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PREFACE 
By letter dated December 30, 1994, the 

Secretary of Energy requested the National 
Petroleum Council (NPC) to undertake a study 
of the role that the oil and gas industry plays in 
the nation

,
s economy and of the issues and 

policies affecting the industry's future. Specifi­
cally, she requested: 

the National Petroleum Council to 
identify the issues and policies that 
will most likely shape the industry 
over the next twenty-five years, and 
advise me on the most constructive 
and realistic resolution of these 
issues with respect to the future vital­
i ty of  both the industry and the 
economy. Your report will be most 
useful if it includes a candid review 
of the oil and gas industry's role in 
the nation

,
s economy and is specific 

about the i ssues and policies that 
may alter the industry's vitality in the 
next century. Your analysis should 
focus in particular, although not ex­
clusively, on government policies in­
tended to reconcile energy needs and 
environmental compliance strategies 
which you have identified to me as 
being so critical to your future. 

(See Appendix A for the complete text of the 
Secretary

,
s request letter and a description of 

the National Petroleum Council.) 

The NPC established a Committee on Fu­
ture Issues to prepare a proposed response to 

the Secretary's request. The Committee was 
chaired by Phi lip J, Carroll, Presi dent and 
Chief Executive Officer, Shell Oil Company. 
William H.  White, Deputy Secretary of Energy, 
served as the Committee

,
s Government 

Cochair. The Committee was assisted by a Co­
ordinating Subcommittee, charged with con­
ducting the study analyses and preparing a 
draft report ,  and by several  ad hoc  wo rk 
groups. (See Appendix B for rosters of the 
study groups.) Charles River Associates Incor­
porated was retained by the NPC to assist in 
analyzing the role of the oil and gas industry in 
the economy under the supervision of an Eco­
nomic Review Panel. Arthur D. Little, Inc. was 
retained by the NPC to assist the Coordinating 
Subcommittee in its effort to identify future 
issues for the industry. 

For purposes of this report, the term "oil 
and gas industry, includes: oil and gas explo­
ration and production; the oil field service and 
supply companies that support those activi ­
ties; oil refining; gas processing; the trans­
portation, distribution, and storage of crude 
oil, natural gas, and petroleum products; and 
the retai l  sale of natural gas and petroleum 
products to the end-consumer. The response 
to the Secretary's request involved contribu­
tions from representatives of the various seg­
ments of the oil and gas industry including in­
tegrated and independent producers, refiners, 
processors, transporters, distributors, and 
marketers as well as service and supply com­
panies. Additionally, the study sought and 

1 



considered the views of a broad range of 
thought leaders on oil and gas issues including 
government policy makers and regulators; en­
vironmental, consumer, and labor organiza­
tions; customers; other energy suppliers; and 
academia and other industry observers. 

An overview of the study's results follows 
this Preface. The Secretary's request for a can­
did review of the oil and gas industry's role in 
the nation's economy is addressed in Chapter 
One, "The Oil and Gas Industry's Role in the 
Nation's Economy." Chapters Two and Three 
respond to the request to identify the issues 
and policies that will most likely shape the in-
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dustry over the next 25 years. Issue identifica­
tion was accomplished through a series of 45 
interviews and three facilitated workshops in­
volving thought leaders from both within and 
outside of the industry. Chapter Two, "Views 
of the Past and Future," leads up to the issues 
by looking for lessons in the past 25-year his­
tory of the industry and describing views of 
the future. A set of key issues for the future of 
the oil and gas industry is presented in Chap­
ter Three, "Issues for the Next 25 Years." Rec­
ommendat ions t o  aid in the resolution of 
these issues in the future are  described in 
Chapter Four, ''Approaches to Future Resolu­
tion of Issues." 



OVERVIEW 
The mission of the U.S. oil and gas indus­

try is to provide reliable and affordable energy 
supplies in a manner reflecting shared societal 
concerns for environment, health, and safety. 
The challenge to the industry over the next 
25 years is to achieve this mission within a 
rapidly changing, increasingly global, highly 
competitive landscape. This study effort has 
identified four groups of issues that will likely 
shape the industry and affect its ability to meet 
this challenge: energy security, industry ­
government interface, environmental concerns, 
and the industry's image. Because of the im­
portance and pervasiveness of the industry's 
products to the nation, successful resolution of 
these issues is critical. History shows that the 
industry can function most effectively and effi­
ciently in an environment that relies on market 
forces to the maximum extent possible. 

Accordingly, the NPC finds that the con­
structive and realistic resolution of these issues 
requires leadership within the oil and gas in­
dustry to improve and expand communication 
with stakeholders outside the industry, and 
leadership within the government to improve 
coordination of policies affecting the industry. 

INDUSTRY,S ROLE IN THE 
NATION,S ECONOMY 

The "oil and gas industry, is a significant 
and crucial component of the domestic econ­
omy. The industry is  large-it employ s 
1.5 million men and women and represents 

between 3 and 5 percent of the economy, de­
pending on the measurement used. According 
to the most recently available data, oil and gas 
is larger in total output than health services 
and pharmaceuticals, larger than the domestic 
automotive industry, and larger than the total 
of education and social services, computers 
and computer services, and iron and steel 
manufacturing. Industry wages are about 14 
percent above the U.S. average, and over 8 per­
cent of industry employees are scientists or en­
gineers, as compared with U.S. industry aver­
age employment of 1.4 percent scientists and 
engmeers. 

More importantly, oil and gas are funda­
mental enablers of the domestic economy. 
More oil and gas are consumed indirectly via 
the goods and ser v ices people buy than 
through direct sales of fuel to individual con­
sumers. Using substitutes for oil and gas is 
very difficult in todays economy. Trying to do 
so before the technology for cost-competitive 
alternatives is developed could jeopardize the 
well-being of the nation's citizens and the com­
petitiveness of its manufacturing industry. 

VIEW OF THE PRESENT AND 
FUTURE 

Today the industry is affected more than 
ever by both domestic and international com­
petitive forces and environmental concerns. 
Prices of crude oil, natural gas, and petroleum 
products all respond to a volatile international 
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marketplace. In the natural gas business, all 
aspects from production through local distri­
bution are being transformed by deregulation, 
enhancing competition among gas suppliers 
and among fuels. Service companies from 
other countries have become significant com­
petitors to U.S. firms. The refining and mar­
keting businesses face increased regulatory 
costs driven by stringent requirements on fuel 
composition as well as increased pressure from 
national oil companies and other international 
competitors. The growing cost of environmen­
tal protection is a key factor in this equation. 
The industry recognizes the need to take ap­
propriate steps to safeguard the environment 
for future generations, but those costs add to 
pressures on international competitiveness. 

These increased competitive forces and 
new technology have significantly affected the 
character of the industry. The development 
and use of technology have dramatically re­
duced the costs of finding oil and gas, of pro­
cessing them into products, and of delivering 
these products to individuals and businesses. 
The oil and gas industry is as high tech as other 
industries carrying that label, such as comput­
ers and telecommunications. Moreover, the 
competitive marketplace has created niches for 
a highly diverse set of companies within the in­
dustry, often resulting in different goals among 
industry members. This diversity is an asset 
because of the flexibility it provides in meeting 
the changing competitive forces facing the en­
ergy marketplace. However, for that reason, oil 
and gas companies often do not appear as 
much an "industry" as do more homogeneous 
sets of companies, such as automobile manu­
facturers. 

This report includes a view of the oil and 
gas industry over the next 25 years from a 
broad range of parties: public interest and en­
vironmental organizations, industry observers 
and analysts, customers, and industry partici­
pants from companies involved with all aspects 
of the business. As might be expected, the 
views of 2020 foreseen by these diverse groups 
covered a wide spectrum. Many believe that 
consumption patterns and the level of world­
wide use will reflect a continuation of existing 
trends, with energy use rising with growing 
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population and economic development. Oth­
ers foresee a radically different world, with flat 
or declining fossil fuel use, either forced by en­
vironmental considerations or made possible 
by technological advances in the production 
and use of energy. 

There was, however, surprisingly broad 
agreement on key elements of the outlook for 
the United States over the next 25 years. This 
consensus can be characterized as follows: 

• The United States and the world will still 
be using large amounts of oil and gas in 
2020, not significantly different from the 
more than 60 percent share of world en­
ergy consumption these fuels represent 
today. 

• At the same time, continuing advances in 
the technology of the production and 
consumption of these fuels will lead to 
improvement in the efficiency of their use 
and in the effective management of their 
environmental impacts. 

• There is no expectation that the decline in 
domestic oil production will be reversed, 
though steps can be taken to slow the de­
cline. As a result, there is a broad belief 
that the United States will be increasingly 
dependent on oil imports. 

• While U.S. import reliance will continue 
and likely grow, there is broad optimism 
that, with the development of oil re­
sources in Russia, other republics of the 
Former Soviet Union, China, Latin Amer­
ica, and Africa, the United States will have 
access to a diversity of supply sources that 
will reduce its vulnerability. 

• The U.S. natural gas resource base is sub­
stantial, and its development is a means of 
limiting dependence on imports of both 
gas and oil. 

This view of the future, though widely 
held, is far from certain. The challenge facing 
the industry and the nation is the establish­
ment and maintenance of a business and regu­
latory environment that will permit the indus­
try to adapt and evolve in an increasingly 
global and competitive marketplace. 



ISSUES FOR THE NEXT 25 YEARS 

This study identified a range of issues that 
can be grouped into the following four cate­
gories: energy security, industry-government 
interface, environmental concerns, and the 
public perception of the industry. The diverse 
set of thought leaders participating in this 
study were consistent in the concerns they ex­
pressed: 

• Energy Security. Stemming from declin­
ing U.S. oil production and increased re­
liance on imports, energy security is of 
broad concern . A rational regulatory 
framework and reasonable access to re­
sources in the United States are of critical 
importance to the oil and gas exploration 
and production segment of the industry. 

• Industry-Government Interface. Main­
taining and improving the industry's abil­
ity to compete, both globally and domes­
t ically, will  require more efficient 
regulatory processes and consistent for­
eign policy stances. In particular, regula­
tions that better utilize market forces and 
trade policies that do not place U.S. firms 
at competitive disadvantage would play a 
powerful and positive part in the future 
health of the economy. 

• Environment. The array of environmen­
tal issues, from local environmental qual­
ity to global climate change, will play a 
significant role in the industry's future. 

• Industry Image. The industry recognizes 
that the understanding and opinions of its 
many stakeholders will serve as important 
determinants of policy rationality and fu­
ture opportunities, and must therefore be 
addressed. 

APPROACHES TO RESOLUTION 
OF ISSUES 

The oil and gas industry can most suc­
cessfully carry out its mission and realize its 
value to the nation in an environment driven 
by market forces. Balancing this with the need 
to meet environmental and other societal goals 
and given the inherent uncertainties of our en­
ergy future, a more flexible and responsive 

policy and regulatory framework is required. 
Th� NPC therefore recommends the following 
actiOns: 

• Encourage responsible development of 
domestic resources. Recognizing the 
likely increase in import reliance, actions 
should be taken to encourage the develop­
ment of abundant domestic natural gas 
supplies, to negotiate realistic standards to 
allow access to the most promising re­
maining oil resources, and to reassess leg­
islative and regulatory constraints that in­
hibit the ability of the industry to make 
the most effective use of those resources. 

• Encourage development of as wide a 
range as possible of foreign import 
sources. U.S. policy should seek to avoid 
reliance on imports from a limited num­
ber of nations. 

• Use sound science in legislative, regula­
tory, and judicial processes. Govern­
ment should use the most up-to-date sci­
entific and risk assessment information 
available. Both the quality of the science 
and its communication to decision mak­
ers are critical. 

• Require cost-benefit analyses for regula­
tory interventions. Government should 
use cost-benefit analyses to ensure that 
decisions are made with full awareness of 
the trade-offs involved. 

• Use goal-oriented regulatory mecha­
nisms where regulatory intervention is 
necessary. Government regulatory ac­
tions, where appropriate, should specify 
desired outcomes rather than specific 
compliance methods. 

• Encourage science, economic, and en­
ergy education. Industry should further 
its efforts in the educational arena. In­
dustry has a strong history of supporting 
educational programs, yet more could be 
done. An understanding of the role of 
energy in the nation's economy will con­
tribute to well-informed public policy. 

The effectiveness of the above specific ac-
tions depends greatly on trust among stake-
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holders and a willingness to work toward com­
mon goals. Two characteristics of the industry 
create challenges to achieving this outcome. 
First is the poor public perception of the in­
dustry, in part because of the industry's own 
actions, inactions, and stances, but also in part 
because of the blame the industry took for sup­
ply disl ocations which were actually at­
tributable to federal regulations. For example, 
it is now generally recognized that oil product 
allocation rules caused the gasoline lines and 
that natural gas price controls resulted in win­
tertime supply curtailments. Second, the di­
versity that makes the industry so competitive 
and responsive necessarily results in a variety 
of industry voices. Policy -making in the 
United States responds best to a coherent voice, 
and the oil and gas industry has to ensure that 
its diversity does not impede its ability to argue 
for rational policies. The Council recognizes 
that the industry has a responsibility to im­
prove its credibility and an opportunity to lead 
in the resolution of contentious issues. The 
following two recommendations call for lead­
ers in both industry and government to take 
the initiative in improving the process by 
which issues of importance to the industry and 
the nation are resolved: 
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• Industry should improve and expand 
communication with stakeholders out­
side the industry. This improved and ex­
panded communication with stakeholders 
is intended to provide a basis to resolve 
more effectively the issues the oil and gas 
industry will face in the future. Enhanced 
communication must be championed by 
industry leaders to be effective, and to 
show the commitment to real changes in 
relationships with stakeholders. Effective 
dialogue will promote resolution of issues 
through consideration of the positions of 
all stakeholders, resulting in a realistic ba­
sis for action. 

• Government should improve coordina­
tion of policies affecting the oil and gas 
industry. Policy decisions that affect the 
oil and gas industry are made in many 
different departments and agencies of the 
federal government. Improved coordina­
tion would provide an opportunity to bet­
ter resolve conflicting policies with a fuller 
understanding of energy's role in the 
economy and of the impact of policy mea­
sures on the industry. The coordination 
might be achieved through a working 
group of high-level government officials 
from federal departments and agencies 
whose operations affect the oil and gas in­
dustry, such as the Environmental Protec­
tion Agency and the Departments of En­
ergy, State, Defense, Treasury, Commerce, 
and Interior. 

There was not time in the study to analyze 
existing forums, associations, committees, or 
other mechanisms to determine how best to 
implement these recommendations. However, 
it would be desirable to utilize existing struc­
tures unless a clear and compelling need is 
demonstrated to the contrary. 

In summary, the NPC believes that the 
government should continue to improve its ap­
proach to regulation and its policy interface 
with the industry. However, the NPC recog­
nizes that no industry is likely to succeed in a 
free market unless stakeholders see sufficient 
commonality between their goals and those of 
the industry in question. One of the lessons of 
this study is the realization that there may be 
more commonality of goals between the indus­
try and its stakeholders than previously 
thought. These shared goals can serve as a 
starting point for a more cooperative approach 
to addressing future issues. The industry 
should take the initiative to set a new course in 
its relations with both government and its 
many stakeholders. 



CHAPTER ONE 
THE OIL AND GAS INDUSTRY'S ROLE 

IN THE NATION'S ECONOMY 
In the simplest terms, the role of the oil 

and gas industry in the economy is to produce 
oil and gas and supply its products to con­
sumers and to other industries. Those energy 
products enable the activities of other indus­
tries and the way Americans live. Oil and gas 
are affordable forms of energy that are trans­
portable and storable. These qualities make 
them efficient sources of energy for transporta­
tion and heating uses, and flexible sources of 
energy for generating electricity. With current 
technologies, the mobility and flexibility of oil 
and gas are unmatched. The challenge in re­
sponding to the Secretary's question is to ex­
plore what these simple facts mean for the na­
tion's economy and to provide measurements 
where possible. 

The NPC retained Charles River Associates 
Incorporated ( CRA) to examine the role of the 
oil and gas industry in the national economy. 
CRA performed a re-analysis of the national 
input-output tables, assembled statistics on the 
industry, and considered the role of oil and gas 
in the economy. CRXs summary of its research 
is contained in Appendix C of this report. 

DEFINITION OF THE INDUSTRY 

First, it is necessary to define "the oil and 
gas industry" as the NPC is using the term. For 
the purposes of this report, the term includes: 
oil and gas exploration and production; the oil 
field service and supply companies that support 
those activities; oil refining and gas processing; 
the transportation, distribution, and storage of 

crude oil, natural gas, and petroleum products; 
and the retail sale of natural gas and petroleum 
products to the end consumer. The oil and gas 
industry defined in this way includes nearly 
1.5 mill ion people working for more than 
40,000 companies. Most of these people and 
companies serve primarily the domestic mar­
ket, but the headquarters, engineering, and re­
search functions of many multinationals are in­
cluded, and export markets are critical to many 
service and supply companies. 

This is an inclusive definition of the oil 
and gas industry, but even so it cannot lead to 
complete measures of the oil and gas sector of 
the economy. The industry is a surprisingly 
fluid and dynamic entity. Technical services 
that might have been provided within compa­
nies not long ago may now be provided by in­
dependent contractors and consultants; other 
functions like credit card operations are now 
often contracted out, and thus become parts of 
other sectors of the economy. The relative 
roles of oil and gas companies and project en­
gineering contractors are constantly shifting. 
The petrochemical industry is not included in 
this definition of the oil and gas industry, but it 
is highly integrated with some components of 
the oil and gas industry, and of great economic 
importance in its own right. 

To obtain perfect measures of the industry 
is not important, but to recognize the dynamic 
process of reshaping and adj usting to new 
technologies and evolving economic realities is 
critical. Even the definition reveals an impor­
tant role of the oil  and gas industry in the 
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economy-it is a source of business opportu­
nity for individuals and companies large and 
small, focused both domestically and interna­
tionally, and thus economic opportunity for 
the nation. 

