda provided a wealth of information
and a variety of perspectives, contributing substantially to the rich-
ness of the dialogue.

The Institute acknowledges and thanks our sponsors - Aramco
Services Company, Chevron, Centrica, DaimlerChrysler, The GHK
Companies, and Shell Oil Company - for their financial support.
Without their generosity and commitment to our work, the Forum
could not have taken place.

On behalf of the Institute and the Forum participants, I also thank
Leonard Coburn, who served as rapporteur. With a strong background
in energy, he was able to identify the important threads from a wide-
ranging discussion and skillfully weave them into this summary report.

Katrin Thomas managed the administrative arrangements for the
Forum with her usual efficiency and grace. Her hard work was respon-
sible for a pleasant and smoothly run meeting. Along with the partici-
pants, I am grateful for her cheerful and conscientious support.

This report is issued under the auspices of the Aspen Institute, and
neither the Forum speakers, participants, nor sponsors are responsible
for its contents. Although it is an attempt to represent views expressed
during the Forum, all views expressed were not unanimous and par-
ticipants were not asked to agree to the wording.

John A. Riggs

Executive Director

Program on Energy, the Environment,
and the Economy
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Introduction

Energy security means different things to different countries.
Importing countries primarily focus on supply. Since the oil price
shocks of the 1970s, the focus of energy security has been on achiev-
ing adequate supplies at reasonable prices, without incurring serious
disruptions. Recent high prices have intensified this concern and
renewed interest in policies to bring prices down.

Oil exporting countries focus on the unimpeded flow of energy,
namely, ensuring steady long-term demand for their oil at prices
that will maximize their returns without undermining long-term
economic growth. Some producers with large reserves are interested
in moderating prices to maintain their market over the long-term,
while other producers with smaller reserves are more interested in
getting the most for their reserves now. Some consumers and pro-
ducers want to let the market work unencumbered while others are
more interested in intervening to moderate prices or to guarantee
access to supplies. Oil prices, supply, demand, and government poli-
cies have converged in a renewed debate over what constitutes ener-
gy security today.

With this renewed focus on energy security, many questions arise.
Are the consumer and producer goals reconcilable, or are they mere-
ly two sides of the same issue with long-term policy convergence? Is
the global oil market beginning to shift from abundance to scarcity?
Is the current shortage transitory, or is it likely to become substan-
tial and lasting, auguring a paradigm shift in the market? Or, is the
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market going through another cycle that eventually will lead back to
a more stable supply or even a surplus again? Will such a stable sup-
ply require reliance on unconventional oil, and what price will be
required? What new policies are necessary to enhance the energy
security of consumers and producers? Do consumers need to adjust
demand rather than emphasizing supply to alleviate the pressure on
oil prices? How much pain will consumers accept to reduce demand?
How should policy makers consider the question of energy security
in light of the current tight market and possible future develop-
ments? Is there likely to be a new energy security, or merely increas-
ing energy insecurity that must be faced by producing and consum-
ing countries alike?

To address these and other questions, the Aspen Institute con-
vened a group of international energy experts from both consuming
and producing countries. In the first session, these experts grappled
with the questions of the adequacy of future oil supplies.

Some suggested that conventional oil supplies will peak relatively
soon and then start to decline, leading to much higher prices as
demand continues to increase. Others suggested that the production
of conventional oil will reach a plateau and will stay at about the cur-
rent level for quite some time, also leading to higher oil prices as
long-term demand continues to increase. Lastly, some suggested that
the global oil market is experiencing another of its cycles, whereby
today’s high oil prices will bring forth both new supplies of oil (con-
ventional and unconventional) and reduced consumption that will
alleviate the pressure on prices until another cycle begins. The group
analyzed the peak, plateau and cyclical theories without reaching a
consensus on what the shape of the future world oil market will look
like. There was widespread agreement, however, that the policies that
would be necessary in response to an imminent peak in supplies
should also be taken in anticipation of a plateau and, to a lesser
extent, in the expectation of continuing cycles of high and low
prices. Only the urgency of action, and the difficulty of the transi-
tion, would differ.



INTRODUCTION

In the second session, the experts focused on several regions that
will have an important role in the future shape of this market - Saudi
Arabia and Russia on the producing side and China and India on the
consuming side. Saudi Arabia and Russia are the two largest oil pro-
ducers and oil exporters. What happens in each will contribute sig-
nificantly to future oil supplies. China and India have been the two
consuming countries experiencing the largest recent percentage
growth in oil demand. Along with the U.S., these three countries
comprise about 60 percent of recent oil demand growth. What hap-
pens in each will contribute significantly to future oil demand.

In the third session, the experts discussed transportation, which
constitutes more than two thirds of overall oil demand in the U.S.
and other developed countries. The discussion focused on the short-
and medium-term market for passenger vehicles. It also looked out
into the future to find out what kinds of transportation options may
make a difference in how the world uses oil.

Finally, the last session focused on natural gas, the fuel experienc-
ing the fastest growth in demand. More countries are now expand-
ing the concept of energy security, often applied primarily to oil, to
include natural gas. Europe, Japan, Korea and other economies heav-
ily dependent on imported gas have long used this expanded defin-
ition, and the U.S. and other economies facing rapidly rising gas
demand are beginning to do so. The group discussed the adequacy
of world natural gas supplies and the most efficient strategies for
moving this natural gas to consumers from the remote areas where
much of it is found. These strategies included extensions of existing
pipelines, building new pipelines, and expanding the growing trade
in liquefied natural gas (LNG) where pipelines cannot be built eco-
nomically.

The goal of the discussion was not to propose solutions or rec-
ommendations, but rather to seek insights so that non-experts and
policy-makers alike can understand better the complexity of the
issues. This enhanced understanding then may help to provide the
foundations for new energy security policies.



Tight Oil Markets and the New
Energy Security

The discussion of oil markets centered around three different sce-
narios, which in reality are not as distinct as described here: 1) oil sup-
ply reaching a peak in the relatively near term and then declining; 2)
supply reaching a plateau in the near to mid-term that will last for quite
a while; and 3) prices declining in the near term as supply and demand
respond to current high prices, followed by higher and volatile prices
in the long term with unconventional oil helping to offset declining
supplies of conventional oil as demand continues to increase. The
group called these scenarios peak, plateau and cyclical.

The peak scenario posits that higher prices are here to stay or at least
will be the norm in the long-term even if prices fluctuate in the short
and mid-term. Stripped to its bare essence, it is a problem of con-
strained supply leading to unacceptably high prices. The problem
stems from the growing gap between world oil demand and the ability
or willingness of producers to keep pace. How will this gap come about
and what can be done about it?

The gap is the result of the convergence of many factors. OPEC and
non-OPEC countries are producing over two barrels of oil for every
new barrel they find. Depletion of proven reserves in many non-
OPEC countries has reached or exceeded 50%. Where depletion is at
that level, the ability to maintain or even increase production will be a
significant challenge. In addition, companies are having less success in
finding new, large oil fields. Essentially, the “elephants” have been dis-
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covered and are under development or production. What the world is
left with is smaller, harder to develop fields at higher costs - the
“prairie dogs.” Those advancing the peak theory maintain that after
about 2010, sustaining production growth in the non-OPEC coun-
tries will meet with serious challenges. Their conclusion is that non-
OPEC production will not keep up with past successes, leaving the gap
to be filled by OPEC. In looking at OPEC and its ability to fill the gap,
these analysts are not optimistic.

On the demand side, the peak oil analysts point to the strong
demand coming from China, India, other emerging Asian economies,
and the U.S. Suppliers seriously underestimated China’s demand for oil
in 2004, leading to a severe tightening of the oil market and upward
pressure on prices. Projections of demand growth from China indicate
a doubling of oil demand from 6 to over 12 million barrels per day by
2020. Imports are expected to climb to more than 10 million barrels
per day by 2020, the level of today’s U.S. imports. While the projections
for India are not as dramatic, they are still robust.

Largely as a result of continued demand growth in the U.S. and
emerging Asian economies, the U.S. Energy Information
Administration (EIA) projects that the world oil market will grow from
today’s 78 million barrels per day to 103 million barrels per day in 2015
and to just over 119 million barrels per day in 2025. The proponents of
the peak oil theory are skeptical that economically recoverable reserves
can support production of over 100 million barrels per day.

These analysts argue that the world cannot supply its way out of the
problem but must address demand. Adjustments in demand will be
painful. Despite shifts that have made many developed economies
much more efficient today in their use of energy compared to the
1970s, energy use and particularly oil consumption continue to grow.

However, some argue that a more detailed analysis of the demand side
of the equation is needed. In one example, albeit unique, Russian GDP
grew by more than 40 percent since 1998, but oil consumption remained
flat. A deeper analysis shows that there has been a massive move to more
efficient automobiles in Russia. Thus even with increased cars on the
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road, more Russians are abandoning the old inefficient Russian-made
cars for more efficient foreign cars. This shift is the primary reason that
oil demand has not grown as GDP expanded. In China, part of the
explosive growth in oil demand in the previous two years stemmed from
an acute power shortage and the use of diesel generators to supply elec-
tricity. As the power gap diminishes, Chinese demand for diesel fuel is
beginning to decline and the growth of demand for crude oil should
lessen as well. The conclusion is that oil demand growth at the levels of
recent years cannot be taken for granted.

Proponents of the peak oil theory indicate that since 1998, growth in
non-OPEC oil production essentially has been flat if growth in the
Former Soviet Union is excluded. The robust increase in demand since
1998, led by China, India and the U.S., was met primarily by increases in
Russian oil production. Russian production alone grew by more than 50
percent since 1998. Growth in the Caspian region also has been signifi-
cant. As the discussion in a subsequent session showed, the ability of
Russia to sustain this performance into the future is highly questionable.

Depletion rates have a significant impact on the ability of non-
OPEC producers to meet future demand. A production profile for a
typical producing country shows that oil production ramps up over
a period of time, reaches a plateau, and then declines unless signifi-
cant new reserves are found to extend the plateau. Once large dis-
coveries are no longer made, and especially if production rates
increase, depletion levels accelerate.

Analysis shows that many non-OPEC producers either have gone
into decline or have reached a plateau since the mid-1990s. More coun-
tries are in the decline phase of their production than in the increase
phase. This decline normally occurs when a country’s fields are at
about 50 percent of depletion. In addition to the U.S. and Canada,
where conventional oil production has been declining for some time,
production in other non-OPEC countries is now exceeding new dis-
coveries by as much as 8 billion barrels per year. The conclusion from
this analysis is that continuing depletion of the reserve base will over
time lead to the inability to increase non-OPEC production. In addi-
tion, other than West Africa, significant percentages of the non-OPEC
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reserves were produced since 1990, again confirming that these coun-
tries are producing at an extremely high level but are not adding new
discoveries fast enough to keep up.

The proponents of the peak theory also examined OPEC produc-
tion, since in the past OPEC always has been able to absorb increased
demand and provide sufficient oil supplies to maintain reasonable
prices. OPEC also has been producing more in recent years than it has
discovered, producing over 8 billion barrels per year more than it is
finding. But there is a huge question mark hanging over the analysis -
what are the actual depletion levels for OPEC countries? Some evi-
dence indicates that three OPEC countries - Venezuela, Qatar and
Indonesia - have exceeded the 50 percent depletion level, while three
others - Algeria, Nigeria and Iran - are approaching the 50 percent
depletion level. That leaves only Iraq, UAE, Kuwait, Libya and Saudi
Arabia at levels of depletion below the point at which production nor-
mally starts to decline. Even if these latter countries can increase their
production in the future, the question is whether the increase will be
sufficient to offset declines elsewhere and meet growing demand.

The critical questions for the peak theory come down to these:

1. How credible are the studies that suggest a non-OPEC peak by
the early to middle part of the next decade? If they are to be
believed, then there is no escaping the conclusion that OPEC
would need to increase output at whatever rate is required to
meet global demand increases.

2. Does OPEC - more specifically Saudi Arabia, Kuwait, Iran, Iraq,
Venezuela, and the UAE - have the reserves necessary to fill the
gap in production when global demand exceeds 100 million bar-
rels per day? The EIA projects that demand will reach this level in
2015, and will be almost 120 million barrels per day by 2025.
Neither the proponents of the peak theory nor their critics out-
side the national oil companies in question know the answer to
this question with certainty. At this point it becomes a matter of
whether one believes that these countries have sufficient reserves
to support higher levels of production as well as the willingness
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to invest sufficiently and quickly to meet rising demand. Even if
these countries do have the oil, are they willing to make the nec-
essary investment to produce the volumes required by the mar-
ket, or will their production be governed by other agendas ?

Some analysts of the peak theory project that between now and 2010
production may temporarily outstrip demand. But once beyond 2010,
they believe there will be a significant supply problem as the inventory
of new projects held by companies and production start declining.

Their analysis also looks at the ability of international oil compa-
nies (IOCs) to gain access to new reserves so that they can enhance
their inventory of projects and stem the decline in oil production. A
breakdown of access to proven oil reserves indicates that IOCs have
access to less than 25 percent. The producing national oil companies
(NOCs) that do not permit investment by private companies hold
about 77 percent of global oil reserves. Thus, even with sufficient cap-
ital availability to invest in new projects and new production, the lack
of access by IOCs limits their ability to close the future supply gap.

National Oil Companies Control the Proven Oil Reserves

NOC Oil Reserves

Oil Reserves Held by New (Equity Access) <25% of Oil Accessible
Russian Companies

WW Proven Oil Reserves:

1,148 bill. bbl
Full 10C

Access

NOC Oil Reserves
(No Equity Access)

Source: PFC Energy

0il exporting countries with large reserves will gain in influence due to limited access
to proven reserves by international oil companies and the national oil companies
of importing countries.
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Importantly, many NOCs have different agendas from IOCs. While
IOCs invest with an eye to the bottom line, some NOCs may have other
concerns, such as social welfare and meeting the needs of expanding
populations. Some NOCs may not always make rational economic
choices and may limit re-investment in their oil sector so that future
production suffers. There was general agreement, however, that not all
NOCs are the same. Some operate as commercial companies, while
others are heavily influenced by the country’s politics. It would be an
error to paint with a broad brush when discussing the NOCs.

What about consuming country NOCs? How do they fit in this
analysis? The discussion focused on the recent activities of NOCs in
China and India and their efforts to secure energy reserves in many oil-
producing countries. Some argued that the playing field was not always
level in their competition with IOCs since the Chinese NOCs tended
to have lower cost of capital due their access to government funds. A
counter argument was made that this advantage may be overstated if
China does not make funds available at below market rates. Or, even if
they do, cheaper money may not provide positive results, as the Japan
National Oil Company found out a decade or more ago when it tried
to find oil reserves in other countries through equity investments.
Another participant thought that IOC access to export agency financ-
ing, such the U.S. Export-Import Bank or European Bank for
Reconstruction and Development, may level the playing field some-
what. Another argued that if cheaper funds led to more global oil pro-
duction, wasn’t that a better outcome for all?