ROLE OF THE OIL AND GAS 
INDUSTRY 

Before turning to measurements of the oil 
and gas industry, it is useful to step back and 
consider the role of energy in an economy. 
Figure 1- 1 shows the relationship between en­
ergy use per capita and gross domestic product 
(GDP) per capita in 1994 for 77 countries. As 
economies develop, both income, represented 
here by GDP per capita, and energy use rise, il­
lustrating the role of affordable energy in en­
abling economic development. And more de­
veloped economies have been able to devote 
more attention and resources to environmental 
quality, public health, and education, making 
considerable progress over the last several 
decades. The link between economic develop­
ment and environmental quality is best cap­
tured in the familiar maxim, "poverty is the 
worst polluter." 

The role of the oil and gas industry in the 
nation's economy might be described as to sup­
ply reliable and affordable energy in the form of 
oil and gas and their products, while reflecting 
societal concerns for the environment, health, 
and safety. This is not a static task, and the oil 
and gas industry is continuously restructuring 
as technology and the needs and wants of soci­
ety change. Producing properties are reallo­
cated to the size and type of firm that can most 
efficiently produce them. Distributors with 
strong ties to their markets take a larger share of 
the retail business. Brokers fill a market niche 
in the deregulated natural gas business. The di­
versity of the industry, and the competition and 
the changing roles of the players within it, pro­
vide the dynamic force and flexibility to adjust 
to the needs of the time, thus providing gains in 
efficiency for the nation. 

MEASURING THE OIL AND GAS 
SECTOR OF THE ECONOMY 

The first step in measuring the size and 
value of the industry is to review the standard 
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measures of the oil and gas sector of the econ­
omy-the role of the industry as a producer in 
the economy. Measures of the size of the oil 
and gas industry are summarized in Figure 
1-2. The industry generally represents 3 to 5 
percent of the economy-surprisingly large 
for one sector of the economy considering the 
breadth of economic activity in the United 
States. This is illustrated with the comparative 
graph in Figure 1-3. The total output of the 
oil and gas industry exceeded that of health 
services in the most recent compilation of data 
in this form. "Value added" is the total output 
of a sector of the economy less the cost of in­
puts that sector purchases from other sectors. 
On this basis, the oil and gas industry is larger 
than the domestic motor vehicle industry, 
computer industry, and m any other well­
known industries regarded as critical for the 
U.S. economy. 

Figure 1-2 also indicates the scale of the 
spending by the oil and gas industry to pro­
duce its products. The spending includes 
taxes, royalties, environmental investment, and 
wages. Notably, wages for the oil and gas in­
dustry are 14.2 percent higher than the U.S. av­
erage. Spending also includes, perhaps most 
critically, investment and research and devel­
opment. The industry must invest heavily to 
produce the high "value added" shown in Fig­
ure 1-3. Despite being in a low-growth mode 
in its domestic markets, oil and gas is responsi­
ble for about 3 percent of private domestic in­
vestment and 3 percent of industrial research 
and development in the United States. The in­
dustry is an important customer for other U.S. 
industries through its investment and its oper­
ations. For example, the industry consumes 
8 percent of construction industry output, 
5 percent of mining industry output,  and 
4 percent of chemicals, plastics, and p aper 
products. The large construction share reflects 
the importance of investment by the oil and 
gas industry. 

ROLE OF OIL AND GAS IN 
CONSUMPTION 

The oil and gas industry plays a broader 
role in the economy in terms of the impor­
tance of its products. The flows of direct and 
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The Oil and Gas Industry Provides: 

• 4.7o/o of U.S. gross output ($380 billion in 1987) 
• 3.0o/o of private, nonresidential U.S. domestic investment 

($22.5 billion in 1987) 
• 2.9o/o of all industrial research and development funded by 

U.S. companies ($2.2 billion in 1991) 
• 4.3o/o of all federal, state, and local taxes ($91.9 billion in 1991) 
• 84.4o/o of federal mineral lease royalties ($3.1 billion in 1993) 
• 1.4o/o of U.S. employment (1.5 million jobs in 1993) 
• 20.8o/o of U.S. spending on pollution abatement in manufacturing 

($5.3 billion in 1992) 
• Wages 14.2o/o higher than U.S. average ($30,117 v. $26,361 in 1993) 

Note: Employment data includes petroleum industries in mining, manufacturing, transportation, wholesale & retail trade. 

Figure 1-2. The Oil and Gas Industry in Perspective: Value to Economy. 
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indirect oil and gas consumption are illus­
trated in Figure 1-4 . Direct consumption 
refers to oil and gas products used directly by 
consumers, such as natural gas and heating oil 
used to heat homes and gasoline used to fuel 
automobiles. Indirect consumption includes 
the oil and gas embodied in other goods and 
services that the consumer buys, from natural 
gas used to generate electricity or heat offices 
to the oil and gas inputs used to produce and 
distribute the products of manufacturing in­
dustries. Only some 30 percent of oil and gas 
is used directly at the retail level; the other 70 
percent is embodied in other goods and ser­
vices. Even with respect to the oil used in 
transportation fuels, only half is used directly 
by consumers for personal transportation.  
Fully half is part of the industrial and com­
mercial web of the economy. 

Figure 1-4 gives a sense of the direction of 
oil and gas energy flows through the economy, 
but it may be helpful to put this in more com­
mon terms. Each day, the industry produces 
enough gasoline to drive 2 million cars from 
New York to San Francisco, enough jet fuel to 
fly another 700,000 people over the same route, 
and enough natural gas to satisfy the annual 
heating and cooling needs of 163,000 single­
family homes. At an individual level, everyone 
is familiar with oil and gas consumption. How­
ever, people are less familiar with the pervasive­
ness of the industry's products and the vital role 
of the industry in the national economy. 

A revealing way of thinking about the 
value of a product is in terms of what it would 
cost to replace that product in its various uses 
with the best available alternative. The pie 
charts in Figures 1-5 and 1-6 show the distri­
bution of oil products and natural gas respec­
tively supplied by end use. Between motor 
gasoline, aviation gasoline, on- and off-high­
way diesel use, and other categories, almost 70 
percent of petroleum products are going to 
transportation uses. For most of these uses, 
cost-effective alternatives do not now exist. 
The major substitutes for natural gas in its var­
ious uses are oil products and coal, but natural 
gas has been gaining market share because of 
its cost effectiveness, flexibility, and environ­
mental benefits. Substituting away from natu-
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ral gas means higher cost and/or lower quality. 
In the broadest sense, for each use of oil and 
gas, the value is the cost of switching to an al­
ternative. This will vary with the specific use 
and over time, as new technologies become 
available both for alternative energy sources 
and for more efficient ways of using oil and 
gas. But oil and gas serve a vital role in the 
economy because the market system has found 
them the most efficient energy sources to serve 
the consumer and industrial needs of the na­
tion. Other energy sources would be more 
costly, and consequently, would reduce the na­
tional wealth. 

LOOKING TO THE FUTURE 

The U.S .  oil and gas industry must find 
the means, including new technology, to meet 
the future challenges it faces, both in lowering 
cost to maintain competitiveness and in mini­
mizing environmental impacts. In responding 
to these challenges, the oil and gas industry is 
increasingly becoming a knowledge business, 
and an exporter of knowledge services to the 
rest of the world. The United States has been 
the leader in oil and gas technology since the 
beginning of the industry. The emphasis on 
technology is reflected in the quality of em­
ployment in the oil and gas extraction and re­
fining segments of the business. The propor­
tion of scientists  and  engineers in total  
employment is  shown in Figure 1-7. At over 
8 percent, it is well above the U.S. average of 
1.4 percent, and much higher than in other 
segments of the economy. The importance of 
computerization and knowledge advances has 
paralleled or led that in other sectors of the 
economy. Three dimensional seismic and pin­
point directional drilling, for example, have 
not only lowered exploration and development 
risks and costs, but have allowed activities to 
proceed with reduced impact on the environ­
ment. As a knowledge industry, the oil and gas 
sector is a source of opportunity for U.S.  com­
panies and individuals in those knowledge 
areas in which the U.S. economy must succeed 
to be competitive in the evolving world econ­
omy. This has been and will continue to be an 
important dimension of the role of the oil and 
gas industry in the U.S. economy. 
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CHAPTER Two 
VIEWS OF THE PAST AND FUTURE 

INTERVIEW AND WORKSHOP 
PROCESS 

To research opinions on future issues for 
the oil and gas industry, Arthur D. Little, Inc. 
(ADL) conducted a series of 45 interviews 
and three facilitated workshops involving 
thought leaders. As an introductory step for 
the issue development process, ADL asked in­
terviewees first to comment on how things 
have changed over the past 25 years, and then 
to present their view of the future in the year 
2020. This exercise was useful to put respon­
dents in the frame of mind to consider future 
issues, and the results of the exercise provide 
useful context for the issue discussion in the 
next chapter. 

The interviewees and workshop partici­
pants were chosen jointly by ADL and the 
NPC to represent a range of views from in­
side and outside the oil and gas industry. 
ADL personnel conducted the interviews and 
provided anonymous interview summaries 
and analysis to the NPC, as described in Ap­
pendix D. The NPC did its own analysis of 
the interview and workshop information. 
This chapter presents that information, sup­
plemented with some history of develop­
ments in oil and gas markets, the results of an 
NPC study of the oil and gas outlook con­
ducted in 1970, and a brief summary of the 
current Energy Information Agency (EIA) 
outlook for oil and gas. 

PAST AS PROWGUE: 1970 TO 1995 

1970 Recalled 

Before thinking about the future, it is in­
structive to look back at the past to see how 
earlier efforts at gazing into the future have 
fared. Since this study attempts to address the 
next 25 years, it is useful to go backward 25 
years to 1970 to see the outlook then looking 
forward to 1995, and contrast that with what 
has really happened. 

In 1970, World War II had been over for 
25 years. A year earlier two Americans had 
walked on the moon, a high point for the na­
tion. The United States had enjoyed high eco­
nomic growth and prosperity over the post­
war period, although there was a perception in 
the late 1960s that the rewards were not equally 
distributed across society. The civil rights riots 
and the assassination of three major national 
figures between 1963 and 1968 made it clear 
that some major social problems existed. The 
turbulent times at home reflected tensions 
throughout the world. The Cold War with the 
Soviet Union had been underway for the past 
quarter-century, and the United States had 
been fighting in Vietnam since the mid-1960s. 

In technology, the moon landings were 
the signal events, and there promised to be sig­
nificant technological spin-offs from the pro­
gram in such fields as telecommunications, 
health, energy (solar), and prepared foods. 
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The hand-held calculator, although priced 
above $IOO, was replacing the slide rule. The 
computer was a large mainframe with input 
from a deck of key-punched cards and output 
on wide green-striped paper. Telephones were 
rotary dial; copy machines were just beginning 
to replace carbon paper; and VCRs, fax ma­
chines, and cellular phones were still far in the 
future. 

Energy was not something Americans 
thought or worried about. The post-war pros­
perity had been fueled with inexpensive oil, 
mainly from the rich oil fields of the south­
western United States, but increasingly from 
abroad, especially from the Arabian Gulf. Pop­
ulations were expanding to "bedroom commu­
nities" that began to surround every major city, 
and commuters drove large cars made in De­
troit. They fueled their cars with leaded gaso­
line, costing less than 40 cents per gallon, 
bought in stations with attendants who washed 
their winds hields and checked t heir oil, 
coolant, and tires. 

The energy forecasts of the day under­
standably anticipated that these consumption 
trends would continue, for it was the only pat­
tern known in the quarter-century since the 
war ended. T here was growing awareness 
within the industry and associated government 
and academic circles that the oil fields of the 
onshore lower-48 states had essentially peaked 
in oil production, but this production was ex­
pected to be replaced by increasing volumes 
from the offshore Gulf of Mexico, Atlantic and 
Pacific, and the new promising areas of the 
North Slope of Alaska. Moreover, there was so 
much cheap Middle Eastern oil that imports 
had to be limited by quotas to protect domestic 
production and prevent price declines. The 
Organization of Petroleum Exporting Coun­
tries (OPEC) had been formed and the host 
countries wanted more money and control, but 
their oil remained under concession to the 
multinational oil companies. No fundamental 
change in oil markets was foreseen. 

Natural gas was considered a by-product 
of oil production. Wellhead price controls on 
interstate gas trade by the Federal Power Com­
mission (FPC) had been in effect since the 
I9S4 Phillips Supreme Court decision. In 
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I970, the controlled price was about I7 cents 
per thousand cubic feet (MCF) at the wellhead. 
Wellhead operators sold their gas to interstate 
pipeline companies, similarly regulated by the 
FPC, and the pipelines in turn sold it to local 
distribution companies, regulated by state and 
local Public Utility Commissions. Thus natu­
ral gas was completely controlled from well­
head to consumer, and this situation was ex­
pected to prevail. 

An understanding had been building that 
the quality of the nation

,
s air and water had de­

teriorated. Driven by the first Earth Day in 
I970, President Nixon established the Environ­
mental Protection Agency to begin the cleanup 
and regulate future actions affecting the envi­
ronment. Major environmental legislation was 
enacted during the I970s. The Clean Air Act 
of I970 established air pollution control goals 
including auto emission reductions. Congress 
enacted major revisions in federal water pollu­
tion law in I972 and the Clean Water Act in 
I977. The Resource Conservation and Recov­
ery Act was enacted in I976 to address haz­
ardous waste disposal, and the Superfund Act 
followed in I980. 

Energy Forecasts 

Projections made by the National 
Petroleum Council in the early I970s reflected 
the sense of little change in sight. The study 
said it was "judged unlikely that growth in [en­
ergy] consumption would depart significantly 
from ... 4.2-percent per year rate during the 
I97 1-I98S period:

, 
the limit of the IS-year out­

look. "A range of 3.4-percent to 4.4-percent an­
nual growth embraces the probable changes 
that could be effected" in demand. As Table 2-I 
shows, the actual IS-year average annual in­
crease in U.S. energy use was 0.6 percent. 

Table 2-I also shows that oil consumption 
was expected to grow within a range of 0.9 to 
4.8 percent, but actually grew at an average of 
0.6 percent per year. Domestic oil production 
was predicted to grow within a range of -0.4 
(decline) to 2.S percent, and actually came in 
near the bottom of the range at O.I percent per 
year, even with the addition of oil from the 
North Slope of Alaska. Natural gas use was ex­
pected to grow within a broad range of O.I to 



TABLE 2-1 
NPC'S 1972 STUDY OF THE U.S. ENERGY OUTLOOK 

NPC Forecast for 1985 
1970 1985 

Actual Low lnterm. High Actual 
Energy 

Quad BTU/year 67.8 112.5 124.9 130.0 74.0 
Avg. Ann. Increase 3.4% 4.2% 4.4% 0.6% 

Oil Demand 
MMB/D 14.7 16.7 22.6 29.5 16.0 
Avg. Ann. Increase 0.9% 2.9% 4.8% 0.6% 

Domestic Oil Prod. 
(Crude Oil & NGLs) 

MMB/D 11.3 10.6 13.9 16.4 11.4 
Avg. Ann. Inc. -0.4% 1.4% 2.5% 0.1% 

Natural Gas Demand 
TCF/year 21.7 21.9 36.5 44.2 17.4 
Avg. Ann. Increase 0.1% 3.5% 4.9% -1.5% 

4.9 percent, but actually declined an average of 
1.5 percent per year. Thus the average supply 
and consumption growth estimates were almost 
all at or below the low end of the NPC range, 
and the variances between actual and forecast 
were more volatile than they had been in earlier 
decades. Along with most other forecasts of the 
day, the NPC study failed to foresee the massive 
upcoming changes in energy markets. 

1970-1995 
In 1973, oil in many of the 0 PEC nations 

was expropriated from private oil companies 
and nationalized. Arab nations enforced a se­
lective oil embargo which quadrupled the price 
of crude oil. The embargo combined with fed­
eral price and allocation controls to create 
product dislocations and shortages-the infa­
mous "gasoline lines." Matters settled down 
somewhat for six years as the United States 
struggled with higher energy prices, but the Is­
lamic revolution in Iran in 1979 triggered a 
more than doubling of the crude oil price and 
caused more "gasoline lines." The price of 
crude oil, about $3 per barrel for the four 
decades 1933-73, rose to about $35 per barrel 
in 1982. 

As for natural gas, prices in the interstate 
markets began to lag those in intrastate markets 

shortly after 1970, and shortages outside the gas 
producing states began to develop. Despite the 
growth estimates, 1972 would remain the year 
that U.S. natural gas consumption peaked. The 
problem was greatly exacerbated by the cold 
winters of 1976-77 and 1977-78, when curtail­
ments extended to schools and hospitals in the 
Midwest made it obvious that price controls 
cause shortages. This led to the first steps to­
ward decontrol, a process that is now essentially 
complete all the way to the city gate. 

After 1979, higher oil prices provided in­
centives to increase exploration and develop­
ment efforts in areas outside OPEC, such as the 
North Sea, Mexico, and the United States. 
Shortly after the end of the NPC forecast pe­
riod, in 1986, the price of oil collapsed, and 
marginal U.S. production declined with it. The 
low prices since then may have increased de­
mand somewhat, but energy efficiency im­
provements begun during the 1973-81 high 
price period have continued to depress con­
sumption. Meanwhile, environmental con­
cerns led to restrictions that prevented the U.S. 
industry from exploring in the lower-48 state 
offshore areas (except the western Gulf of Mex­
ico) and in some promising areas of the North 
Slope of Alaska. Today, U.S. crude oil produc­
tion has declined to less than 7 million barrels 

19 



per day. Oil demand today is hardly above 
1970 levels. The United States imports close to 
half of its needs and the industry has shrunk 
dramatically. Compared with 1970, only 13 of 
the 87 largest independent upstream compa­
nies, 15 of the 31 largest integrated oil compa­
nies, and 3,600 of 13,000 recorded production 
lease operators still exist today. 