The participants agreed that in producing countries that do not
allow IOC equity participation, the NOCs had a decisive advantage.
But new thinking could change the current dynamics of the market-
place. Emerging upstream-downstream relationships such as
ExxonMobil-Saudi Aramco’s project in China, or the possible BP-
Sinopec relationship, could redefine the roles of IOCs and NOCs and
their relative positions.

Another generally acknowledged factor that exacerbates the near-
term risks of the peak oil scenario is the disappearance of sufficient
spare crude oil production capacity to alleviate the pressure on prices.
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In the recent past, the Middle East and specifically the Persian Gulf
region held virtually all of the spare capacity. Saudi Arabia held about
85 percent of it. For at least a decade the spare capacity level exceeded
2 million barrels per day, a level that provided one of the pillars of glob-
al energy security, that is, the market had confidence that almost any
disruption to oil supplies could be met by surge production. In the last
two years, Gulf spare capacity has dwindled to less than 2 million bar-
rels per day, with almost all of it concentrated in Saudi Arabia and con-
sisting of hard-to-refine heavy, sour crude. This has brought about
fears of increased vulnerabilities to oil supply disruptions, enhanced
market volatility, and upward pressure on prices. Moreover, this oil
generally has limited marketability, since there is not enough global
refinery capacity available to process this rather difficult to handle,
heavy, high sulfur oil.

OPEC Spare Production Capacity Virtually Gone

57 r$45 = The Gulf holds
3 Spare Capacity (mmb/d; left axis) .
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— spare capacity
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Plentiful spare production capacity can help minimize price increases. Due to low
investments following the 1998 price slump and large demand increases in 2003 and 2004,
spare capacity has virtually disappeared outside of Saudi Arabia.

Another pillar of global energy security, along with spare produc-
tion capacity, is the stocks held by member countries of the
International Energy Agency (IEA), who have a requirement to hold
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or have access to 90 days of imports. The stockpile strategy has been
weakened as well because of the increasing importance of countries
that are not members of the IEA, such as China and India. Although
China and India are building stockpiles, they do not currently pro-
vide the level of protection relative to imports required of IEA mem-
ber countries.

Those who worry about a near-term peak in the supply of oil note
that several other phenomena are occurring simultaneously. In the
short run, the forces driving oil prices higher include high demand due
to robust economic growth in several important economies, low oil
discoveries, dwindling spare capacity, and increasing uncertainty
whether the market can handle supply disruptions. Severely stretched
refining capacity also contributes to current high prices. These global
pressures have been exacerbated by the impact of two recent hurri-
canes that interrupted oil and gas production and temporarily shut
down many refineries in the U.S. In the longer term, the inability of
non-OPEC producers to maintain their aggressive production of the
last decade, along with uncertainty whether OPEC can or will increase
production to fill the expected supply demand gap after 2010 will lead
to higher prices. In other words, the analysts believe, the global oil mar-
ket is entering a sustained high price era with little relief in sight.

In addition to these economic factors, the oil market has to take cog-
nizance of the political turmoil occurring in the Middle East. The
political pressures to democratize may create so much domestic uncer-
tainty in key producing countries that their decisions regarding their
oil industries may be influenced. Thus politics and economics may
conspire to produce a future so uncertain that oil market volatility and
high oil prices will be inevitable.

The advocates of the plateau theory argue that depleting reserves
will not cause production to reach a peak and start to decline, but
rather that production from existing reserves, including in the
Middle East and specifically from Saudi Arabia, will increase enough
to meet short- and mid-term needs. Their argument focuses on the
deliverability of oil rather than the availability of oil reserves, given
the appropriate level of investment. Relatively low oil prices have

12
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limited investment in the recent past. In addition, the upward pres-
sure on current oil prices stems, in part, from the mismatch between
crude oil production and refinery configurations. For example,
Saudi Arabia indicates that it has about 1.5 million barrels per day of
heavy crude oil that it is not selling since there is insufficient global
refinery capacity to process this grade.

Saudi Arabia already has taken the necessary steps to increase its
production capacity from about 10 to 12 million barrels per day
within the next four years. Saudi Arabia also has analyzed the poten-
tial to increase capacity to 15 million barrels per day and indicates
that given the right economics and demand, it is technically feasible
for it to move to that level. Based on Saudi Aramco’s technical know-
how and its sophisticated ability to run its current oil production,
the Saudis are confident that the indicated increases are within its
capacity. Some, however, expressed concern about whether the mar-
ket can rely on the assertions of the Saudis without more concrete
evidence of the level of reserves and the ability of the Saudis to pro-
duce from them. Another worried that even with the proper appli-
cation of technology, its use could lead to unforeseen results so that
oil production in a particular field or region suffers. Others respond-
ed that the Saudis have to date never failed to produce at the level
they had said they would and that new technology, introduced cau-
tiously, can prevent damage to the fields.

It was noted that these abilities and the flexibility built into the Saudi
supply system were the result of investments made on a continuous
basis in both excess production capacity and redundant distribution
and transportation systems. One participant said that if the other
major firms and importing nation governments had followed a similar
pattern, the current “supply crisis” would have never arisen. This view
was based on the observation that the current supply shortage was in
fact a misalignment of refinery capacity with the available crude sup-
ply. What is needed to adequately provide energy security, according to
this view, is a willingness to make steady and consistent investments in
the infrastructure required to meet future demand, and that also
implies a willingness to build “surplus” capacity into such an invest-
ment program.
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A problem with the plateau theory is whether enough producers
will be expanding fast enough to offset the normal decline in produc-
tion and at the same time increase production beyond current pro-
duction to meet growing demand. Even if Saudi Arabia can achieve its
goals, the Saudi increase sufficient to fill the supply demand gap with-
out significant price increases and demand reduction.

The proponents of the cyclical theory argue that the oil market is
currently going through one of its typical cycles with underinvest-
ment in production leading to high prices, which in turn will bring
forth new supplies and demand reduction that will lead to a decline
in prices. Further, there will be a pronounced shift to unconvention-
al oil production, which has greater long-term potential than con-
ventional oil and which will be increasingly economic as prices rise.
Others agree but question whether a scarcity of reserves and the time
and investment required for production of unconventional oil will
keep supplies from responding as quickly to price increases as they
have done in the past.

In North America alone the potential for unconventional oil devel-
opment is huge. These unconventional oils include oil shale, heavy oil,
and oil sands. While they are more expensive to develop and produce,
their economics should improve as technology advances and projects
grow in scale. Thus the growing development of these resources will
contribute to North American, and hence global, energy security.

The scale of unconventional resources is so large that current high
prices arguably will continue to bring forth investment and expand the
supply of oil sufficiently to meet future demand. The issues for the
future are access to these resources, investment, and technological
improvements, including meeting environmental challenges. The pro-
ponents of the cyclical theory say unconventional resources undermine
the peak oil argument or at least push supply concerns much further
into the future.