Considering the magnitude of the changes 
over the past 25 years, it is not so surprising 
that the vision of the future held in the 1970s 
did not come to be. But there is a lesson in 
this-it is possible that changes of a similar 
magnitude will occur over the next quarter­
century, and it would be wise to expect sur­
prise. Useful planning does not depend on ac­
curate forecasts of the future, but in applying 
the lessons of the past to adjust to whatever 
might occur in the future. The power of mar­
ket forces is the most striking of the lessons 
from this period of history. This is illustrated 
by the surge in world oil supply in response to 
higher oil prices in the 1970s, and then by the 
response of demand to those prices. And the 

cost of trying to ignore market forces was evi­
dent in the shortages that resulted from price 
and allocation controls. Another impressive 
feature of this period was the speed of techno­
logical change. The capacity of the nation to 
make real environmental improvements has 
been demonstrated in improved air and water 
quality, but widespread concerns exist today 
about the costs of regulation at both the corpo­
rate and individual levels. 

EIA OUTLOOK 

The review of the past 25 years suggests 
some caution on the subject of forecasts. Nev­
ertheless, they can provide useful bases from 
which to raise issues about the future. The En­
ergy Information Administration's 1995 An­
nual Energy Outlook provides a view of the en­
ergy future of the United States and the world 
through the year 2010. A summary of the ref­
erence case projection from the E I A  outlook is 
given in Table 2-2. The E I A  reference case is 
basically a "trends continued" case. The NPC 

TABLE 2-2 
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EIA 1995 ANNUAL ENERGY OUTLOOK 

World 

Gross Domestic Product (%) 

World Oil Demand (MMB/D) 

OPEC Oi l  Production (MMB/D) 

World Oil Price (1993$/Barrel) 

United States 

Gross Domestic Product (%) 

U .S. Energy Demand (Quad BTU) 

U.S.  Natural Gas Demand (TCFNear) 

U .S. Oil Demand (MMB/D) 

U .S. Oil Production (MMB/D) 

U .S.  Oi l  Imports (MMB/D) 

Net U .S .  Imports (% Primary Supply) 

1993 

66.7* 

27.0 

16.12 

87.3 

20.2 

17.2 

6.9 
7.6 

44 

2010 

88.7 

46.7 

24.12 

103.9 

24.6 

20.9 

5.4 
12.2 

58 

Average Growth 
(Percentage) 

2.7 

1.6 

3.3 

2.4 

2.2 

1.0 

1.2 

1. 1 
- 1 .4 

2.8 

* 1 992, latest available data, Energy Information Administration, International Energy 
Outlook, 1 995. 

Source: Energy Information Administration, Annual Energy Outlook, 1 995. 



does not adopt this case; it is used here as the 
most convenient reference point from which to 
consider certain issues about the future. Al­
though company energy forecasts are not gen­
erally released publicly, there seems to be a 
general view that EIA forecasts of supply and 
demand volumes for this case are somewhat 
higher than outlooks within the industry. 

This EIA case assumes annual world GDP 
growth averaging 2. 7 percent, led by growth in 
the Asia/Pacific region. World oil demand in­
creases, but much more slowly than GDP. To 
supply total world oil demand of 89 million 
barrels per day (MMB/D), substantial increases 
in oil product ion w ill  be requ ired, concen­
trated outs ide of the developed countr ies 
where oil reserves have been more intensively 
exploited. OPEC oil production rises by just 
under 20 MMB/D-a 73 percent increase, and 
production from the rest of the world declines 
slightly. The outlook for oil pr ices is for rela­
tively little change in the near term and slow 
increases after 2000 as world capacity tightens. 

The EIA outlook for the United States is 
based on average economic growth of 2.2 per­
cent per year of GDP. Energy demand grows at 
less than half this rate as economic activity be­
comes less energy intensive and energy effi­
ciency gains continue. The trends in oil and 
natural gas demand are similar to those for to­
tal energy. Domestic oil production will con­
tinue to decline. This leads to an increasing 
percentage of imported oil, reaching 58 percent 
in 2010. These production and import trends 
foreshadow future issues for the oil and gas in­
dustry and the country. 

THE NEXT 25 YEARS 

One of the most interesting results of the 
ADL interview and workshop process was the 
collection of people's views of 2020. Many of 
the views were quite similar, but to understand 
the scope of the challenges the oil and gas in­
dustry may face over the next 25 years, minor­
ity views may be every bit as important as the 
consensus. First the most com monly held 
views of the future will be described, and then 
this view will be contrasted to some of the mi­
nority views. 

There is a clear expectation among inter­
view and workshop participants of a very dy­
namic world, char acter ized by f ur ther in­
creased global integration, in 2020. Driven by 
rapid telecommunications advances, global 
markets will become increasingly transparent 
and competitive. International trade organiza­
tions will play an increased role in world af ­
fairs, and more international standardization 
in taxes, business regulation, and environmen­
tal matters is likely. Strong Asian economic 
growth is expected, with Asian countries gain­
ing proport ionately more influence in world 
affairs. Political instability is expected to per­
sist in the major oil-producing countries of the 
Arabian Gulf and the former Soviet Union. 

The workplace w ill  be dramat ically al­
tered, driven by automation and rapidly im­
proving information technology. The trend to­
ward focus ing on the most value-add ing 
activ it ies and out-sourcing the rest will con­
tinue. These rapid advances are seen as having 
significant impacts on soc iety, and there are 
concerns over the possible development of a 
"two-tier " society. Also, demographic shifts 
toward older and more culturally and ethni­
cally diverse Americans will alter the workforce 
and the customer base. Steady improvement is 
foreseen in energy efficiency, but at measured 
rates because of ingrained habits and the slow 
turnover in capital stocks of cars, houses, ap­
pliances, factories, and equipment. Most think 
that gasoline-powered vehicles will still be the 
predominant form of personal transportation 
used in 2020, although a few believe that there 
will be significant penetration of electric cars 
in urban areas. Even if there are major techno­
log ical  improvements in a lternat ive energy 
sources before 2020, long t ime lags will prevent 
their taking a large share of energy markets in 
this period. 

Environmental concerns w ill continue, 
with greater focus on global issues, such as cli­
mate change, and local issues, such as siting of 
facilities. Movement away from "one-size-fits­
all" national issues is expected. Most believe 
regulation generally will move toward market­
or iented, performance standard-based meth­
ods. There w ill also be continued deregulation 
in many areas, including energy. However, 
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some respondents spoke of the necessity for 
keeping the pressure on government to make 
regulatory reform happen. 

Most respondents expect that worldwide 
oil and gas demand will have increased by 
2020, driven by rapid growth in newly indus­
trializing countries, particularly in Asia. There 
are expected to be ample world supplies of oil 
and gas to satisfy this demand. Some people believ� that oil prices will gradually move up­
ward m real tetrns as resource utilization rises, 
ot?ers believe in generally flat to decreasing 
pnces. The trend of technological improve­
ment in the petroleum industry is expected to 
continue. Although there is a possibility of 
price spikes, the possibility of sustained rapid 
upward movement in prices is generally dis­
counted, because supply and demand re­
sponses would be triggered. 

. In the United States, natural gas demand 
IS expected to rise because of its environmental 
advantages generally and because of increased 
use in electrical generation. Beyond the possi­�le rise in gas demand, the national energy mix 
IS expected to be similar to today's mix. There 
is more uncertainty about future growth of oil 
demand in the United States, but general 
agreement that domestic production will con­
tinue t� .

fall. Natural gas will increasingly be 
the dnv1�g force for the domestic industry. 
Some believe that energy forms will be increas­
ingly substitutable in the future, so that a 
"BTU market, will develop. 

The major contrast to this view of the en­
ergy future was the belief held by a few respon-
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�ents that 
.
oil demand was going to drop signif­

Icantly, with corresponding effects on oil in­
dustry size, structure, employment, and prof­
itability. There were contrasting views as to 
how this might arise: driven by technological 
breakthroughs in efficiency and alternative en­
ergy technologies, or driven by severe demand 
restrictions forced by concerns about sustain­
able development and global warming. The 
strongest advocates of the technology scenario 
believe that the technology already exists to 
improve drastically the efficiency of energy use, 
but that barriers delay commercialization. An 
example of such a technology is the hybrid 
electric vehicle built of composites that could 
achieve 150 miles per gallon. Others see im­
portant alternative fuel technologies, such as 
fuel cell and solar applications, as now in the 
process of rapid technological improvement. 
Some people believe renewables will be com­
petitive with new fossil fuel electrical genera­
tion capacity over this time frame. Renewables 
could account for 1 0  percent of world energy 
supply by 2020. Rapid technology develop­
ment scenarios would clearly be beneficial for 
the world economy, but demand management 
to force �se of renewables would have negative 
economic consequences. Finally, if there is a 
major disruption in supply, there may be in­
creased focus on limiting the amount of oil im­
ports, increasing domestic oil production, or 
even decreasing consumption. These uncer­
tainties, and the trends seen in the consensus 
view of the future, will be major drivers of is­
sues for the oil and gas industry over the next 
25 years. 



CHAPTER THREE 
ISSUES FOR THE NEXT 25 YEARS 

The NPC has identified eight issues likely 
to be of key importance to the oil and gas in­
dustry over the next 25 years, based on its own 
deliberations and the ADL interviews and 
workshops. The issues are summarized in the 
box on the next page. 

The term "issue
,, 

has been taken to mean 
a focus of policy debate in the future. One of 
the eight issues, Industry Image, does not quite 
fit the mold of a focus for policy debate, but it 
was of sufficient importance to the future of 
the industry to be included on the list. The in­
tent was to be inclusive of the concerns identi­
fied in the NPC information-gathering project. 
Concerns were grouped under issue labels that 
reflect the terms in which these issues are usu­
ally discussed. As a result there is considerable 
overlap across the issues. 

The issues have been grouped into four 
catego ries :  energy security, industry­
government interface, environment, and in­
dustry image. In the final section of this chap­
ter, crosscutting themes touching each category 
are identified. 

ENERGY SECURITY 
U.S. crude oil production has been de­

clining almost continuously for 25 years, after 
reaching a peak of 9.6 MMB/D in 1 970. Pro­
duction was 6.6 MMB/D in 1 994, and most 
current forecasts show a continuing decline. 
Declining domestic production implies rising 
imports, which now supply about half of do-

mestic petroleum demand. The EIA 1 995 An­
nual Energy Outlook provides a representative 
view of this import growth. As shown in 
Table 3- 1 ,  the absolute level of imports is pro­
jected to rise from 7.6 to 1 2 .2 MMB/D, and 
the import share of demand from 44 to 58 
percent between 1 993 and 20 10. 

Natural gas imports are also expected to 
rise significantly over the 1 993-20 1 0  period. 
The EIA outlook shows 3 .6 trillion cubic feet 
(TCF) of natural gas imports in 2010, up from 
2. 1 TCF in 1 993, with most of the imports ex­
pected to be from Canada. However, liquefied 
natural gas ( LN G )  b ecomes the marginal 
source of imports in scenarios with high gas 
demand growth or lower North American sup­
ply assumptions. 

Some believe that declining domestic oil 
production and rising imports of oil and gas 
will have negative economic and security im­
pacts. And the decline is of great concern to 
those who make their living in the domestic 
production industry, particularly in smaller 
companies that do not have the resources and 
capabilities to develop opportunities outside 
the United States. Added consideration of pro­
duction and energy security form a more com­
plex picture. 

Declining U.S. Oll Production 

Over 80 percent of the world
,
s oil and gas 

wells have been drilled in the United States. In 
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Future Issues for the Oil and Gas Industry 

Energy Security: 
Declining U.S. oil production 

Continuing decline of domestic oil production, policies contributing to that 
decline, and actions to limit the decline 

Supply security and availability 

Compatibility of rising oil and gas imports with national energy and economic 
security, and implications of import reliance for energy policy 

Industry-Government Interface: 
Global competitiveness 

Opportunity for U.S.  oil and gas industry to compete in global markets, and com­
petitiveness in world markets of U.S. industries that consume oil and gas 

Role of government in markets 

Extent and nature of government involvement in the energy industry and in energy 
markets in the United States 

Environment: 
Environmental quality 

Impact of oil and gas operations and of the use of oil and gas products on the 
environment 

Global climate change 

Possible association of emissions of carbon dioxide and other greenhouse gases 
with changes in climate patterns, and implications for energy policy 

Sustainable development 

Compatibility of oil and gas development and use by current generations with the 
ability of future generations to meet their needs 

Industry Image: 
Industry image 

Stakeholders' understanding and opinion of the industry as factors in future policy 
toward the industry and future opportunities for the industry 



TABLE 3-1 
GROWTH OF OIL AND GAS IMPORTS 

1993 2010 
Oil (MMB/0) 

Domestic Demand 17.2 20.9 

Crude Oil Imports 6.7 8.9 
Oil Product Imports 0.9 3.3 
Total Imports 7.6 12.2 

Oil Import Share of 
Demand 

44% 58% 

Gas (TCF) 

Domestic Demand 20.2 24.6 
Natural Gas Imports 2.1 3.6 

Gas Import Share of 11% 15% 
Demand 

Source: Energy Information Agency, 1 995 
Annual Energy Outlook. 

areas where exploration is currently permitted, 
most of the large oil reserves have been discov­
ered and developed. While gradual depletion 
of resources is the major factor in the down­
ward trend of oil production, policies by vari­
ous levels of government are serving to exag­
gerate the trend. The policies include 
restrictions on access to land, taxes and royal­
ties that are not consistent with marginal eco­
nomic operation of much domestic produc­
tion, and regulatory requirements that raise 
costs. The Arctic National Wildlife Refuge 
(ANWR), parts of the Outer Continental Shelf, 
and certain federal lands in the lower-48 states 
are examples of areas with the potential for sig­
nificant oil and gas reserves that are currently 
off limits. Examples of costly regulatory bur­
dens include Superfund joint liability provi­
sions, Oil Pollution Act of 1990 (OPA'90) fi­
nancial requirements, the Risk Management 
Program of the 1990 Clean Air Act Amend­
ments, and Enhanced Air Monitoring pro­
posed by the Environmental Protection 
Agency. The Superfund provisions impede the 
transfer of marginal wells to smaller producing 
companies, with lower costs, a process which 
prolongs their producing life. 

One aspect of the continuing policy debate 
over declining U.S. production is whether poli­
cies now limiting domestic production can be 
made less restrictive and costly while preserving 
the public interest. There is controversy over 
the appropriateness of incentives (or reduced 
dis-incentives) for domestic production, with 
divided views within the industry. There have 
also been divided views within the industry on 
the use of tariffs or quotas to limit imports and 
encourage domestic production. These policies 
are recognized to have major implications for 
consumers, as well as for U.S. export competi­
tiveness and international trade agreements. 

Energy Security and Availability 

The issue of supply security and availabil­
ity centers on the possible vulnerabilities cre­
ated by reliance on imported crude oil and 
products and natural gas to satisfy a large share 
of domestic demand. There is concern that 
growing oil imports increase exposure to eco­
nomic shocks resulting from oil supply disrup­
tions, and both oil and gas imports contribute 
to the national trade de ficit. Most o f  the 
world's remaining oil reserves lie in unstable 
areas, and the "gasoline lines" of the 1970s are 
still a powerful memory. 

Security of supply was a major subject in 
the interviews and workshops. Some non­
industry respondents felt that "petroleum trade 
disruptions will occur periodically as a result of 
potential tensions in producing countries or 
elsewhere in the world:' Workshop participants 
believed diversification of supply to be an im­
portant factor in security. Non-industry partic­
ipants at one workshop saw demand reduction 
as a significant contribution to resolution of the 
issue. Another workshop differentiated be­
tween dependency and vulnerability, noting 
that U.S. dependence on oil imports was a fact 
of life, but need not imply vulnerability. The 
Strategic Petroleum Reserve was recognized as 
one mechanism for limiting vulnerability. 

There appears to be general agreement 
that future disruptions of oil supplies in world 
oil markets are likely. The debate centers on 
how significant such events will be for the 
United States, whether additional measures are 
required to protect against such disruptions, 
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and, if so, what measures. The future impor­
tance of this issue depends greatly on the 
amount of spare oil production capacity in the 
world and on the degree to which production 
becomes concentrated in one country or region 
of the world. Most long-term outlooks for the 
oil market show increasing concentration of 
world production in the Arabian Gulf after the 
year 2000. Existing spare production capacity 
will be brought into use and substantial new ca­
pacity will be required to support expected de­
mand growth in developing countries. If this 
outlook for the future is correct, these factors 
will make the world market more susceptible to �e loss

. 
of production capacity in large produc­

mg nations. The potential significance of such 
curtail�e�t� is hard to assess, but probably 
more sigmftcant than the Iraqi invasion of �uwait (because there will be less spare capacity 
m the world) and less significant than the oil 
disruptions of the 1 970s (because most seg­
ments-other than transportation-of the 
economy are less sensitive to oil shocks now) . 

Economic vulnerability is not an easy 
concept to define. As far as the trade balance is 
concerned, the import bill is considerable, but 
the annual cost of U.S. petroleum imports as a 
share of all imports has declined from about 
25 percent in 1975 (and from a peak of about 
30 percent in 1980 )  to less than 8 percent in 
1994. In 

.
terms of level of import reliance, al­

most all mdustrial countries import a larger 
share of their oil than the United States. Fur­
ther, the security question should be framed on 
an energy rather than an oil level, and U.S. en­
ergy dependence is low compared to most 
other countries. The vulnerability concern ap­
pears 

.
to be that supply disruptions will gener­

ate high enough price spikes to affect U.S .  
macro�conomic performance. Careful analysis 
of the Impact of the oil crises of the 1970s indi­
ca�es that regulatory rigidity (associated with 
pnce controls) and mistakes in monetary man­
agement, were the major causes of disruption 

o_f the economy. However, large price varia­
tions have become a normal feature of crude 
oil mark7ts over th� past two decades. Paper 
markets m crude ml futures like the NYMEX 
can be used to hedge against the risk of price 
changes. The leverage of oil prices on the U.S. 
macroeconomy has declined greatly since the 
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1970s, because the rest of the economy has 
grown far more rapidly than oil consumption. 
In any case, crude oil prices are determined in 
a world market, and the level of U.S. imports is 
only one of many influences on the oil price. 