An advocate of the peak oil theory questioned the assumption that
unconventional oil can easily replace conventional, stating that it will
take the Saudis only four years to increase their production capacity by

14
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2 million barrels per day, while it will take investments in Canadian oil
sands 15 years to reach the same level of growth. It also should be borne
in mind that the latter requires nearly three times the investment for
each barrel per day of production capacity as the former. Since the
Saudi expansion will not fill the expected supply gap by itself, it is dif-
ficult to imagine sufficient non-conventional oil supplies coming on
line soon enough to make a difference. IEA estimates total non-con-
ventional oil production of only 9 million barrels per day by 2030,
resulting from investments of about $150 billion. According to this
analysis, only massive government intervention can make the develop-
ment of non-conventional oils a near-term reality. Are governments
prepared to do this?

A common question in all three perspectives - peak, plateau, and
cyclical - is the degree to which investment takes place. Investment is
influenced by technical and non-technical factors. The evaluation
starts with the technical geological factors - what is the resource, where
is it located, how can it be extracted, are there any particular problems
that will be encountered, is new technology necessary, and the list goes
on. It generally is relatively easy to determine the geological risk, the
construction risk, and the financial risk. From a technical perspective,
a feasibility analysis can be made that will determine whether it is eco-
nomically attractive to make the investment.

In many instances, however, it is not the technical factors that will be
determinative. The non-technical factors - the risk of investing or the
willingness to invest in a particular country - largely will determine the
likelihood of investments in the new production needed for future
demand. What is the investment environment like in the country?
What kind of tax system is in place? Does the country have a strong
rule of law, or is it subject to the whims of the prevailing government?
Is there contract sanctity? What are the rules for access to the oil or gas
resources? Even in the United States, one of the most open economies
in the world, the rules of the game and access to resources vary signif-
icantly by region, by state, and by who the owner of the resources is.



Regional Strategic Considerations

The focus on global oil markets highlighted the role of the major
producing countries - Saudi Arabia and Russia - and the role of two
of the largest consuming countries - China and India. Saudi Arabia,
a major proponent of the plateau theory, was discussed as part of the
oil market session. The second session turned first to examining
demand and security of supply from the consuming countries’ per-
spective before reverting back to a discussion of the second largest
oil producer and exporter, Russia.

China

The China discussion focused on the sources of its explosive oil
demand in 2003-2004 and China’s policy responses. Demand surged
primarily for two reasons - high economic growth leading to
increased need for electric power, which was met in the short-run by
using diesel generators, and increased vehicle sales and usage.

Additions to electric power generation capacity declined after the
Asian financial crisis of 1998 as China experienced surpluses in
many sectors including electric power. China’s fiscal responses to the
financial crisis eventually led to renewed economic growth. The
economy started booming from 2002 onward. The economic boom
renewed the demand for electric power; however, the capacity was
not there due to the dramatic slowdown in new capacity additions
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after 1998. Since it takes several years for new generation capacity to
be installed, China turned to a short-term strategy of using diesel gen-
erators to fill the gap. This led to large increases in oil demand in 2003
and 2004. Once it became apparent that the economy was recovering,
China embarked on rapid construction of new electric power genera-
tion. As a result, diesel demand for electric power generation has
diminished substantially and is expected to continue to decline.

The second reason stems from increased use of private vehicles.
Again as a result of the booming economy since 2002, many Chinese
found that private vehicles were affordable. There was a rapid
increase in the sales of new vehicles to those with higher incomes,
leading to a surge in gasoline demand. With vehicle demand largely
satisfied in the higher income areas and with the lower income areas
lacking the ability to buy new vehicles, vehicle demand is likely to
lessen. In addition, the government has taken steps to slow demand
by encouraging mass transit and altering urban growth patterns. It
also is altering the demand for oil by requiring better fuel economy
in new vehicles. The second primary driver of China’s oil demand is
thus diminishing significantly. For the first half of 2005, demand
increased significantly more slowly than in 2003 and 2004.

China also is addressing its long-term policy options to stem the
growth in oil demand and imports. The drivers behind these policy
options are the high volatility of the oil market, the negative response
in the U.S. to China’s attempted foreign acquisitions, and a reminder
of the risks associated with an over-dependence on foreign energy
supplies. The long-term policy goal is to base economic growth on
domestic resources. To implement this goal, the Chinese will seek to
enhance conservation and efficiency policies, develop alternative ener-
gy sources, build strategic oil reserves, and diversify overseas supplies
with a corollary of promoting friendship with oil producers.

On the demand side, the policies include energy efficiency standards
and addressing urban sprawl through urban planning. China also may
try shifting its economy away from energy intensive industries.
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On the supply side, China understands the problem associated
with increased oil use. The problem derives from the share of
domestic oil production in the overall energy mix falling from 24
percent in 1980 to 14 percent in 2004. At the same time, oil’s share
in overall energy consumption rose from 21 percent to 23 percent,
making China a net oil importer from 1993 on. The resulting policy
focus will be on developing China’s large coal resources, enhancing
oil production, developing more of China’s hydro-electric potential,
and using more nuclear energy. Coal is the dominant domestic ener-
gy source, and China intends to use more for electric power genera-
tion and to substitute for hydrocarbon liquids, relying on the latest
clean coal technologies.

For the future, China foresees its oil demand growing to about 9
million barrels per day in 2020, with domestic production estimat-
ed to be 3.6 to 4.0 million barrels per day, leaving a gap of 5.0 to 5.4
million barrels per day. This demand estimate is about 25% lower
than the EIA reference case and 33% lower than the EIA high eco-
nomic growth case, reflecting China’s optimism about the success of
its demand reduction policies. Whatever the size of the gap between
demand and domestic oil production, China foresees meeting it
through imports and the use of alternatives, such as coal liquefac-
tion. Three coal liquefaction projects already have been launched,
with ten more on the drawing boards. The economics of these pro-
jects is based on $25 per barrel oil. Whether all these coal liquefac-
tion plants can fill the gap between consumption and oil production
is questionable. Thus China’s growth to some extent will continue to
exert upward pressure on world oil prices.

China’s overseas strategy also will continue. This strategy is to
diversify its oil suppliers largely through equity investments. China is
still evaluating whether this strategy of equity investment makes
sense. China recognizes its relatively weak position in the world oil
market and therefore has been willing to pay more for its equity
investments than the market would dictate. Securing these supplies
may not appear to make much sense since China still has to pay mar-
ket prices for this oil. However, diversification of its sources still
appears to be part of the national strategy. The failure of CNOOC to
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acquire Unocal may have led the Chinese to look more to their
domestic resources, assigning a larger role to coal, rather than to rely
on an uncertain foreign market and especially on international equi-
ty oil. Additionally, China is trying find pipeline solutions to trans-
porting its foreign oil rather than continuing to rely on uncertain sea
lanes. This strategy may have China look closer to home for its oil, for
example, to Russia, Kazakhstan, and other Central Asian producers.

In addition, China will develop its strategic stocks as a precaution
against future disruptions. Four sites now are under development
with others planned for the future.

India

In India, future energy needs will be driven by robust economic
growth. India expects that its GDP growth will average 7 to 8 percent
per year over the next 20 to 25 years. If this goal is achieved, the eco-
nomic growth coupled with continuing population growth will pre-
sent challenges for India to meet its energy needs.

India is looking at various sources of energy for the future.
Conventional oil and gas are part of the mix, produced domestically
and imported. India also is exploring various alternative fuel options
including coal bed methane, underground coal gasification, and bio-
fuels. India has reformed its rules for investment in its upstream and
downstream energy sectors with the hope of drawing significant for-
eign direct investment in order to meet its future needs.

In the oil sector, India foresees demand more than doubling from
2002 to 2030, growing from 2.2 million to 5.6 million barrels per
day. In the gas sector, growth will be faster, going from 0.76 million
barrels of oil equivalent (mmboe) per day to 4.38 mmboe/day.
India’s strategy to meet this demand has several components. It
expects to meet some of this demand through increased domestic
production and as a result has reformed and liberalized its leasing
policy to attract more foreign participation. It plans aggressive leas-
ing in the future in order to ensure that exploration and develop-
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ment take place. Already it has achieved some success as the area of
land leased has more than tripled from 2000 to 2005.

India also is aggressively promoting development of its coal bed
methane resources through aggressive leasing. There is the potential to
produce 0.16 mmboe/day from the 3,145 mmboe of potential reserves.
In addition, India is exploring the use of underground coal gasifica-
tion, and several Indian companies are now in the exploratory stage of
this development.

India additionally is accelerating research and development of other
options including renewable energy, energy efficiency, and alternative
fuels. One area that appears very promising is the development and use
of bio-fuels, especially bio-diesel. India sees significant growth for bio-
diesel, going from less than 20,000 barrels per day in 2016 to 126,000
barrels per day in 2030 in its normal growth scenario and 360,000 bar-
rels per day in its high growth scenario. The bio-diesel can be produced
from oil seeds. India expects substantial benefits from the use of these
oil seeds in its energy mix. It provides local solutions for its national
security strategy, it can enhance energy security at the village level, the
bio-fuels have a relatively short gestation period, the technology is rel-
atively simple, it can provide substantial employment for unskilled and
semi-skilled workers, and it is both environmentally friendly and sus-
tainable. If its promise is fulfilled, bio-fuels can supply as much energy
at lower cost as a gas pipeline across Iran or domestically produced oil.

While these domestic solutions are being developed, India still has a
significant demand for oil and oil products that cannot be met either
through current domestic production or presently through the use of
alternatives. As a result, India’s oil companies have been investing
abroad in order to secure access to energy. India terms this “oil diplo-
macy to enhance oil security.” Currently Indian companies have invest-
ments in 12 countries with an investment commitment of $5 billion.
Current oil and gas production from these investments is about
100,000 barrels per day of oil equivalent. India has recently accelerated
its plans for foreign production, moving its goal of 400,000 barrels per
day by 2020 forward ten years to 2010. This dramatic increase in its tar-
get will require an aggressive investment strategy.
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Russia

Russian oil production increased more than 50 percent since
1998, supplying much of the oil for the robust growth in world
demand that has occurred over the last several years. But in
September 2004, Russian production growth slowed precipitously,
putting additional upward pressure on oil prices. What is the story
behind the growth and stagnation of Russian oil production?

The growth in oil production since 1998 mainly was attributable
to the Russian private oil sector. These companies invested heavily in
their existing West Siberian oil fields using modern production tech-
niques purchased from foreign oil service companies. More recent
evidence shows that since January 2004, the crude oil output com-
ing from the Russian private sector increased significantly while oil
produced from State companies showed production declines. Russia

Private ownership vs. state influence:
two different Russian oil sectors

Average daily crude output by companies in 2004 — Q2 2005
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Government interference with the state-owned oil sector and a few private companies
led to a decline in production in 2004 and the first half of 2005, while production by
other private companies rose. Groupings based on the presence or absence of
dominant state ownership or of state interference in companies’ affairs (e.g. Yukos).
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exports more than half of its crude oil production. These exports
and the revenues attributable to them are the main source of Russian
GDP growth. Thus, what happens in the oil sector not only matters
for world oil supply but also for the economic prosperity of Russia.

The recent stagnation in Russian oil production was largely attrib-
utable to governmental interference. The initiatives that adversely
affected the industry included structural rearrangement of the indus-
try conducted by the Kremlin, tax increases, uncertainty about new
export pipelines, and administrative pressure against companies that
exceeded the levels of production permitted in their licenses.

The structural rearrangement of the industry was initiated by the
government in the summer of 2003 through its actions against
Yukos, the largest Russian oil company and the one responsible for
about 60 percent of the growth in Russian production. The govern-
ment charged Yukos with violations of tax laws and its president,
Mikhail Khodorkovsky, with tax evasion. Both were found guilty.
For Yukos, the government alleged that back taxes exceeding $25 bil-
lion were owed. In payment for these claims, the government seized
its largest production company, Yuganskneftegaz, and sold it in a
rigged auction in December 2004 to a state-owned company,
Rosneft. Yuganskneftegaz produced over 1 million barrels per day
when held by Yukos. Its production declined significantly after its
sale to Rosneft.

The fifth largest oil company, Sibneft, also was the target of gov-
ernmental action and recently was sold to Gazprom, the state-owned
gas company. TNK-BP, while owned 50-50 by a private Russian oil
company and BP, has encountered difficulties through changes in
the law providing access to licenses as well as being subject to large
back tax claims. Even the state-owned company, Rosneft, has had
substantial uncertainty surrounding it. As the government restruc-
tured the industry, an attempt was made to merge Rosneft with
Gazprom. This ultimately failed, but it was highly diversionary for
the company. Once its independence was settled, a higher priority
was given to acquiring new assets - Severnaya Nefte in 2003 and
Yugasnkneftegaz in 2004 - than to developing its existing assets.
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Thus the restructuring of the industry by the government along with
the “Yukos effect” brought about declines in Russian oil production.
It is fair to ask why the government embarked on the restructuring
in the first place when the private oil companies were so successful.
One reason given for the reassertion of control by the Kremlin is the
desire of a small group within the Kremlin to control the large cash
flows generated by the oil companies.

The government imposed new oil export taxes on the industry in
2004 and increased them in 2005, with the tax increasing as the price
of oil increases. In addition, the Mineral Resource Tax (MRT), a tax
imposed on oil production, also increases with the price of oil. The
combination of the MRT and the crude oil export tax means that for
all export-generated revenues over $25 per barrel, the state takes at
least 94 percent. The result has been a reduction in investment in
exploration and production, especially where exports cannot be
made efficiently through pipelines.

At one point, more than 1 million barrels per day of oil was
exported using rail or barges. The additional cost has been estimat-
ed to be $5-7 per barrel. With high taxes, it may not make econom-
ic sense to use these alternatives. A recent analysis indicates that as
production costs increase due to using more advanced, expensive
technology to extract what is left from existing fields, and as trans-
portation costs increase because of the use of more expensive rail
and barge, no profit remains for reinvestment purposes even with oil
prices exceeding $25 per barrel. In addition, there is insufficient
pipeline export capacity out of West Siberia, especially since the gov-
ernment rejected the idea promoted by several private Russian oil
companies to build a pipeline from West Siberia to the Murmansk
area, or at least to the Barents Sea near Murmansk. The government,
in effect, has created a situation where only high cost transportation
alternatives are available for the marginal barrel produced. Thus, the
tax increases and the lack of new export pipeline capacity rendered
the exploration and development of expensive oil fields senseless.