Reliance on oil imports is sometimes as­
sociated with the need for the United States to 
maintain substantial military capacity to pro­
tect Arabian Gulf oil supplies, and it is further 
argued that a substantial share of U.S. defense 
s�ending is therefore a cost of using imported 
ml. The counter-argument is that the United 
Sta�es �ould be maintaining the military ca­
pacity m any case, and that dividing up the cost 
of the military between specific threats is unre­
alistic. While the "security cost" argument has 
many weaknesses, it is clear that Arabian Gulf 
o�l supplies to 

.
world markets have been a sig­

mficant factor m U.S. foreign and military pol­
icy, and would be regardless of the level of U.S. 
oil imports. 

If policies to mitigate supply security con­
cerns are required, both supply-side and de­
mand-side actions are possible. Diverse world 
supply and the maintenance of spare world 
production capacity are important factors for 
limiting vulnerability to individual countries 
or re

.
gions. U.S. fore�gn and defense policy will 

contmue
. 
to pl�y an Important role in limiting 

supply disruptions related to outside threats to 
producing countries. But oil is a global com­
�o�ity traded

. 
� a world market, so policy to 

hmit vulnerability to supply shocks is an inter­
national issue. The International  Energy 
Agency was established after the first oil crisis 
in 1973, with one objective, to facilitate inter­
nation

.
al coo�eration among oil-consuming 

countnes at times of supply disruption. Thus 
the Strategic Petroleum Reserve (SPR) in the 
United States and similar petroleum reserves in 
other countries can be used in a coordinated 
fashion during a crisis. The SPR and similar 
reserves in other countries would serve to 
counterbalance extreme price movements. 

INDUSTRY-GOVERNMENT 
INTERFACE 

. 
Two issues have been grouped under the 

mdustry-government interface heading: global 



competitiveness and the role of government in 
markets . The global competitiveness issue 
arises from the continuing movement toward a 
highly competitive global economy. This trend 
impacts both the U.S.  oil and gas industry, 
which needs the opportunity to compete in 
world markets, and U.S .  industries that are 
consumers of oil and gas and that must also 
compete in world markets. The role of govern­
ment in markets is an umbrella issue that cap­
tures the enduring controversy over the extent 
and nature of government involvement in the 
energy industry and in energy markets in the 
United States. 

Global Competitiveness 

Interviewees and workshop participants 
foresee a much more competitive world by 
2020 . Many Asian countries will continue to 
grow more rapidly than OECD (Organization 
for Economic Cooperation and Development) 
nations. A better business environment, in­
cluding better growth opportunities, lower la­
bor costs, and less stringent environmental reg­
ulation ,  might contribute to a shift of  
manufacturing capacity away from the United 
States to Asia. The leading role of the United 
States in the world economy will decline fur­
ther as new economic powers emerge, includ­
ing such populous nations as China and India. 
Nevertheless its technological base and leader­
ship in knowledge industries will ensure that 
the United States remains a major economic 
power. 

The U.S. oil and gas industry will face in­
creasing competition in home markets and 
abroad. In the U.S. market, oil products com­
petition is likely the most immediate concern, 
because of the high regulatory costs faced by 
U.S. refiners. It is not clear whether some of 
these regulations could pass cost-benefit tests. 

The opportunity to compete in foreign 
markets is critical for the petroleum industry, 
particularly the service and support segment, 
because growth in domestic petroleum mar­
kets is likely to be limited. Without access to 
markets abroad, the U.S. petroleum industry 
may not be able to maintain its position as a 
leader in and exporter of  technology and 
knowledge services, because the domestic in-

dustry alone will be too small to support con­
tinuing investment in that leadership. To suc­
ceed, the U.S.  petroleum industry must be 
viewed by international customers as a reliable 
investment partner and supplier of services. 
The U.S. government has an important role in 
future exports of U.S.  oil and gas technology 
and services. This role includes promoting 
protection of intellectual property and assisting 
in development of commercial practices, and 
of legislative frameworks for investment in the 
oil and gas sector of developing countries. 

One aspect of global competitiveness as 
an issue for the petroleum industry and U.S. 
industry in general is the frequent lack of con­
gruence between U.S .  foreign policy and the 
needs of U.S. industry as exporters. Unilateral 
embargoes have little or no effect on the em­
bargoed countries when their exports trade in 
world markets,  but such sanctions prevent 
U.S. exporters from establishing long-term re­
lationships in important future markets. The 
resolution of this issue over the future will re­
quire a higher priority for the interests of ex­
porters on the part of those who decide for­
eign policy. Strong commercial ties have 
historically been more effective in advancing 
U.S. interests than attempts at isolation. 

Role of Government in Markets 

The debate over the appropriate extent 
and means of government intervention can be 
expected to continue indefinitely. There is a 
long history of regulation of the oil and gas in­
dustry at the federal and state levels, involving 
pipelines, production levels, and price. In the 
1930s, public utilities were regulated under the 
Public Utilities Holding Company Act and 
natural gas pipelines under the Natural Gas 
Act, and this regulation was extended back to 
the wellhead by the Supreme Court in 1 954. 
Oil was regulated in the 1 970 s under the 
Emergency Petroleum Allocation Act and the 
Energy Policy Conservation Act, including 
price controls on oil and products. There has 
also been regulation of the technology of auto­
mobiles and appliances that consume energy 
(e .g . ,  oil and gas products and electricity) . 
And of course, like other sectors of the econ­
omy, the oil and gas industry must comply 
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with the broad sweep of regulations covering 
health, safety, the environment, labor, and 
other areas. T here have been significant 
deregulation initiatives in oil and gas markets 
in recent years, but the debate over the role of 
government continues. 

It is the government's role to protect the 
public interest, but many believe that too much 
and the wrong kind of intervention in markets 
suppresses economic activity without creating 
commensurate benefit. Estimates of the cost of 
government regulation run as high as hun­
dreds of billions of dollars per year. At issue 
are both what is being regulated and how regu­
lation is being implemented. A consensus is 
developing that rigid command and control 
regulation often forces high-cost solutions and 
stifles innovation, while more flexible goal­
based regulation provides incentives to solve 
problems more innovatively and cost­
effectively. This perception was widely held by 
workshop participants and interviewees. 

Future debates over the role of govern­
ment in the energy industry and energy mar­
kets will include the continued deregulation of 
natural gas to the end consumer; access to re­
sources in the United States; taxation and roy­
alties for U.S. domestic production; the gov­
ernment role in research, development, and 
dissemination of technology; regulation of fu­
ture choices among energy-consuming tech­
nologies; deregulation of electric utilities; regu­
lation of financial instruments for energy 
markets (e.g., "paper barrels"); taxation of mo­
tor fuels to raise revenues for general funds 
over and above legitimate social costs; subsi­
dies on competing fuels; permitting for indus­
try construction projects, particularly pipelines 
running across several jurisdictions; and of 
course environmental regulation in all of its 
forms. 

ENVIRONMENTAL ISSUES 

Three dimensions of environmental issues 
have been identified : environmental quality, 
referring to the local environmental impacts of 
oil and gas operations and of the use of oil and 
gas products ; global climate change, covering 
the global environmental issue of the possible 
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effect of carbon dioxide and other greenhouse 
gas emissions on climate patterns; and sustain­
able development, the concern over the com­
patibility of ongoing oil and gas development 
and use with the ability of future generations 
to meet their own needs. The latter issue goes 
beyond environmental concerns, but, as dis­
cussed below, the main issues raised about oil 
and gas in the sustainable development debate 
are environmental, so it is included in this 
grouping. 

Environmental Quality 

The issue labeled here as environmental 
quality is an umbrella for the many specific en­
vironmental concerns that are associated with 
the oil and gas industry related to land, air, and 
water; species protection; visibility and aesthet­
ics; and health. Due to its characteristics as an 
extractive industry with large processing facili­
ties and transportation infrastructure and with 
products used in combustion, the oil and gas 
industry is a natural focus of environmental 
concern. To protect the public interest, gov­
ernments have addressed this concern with 
regulations aimed at safeguarding air, water, 
lan d, species, and h ealt h. Because t hese 
regulations have become constraining factors 
for both oil and gas operations and the compo­
sition and use of petroleum products, the ex­
tent and form of regulation are major issues for 
the oil and gas industry and for the consumer. 
While the specific focus of the debate may 
evolve over time, environmental quality will 
surely be a continuing issue for the oil and gas 
industry in the future. 

The industry, and particularly oil compa­
nies, are viewed by many as lacking concern 
for the environment and commitment to pro­
tecting it. Many environmental and consumer 
groups believe that low probability risks to 
health and to the environment must be treated 
as serious problems, and they may dispute the 
probability assessments provided by industry. 
Some stakeholders feel that the environment is 
so important that it should be protected at any 
cost. The industry and other stakeholders fa­
vor economically efficient environmental pro­
tection that weighs the costs of protection 
against the bene fits. There are sometimes 



contradictions between the public concern 
over environmental quality and public willing­
ness to accept intrusive or costly measures to 
preserve that quality. This divergence of views 
presents a challenge for sound and consistent 
policy-making that both meets community ex­
pectations and reflects underlying economic 
trade-offs. 

American industry generally is of the 
opinion that U.S. environmental policy has 
lacked consistency and awareness of cost, and 
instead has been too ready to respond to the 
public concern of the moment without ade­
quate scientific basis. Policy response has fre­
quently been overly prescriptive and rigid. In 
addition, legislation and regulations have often 
been unclear or applied retroactively, which 
has led to reliance on the courts to resolve reg­
ulatory specifics, at great expense to all parties. 
Natural resource and punitive damages provi­
sions are further industry concerns over legal 
application of environmental principles. These 
concerns are reflected in the current regulatory 
and legal reform initiatives. 

The crux of the debate on environmental 
regulation is the level of environmental con­
trols and the methods by which these con­
trols are achieved. Most in industry believe 
that the level of environmental protection 
must reflect sound scientific assessments of 
risk and economic analysis of the costs and 
benefits. However, some environmentalists 
resist the balancing of benefits and costs, and 
the public often has little awareness of the 
trade-offs involved in increasing the level of 
protection. An additional issue in debate 
over regulatory mechanisms is whether spe­
cific methods and technologies for reducing 
environmental impacts should be mandated 
or whether only the goals of the regulation 
should be set, leaving companies free to 
achieve those goals in the most cost-effective 
manner. The industry and many other stake­
holders favor goal-based regulation, which al­
lows individual companies flexibility to meet 
those goals in the manner most suited to 
their situation and offers more scope for 
technological improvements to provide envi­
ronmental protection in the most efficient 
manner. 

An important dimension of the environ­
mental quality issue is satisfying the public ex­
pectation that the oil and gas industry operate 
in an environmentally responsible manner. 
This is both a matter of environmental perfor­
mance and of communicating that perfor­
mance to the public. Possible measures that 
have been suggested for improving perfor­
mance and credibility include: strengthening 
the API Strategies for Today 's Environmental 
Partnership ( STEP) Program to include ac­
countability and sanction provisions similar to 
those in the Chemical Manufacturers Associa­
tion's Responsible Care Program; monitoring 
of environmental performance by outside par­
ties; and programs to communicate measures 
that the oil and gas industry has taken to pro­
tect the environment. 

Global Climate Change 

Concern over global climate change re­
lates to the possibility that emissions of carbon 
dioxide and other greenhouse gases will result 
in alterations in climate patterns. Global cli­
mate change is one of the most uncertain of 
the issues that the oil and gas industry and so­
ciety generally, will face over the next 25 years, 
and the potential impact could be great. Some 
people believe that the danger posed is serious 
enough to require immediate drastic action, 
and many think that response to global climate 
concerns may be a dominant theme for the oil 
and gas industry over the next 25 years. 

There is general agreement that, if fossil 
fuel consumption is in fact causing significant 
long-term detrimental climate changes, the oil 
and gas industry will be significantly impacted. 
One interviewee, for example, said, "Global 
warming is a key uncertainty. If calamities can 
be directly attributed to it, the whole future of 
the energy industry could be changed." The 
differences in views of this issue arise from po­
lar opinions of the likelihood that fossil fuel 
consumption is having a significant effect on 
the climate system. One comment was, "The 
fears about global warming are likely to be 
greatly exaggerated. You get amazing results 
from a small input of fact." In contrast, an­
other response was, "Most of our international 
neighbors believe that global warming is real 
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and that concrete steps should be taken soon." 
And at the other end, a third comment was, 
"Global warming will not occur. The current 
computer models are weak. Inaccuracies in 
their basic assumptions indicate that warming 
conclusions are inappropriate." It should be 
noted that respondents differentiated the ef­
fects of global climate change on the oil and 
gas segments of the industry : "Natural gas 
will increasingly become the favored transi­
tional fuel toward a fully renewable sustain­
able economy." 

The focus of the debate over the likeli­
hood and magnitude of climate change is the 
current ability to predict future climate trends 
using general circulation models of the global 
climate system. General circulation models do 
not capture well the complex interactions 
within the climate system. In addition, such 
models require assumptions about levels of 
emissions over the next several centuries, 
which depend on assumptions about economic 
growth and fuel choices over this period. In 
particular, models predicting significant long­
term warming assume rapidly rising coal use in 
the 2 1st century and beyond. 

People who believe that g lobal c limate 
change requires immediate drastic action inter­
pret model results to mean that the potential 
consequences are so serious and/or the likeli­
hood of climate change so high that severe 
steps to limit it must begin. Others believe that 
the predictive power of climate models is 
wholly insufficient to justi fy economically 
costly actions. Most in the oil and gas industry 
fall into the latter group. Whether prediction 
from such models is meaningful depends on 
the ability to represent accurately key physical 
climate processes through independent theory 
and measurement. With the current lack of 
knowledge of the physical processes being 
modeled, such as clouds, ocean circulation, 
and the biosphere, meaningful prediction is 
not possible. To those in the oil and gas indus­
try, the situation is reminiscent of earlier 
model -based concerns that the earth's re­
sources would soon be exhausted (such as the 
1970s' report of the Club of Rome, The Limits 
to Growth) , and predictions that oil and gas 
and other resource prices would rise precipi-
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tously. In fact, market forces acting on energy 
supply and demand proved these predictions 
wrong. The industry has learned to be wary of 
predictions, and instead to maximize flexibility 
to adjust to external conditions. 

There is also dispute over the nature of 
the risk posed by global climate change. Eco­
nomic studies of the mean warming predicted 
by climate models indicate that economic im­
pacts of these predicted climate changes on in­
dustrial countries would not be very great, al­
though impacts on very low-lying developing 
countries could be catastrophic because of sea 
level rise. However, those most concerned 
about global climate change have increasingly 
focused their attention on the potential physi­
cal threat from changes in climate patterns, in­
cluding more extreme storms and shifts in 
ocean currents, and on the threat to ecosys­
tems. There is little knowledge and high un­
certainty about such climate impacts. 

If climate change is a serious problem, it 
must be dealt with on a global level and this 
spawns questions of governance with respect to 
international agreements. A truly global solu­
tion to the issue would involve substantial 
shifts in resources and consumption patterns 
around the world. Conflicts between countries 
related to equity and the export or displace­
ment of pollution are likely to arise. 

Although it is a current debate, climate 
change is an issue of the future. No current 
resolution is possible due to the lack of clear 
scientific understanding of the potential for 
global climate change. What is at stake for the 
oil and gas industry in the global climate issue 
is the future market for its products, particu­
larly oil. For society, what is at stake is a se­
cure, economic energy supply to support and 
maintain the world's economies and t heir 
growth. If carbon dioxide emissions were 
found to be a major factor likely to result in 
dangerous changes in climate patterns, then 
policy measures would have to be taken to re­
duce such emissions in the future. However, 
global climate science is not a field likely to 
provide definitive answers in the near term. 
Thus, the scientific debate can be expected to 
continue and evolve for a long time. And 
meanwhile public perceptions of the signifi-



cance of the issue will be powerfully influenced 
by short-term trends in climate. 

Sustainable Development 

Sustainable development is a subject now 
linked with environmental issues. The con­
cept of sustainable development arose in re­
sponse to concerns over the compatibility of 
environmental quality with the need for eco­
nomic growth. The Bruntland Commission, 
established by the U N  General Assembly in 
1 983  to outline strategies for dealing with 
global environmental problems, described sus­
tainable development as development that 
meets the needs of the present without com­
promising the ability of future generations to 
meet their own needs. The commission also 
i n co r p o r ated concerns  of  social  equity 
(poverty, inequality among nations) in addi­
tion to those of intergenerational equity in 
their work on sustainable development. Some 
use the term sustainable development as an 
expression for the objective function that soci­
ety should pursue, and try to plan policy ap­
proaches to achieve that objective. The most 
accepted economic expression of the sustain­
able development concept is that current gen­
erations should take responsibility for ensur­
ing that future generations will be able to be as 
well off as they are. In principle, this allows 
for current generations to use nonrenewable 
resources, as long as they bequeath capital and 
technology to future generations so that they 
may be as well off overall. 

The concept of sustainable development 
certainly has merit as a principle linking the 
concepts of economic well-being and environ­
mental goals; however, more precise and oper­
ational definitions have proved elusive and 
controversial. Accordingly, some people call 
for continued work on operational definitions 
of the concept. Many others, frustrated with 
the question of definition, have accepted sus­
tainable development as a broad principle to be 
applied in all facets of life and to be considered 
in all aspects of policy. Additionally, there are 
those who question whether sustainable devel­
opment is a useful element in the development 
of policy, because of its myriad of definitions 
and interpretations. 