The pipeline situation is more problematic than just the rejection
of the pipeline from West Siberia to Murmansk. The government, at
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the behest of Transneft, the government-owned oil pipeline trans-
portation monopoly, decided to build a pipeline to the Far East
instead. The Japanese lobbied for the pipeline to go all the way to the
port of Nakhodka, not far from Vladisvostok, so that oil could be
exported to Japan. The Chinese lobbied for it to go directly to China
and link up with the internal Chinese pipeline system at Daqing.
After years of pondering, the Russian government finally decided on
the route to China. The problem with either route is the high cost of
construction and the associated high cost of pipeline transportation.
The costs are comparable to the costs of railway transportation of oil
and therefore make any attempt to increase West Siberian produc-
tion subject to the same problem currently faced - namely, no prof-
it generated and therefore no incentive to increase production.

Finally, the government places in each of the licenses it provides
for the development of oil fields a maximum level of production.
These production levels were determined using oil production tech-
nologies of the 1980s. With today’s modern technology, it is quite
easy to exceed the approved oil production while still maintaining
sound oil field management practices. The government has used
these limits in the licenses in a selective fashion to bring pressure
against companies. These tactics led to a reduction in production as
well as increasing the opportunities for corruption.

The companies’ reaction to these government policies has been to
reduce investment in the oil sector even as earnings increase. In addi-
tion, the companies have been taking their money out of the coun-
try; capital flight has increased substantially in the last several years.

In mid-2005 Russian oil production has shown an upturn,
although the year-on-year growth is still in the 2-3 percent range
rather than the 9-11 percent range before the stagnation occurred. It
is unclear whether this is a true upturn in production or merely a
small revival based on the previous poor results.

There is some hope, however, since the government has proposed
to break the link between the MRT indexation and world oil price.
This may lower the tax burden on the industry by between $3.4 bil-
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lion to $4.6 billion. The purpose of the proposal is to create incen-
tives for investment in the oil sector and encourage companies to
invest in fields with higher cost production. The proposal came from
the Ministry of Economic Development and Trade, known for its
reform proposals, and is likely to be opposed by the Ministry of
Finance, whose goal is to increase short-term revenues for the gov-
ernment. In addition, there is much discussion within the govern-
ment of instituting a “differentiated tax” aimed lowering the tax rate
on the more geologically challenged fields with high production
costs in order to stimulate new investment and production. The
interest in this differentiated tax is coming from all Ministries
including the Ministry of Finance. These discussions raise some
hope that the government at last is aware of the problems it is creat-
ing through its tax policies.

For the future, there is significant production potential from new
fields. These new provinces could add 800,000 bpd in four years and
more than 1.5 million bpd by 2015. Development of these new areas,
however, would greatly depend upon fair access to the new resources
for foreign capital, meaning that the new mineral leasing law (sub-
soil law) would have to permit companies owned or controlled by
foreign investors to bid on these resources; current drafts of this leg-
islation would not allow for foreign owned entities to bid and own
these “strategic” resources. In addition, adequate pipeline solutions
would have to occur, allowing for reasonably priced transportation.
Finally, a favorable tax regime would have to be put into place. These
conditions create a rather high bar for the likelihood new investment
and new production.
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Oil demand is driven by oil consumption by vehicles - trans-
portation use makes up more than two-thirds of all oil consumption
in the U.S. and other developed economies. Altering transportation
demand can have a large impact on oil demand and perhaps allevi-
ate the pressure on supply and prices. The peak oil or plateau theo-
ries may not have such dramatic implications if the profile of future
oil demand could be changed significantly. The discussion therefore
turned to what is occurring in the vehicle market.

One of the reasons that oil demand in the U.S. has been increas-
ing is the shift within the U.S. light vehicle market from cars to light
trucks. (Sport utility vehicles - SUVs - minivans and pickups are cat-
egorized as trucks for purposes of fuel economy regulations and
recently comprised half of new “car” sales.) Light trucks have lower
fuel economy standards than cars, permitting automobile compa-
nies to sell more of them without incurring any penalties. As the
shift to SUVs took place, the average fuel economy of new vehicles
in the U.S. declined. This has been one of the main drivers behind
increased U.S. oil consumption, along with the strong economy,
which has led to more cars on the road and more miles traveled per
vehicle. The discussion focused on what can be done to change the
use of gasoline and lower future demand.
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Car/Truck Mix
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Except during brief periods of rapidly rising gasoline prices, the purchase of light
trucks (SUVs, minivans, and pickups) has steadily increased as a share of the U.S.
new car market, contributing to a decline in average fuel economy.

One element of the discussion focused on the use of new and

improved technologies to enhance fuel economy. The conclusion

reached was that automobile manufacturers have introduced a wide

spectrum of new innovative technologies into their vehicles in their
attempts to improve fuel economy. Not all have been used in all mod-
els, however, and some technologies that could be used to improve fuel
economy have instead been used to increase the vehicle’s power.

More radical changes will be necessary to make large jumps in fuel
economy. One technology that could offer large enhancements is the
diesel engine, which could improve fuel economy by an average of 30
percent. European cars increasingly are diesels, so that diesels now
make up about 47 percent of the European car market. European cars
have seen a notable improvement in gas mileage as a result. One U.S.

automobile maker indicated that if its U.S. domestic fleet had the

same mix of diesels as the European fleet, it could improve its fuel
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economy average by three miles per gallon. The conclusion reached
was that there is a market in the U.S. for diesel engines, but the uncer-
tainty is how large it is. The major reasons for the lack of diesel pen-
etration in the U.S. are the bad experience drivers had with diesels
sold in the 1980s, and stricter emissions requirements than in
Europe. A great deal of consumer resistance still exists with diesels
despite substantial improvements in diesel technology since the
1980s, and many major environmental organizations oppose relaxing
emission standards to facilitate a switch to diesel.

Other fuel systems were considered as ways to enhance the fuel
economy of vehicles, including hybrids and fuel cells. Hybrids now
are being sold in limited but growing quantities. With the nominal
price of gasoline in the U.S. recently at record highs, hybrids have
moved from the boutique market to being more main stream. The
U.S. domestic auto makers are playing catch-up with hybrids. Ford
has a hybrid SUV that it is selling well. Ford intends to expand its
production of this vehicle to meet demand. DaimlerChrysler,
General Motors and BMW have joined together to develop their
own hybrid system. The joint development was justified as being
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The steep gasoline price increase since 2003 paralleled the spike during the Iranian revolution
and the start of the Iraq-Iran war, but the price in real terms is still below the 1981 peak.
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faster and better than individual development due to the high costs
associated with this new technology. The goal of these companies is
to put their hybrid technologies into their most popular products.
For the U.S. companies this means their SUVs, where they note that
fuel savings will be greater than in small passenger vehicles.

Fuel cells rely on hydrogen rather than gasoline to power the vehi-
cle. Auto makers are heavily invested in R&D in these systems. The
challenge is to lower the costs of powering vehicles using fuel cells to
a commercially acceptable level. It was unclear whether this cost
would ever be low enough or whether consumers would be willing to
pay a premium for the fuel cell given its advantages in lowering emis-
sions and eliminating demand for gasoline. While the auto makers
have some fuel cell vehicles on the road to test their technologies, it is
not realistic to expect commercially available fuel cell vehicles for at
least 10 years or major market penetration for many years after that.

The discussion focused on very recent shifts in the auto market as
consumers seem to be buying fewer of the largest SUVs. However, it
may be that consumers are merely shifting from the very largest SUVs
to smaller SUVs or crossover vehicles in order to improve their gaso-
line efficiency. With only one or two months of data at the time of the
conference, it was too soon to know whether there is permanent shift
taking place or merely a short-term response to high gasoline prices.