There are two primary aspects of sustain­
able development applied to energy. The first 
concerns the depletion of oil and gas resources. 
The interview and workshop process indicated 
little concern among stakeholders relating to 
this aspect of sustainability. There is broad 
agreement that world oil and gas resources are 
ample, and that technological advances will re­
duce the growth of future energy demand and 
bring forward both conventional and alterna­
tive energy supplies. In fact, since 1970, the as­
sessment of remaining reserves has more than 
doubled to 1,830 billion oil and gas equivalent 
barrels, in spite of the fact that 736 billion bar­
rels of oil and gas equivalent have been con­
sumed in the interim. 

The second and more debated aspect of 
sustainable development applied to oil and gas 
relates to the environmental impacts of explor­
ing for, producing, processing, and distributing 
oil and gas and their products and to the im­
pacts of consuming these products. Partici­
pants in the interview and workshop process 
generally used the term in this latter context, as 
an umbrella for the environmental issues that 
may affect the well-being of present and future 
generations. Many stakeholders see sustainable 
development as the critical future issue for the 
oil and gas industry and closely associate it 
with concerns over the impact of possible 
global climate change. 

Both the resource depletion and environ­
mental aspects of intergenerational equity may 
apply differentially to the diverse segments of 
the oil and gas industry. For example, some 
public interest stakeholders see oil consump­
tion as of great concern relative to sustainabil­
ity, but increasing gas consumption as a move 
in the direction of sustainability. 

The concept of sustainable development is 
not amenable to precise definition, and cer­
tainly not to definition applicable to a single 
part of the economy, such as the oil and gas in­
dustry. It is an expression of society's concern 
that the environment not be damaged, with the 
effect that those alive today and future genera­
tions lose the opportunity to enjoy the well­
being they expect. In this context, sustainable 
development will be a continuing issue for the 

31 



oil and gas industry in its relations with the 
public, government, and other stakeholders. 

INDUSTRY IMAGE 

The perception of a negative public image 
of the oil and gas industry was reflected in the 
interviews and workshops conducted for this 
study. While it is tempting to ignore evidence 
of this perception, the importance of public 
policy to the industry in the future requires 
that the issue be taken seriously. Stakeholders' 
understanding and opinions of the industry 
will affect future policy and thus future oppor­
tunities for the industry. 

One workshop participant expressed the 
image problem in this way : "The industry 
wears a black hat... There is a legacy of stereo­
types (e.g., the Dallas characters typified by 
J. R. Ewing ) that will be tough to reverse." 
How well this represents the public image is 
not clear, but certainly the industry is perceived 
to be big, wealthy, and powerful. Possibly that 
wealth is thought of as the product of luck in 
finding oil or market power in selling it, rather 
than of hard work, advanced technology, and 
heavy investment. 

Some interview and workshop partici­
pants distinguished perceptions of the oil and 
gas segments of the industry, with gas having a 
more positive image than oil. A major concern 
for the oil industry is the negative perception 
of its product,. centering on oil 's impact on the 
environment. In contrast, natural gas benefits 
from positive environmental perceptions. 

The NPC did not undertake research on 
public attitudes for this study, but two impor­
tant themes emerged from the interview and 
workshop process : 

• The industry is difficult to deal with. 

• The industry lacks a unified vision. 

The perception that the industry is diffi­
cult to deal with was expressed by representa­
tives of environmental and. other public inter­
est groups. In the words of one interviewee : 
"Environmentalists firmly believe that the oil 
industry has been the most difficult industry to 
deal with. Obviously, some companies have 
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been exceptions, but mainly the industry has 
fought the environmentalists all the way:' As 
environmental issues are likely to remain im­
portant over the next 25 years, the industry 
must work to change this perception. 

The charge that the industry lacks a uni­
fied vision has some resonance. T here are 
many segments to the industry, and their inter­
ests conflict on some issues. This diversity pre­
vents any one voice from speaking for all com­
panies. A consequence of the diversity has 
been a reduced ability to take strong, unified 
positions in public debates. Individual compa­
nies can and do excel in achieving their own vi­
sions, and the results have included such con­
cretely "visionary" tasks as applying advanced 
technology to finding and developing oil and 
gas. Ultimately, the problem may be less that 
the industry has no vision than that it has 
many. 

The interviews of industry leaders also re­
vealed interesting views of the industry 's im­
age. Some industry participants expressed be­
lief that the industry 's image w a s  an 
intractable problem. For example, one indus­
try interviewee said, " I  almost despair of 
changing public perceptions of the industry:' 
This feeling is founded on the fact that the im­
age problem has been around for many 
decades, and has reflected many different pub­
lic concerns over this time. However, the NPC 
believes a more positive, forward-looking ap­
proach should be emphasized. Performance by 
the industry on environmental and other mat­
ters is viewed as the key to its future image. 

The oil and gas industry may never capti­
vate the public, but better communication be­
tween industry members and the public can at 
least improve public understanding of the in­
dustry and its value to the country. This un­
derstanding will help the public to develop in­
formed and, hopefully, supportive opinions 
about the industry. Education in the principles 
of science and economics are key to compre­
hending energy issues and resolution alterna­
tives facing the oil and gas industry. Firms 
have supported diverse educational programs 
covering these fundamental fields of science 
and economics. In addition to these funda­
mentals, specific knowled ge of the role of 



energy in the world and the structure of the in­
dustry are background which allows any stake­
holder a greater appreciation of the scope of 
energy activities and constraints on industry 
activities. 

Education applies to the industry as well. 
Industry should focus on obtaining a better 
understanding of public and customer con­
cerns. The industry must also continue to im­
prove its performance, particularly environ­
mental performance, and communicate this to 
the public. Finally, the industry mu st take 
leadership in seeking resolution of public pol­
icy issues in ways that address the concerns of 
the affected stakeholders. 

CROSSCUTTING THEMES 

One crosscutting theme is the future form 
of the energy market. In what forms will en­
ergy be supplied and used in the future, in or­
der to satisfy consumers' needs for affordable 
and reliable energy sources, while satisfying so­
ciety 's requirements for environmental quality ? 
This question encompasses the physical form 
of energy-oil, gas, and their current and fu­
ture competitors, the nature of consuming 
technologies, and the structure of the market. 
The latter has been in some aspects the most 
rapidly changing factor of all, as in the evolving 
market and commercial structure of the natu­
ral gas industry. 

Critical issues that will drive the answer to 
this question over the future include security of 
supply, local and global environmental con­
cerns, and of course the technology that is de­
veloped. The issue of the role of government 
in markets addresses the relative importance of 
the instruments through which the energy fu­
ture develops, market forces and government 
policy. And industry image will affect all of 
these factors through the influence of the per­
ceptions of stakeholders on markets and on 
policy. 

Most in the oil and gas industry have 
strong beliefs that market forces are by far the 
most effective means of allowing the future 
pattern of energy use to evolve. Market forces 
provide individual incentives : on the supply 
side, to develop resources and new technolo-

gies to meet the needs of the public ; and on the 
demand side, for the public to make fuel 
choices according to their preferences. Trying 
to predetermine future choices risks limiting 
the scope for future technology innovations in 
directions not now foreseen. 

A second crosscutting theme, technology, 
is clearly one of the key drivers of the energy 
future, and thus a theme in its own right. The 
availability of future oil and gas supplies at rea­
sonable cost depends on the industry 's ability 
to continue the current trend of production 
cost reduction. The competitiveness of U.S. in­
dustry in world markets depends on technical 
leadership. The significance of greenhouse gas 
emissions depends on the nature of energy 
technologies used many decades or centuries in 
the future. Technology can also play a key role 
in responding to environmental concerns. 

The government role in technology is now 
a subject of debate at the national level. The 
general belief of most in the industry is that 
there is an important role for government in 
basic research and in some other areas where 
there are problems of scale and safety. The rea­
sons for government involvement in most ap­
plied research are not apparent, because private 
business is closer to the market need for the 
technology and thus likely to be better focused 
and able to perform research and development 
activities more efficiently. Other stakeholders, 
including government, may hold different 
views. The NPC is currently working on a sep­
arate report on Oil and Gas Research and De­
velopment Needs. 

A third crosscutting theme is the impor­
tance of international policy in the future is­
sues. The concern in global competitiveness 
wa s the effect of foreign policy actions on 
prospects for American business in the world 
market. Security of supply is a global issue be­
cause the oil market is a world market, and the 
gas market may one day be a global one as well. 
International policy affects the diversity of 
world supply as well as the security of produc­
ing regions. Global climate change is of course 
the quintessential global issue, because any ef­
fort to control carbon dioxide emis sions, 
should that be necessary, has meaning only on 
a global scale. 
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There are certainly many dimensions to 
be considered in foreign policy, of which the 
economic is only one. However, there is a 
clear concern in business circles that there has 
been insufficient awareness of long-term U.S. 
economic interests in the consideration of for­
eign policy. 
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Finally, communication and cooperation 
among the oil and gas industry, the govern­
ment, and various stakeholders is clearly of 
central importance to the resolution of the fu­
ture issues identified in this report. In the 
next chapter, recommendations are made for 
cooperative approaches to the resolution of fu­
ture issues affecting the oil and gas industry. 



CHAPTER FOUR 
APPROACHES TO RESOLUTION OF ISSUES 

The Secretary of Energy requested the 
NPC to review the role of the oil and gas in­
dustry in the economy, to identify the issues 
and policies that will shape the industry over 
the next 25  years, and to advise her on the 
most constructive and realistic resolution of 
the issues with respect to the future vitality of 
the industry and the economy. In response to 
the Secretary's request, the role of the industry 
in the nation's economy was addressed in 
Chapter One and the issues that seem most 
likely to affect the industry over the next 25 
years in Chapter Three. The most challenging 
part of the Secretary's request is considered in 
this chapter, approaches to the future resolu­
tion of these issues. Investment of time and re­
sources in the means to resolve issues better in 
the future may provide high returns to the na­
tion, and that is ultimately the goal of this NPC 
project. 

History suggests that unexpected new is­
sues are likely to arise over time. The form of 
the issues and the timing in which they arise 
depend on many factors now unknown, in­
cluding the technology that will be developed, 
the evolution of knowledge of environmental 
problems, and the interaction of geopolitics 
with oil markets. New possibilities for solu­
tions will also become available, dependent on 
many of the same unknowns. Thus specific 
resolutions for future issues cannot be mapped 
out now. 

Resolution of future issues is primarily a 
question of process. There are no "silver bul-

let, processes by which issues of national im­
portance can be resolved. The interests and the 
values of many different parties are involved, 
and the nation's legislative, regulatory, and le­
gal processes remain the final arbiters of con­
flicts. However, many processes through which 
policy is set and implemented can be im­
proved, and better communication between 
those with a stake in oil and gas issues can 
avoid some conflicts. 

RECOMMENDATIONS1 

Industry and Government Actions 

The NPC recommends that the industry 
and government take the following actions to 
position the nation for more effective resolu­
tion of critical issues it will face. 

• Encourage responsible development of 
domestic resources. 

Recognizing the likely increase in import 
reliance, actions should be taken to en­
courage the development of abundant do­
mestic natural gas supplies, to negotiate 
realistic standards to allow access to the 
most promising remaining oil resources, 
and to reassess legislative and regulatory 
constraints that inhibit the ability of the 

1 The report of Arthur D. Little in Appendix D includes 
its recommendations to the NPC, which reflect the full range 
of input received in the interview and workshop process and 
ADL's own opinions. Not all of ADL's recommendations are 
addressed in this report because there was not sufficient time 
to address them or there was no consensus within the NPC. 
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industry to make the most effective use of 
those resources. 

• Encourage development of as wide a 
range as  p o ssible of  fo reign import 
sources. 

U.S. policy should seek to avoid reliance 
on imports from a limited number of na­
tions. International oil and gas markets, 
characterized by diversity of  supply 
sources, provide the United States with 
enhanced energy security and improved 
flexibility in meeting import needs. Possi­
ble policy directions supportive of diver­
sity of supply for the nation include: for­
eign and commercial trade policies that 
ensure that access to international supply 
sources is not unduly restricted and that 
U.S. companies are not put at a disadvan­
tage relative to international competitors 
in developing additional supplies; and 
U.S. encouragement and support for the 
development of sound legal and regula­
tory frameworks in emerging economies. 

• Use sound science in legislative, regula­
tory, and judicial processes. 
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Sound science involves the collection, 
analysis, and interpretation of scientific 
evidence and experiments in an objective 
manner with no intentional distortion of 
the results to favor a specific viewpoint. 
The question of sound science centers on 
the quality of information that is input to 
legislative, regulatory, and judicial pro­
cesses. These processes should use the 
most up-to-date scientific information. 
Both the quality of the science and its 
communication to decision makers are of 
critical importance. Many of the scientific 
questions at stake are matters of consid­
ered expert opinion. Thus processes are 
needed to prepare and communicate a 
balanced overview of the state of scientific 
knowledge to policy makers, regulators, 
and the judicial system as well as to ensure 
the quality of the science itself. 

Risk assessment is a vital application of 
science to policy decisions. Risk assess­
ment considers the implications of an 
event and the probability of the event. 

Scientifically based risk assessment can 
serve as a highly effective tool in deter­
mining the relative magnitude of risks.  
All available data should be included in 
risk assessments, and policy decisions 
should be based on the weight of evidence 
of risks. 

Peer review is the key process to ensure re­
liable assessment of the quality of science 
and its interpretation, and this process 
should be applied to the science on which 
government decisions are founded. Exist­
ing mechanisms should be maintained 
and strengthened. The establishment by 
the government of scientific review boards 
charged with considering and summariz­
ing the relevant science is an option for 
communicating a balanced view of the 
current state of scientific knowledge appli­
cable to important policy decisions. 

• Require cost-benefit analyses for regula­
tory interventions. 

Cost-benefit analysis is a general term ap­
plied to methods to identify the economic 
consequences of policy alternatives. Cost­
benefit analysis involves identifying the 
impacts of policy measures, calculating the 
monetary value of those impacts, and dis­
counting the monetary value for time and 
risk. Use of cost-benefit analysis ensures 
that decisions are made with full aware­
ness of the trade-offs involved. It should 
not be thought of as a method to calculate 
a single numerical result but as a tech­
nique to organize information on the eco­
nomic consequences of policy decisions. 

Stakeholder concerns related to oil and gas 
production and use often involve health 
and environmental issues that are not 
amenable to being reduced to dollar terms. 
Indeed, there is controversy at the concep­
tual level over whether it is appropriate or 
even meaningful to value in dollar terms 
human life or many aspects of the environ­
ment. In these cases, measurements of 
policy impacts can be kept in physical 
terms, such as species populations or acres 
of wetland affected by the decisions. Thus, 
the outcome of the cost-benefit analysis is 



a dollar valuation of those effects that can 
be valued, plus a set of measures of those 
effects that cannot be expressed in dollar 
terms. The important point is that a sys­
tematic description of the effects of policy 
alternatives should be prepared as a foun­
dation for policy decisions. 

While cost-benefit analysis is a well­
known methodology, there remain many 
issues in its practical application, includ­
ing methods of valuing impacts, discount 
rates, and the treatment of uncertainty. 
Standards should be established to allow 
the most effective use of cost-benefit anal­
ysis through a process incorporating in­
put from all parties. One option for es­
tablishing these standards is the 
formation of an independent cost-benefit 
analysis standards board analogous to the 
Financial Accounting Standards Board 
(FASB)  or the Gas Industry Standards 
Board (GISB).  

• Use goal-oriented regulatory mechanisms 
where regulatory intervention is neces­
sary. 

Government regulatory actions, where 
appropriate, should specify desired out­
comes rather than specific compliance 
methods. This allows industry to achieve 
regulatory targets in  the most cost­
effective manner. Goal-oriented regula­
tion allows individual companies to ex­
plore different alternatives for meeting the 
targets and encourages them to develop 
new technologies. Industry recognizes 
that goal-oriented regulations impose re­
sponsibilities on industry and an obliga­
tion to demonstrate compliance openly 
and that methods to demonstrate compli­
ance will need to be developed. 

• Encourage science, economic, and energy 
education. 

Industry recognizes that education will be 
of critical importance to the nation and to 
the oil and gas industry in meeting future 
challenges .  Informed citizens will be 
most capable of facing up to future na­
tional choices, and high quality workers 
are ever more important as competition 

becomes more global. Americans may 
not make sound decisions on energy­
related issues and may not encourage 
their political representatives to do so 
without being aware of the consequences 
of the trade-offs. An understanding of the 
role of energy and of the energy industries 
in the nation's economy will contribute to 
informed choices. 

Industry has a strong history of support­
ing educational programs, yet more could 
be done in support of science, economics, 
and energy education. One method to do 
this would be to utilize a forum (presum­
ably an existing one) for exchange of infor­
mation about available programs and their 
effectiveness. This forum would enable in­
dustry and educators to leverage successes 
and create programs that would more suc­
cessfully achieve the desired results. 

Industry and Government Leadership 

In addition to the above specific actions, a 
necessary step toward improving the process of 
resolving issues is working toward better un­
derstanding of the requirements of the key 
stakeholders. Improved credibility is vital for 
the industry to become more effective in deal­
ing with important public issues, thus increas­
ing the likelihood of successful resolution of 
the issues critical to the industry's future. The 
industry must also ensure that its diversity 
does not impede its effectiveness in this pro­
cess. The interviews and workshops conducted 
for this study demonstrated both the need for 
action to improve the interface with stakehold­
ers and the value of hearing stakeholder views. 
Different stakeholders, like the different inter­
ests in this diverse industry, will have different 
views, and consensus will not always be possi­
ble; but there can be cooperation to reduce the 
scope of disagreement and to make resolution 
of issues smoother and more consistent in the 
future than it has been in the past. 

Both industry and government leadership 
are required to effect changes in the processes 
through which issues will be resolved in the fu­
ture. The following two recommendations call 
for leaders in both industry and government to 
take the initiative in improving the process by 
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which issues of importance to the industry and 
the nation are resolved. 

• Industry should improve and expand 
communication with stakeholders out­
side the industry. 

Improved and expanded communication 
with stakeholders is intended to provide a 
basis to resolve more effectively the issues 
the oil and gas industry will face. En­
hanced communication must be champi­
oned by industry leaders to be effective, 
and to show the commitment to real 
changes in relationships with stakeholders. 
The dialogue may involve individual com­
panies or groups of companies on a volun­
tary basis, may use existing organizations 
or new efforts, and may address particular 
issues or processes that involve govern­
ment and/or other stakeholders. To be 
successful, the efforts must incorporate 
defined objectives, measurable outcomes, 
and clear accountability for results. Indus­
try interests may conflict with those of 
other stakeholders, and it may well be nec­
essary to make compromises on issues of 
broad public interest. The dialogue will 
promote resolution of issues through mu­
tual consideration of the positions of in­
dustry and other stakeholders, resulting in 
a more realistic basis for action. 

• Government should improve coordina­
tion of policies affecting the oil and gas 
industry. 
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Policy decisions that affect the oil and gas 
industry are made in many different de­
partments and agencies of the federal gov­
ernment. Improved coordination would 
provide an opportunity to better resolve 
conflicting policies with a fuller under­
standing of energy's role in the economy 
and of the impact of policy measures on 
the industry. The coordination may be 
achieved through a working group of 
high-level government officials from fed­
eral departments and agencies whose op­
erations affect the oil and gas industry, 
such as the Environmental Protection 
Agency and the Departments of Energy, 
State, Defense, Treasury, Commerce, and 
Interior. 

There was not time in the study to analyze 
existing forums, associations, committees, or 
other mechanisms to determine how best to 
implement these recommendations. However, 
it would be desirable to utilize existing struc­
tures unless a clear and compelling need is 
demonstrated to the contrary. 

The major gain to the nation from the in­
dustry and government leadership should be 
better energy policies, which would allow the 
oil and gas industry to fulfill its potential. For 
example, there may be opportunities for inter­
action between the industry and government 
efforts on such topics as mechanisms to bring 
the best scientific and economic analysis to 
bear on future decisions. 

These leadership efforts may have other 
benefits as well. Legal services have become a 
significant expense for oil and gas companies, 
and much of the expenditure goes to correct or 
clarify deficiencies in regulations. The govern­
ment and various stakeholder groups also con­
sume extensive legal and other resources on 
these matters. Part of the motivation for im­
proving the resolution process is to decrease as 
much as possible the need to resolve issues in 
the courts. All parties agree that they, and the 
country in this increasingly competitive world, 
can no longer afford protracted resolution of 
policy matters in the courts. 

CONCLUSION 
The Secretary's request to the National 

Petroleum Council has proven to be challeng­
ing. The emphasis in this report is on improv­
ing the processes through which future issues 
will be resolved. Since no one is omniscient 
about the future, this approach merely reflects 
some hard lessons the U.S. oil and gas industry 
has learned ab out the strength of m arket 
forces, the need for flexibility, and the need for 
communication with outside stakeholders. 
Therefore, it is hope of the Council that the 
Secretary's request results in a process of 
cooperation to deal with the challenges that 
arise in the years ahead. In this way the oil and 
gas industry can fulfill its mission of providing 
Americans with an affordable, reliable supply 
of energy while reflecting shared societal con­
cerns for environmental, health, and safety. 
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APPENDIX A 
REQUEST LETTER AND 
DESCRIPTION OF THE 

NATIONAL PETROLEUM COUNCIL 





The Secretary of Energy 
Washington, DC 20585 

M r. H .  Laurance Fu l ler 
Chairman 
National Petroleum Counci l  
1 625 K Street, N .W. 
Wash ington , D.C. 20006 

Dear M r. Fu l ler: 

December 30, 1 994 

Over the past twenty-five years, the Un ited States has gone from an essent ia l ly 
self-sufficient energy producer to a substantial energy im porter. At the same 
time, the U n ited States has made unprecedented gains in  the efficient,  
econom ical ly driven , and envi ronmental ly responsible use of energy. The 
nation is using one-th i rd fewer BTUs per dollar of gross dom estic product; and 
the i mpact on the envi ron m ent from energy extract ion , manufactu r ing,  
transportation , and end-use is a fract ion of what it once was.  These m ajor 
changes did not come about solely th rough gradual  evo lut ion ; the i r  roots are in 
the price shocks of the 1 970s, the r ise of environm ental ism , and the spread of 
market dereg ulation . D u ring th is period , the National Petroleum Counci l  
provided my predecessors and me with n u merous reports that contr ibuted 
great ly to the nation 's u nderstanding of and adjustment to these changes .  

Twenty-five years from no w we may see energy product ion and use as  a 
sim ple evolut ion of today's m arket , or we may see a rad ical ly d ifferent energy 
market structure shaped by unforeseeable events . I n  any event,  the 
Adm in istrat ion faces im portant pol icy choices and I want to be assu red that we 
m ake these choices with a sound understanding of the possible futures from 
the U .S .  o i l  and gas industry. 

Accord ingly, I request the National Petroleum Counci l  to identify the issues and 
pol icies that wi l l  most l ikely shape the industry over the next twenty-five years, 
and advise me on the m ost constructive and real ist ic  resol ut ion of these issues 
with respect to the fut u re vita l ity of both the industry and the economy. You r  
report wi l l  b e  most usefu l  i f  i t  includes a candid review o f  the oi l a n d  gas 
industry's role in  the nation's economy and is specif ic about the issues and 
pol icies that may alter the industry's vital ity in  the next century. You r analysis 
shou ld focus in particu lar, although not exclusively, on government pol icies 
intended to reconci le  energy needs and envi ron mental com pl iance strateg ies 
wh ich you have ident ified to me as being so crit ical to your  futu re .  

@ Printed o n  recycled paper A- 1 



A-2 

Mr.  H .  Lau rance Fu l ler 
Decem ber 30 , 1 994 
Page 2 

G iven the u rgency and importance of th is assessm ent, I would  l ike to rece ive 
you r  response with in the next fou r to six m onths and I designate Deputy 
Secretary B i l l  White to represent me du r ing you r  del iberat ions.  

S incerely, 

tt� 
Hazel R. 0' Leary 



DESCRIPTION OF THE NATIONAL PETROLEUM COUNCIL 

In May 1 946, the President stated in a letter to the Secretary of the Interior that he had been im­
pressed by the contribution made through government/industry cooperation to the success of the 
World War II petroleum program. He felt that it would be beneficial if this close relationship were 
to be continued and suggested that the Secretary of the Interior establish an industry organization 
to advise the Secretary on oil and natural gas matters. 

Pursuant to this request, Interior Secretary J. A. Krug established the National Petroleum Council 
on June 1 8, 1 946. In October 1977, the Department of Energy was established and the Council was 
transferred to the new department. 

The purpose of the NPC is solely to advise, inform, and make recommendations to the Secretary of 
Energy on any matter, requested by the Secretary, relating to oil and natural gas or the oil and gas 
industries. Matters that the Secretary of Energy would like to have considered by the Council are 
submitted in the form of a letter outlining the nature and scope of the study. This request is then 
referred to the NPC Agenda Committee, which makes a recommendation to the Council. The 
Council reserves the right to decide whether it will consider any matter referred to it. 

Examples of recent major studies undertaken by the NPC at the request of the Secretary of Energy 
include: • U.S. Arctic Oil & Gas ( 198 1 )  • Environmental Conservation-The Oil & Gas Industries ( 1982) • Third World Petroleum Development: A Statement of Principles ( 1 982) • Enhanced Oil Recovery ( 1984) • The Strategic Petroleum Reserve ( 1984) • U.S. Petroleum Refining ( 1 986) • Factors Affecting U.S. Oil & Gas Outlook ( 1987) • Integrating R&D Efforts ( 1988) • Petroleum Storage & Transportation ( 1989) • Industry Assistance to Government ( 199 1 )  • Short- Term Petroleum Outlook ( 199 1 )  • Th e  Potential for Natural Gas in the United States ( 1992) • U.S. Petroleum Refining-Meeting Requirements for Cleaner Fuels and Refineries ( 1 993) • The Oil Pollution Act of 1990-Issues and Solutions ( 1994) • Marginal Wells ( 1994) • Research, Development, and Demonstration Needs of the Oil and Gas Industry ( 1 995) .  

The NPC does not concern itself with trade practices, nor does it  engage in any of the usual trade 
association activities. The Council is subject to the provisions of the Federal Advisory Committee 
Act of 1 972. 

Members of the National Petroleum Council are appointed by the Secretary of Energy and repre­
sent all segments of the oil and gas industries and related interests. The NPC is headed by a Chair 
and a Vice Chair, who are elected by the Council. The Council is supported entirely by voluntary 
contributions from its members. 
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NATIONAL PETROLEUM COUNCIL 

Frederick H. Abrew 
President and 

Chief Executive Officer 
Equitable Resources, Inc. 

Jacob Adams 
President 
Arctic Slope Regional Corporation 

Charles W. Alcorn, Jr. 
President 
Alcorn Production Company 

George A. Alcorn 
President 
Alcorn Exploration, Inc. 

Benjamin B. Alexander 
President and 

Chief Executive Officer 
Dasco Energy Corporation 

W. W. Allen 
Chairman of the Board and 

Chief Executive Officer 
Phillips Petroleum Company 

Robert J. Allison, Jr. 
Chairman and 

Chief Executive Officer 
Anadarko Petroleum Corporation 

Robert 0. Anderson 
Chairman of the Board 
Hondo Oil & Gas Company 

Philip F. Anschutz 
President 
The Anschutz Corporation 
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MEMBERSHIP 

1994/1995 

Robert G. Armstrong 
President 
Armstrong Energy Corporation 

0. Truman Arnold 
Chairman of the Board, President 

and Chief Executive Officer 
Truman Arnold Companies 

Keith E. Bailey 
President and 

Chief Executive Officer 
The Williams Companies, Inc. 

Ralph E. Bailey 
Chairman of the Board 
United Meridian Corporation 

D. Euan Baird 
Chairman, President and 

Chief Executive Officer 
Schlumberger Limited 

William W. Ballard 
President 
Ballard and Associates, Inc. 

Roger C. Beach 
President and 

Chief Executive Officer 
Unocal Corporation 

Michael L. Beatty 
Attorney-at-Law 
Colorado Springs, Colorado 

Victor G. Beghini 
President 
Marathon Oil Company 
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Key Messages on Val ue 

1 .  S ize -- Relative to other i nd ustries and the economy as a whole 

2.  Qual ity-- Jobs,  tech n ology, R&D 

3 .  Pervas iveness -- As a s u p p l ier and as a p u rchaser 

4.  Critica l ity -- The val u e  of o i l  and gas is m eas u red by the cost of 
the next best a lternative 

5 .  I m p l ications -- Pol ic ies affecti ng o i l  and gas reverberate th ro u g h  
the econom y  
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The Secretary of Energy asked the National Petroleum Council to include "a candid review of the oil and gas industry's 
role in the nation's economy." That review can be summarized in the five key messages shown on this chart: Size, 
quality, pervasiveness, criticality, and implications for economic growth. 

Size: the oil and gas industry is as large as any of the other industries whose health has concerned national policy 
makers over the last few decades. 

Quality: the oil and gas industry provides the kinds of high-wage, high-tech jobs, technology advances and exports 
that national policies are trying to promote and encourage. 

Pervasiveness : oil and gas are not just consumer products. They are used in all sectors of the economy, and serve as 
enablers making it possible for households and businesses to carry out vital activities. 

Criticality: the value of oil and gas can be measured by the cost of making do with the next best alternative. In many 
cases, especially in the short run, there are few good, inexpensive alternatives to oil and gas. The value of oil and gas, 
measured in this way, is far larger than what is actually spent on those fuels, because users get a value that exceeds what it 
costs to produce and distribute these products. 

Implications : because of its pervasiveness and criticality, policies affecting the oil and gas industry reverberate through 
the rest of the economy and can change the structure of industries and the performance of the whole economy. 
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O i l  and Gas I nd ustry Total Sales 

Crude Petroleum 

and Natu ral Gas 

$84 b i l l i o n  

Oi l  F i e l d  Services 

$1 1 b i l l ion 

Petroleum Refi n i ng 

$1 38 b i l l io n  

Nat� ra l Gas Prod uction and Distri bi,Jtion . 
� $68 b i l l ion 
. 

Petroleum 
Transportation and 

Marketi ng 

$76 b i l l ion 
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To start, our first challenge was to draw an accurate picture of the oil and gas industry and to fill it in quantitatively 
with information on how large the different parts are. The task was to take these five segments of the industry and work 
through to the final sales of refined petroleum products and natural gas to households. The oil and gas industry is 
defined to include all major operational areas. Upstream, the crude petroleum and natural gas industry explores for, 
develops and produces oil and gas. It is supported by the oil field services industry, and sells its products largely to the 
petroleum refining industry and to the natural gas production and distribution industry. Petroleum refining sells 
products through wholesalers and retailers to end users, including businesses, governments and households. 

The standard economic statistics for the oil and gas industry do not include the value added by the downstream 
portions of the industry involved in wholesale and retail trade, but the oil and gas portion of wholesale and retail trade 
was included in these calculations so that the picture of the petroleum industry could include the value added in 
delivering products to consumers both in the forms they need and the places they need them. Natural gas production 
and distribution includes the natural gas pipelines and distribution companies that take natural gas from the wellhead 
through to deliveries to final consumers. 

In addition, we have worked to remove the double counting that sometimes distorts the size of an industry when all of 
its parts are added together. Further, petroleum has been traced both forward into the products where it is an 
important component and backwards into a picture of the industries and parts of the economy that are dependent 
upon the industry for business, for sales, and for their livelihoods. 

Source: 1 987 Input-Output Accounts, U.S. Bureau of Economic Analysis 
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The Petroleu m I n d ustry I ncl udes Many 
F i rms,  Both Large and S m a l l  
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Approximately 

1 0,000 
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Petroleum 

and Natural 

Gas 
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Approximately 

80,000 
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1 0  firms 

Domestic 

Gasoline 

Sales 

1 991  

Approximately 

5,000 
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1 0  firms 

Natural Gas 

Production 

and 

Distribution 
1 992 

Sources: API "US Petroleum I ndustry," 1 993; Oil and Gas Journal, 9/20/93; BLS Employment & Wages 1 993; E IA Petroleum Supply Annual 1 993. 4 � 



The petroleum industry is composed of a large number of diverse companies. No one company dominates any 
segment of the industry, and competition can be found at all levels of industry activity. 

• 

• 

• 

• 

Industry concentration is greatest in refining, where capital requirements and economies of scale are large. In the 
refining business, no one company has more than 7% of domestic capacity, and the top ten companies comprise just 
over 50% of domestic capacity. 

Industry concentration in production of oil and gas is very low, with a large number of participants . 

Domestic gasoline sales concentration is actually less than shown, because most of the "branded" outlets are 
operated by independent firms. 

In total, there are more than 40,000 companies in the oil and gas industry, operating more than 95,000 separate 
business establishments. 

Conclusion: The petroleum industry is not just "big business." The industry has many small and medium sized 
operators as well; so policies that hurt the petroleum industry also hurt small businesses. 

Source: API (marketing) , Oil & Gas Journal (production) ,  EIA (refining) 

NOTE: "Establishment" is a term used in government economic statistics to denote "an economic unit, generally, at a 
single physical location where business is conducted or where services or industrial operations are performed. " A 
firm may consist of many establishments; in general, a retail store is an establishment. With regard to retail 
gasoline stations, however, some of the 80,000 estimated establishments may include multiple stations, particularly 
in rural areas, implying that the number of retail gasoline stations is even higher than the 80,000 shown. 
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F lows of D i rect and I nd i rect O i l  and Gas 
Consum ptio n  (Quad ri l l io n  BTU )  · 

Oil Imports 
1 6.19  

Domestic Oil 
Production 1 4.48 

Other Indirect 
Consumption 33.47 

Household Electricity Use 0.41 

Sources: EIA Annual Energy Review 1 993, Diagram 1; Annual Energy Outlook 1995. 

Direct 

Indirect 
{Industry, 

Government, 
Trade) 

I ndirect 

Direct 
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Sold to 
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Refined petroleum products and natural gas find their way into the goods and services consumed by households in two 
ways. Gasoline, heating oil, propane and natural gas are purchased directly by households for use as sources of energy. 
In addition, households purchase oil and gas indirectly when those fuels are used in producing other goods and services 
that households consume. 

The flows of oil and gas from the wellhead or point of importation to consumers are depicted in the above chart. It 
shows that about 1 2  quads* (the equivalent of 6 million barrels) per day of petroleum products and 5 quads ( 5  TCF) of 
natural gas are consumed directly by households. The remaining 38 quads of oil and gas used in the economy find their 
way to consumers indirectly. 

We start with oil imports, domestic oil production, domestic natural gas production, and some natural gas imports as 
the upstream component of the industry. These products move from the wellhead or from the point of import 
through refining and pipelines and distribution systems where they begin to find their way into use. Some go directly 
into household use, which is shown at the top as petroleum refined products, and some go directly to households as 
natural gas for appliances and heating. 

Some oil and gas finds its way to consumers through the generation of electricity, and the remainder provides the 
energy and feedstock requirements of businesses and the government. Over two-thirds of the oil and gas consumed 
annually is used in this indirect way, not in ways that are apparent to the consumers who buy the goods and services 
produced by means of petroleum. In BTU terms, then, oil and gas benefits consumers in two ways: directly, as a fuel for 
transportation (motor gasoline) or heat (heating oil, natural gas, LPG);  or indirectly, as an input to other products 
consumed by households (e.g., transportation used to get milk to markets) .  

* Energy is measured in units of Quadrillion BTU or quads, in order to treat oil and gas on a common basis. One quad 
is approximately equal to 500,000 barrels per day of crude oil equivalent, or one trillion cubic feet of natural gas. 