Any transitions in vehicle technology take a long time due to the
large number of cars on the road and the length of time they are dri-
ven. Transitions to new fuel systems can take even longer, due to the
significant investment in fuel production and distribution infra-
structure. It became clear during the discussion that there are few
alternatives and all face significant challenges.

Past experience with alternative fuel vehicles (AFVs) shows that
they had very limited penetration into the auto market. The reasons
included the initial higher cost for the vehicle, concerns about
onboard fuel storage, often higher fueling costs or unreliable pricing
of fuels, safety or liability concerns leading to higher insurance costs,
and a very limited infrastructure available to support the AFVs. In
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addition, competition from the gasoline-powered internal combus-
tion engine did not stand still.

In addition to the fuel economy benefits from AFVs and hybrids,
there is the potential for significant reductions in emissions. In many
metropolitan areas, auto emissions are the most significant air pol-
lutant, and carbon dioxide emissions from autos are a large share of
greenhouse gas emissions. Many of the actions taken to reduce
petroleum use for energy security reasons could also lead to envi-
ronmental benefits.

Thus the question was raised whether a wholesale shift to hybrids
could change not only the dynamics of the marketplace, but also
change the profile in emissions from autos. Some hybrids merely
slow the growth of emissions while others actually could reverse the
growth of emissions and help stabilize the level of CO, in the future.
The need to eliminate carbon from both the power and transporta-
tion would be the only way to stabilize CO, emissions.

With this discussion as background, the alternatives discussed
included plug-in hybrids, liquid bio-fuels, and hydrogen fuel cells
(already discussed above). From a technological viewpoint all faced
challenges. With plug-in hybrids, the vehicle runs on a dual system
using an electric motor and a gasoline engine. The electric motor is
used in start up and low speeds. In addition to the electric motor
there is also a back-up battery system. The vehicle requires heavier
batteries and motors since the system runs on the frequent deep dis-
charge of batteries. Thus advances in battery technology would be
required in order to provide the kind of batteries that could take the
constant deep discharge required before being replaced. It was not
clear that these vehicles lowered emissions, because the kind of fuel
used to generate electricity was an important component of the
analysis. Moreover, there is little interest among vehicle makers for
this technology, primarily due to the problems associated with bat-
tery technology. Consumer acceptance was unknown.

With liquid bio-fuels, the difference made in the use of these vehi-
cles depended heavily upon the type of bio-fuel used. Ethanol was
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probably the preferred alternative due to the minimal changes
required in vehicles, but it requires an entirely different distribution
system from petroleum fuels. Moreover, producing corn ethanol in
large quantities would have an impact on production of food and
animal feed. Thus cellulosic biomass resources would have to be
developed that could contribute to the production of ethanol. These
fuels probably could replace a significant portion of the current
gasoline market, but it is improbable that they could fully replace
petroleum fuels. There are mandates in current law for the use of
ethanol to be added to gasoline as an oxidant in order to lower cer-
tain types of emissions. A more radical shift to bio-fuels will depend
upon the cost of the bio-fuel versus gasoline and would probably
require some initial incentives.
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World natural gas consumption is projected to increase by more
than 50 percent between 2002 and 2025, according to the EIA.
Regionally, growth will be led by Eastern Europe, the Former Soviet
Union, Emerging Asia (includes China, India and most of Asia
except Japan, Australia and New Zealand) and North America. Most
of the world’s reserves are located either in the Middle East (Iran and
Qatar are the second and third largest holders of reserves) and the
Transitional Economies (nations transitioning away from the cen-
trally planned economies of the Soviet Union - Russia is by far the
largest natural gas reserve holder). The consensus view is that the
world holds large gas resources; however, most of them are concen-
trated in areas remote from the major consumers, requiring sub-
stantial production and transportation infrastructure to get the gas
to consuming markets.

Increasingly, liquefied natural gas (LNG) is becoming a more
important part of the world’s gas trade as the costs of liquefaction,
transportation and regasification fall. As LNG becomes more impor-
tant, natural gas markets are shifting from regional to global mar-
kets. But even as this shift is taking place, regional supplies play
important roles in supplying their region while increasingly con-
fronting competition from outside their region. Thus, today, the
Pacific Basin leads the world in LNG liquefaction capacity, followed
by the Atlantic Basin and then the Middle East. However, the sup-
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pliers in the Pacific Basin have to be cognizant of the role of Middle
East suppliers in their region. The same is true of Atlantic Basin sup-
pliers, since Middle East suppliers often can compete. For the future,
the largest liquefaction capacity will shift to the Atlantic Basin based
on current proposals for new capacity, followed by the Pacific Basin
and then the Middle East.

Based on its large natural gas resources, Russia is primed to
become the dominant natural gas exporter in the global market. It
will remain the largest pipeline transporter of gas to Europe and will
become increasingly important in pipeline transportation in Asia to
China, Japan and South Korea. Starting in the next decade it may
play an increasingly important role in the LNG market in both
Atlantic and Pacific basins. The Middle East, namely, Iran, Qatar,
UAE and eventually Saudi Arabia, will become more important in
the LNG market and Iran will become increasingly important in the
pipeline transportation market. Europe and Asia will remain major
importers and will be joined by the U.S as domestic supplies contin-
ue to decline. U.S. imports via pipeline from Canada will be supple-
mented and eventually surpassed by LNG imports from many
sources. Even Europe will become a major importer of LNG in the
next decade and may even import more LNG than Northeast Asia as
several long pipelines are built in Asia.

Politics is likely to prevent some trade routes from being devel-
oped, for example, building a pipeline across North Korea to supply
South Korea. With the supply of gas increasingly coming from Russia
and the Middle East, there will be increased dependence upon these
regions, raising issues of security of supply. While there have been few
political disruptions in the natural gas market to date, this may
change in the future and become a greater issue, just as oil security
dominates today’s discussions.

Moreover, new policy instruments may have to be developed to
accommodate differences between oil and natural gas markets. In
some instances these policy instruments will be identical, such as the
need for supply and demand diversification; however, there will
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inevitably be some differences in approach. For example, oil is not
traded based on long-term supply contracts while natural gas usual-
ly is. OPEC is a dominant factor in the oil market, while no similar
organization exists today in the natural gas market. Oil clearly trades
in a world market, while to date, natural gas is traded in regional
markets. Despite these differences, it would be unrealistic to leave
natural gas out of the consideration of policies for the New Energy
Security.

In the United States, there is a growing gap between production
and consumption. Today, imports comprise 15 percent of the total
supply. By 2025, this gap is expected to grow so that imports will
make up 20 percent of the total supply. Today nearly 90 percent of
these imports are met by pipeline gas from Canada. By 2025, LNG
will provide over half. LNG imports will continue at the five regasifi-
cation facilities available today, and these facilities will continue to be
the largest suppliers of LNG through the entire period to 2025. New
terminals are expected to start coming on in 2006, with the largest
supply coming through the Gulf Coast, the next largest coming from
Mexico to the U.S. West Coast, and some into Florida via pipeline
from regasification facilities in the Bahamas.