Source: 1 993 Annual Energy Review, EIA DOE 
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U.S.  Energy F lows for Gas and Petroleum (Quadri l l ion BTU) 
N<:ttural Gas 

Production 

Gas Wells : Oil Wells 

1 7.45 : 6 . 1 7  

Total Consumption 

Petrole.!J.!I! 
Crude Oil Supply 

Production : 
1 4 .48 

I mports 

1 4.63 

Total Consumption 

33.78 

Residential & Commercial Transportation Electric Utilities Industrial  

Gas 

8 . 1 0  

Personal Direct Consumption 
Gas 

5. 1 0  
Oil 

1 1 .79 

Sources: EIA Annual Energy Review. 1 993. Diagram 2 and Diagram 3 (converted to Quadrilion BTU using 1 993 
conversion factors in Appendix A); Annual Energy Outlook 1 995. 
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This chart shows the detailed flows of oil and gas through the domestic economy. 

Some points of interest: 

• About 1/4 of gas production is from oil wells. 

• Oil is over 60o/o of petroleum consumption (less than 40o/o is natural gas) .  

• Less that 1 /4 of natural gas is directly consumed by households. 

• About 1 /3 of oil is directly consumed by households. 

• Only about 1/2 of the oil used in transportation is directly consumed by households. 

• Electric utilities use almost 3 times as much gas as oil. 

Source: 1 993 EIA Annual Energy Review 
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Returning to those five messages after looking at this background, the first of the messages has to do with size. In terms 
of total output, the oil and gas industry is comparable in size by all these measures to many of the industries that are 
usually thought to be critically important to our nation's economy, our standard of living, and the creation of jobs and 
economic activity. This is largely due to the fact that most other domestic industries use significant amounts of oil and 
gas. Indeed, the fact that much of the use of oil and gas is concealed may have made the oil and gas industry seem 
smaller or less important than other industries. 

This chart describes both the value added in each industry and the total output of the industry. The concept of value 
added measures the difference between the value of goods and services sold by an industry and the value of the inputs 
that are purchased, or essentially the activity that takes place within the industry. In terms of value added, the oil and 
gas industry is larger than many other industries, including motor vehicle manufacturing, iron and steel, and computers 
and computer services. The health services and drug industry is only somewhat larger. If we focus on total output, 
which is reflected by the entire bar, the oil and gas industry is slightly ahead of the health services and drug industry and 
is considerably larger than the domestic motor vehicle industry and the entire computer industry. The relative size of 
the oil and gas industry is often surprising to industry insiders and government policy makers 

This chart is not intended to suggest that there is some kind of contest to be the largest industry. Indeed, how 
industries are defined and how their products are valued can change rankings significantly. Moreover, the United States 
has a large and diversified economy that is not dominated by any one industry. Nevertheless, it is interesting to observe 
that the oil and gas industry plays as important a role in the economy as many industries that are discussed repeatedly 
as being critical and worthy of national attention. 

Source: 1 987 Input-Output Accounts, U.S. Bureau of Economic Analysis 
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The O i l  a n d  Gas I n d ustry i n  Pers pective : 
Val ue to Economy 

• The Oi l  and Gas I nd ustry P rovides :  

- 4. 7°/o of U . S.  g ross output {$380 b i l l ion i n  1 987) 
- 3.0°/o of p rivate, nonresidential  U . S. domestic investm ent {$22.5 

b i l l ion i n  1 987) 
- 2.9°/o of a l l  ind ustria l  resea rc h  and developm ent fu nded by u .s.,� 

com pan ies {$2 .2 b i l l ion i n  1 991 ) 
- 4.3°/o of a l l  federa l ,  state, and local taxes {$91 .9 b i l l ion i n  1 991 ) 
- 84.4°/o of federa l  m i neral lease royalties {$3. 1  b i l l ion i n  1 993) 
- 1 .4°/o of U .S .  em ploym ent { 1 .5  m i l l ion jobs in 1 993) 
- 20.8o/o of U .S.  s pending on pol l ution abatement in m a n ufactu ri ng 

{$5.3 b i l l ion i n  1 992) 
- Wages 1 4.2°/o h ig her than U .S .  average {$30, 1 1 7  v. $26,361 i n  1 993) 

Note: Employment data includes petroleum industries i n  mining, manufacturing, transportation, wholesale & retail trade. 8 � 



As one of the largest U. S. industries, the oil and gas industry accounts for between 3 and So/o of U.S. economic activity 
by different measures. It accounts for 4.6% of the economy's gross output, that is, the sum of the output of all 
industries, both what they deliver to each other and what goes on to households in final consumption. 

It is a capital-intensive industry (as shown by its high output per employee) ,  accounts for about three percent of U.S. 
investment and three percent of all private U.S. research and development, and pays three percent of all federal, state, 
and local taxes. Where oil and gas truly stands out is in payments of royalties to federal and state governments, in its 
share of national spending for improving the quality of environment, and in the quality and wages of the jobs it 
provides. 

It is an industry that employs relatively few workers for the value it creates, but the wages that these workers earn are 
considerably higher than the U.S.  average. Finally, the oil and gas industry pays for a large portion of total U.S. 
environmental investment dollars, due to the ongoing upgrades in current operations and the cleaning up of old 
environmental problems. 

Source: 1 987 Input-Output Accounts, U.S. Bureau of Economic Analysis, National Sciences Foundation, OGJ, EIA, 
U.S. Statistical Abstract, Minerals and Mining Services, Bureau of Labor Statistics 
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The U.S. oil and gas industry is a high technology, information and science oriented industry that creates the kind of 
jobs that national policy attempts to promote and protect. This chart points to the issue of quality by focusing on the 
quality of the industry's employment. Its oil and gas production and petroleum refining sectors are far ahead of other 
industries in the percentage of scientists and engineers in their total labor force -- 9o/o versus the U.S. average of 2.4o/o. 

The industry's employment trends are disturbing, however. The contraction in employment in the petroleum industry 
in the last five to ten years has been in the high technology segments, while increases in employment have been in the 
admittedly low technology jobs in retail gasoline sales. 

Source: Bureau of Labor Statistics 
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The large role of scientists and engineers in key parts of the industry is only one indication of its high-technology 
status. Oil and gas extraction and petroleum refining have made critical breakthroughs in information technology in 
recent years, such as the development of 3D seismic exploration methods. These advances have supported handsome 
returns to the U.S. economy from technology exports and represent a significant source of industry strength. Further, 
the industry has been uniquely successful in technology transfer to other countries in which the international oil and 
gas companies are involved. 

U.S.-originated oil field services, exploration and pipeline technologies, and refining and processing technologies 
dominate the global oil and gas industry. The U.S.  has provided the world oil and gas industry with technological 
leadership for the past 50 years. 
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Turning now from quality to pervasiveness, oil and gas serve as facilitators and enablers in the production of virtually 
all the other goods and services that are delivered to consumers in the U.S. economy. Oil and gas make the production 
and enjoyment of these goods and services possible even though oil and gas are not, in the aggregate, a large component 
of cost. This chart shows that as a share of total dollar expenditures by consumers, direct purchases of oil and gas for 
their energy content (motor gasoline, heating oil and natural gas) are about 3o/o of household expenditures. In 
addition, households consume oil and gas indirectly because these fuels are needed to produce virtually all the other 
goods and services consumers buy. These indirect purchases are about another 2o/o of household expenditures, but they 
carry a critical role in those goods. 

Taken together, direct and indirect use of oil and gas amounts to So/o of the value of personal consumption. 

Source: 1 987 Input-Output Accounts, U.S. Bureau of Economic Analysis 
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This chart reflects the importance of oil and gas to other industries by showing that it is used widely in producing other 
goods and services. It measures the percentage of the cost of producing various commodities that is accounted for by 
oil and gas. 

These estimates include the energy that is used directly by the industry in question to produce the commodity in 
question. For example, the jet fuel purchased by airlines in providing air transportation. 

Air transportation is clearly at the top of the list, with over 14 percent of the cost of air transportation attributable to oil 
and gas. A significant share of electricity is generated using oil and gas. Education and health services are also above 
average in the percentage of their costs that is attributable to oil and gas. All the important categories of personal 
consumption appear in chart 1 8, illustrating the many and pervasive ways in which oil and gas appears in the 
commodities that households buy. 

Source: 1 987 Input-Output Accounts, U.S. Bureau of Economic Analysis 
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The oil and gas industry is also an important customer to other industries as its purchases "flow" through the economy. 

For example: 

1 .  A refinery purchases construction o f  a tower from a construction company (first tier) . 

2. The construction company buys tower support beams from a steel fabrication company (second tier) . 

3. The steel fabrication company buys bulk 1-beams from a steel manufacturing company (third tier) .  

4. The steel manufacturing company buys taconite ore from a mining company (fourth tier) . 

5. The mining company buys electricity from an electric utility to reduce raw ore to taconite (fifth tier) . 

This process shows how a single purchase by the oil and gas industry can support a variety of industries, including sales, 
profits, and jobs. 
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The oil and gas industry's pervasive influence on the economy is also due to its widespread purchases of goods 
manufactured by other industries. This chart shows the industries outside the oil and gas industry whose livelihood is 
most dependent upon the production and distribution of oil and gas. The oil and gas industry purchases goods and 
services from other industries both directly and indirectly. For example, purchases of construction services for drilling 
platforms or refineries are direct purchases. Purchases of pipe or steel products by construction companies for these 
projects are indirect purchases. Purchases of electricity by the steel companies manufacturing those products also count 
as indirect purchases by the oil and gas industry. Purchases by the oil and gas industry in support of current operations, 
which are expensed, and purchases for investment purchases, which are capitalized, are both included. 

The mining and construction industries are heavily dependent on the oil and gas industry, and they are cyclical 
industries that are especially dependent on investment spending -- a volatile component of spending by the oil and gas 
industry. The next largest purchases are for legal and other professional services. Each of the major segments of the 
economy are represented, showing the pervasive impact of the oil and gas industry on jobs and activity in other 
industries throughout the economy. 

Source: 1 987 Input-Output Accounts, U.S. Bureau of Economic Analysis 
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The oil and gas industry is an important customer to a variety of other domestic industries, purchasing 3% of U.S. gross 
production and up to 8% of the output of other industries. As the industry has gotten smaller over the past decade, 
this list of suppliers shows which industries have lost sales as a result. 

Source: 1 987 Input-Output Accounts, U.S. Bureau of Economic Analysis 
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This chart shows how the direct purchases by the oil and gas industry are divided among its customers through its 
production and investment expenditures. In other words, both purchases the oil and gas industry makes for daily 
operations (that are expensed) and those for investment purposes (that are capitalized) are shown here. For example, 
reducing oil and gas industry investment would reduce sales in a few industries (primarily mining and construction, 
machinery, equipment and appliances) .  These are the industries hardest hit when negative events affect the oil and gas 
industry. Reducing oil and gas production expenditures (by reducing sales volumes) tends to affect a wide range of 
industries. 

Source: 1 987 Input-Output Accounts, U.S. Bureau of Economic Analysis 
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The previous chart showed the absolute dollar amounts purchased directly from other industries by the oil and gas 
industry; this chart shows those same dollar amounts as a share of total direct purchases. Again, mining and 
construction are large suppliers to the oil and gas industry. Several services, such as finance, advertising, and 
transportation are also significant suppliers to the oil and gas industry. 

Source: 1 987 Input-Output Accounts, U.S. Bureau of Economic Analysis 

1 7  



D i rect and I n d i rect O i l  and Gas 
Req u i rements for PC E Com ponents 

Metals & Metal Fabricating 

Other Utilities & Communications 
Fabrics & Apparel 

Drugs, Chemicals, Plastics, Paper 
Other Transportation 

Transportation Equipment 

Remaining I ndustries 

Finance, Insurance & Real Estate 

Hotels & Entertainment 

Air Transportation 

Electric Utilities 

Other Services 

Food & Tobacco 

Wholesale & Retail Trade 

Health & Education 

Gas Production & Distribution 

Petroleum Refining 

18 �l 



This chart shows how oil and gas is consumed in the economy -- both direct and indirect uses as a share of personal 
consumption. Direct personal consumption includes petroleum refining and related products (gasoline, heating oil, 
natural gas, propane) and gas production and distribution. Indirect personal consumption includes the consumption 
by households of other goods and services that use oil and gas as an input. For example, people consume air 
transportation, which in turn consumes jet fuel. 

Health and education make up the largest indirect consumption category. This represents the oil and gas consumed 
directly by hospitals, universities, public schools, etc. ,  and all of their indirect consumption as well. For example, 
hospitals consume natural gas for heat directly, but they also consume natural gas indirectly, as part of laundry services 
done by another firm. 

Source: 1 987 Input-Output Accounts, U.S. Bureau of Economic Analysis 
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The preceding discussion indicates that the oil and gas industry is intricately connected to the employment and output 
of many other industries. How important are these connections? One way to assess this importance is to consider what 
alternatives would be available to serve the purposes now served by oil and gas if those fuels were no longer available or 
affordable. This chart helps to address this question, by showing the major end uses to which oil is put. 

The difficulty and cost of finding alternatives to oil and gas depends upon how these fuels are being used. In the case of 
jet fuel, there is literally no substitute for petroleum-based fuels . The alternative is use of another, slower form of 
transportation. The same lack of direct substitutes is true of many other end uses. In other cases, there are substitutes 
that are just as good at satisfying consumer demand as oil and gas, but simply cost more. 

At some point, the only possible way to restrict gasoline consumption is by reducing driving. The cost of this 
alternative equals the value that consumers derive from the lifestyle that mobility makes possible. For small reductions 
in driving, the change in lifestyle may be minor -- postponing some discretionary driving, for example -- but lifestyle 
changes required to achieve large reductions in fuel use could involve significant changes in where people live and how 
they get to work. 

Source: Gas Research Institute 
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Natural gas has a wide variety of markets and uses. Only about a quarter of all natural gas sold is consumed directly (by 
households) .  That includes home heating, residential hot water, and residential cooking, drying and cooling. The 
other three quarters of natural gas sold in the US is consumed indirectly, mostly for process heat, steam, electricity 
generation and for natural gas production, processing and transportation. The rest is used in commercial 
establishments (heating, cooling, hot water) and as a petrochemical feedstock. 

While there appear to be many non-oil substitutes for natural gas, they are generally capital intensive, expensive, and 
environmentally undesirable. Using coal or wood in households as a substitute for natural gas would increase air 
pollution. Using electricity would require massive investment in new generation capacity. The new capacity would be 
either coal or nuclear powered, causing other environmental consequences. 

Source: Gas Research Institute 
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It is possible in principle to estimate the cost of the next best alternative to oil and gas for all the different ways in which 
oil and gas are used. The exercise would entail asking the question: What is the cost of the next best alternative to oil 
and gas or what would someone be willing to pay in order to keep oil and gas rather than have to go to the next best 
alternative? Arraying these costs in order, in dollars per million BTUs, gives a curve like that in this chart. The chart 
depicts the cost of the next best alternative, which rises as oil and gas consumption is restricted further and further. 
According to the EIA baseline forecast, oil and gas will carry an average retail price of about $7 per million BTU in 2020 
(in 1990 dollars) .  When 1 00o/o of baseline demand is available, oil and gas will be used up to the point at which the 
lowest valued use has a value just equal to the market price. 

If use were to be restricted by, say, 20o/o and the lowest valued 20o/o of use were eliminated, the next best alternative to 
oil and gas might be some alternative fuel costing $ 1 0  per million BTU. If demand were cut by SOo/o, what it would cost 
to find a replacement for the next barrel of oil or MCF of natural gas would be considerably higher than the $7 that 
consumers would pay with no restrictions. The reason is that now it might be necessary to figure out how to eliminate 
some feedstock uses for which the cost of an alternative is not $7 per million BTU but $20. And that $20/MBTU would 
have to be paid to find an alternative if policy were to restrict oil and gas use that far. This key notion is critical to truly 
understand the value of oil and gas in the economy, that is, the costs of substitution of the next remaining increment of 
oil and gas use rises progressively. 

How costly it is to find substitutes for oil and gas determines how much reduced availability of oil and gas affects other 
industries and the economy in general. Restricted availability means that users have to turn to alternatives if they are to 
continue to enjoy energy services. Since the alternatives generally cost more, they either have to make do with fewer 
energy services or reduce their consumption of other goods and services. The magnitude of the impacts of such 
restrictions depends upon how much more costly are the substitutes for oil and gas. As suggested in the above chart, 
for some uses (e.g., discretionary driving),  substitutes can be found fairly easily, without significant increases in cost. 
But in other cases (e.g., jet fuel) ,  substitutes are much more difficult and expensive to find. 

Source: General Equilibrium Energy-Environmental Policy Analysis Model, 1 995 
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Introduction 

Arthur D. Little, Inc. was retained by the National Petroleum Council (NPC) to identify 
issues that will shape the U.S .  petroleum industry over the next 25 years and possible 
approaches to resolving these issues. The study was conducted through a series of 
structured interviews and workshops, engaging over 90 thought leaders representing 
diverse constituencies :  

• The petroleum industry, 
• Customers (industries that purchase oil and gas products) , 
• Public-interest and environmental groups, 
• Government policy-makers and regulators, and 
• Industry observers (including consultants, financial analysts , trade media, and 

academics) . 

We began with open-ended interviews with about half of the participants on their 
perceptions of the past, the future, and key issues facing both the petroleum industry and 
the nation over the next 25 years. We then facilitated three workshops with the 
remaining participants, each workshop involving a distinct constituency, in order to 
contrast views of the different groups regarding key issues and response options. 
Finally, we synthesized lessons learned from the interviews and workshops to prepare 
this report, which is divided into four sections : 

I .  Executive Summary 
Details key findings of the study, including the primary issues facing the 
petroleum industry, response options which may be considered by government 
and industry decision-makers, and opportunities for the industry to reposition 
itself as a proactive, forward-looking force in the national and international 
communities .  

I I .  Views of 2020 
Reports on the participants' opinions about the future state of the U.S .  economy 
and the petroleum industry, reflecting broad geopolitical, economic, 
technological, environmental, demographic, and energy-specific trends. 