The discussion turned to the example of Japan as a major buyer
of LNG. For Japanese energy supply security there are several com-
ponents to the strategy. Diversifying the sources of supply for LNG
is an important element. Japan now has eight countries that supply
LNG, with additional sources to be developed in the future.
Another is that Japan often is the founding customer for the initia-
tion of a new supply project and relies on export finance assistance
in order to finance the project. A third part of the strategy is the
development of a buyers’ consortium where several buyers aggre-
gate their demand in the early years of the project. This helps in
mitigating the gap between supply and demand. Finally, Japan relies
on long-term contracts with take-or-pay clauses. By ensuring a
stream of revenue to the supplier, these rigid contracts help support
a new project, and this in turn helps ensure Japan that the supply
will be forthcoming.
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U.S. LNG Imports at Existing and New Terminals, 1990-2025
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The growing gap between U.S. natural gas demand and domestic supply was met in the
last 20 years primarily with Canadian imports. As the gap grows in the next 15 years,
LNG imports from existing and new terminals will rapidly overtake Canadian imports.
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GAS MARKETS AND SECURITY

Japan foresees changes in the world’s natural gas trade. For the
Asia-Pacific region today, the overwhelming gas trade is in LNG ship-
ments - 89 percent of natural gas supply is LNG. Japan sees new
sources of supply for its region coming mainly from Russia in the
form of LNG from Sakhalin Island and in new pipelines from East
Siberia. In addition, Japan and the entire Asia-Pacific region will have
to compete for new LNG supplies with North America as it becomes
a large LNG consumer.

As the market shifts, there will be new issues and concerns. One
will be higher energy prices with different trading centers setting
prices. Japan is worried about delays in project initiation and surges
in domestic demand due to problems in its energy supply chain - this
may lead to a gap between supply and demand.

Increasing demand from North America and from emerging mar-
kets will lead to more complexity in the LNG trade. It is possible that
with so many new supply projects planned in the next decade the
LNG market may be in surplus sometime after 2015. It also is possi-
ble that the Japanese buyers’ consortium may disintegrate due to
market liberalization and differing corporate strategies. This will put
new pressure on individual companies within Japan.

As the market shifts and new issues and concerns develop, compa-
nies will have to evolve strategies to secure LNG supplies. These
strategies will include a mix of the old and the new. There will be an
emphasis on maintaining the security of supply based on long-term
contracts and supply diversification. There also will have to be
increased competitive pricing and contract flexibility in order to
maintain the comparative advantage of LNG.

Contract flexibility could include changing the pricing point from
a delivery point to the embarkation point to give the purchaser more
flexibility, that is, to provide some opportunity to change to spot
transactions in the event of a mismatch between supply and demand.
In addition, eliminating destination clauses - that is, a contract pro-
vision that requires the buyer to take delivery and does not allow the
buyer to sell the gas to some other buyer - will give the buyer addi-
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tional flexibility. Future contracts either could eliminate destination
clauses entirely or split the gas with some portion subject to a desti-
nation clause and some free of the destination clause.

Some of the new elements in the strategy will focus on portfolio
management of the delivery of LNG. One component will be a focus
on transportation through ownership of vessels or some form of
participation in transportation services. These strategies will help
optimize the cost of transportation and permit greater flexibility to
trade LNG. In addition, the strategy also will focus on the upstream
where new investments in upstream resources and operations may
be necessary.
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Conclusion:
The New Energy Security

The nature of security and insecurity is changing. In the past,
importing countries were concerned primarily about threats of sup-
ply interruptions due to embargoes or political or military distur-
bances. Suppliers worried about security of demand, fearing short-
term price drops and long-term price-induced conservation or fuel
switching. Now importing nations face the likelihood that sooner or
later, even if producers are cooperative, declining reserves and high-
er prices may cause economic harm, a central concern about supply
security. Many exporting nations already face the reality of declining
reserves and, although high prices and improved technology can
delay the day of reckoning, can foresee the end of their ability to
export meaningful quantities of oil.

The discussions on oil markets, regional supply and demand,
transportation demand, and natural gas markets led to some gener-
alizations about policies shaping the search for a New Energy
Security. In many respects energy security from consuming and pro-
ducing countries’ perspectives really are two sides of the coin rather
than polar opposites. Because consumers depend upon producers
for supply and producers depend upon consumers for demand, the
policies implemented by either will have a clear impact on the other.
Moreover, with IOCs having full equity access to only 6 percent of
the world’s oil reserves and another 18 percent accessible only
through negotiation with the NOCs and the new Russian compa-
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nies, working together is really the only option if sufficient supplies
are to be made available to meet growing demand. It is likely that
only Saudi Aramco can manage to expand its capacity without the
assistance of the IOCs, although even Saudi Aramco has turned to
IOC:s for help in development of its gas resources. Thus, even the
richest NOC finds it beneficial to work interdependently with the
IOC:s to achieve its goals.

The discussion also made it clear that a confluence of factors has
placed upward pressure on prices and heightened price volatility.
First is the partial collapse of two pillars that sustained the ability of
yesterday’s world oil markets to respond to supply interruptions.
The disappearance of excess capacity eliminated the major source of
surge production, and the system of emergency stocks held by IEA
countries has been weakened by the emergence of non-member
countries that have a significant impact on world oil markets, such
as China and India. Both countries, however, are building these
strategic stocks and perhaps, as these stocks come into being, the
second pillar of the old energy security policy will be strengthened.
A third factor contributing to recent high prices has been inadequate
investment in refining capacity and other infrastructure in import-
ing countries. Just as the lack of surge production capacity can pre-
vent a rapid response to a crude oil supply interruption, tight refin-
ing or transportation capacity can prevent a response to outages or
rapid demand increases. Private and public investment decisions can
help to strengthen all of these elements of energy security, although
they will not be able to do more than smooth the transition if the
fears of an early peak in oil reserves prove to be well founded.

By examining the growth of natural gas trade, the increasing
dependency of consuming nations on gas imports, and the upward
pressure on prices, it is clear that in the future the notion of energy
security will increasingly have to encompass natural gas trade in
addition to oil trade. Both consuming and producing countries need
to evolve policy instruments that will address insecurities in both
markets, including investments to expand infrastructure.
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CONCLUSION: THE NEW ENERGY SECURITY

The discussion of regional producers and consumers focused
attention on the disparate strategies relied upon to enhance energy
security. These policies covered both supply and demand options
and varied depending upon individual circumstances. Common
themes emerged, however. For the consuming countries, dealing
with the gap in supplies of oil and gas was paramount. Diversifying
the sources of supplies was a common element. Equity investments
in upstream resources were important to Chinese and Indian NOCs
and as well as to IOCs. Japan has largely abandoned that policy in
oil, but pursues it in natural gas.

Building and holding strategic oil stocks, pursuit of alternative
fuels, and conservation and energy efficiency policies were common
to all consuming countries and will need to be strengthened to avoid
painful adjustments to future high or volatile prices. Slowing the
growth of demand for hydrocarbon-based fuels from transportation
was high on all agendas. The problem of transportation demand was
being addressed through R&D into alternatives in the developed
consuming countries, while the emerging countries dealt with it in
other ways, whether through developing bio-fuels or through gov-
ernment actions that would limit the growth in demand for vehicles.
Producing countries were taking steps to ensure that demand for
their oil and gas resources remained strong and that trade in these
commodities was not interrupted.

The New Energy Security will have to solve the problems inherent
in unstable and constrained oil and natural gas markets, in oil mar-
kets where excess production and refining capacity has disappeared
and is not likely to reappear for some time, and in natural gas mar-
kets where LNG trade is changing regional markets to global markets
and long-term contracts are slowly giving way to the flexibility of
spot markets. At the end of the day, many of the questions posed at
the beginning of this discussion remain to be answered. A New
Energy Cooperation between consuming and producing countries
seems an essential element of progress toward a New Energy Security.
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