I l l .  Likely Future Issues 
Synthesizes major issues for both government and industry arising from 
conflicting views of the future (trends, drivers, concerns) and value systems 
(stakeholders' interests). Includes an outline of several possible response options 
to each issue. 
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IV. An Opportunity for New Industry Leadership 
The focus of this section is to assist industry leaders in defining their role in 
shaping the future of the petroleum industry and the national economy. 
Although statements in this section are often supported by direct quotes from the 
participants, they represent the opinions of Arthur D. Little. 

In addition, the report contains two appendices : 

A. The Value of the Industry 
Added at the request of NPC to supplement an economic study of the petroleum 
sector conducted by Charles River Associates. It reports on participants' 
qualitative comments regarding industry attributes, and does not involve any 
analytical work on the part of Arthur D. Little. 

B. The Interview/Workshop Methodology 
Details the methods used in undertaking the survey and analyzing results . 

Arthur D. Little would like to express its gratitude to the National Petroleum Council 
and our interview/workshop participants. We appreciate this unique opportunity to 
engage in dialogue with thoughtful people of diverse viewpoints, and increase our 
understanding of industry issues in all their complexity. 
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The Industry's Chal lenge: Focus on Stakeholders Chart 1 - 1  

The industry's mai n chal lenge is to lead 
effectively by balancing the complex needs of 
its stakeholders and improvi ng relations with 
al l of them. 
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I .  Executive Summary 
A. The Industry at the Crossroads 

Over the past 25 years, the U.S.  petroleum industry has faced a series of difficult 
challenges of significant consequence for its various stakeholders . Although some of 
these challenges have been met with enormous success, others have been considerably 
more vexing . . .  and publicized. From periodic supply disruptions and price volatility, 
to the rising tide of environmental performance expectations and regulations, entrenched 
public distrust, shareholder disaffection, and subsequent cost-cutting programs, the 
barrage of criticism expressed from so many quarters--customers, communities, 
shareholders, and employees-has left the industry reactive and defensive. 

However, our research shows that the petroleum industry has a rare historic opportunity 
to reposition itself from the largely defensive and reactive posture of the past quarter 
century, into a more positive, proactive, and forward-looking force in national and 
international communities. 

This repositioning can be based on genuinely impressive accomplishments . Over the 
past two decades, the petroleum industry has diversified the sources of crude oil supply 
available in world trade. It has introduced technologies that have opened up substantial 
new resources to commercial development with minimal environmental impact and 
maximum safety. It has reduced emissions and leakage from all stages of the petroleum 
supply chain. It has developed, distributed, and marketed an array of environmentally 
friendly fuels including natural gas, reformulated gasoline with sophisticated additives, 
and low sulfur diesel. And it has remained central to the country's economic progress by 
providing cheap energy, national security, jobs, tax revenues, technology, and a high 
degree of efficiency. 

These accomplishments are likely to be sustained by the innovative spirit of the industry 
if it can learn to foster the good will of other constituencies. Technology advance is 
likely to continue to drive down finding and development costs, allowing production 
from existing fields to be prolonged and new fields to be discovered. The international 
trend of privatization and opening-up of previously closed areas will allow the full 
capabilities of our oil and gas companies to be applied globally, further diversifying 
supply sources, and improving environmental and safety performance in these countries . 
Petroleum products will progressively become cleaner and more environmentally 
friendly around the globe. However, the industry bears a particular responsibility to take 
a lead in improving relations with its many stakeholders (Chart 1- 1 ) .  It can do so by 
communicating clearly (what it is doing, why it is doing it, and how its efforts will 
benefit other stakeholders), balancing other constituents' needs, and building bridges 
whenever possible. 

Other stakeholders should also be cognizant of the value of the industry to the nation. 
The Government's responsibility is to balance the interests of the different parties using 
multiple criteria. It must consider the economic interests of the nation as a primary 

Artlur D Little Page ? 



I .  Executive Summary 

criterion. But there will be other criteria that are of particular importance to certain 
constituencies that must also be weighed. Environmental and public-interest groups 
have a responsibility to join the debate and negotiate in good faith with the industry and 
with Government at all levels to develop policies and standards that achieve reasonable 
objectives cost-effectively. We believe that the nation would benefit from a cooperative, 
team-building spirit which the industry, the Government, environmentalists, the public, 
and all other stakeholders should strive to create. We further believe that this new spirit 
will only emerge if the industry takes a leadership role in defining and articulating a 
vision that can muster broad-based support. 

B. Views of the Future 

Even though our sample of thought leaders represented a wide diversity of constituents, 
we found a surprising level of commonality in many views of the future. While there 
wasn't a full consensus on any individual trend or issue, in most cases a strong majority 
of respondents shared a common vision. Generally, these views outline a positive 
scenario which suggests continuing growth in the U.S. economy and the petroleum 
industry. Minority views regarding petroleum demand, however, suggest alternate 
scenarios where the industry may experience much more difficulty. We summarize 
below the majority and minority responses of our participants regarding a number of key 
economic and political drivers. These views are discussed in more detail in Section II, 
where they are supported by representative comments from the respondents. 

Majority View 
Geopolitics. The group generally expects to see increased globalization and free trade by 
2020, with world and domestic markets becoming increasingly free and highly 
competitive. Companies and workers alike will face increasing competitive pressures. 
Particularly rapid economic growth is expected in Asia, and Asian countries are 
expected to gain influence in world affairs. Oil producing regions in the Middle East 
and Commonwealth of Independent States (CIS) are expected to remain politically 
unstable, with the attendant risk of supply disruptions. 

Workplace. Automation and technology are likely to dramatically change the 
workplace. In addition, demographic shifts, such as aging, will likely change the 
workforce and customer base in the U.S .A. 

Government. While direct government interventions are expected to shrink in favor of 
market -oriented mechanisms and increased deregulation, most people believe that the 
U.S . government will still be sizable. 

Public Perception of the Industry. According to our participants, to change negative 
public perception of the petroleum industry, and the oil segment in particular, would 
require a sustained proactive effort. Some respondents question whether the perception 
can be changed at all .  It is certain to be one of the industry's most significant challenges. 
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Technology. Technology, especially information and communication technology, is 
expected to advance rapidly, and will likely have a significant impact on society as a 
whole. However, the impact of technology on energy is expected to be dampened 
somewhat due to the relatively slow turnover rate in capital stocks such as cars, 
factories , buildings, and equipment (including equipment used by the petroleum industry 
to produce and manufacture its products) .  

Environment. Environmental concerns will continue. There may be a greater focus on 
global and local, rather than national, environmental issues . Many participants 
expressed hope that current command and control regulations will give way to more 
flexible, market-oriented ones. 

Industry Structure. The industry will become increasingly efficient and focused on 
customers, competition, and marketing issues. Participants had different views on the 
future mix of companies by size and operations, but agreed that we will probably see a 
mix of large and small, domestic and international companies . 

Energy Markets. World petroleum supply and demand are expected to increase. There 
is little agreement on whether prices will increase or decrease. In the U.S . ,  most 
respondents expect current trends to continue: flat to slight growth in demand, 
continuing reduction in domestic production, and increasing imports . 

Minority View 
A number of participants believe that petroleum demand will drop significantly­
perhaps as much as 50% from current levels. A change this size would likely have 
serious negative impacts on industry size, structure, employment, and profitability. Two 
primary factors were identified as probable triggers for such a scenario: technology 
breakthrough and demand management. 

Technology Breakthrough. The rapid commercialization and adoption of new efficiency 
and alternate-fuel technologies would drastically improve the efficiency of energy use in 
the U.S. and the world. Many of these technologies are believed to be available today, 
but due to a variety of barriers, have not been commercialized. New entrepreneurial 
enterprises, coupled with government incentives and jump-start programs, could break 
through these barriers. In this case, the economy would be a net beneficiary, since the 
new technology is expected to provide equivalent end-use benefits (transportation, 
home comfort, industrial production) at a lower cost. The price of petroleum would be 
expected to drop in this scenario. 

Demand Management. The possibility of demand management could arise if dramatic 
and negative environmental effects, such as global warming, would induce governments 
to tightly restrict carbon emissions. Alternatively, U.S.  dependence on foreign oil could 
be managed by reducing domestic demand. In either event, the Government could 
impose high taxes on products, or mandate restrictions on fuel economy and use to drive 
down demand. Unlike the technology breakthrough case, demand management is 
viewed as less beneficial to the economy, since the price of the commodity would 
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increase, affecting all end-users of oil and gas products. However, because higher prices 
might encourage technology breakthroughs, these negative impacts could be somewhat 
mitigated. 

C. Likely Future Issues 

By analyzing direct comments by participants and conflicting views of the future from 
different respondents, we identified a number of pressing issues the industry will face 
over the next 25 years. For the sake of simplicity, these issues (which are discussed in 
detail in Section ill and summarized in Charts ID-2 through III-7) are grouped into six 
major areas of concern: 

Globalization and National Policy : How should national policy be crafted in a global 
economy? 

Government Intervention: How to optimize the Government's involvement in oil and gas 
markets? 

Supply Security: How to secure low-priced energy supplies to protect U.S . 
competitiveness despite increasing imports? 

Environmental Impact: How to deal with the environmental impact of the industry's 
operations and products? 

Public Perception: How should industry relate to the public? 

Societal Change: How should industry respond to social and demographic changes? 

Crafting Policy in a Global Economy 
Further integration of the global economy will vastly complicate U.S. Government 
policy-making, challenging it to balance the interests of companies operating in the 
global arena with national goals and priorities. In protecting national interests, the 
Government will be faced with a host of policy options that have the potential to cause 
significant harm, while achieving only moderate success in terms of national objectives. 
As one of our participants put it, "the Government should think through all actions for 
international ripple effects and unintended consequences. "  The general view was that to 
improve effectiveness, the U.S.  Government will need to seek multilateral solutions in 
many areas which previously could be solved through unilateral action. From our 
interviews and workshops, we identified three major issues the Government may face 
concerning globalization: 

• Should the U.S . adopt foreign policy that supports the U.S . petroleum industry in 
the global arena? Available policy options include supporting U.S .  companies in 
foreign commerce via tax incentives and foreign privatization assistance 
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(especially newly opened markets), discontinuing unilateral trade embargoes, and 
diplomatic actions and military interventions. 

• Should the U.S. adopt a protectionist policy for domestic production or refining? 
Import barriers such as duties and quotas, price supports, and environmental 
relief are discussed as available policy options. 

• Should the U.S . promote a level playing field in international trade? Policy 
options include free-trade agreements ; international standards on environmental 
issues, trade, and regulations ; and tax policies. 

Optimizing Government Involvement in Markets 
Most participants accepted the premise that free markets are the most powerful and 
practical means of representing individual freedom of choice. They concluded that 
Government should fully recognize the power of market forces and use policy to harness 
them, while limiting monopolistic positions that create market inefficiencies, and 
eliminating misguided incentives that lead to economically irrational behavior. While 
many participants agreed that Government has a legitimate role to balance conflicting 
societal needs, most thought that past intervention methods have been inefficient or even 
counterproductive. The widespread view was that market-based regulations would be 
more effective than a command-and-control regime, and that the Government's best role 
would be to set the framework to ensure efficient markets, but stay out of day-to-day 
market operations. 

The policy options discussed by the participants centered around three key issues: 

• Should market forces be given greater freedom in energy markets? Policy 
options regarding this issue include removing economic regulation and product 
mandates, assuring efficient market structures that control anti-trust behavior, 
and providing tax structures that fairly account for externalities. 

• Should the Government promote conservation and efficiency technology? 
Among the policy options discussed by our participants on this issue were 
supporting basic research, mandating efficiency standards, supporting new 
technology entrants, and mandating new technology (such as Zero Emission 
Vehicles) . 

• Should the Government reduce its cost? Identified options included eliminating 
the DOE, simplifying the EPA, and reducing the national deficit. 

Providing for Supply Security 
None of our experts disputed that U.S. oil and gas production is declining, and imports 
are rising. While energy supplies are crucial for maintaining a strong and competitive 
U.S. economy, world oil and gas supplies are vulnerable to disruption caused by 
political instability in major producing regions. Future supply and price shocks are 
therefore almost certain. What's to be done? Many participants felt that Government 
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and industry leaders must work together to develop effective strategies for dealing with 
future supply problems. While programs to mitigate these future disruptions are not 
cost-free and may cause some immediate pain, they would presumably save the nation 
from even greater pain in the future ("You can pay me now or you can pay me later"). 

Four key issues were raised by our participants regarding supply security: 

• Should the U.S. Government seek to increase domestic production, and, if so, by 
what means? Policy options discussed include allowing greater access to federal 
lands, improving royalty and taxation terms, sponsoring recovery technologies, 
and imposing import restrictions. 

• Should the U.S. strive to diversify its supply sources? Diversification could be 
accomplished through developing special relations with hemispheric producers, 
encouraging development on new international petroleum sources, and 
discontinuing the practice of unilateral trade embargoes against producing 
countries. 

• Should the U.S. intervene politically to mitigate effects of supply disruptions? 
Options in this regard include diplomatic actions, military intervention, and 
adding to the Strategic Petroleum Reserve. 

• Should the U.S. seek to reduce demand? Conservation measures, taxes, and 
greater use of alternative fuels were discussed as available policy options on this 
issue. 

Managing Environmental Impact 
The participants agreed that American society strongly values environmental quality. 
New global environmental issues, such as global warming and sustainable development, 
are joining local issues, such as spill prevention, air pollution and congestion, as 
important societal concerns. At the same time, the cost of environmental protection is 
increasing to alarming levels .  Viewpoints clash: the industry wants environmental 
regulations that are tested for economic reasonableness and sees past regulations as 
overly prescriptive; many environmentalists would like to see petroleum completely 
replaced by a less-polluting alternative. 

Finding satisfactory solutions to these problems is central to U.S. energy policy as it 
struggles to balance energy needs of the country with environmental protection 
strategies. Many participants expressed that the time has come for the industry to reach 
out to other stakeholders; for the Government to minimize direct controls and foster 
common-ground goal-based solutions that achieve reasonable objectives 
cost-effectively; and for environmentalists to pragmatically join the national debate. 

Our participants discussed three key issues related to environmental policy development: 
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• 

• 

• 

Can the industry find a positive position in the multilateral debate on global 
issues? Many participants thought so, pointing out that the industry is well­
positioned to develop sound scientific and economic models ; educate public on 
trade-offs ; and develop future contingency plans. 

Should the industry proactively develop technologies designed to decrease oil 
consumption? While some participants warned that premature development of 
alternative fuels could reduce economic efficiency and national wealth, many 
thought that the industry simply cannot afford to ignore the multi-energy future 
in which they will have to compete-like it or not. Increased use of natural gas 
was seen as an obvious piece of the puzzle in reducing dependency on oil and 
benefiting the environment. Some participants pointed to conservation and 
efficiency technologies as another big area of opportunity for the industry, which 
may need to become part of the energy offering in the not-too-distant future. 

Should the industry join forces with the Government and environmental groups 
to develop better-balanced, more goal-oriented policy options? Many 
participants agreed that a new breed of market-based, goal-oriented approaches 
would have a better chance to provide improved efficiency and environmental 
performance. Good, proven mechanisms already exist that could be used in 
revamping existing laws: e.g. , the use of cost/benefit and risk analysis might help 
balance opposing social concerns; full-cycle costing would account well for 
externalities. The development of sound scientific protocols, mandatory peer 
review and solid information was considered by many participants to be a 
necessary prerequisite for developing rational policy that balances social goals 
based on facts, not politics. 

Relating to the Public 
Our participants identified public relations as a very serious problem for the industry. 
Industry participants admit that the industry has often acted in an arrogant, combative 
manner. Many participants felt that the industry needs to change and become more 
collaborative--even cooperative-to build support from a broad range of constituents . 
This support is needed to ensure a feasible regulatory regime. 

While the gas sector has managed to acquire a somewhat positive image, "big oil" is 
consistently perceived in a negative light. Some of these ingrained perceptions are 
reflected in Government policy and regulations, which may hinder good 
industry/Government relations and have a negative impact on the industry. The situation 
is exacerbated by varied interests within the industry, which create inconsistent positions 
vis-a-vis other stakeholders. Public impatience and short-sighted focus may also inhibit 
the industry's ability to develop long-term solutions. 

Our participants identified four major approaches the industry may wish to consider in 
dealing with its image problem: 
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• Public education may center on increasing cost/benefit awareness and on 
demonstrating the industry's value to the economy. The industry could use its 
existing customer base to disseminate educational information. 

• Image improvement could be sought through advertising, better customer 
service/value, less confrontational positions, and charismatic spokesperson(s). 

• A more unified industry position on issues might be presented to the public 
through the introduction of a new forum for building or identifying common 
positions, by enhancing or consolidating existing segment associations/programs, 
and by encouraging industry members to coordinate their actions.  

• Finally, the industry's underlying performance could be improved through a 
centralized program that sets performance criteria (environmental, etc.) ,  
institutes internal industry rewards, and then publicizes accomplishments . 

All these measures are discussed in Section ill; in addition, Section IV is entirely 
devoted to the broader subject of improving the industry's leadership capabilities and 
relations with other constituencies. 

Responding to Societal Changes 
Demographic change, including aging, is likely to place an increasing burden on our 
social systems. Increasing global competition and automation may cause a growing gap 
between the "haves" and "have-nots" .  The U.S. educational system is failing to keep 
pace. These burdens fall on all members of society, including the petroleum industry. 
Our participants expressed concern with how the industry will respond to these social 
and demographic changes. 

• 

• 

• 

Should the industry proactively adapt its operations to changing demographics? 
Available options mclude modifying market operations for aging, security, and 
language, and increasing training and skill development. 

Should the industry proactively involve itself in educational issues? The 
industry might consider developing curriculum materials and hosting teacher or 
professor seminars . 

Should the industry support Government efforts to reduce social class conflicts? 
Proactive support of public education systems and higher taxes to support social 
programs were identified as policy options on this subject. 

D. An Opportunity for New Industry Leadership 

As noted at the onset of this Summary, Arthur D. Little believes the petroleum industry 
has an historic opportunity to reposition itself in a more positive light. If the natural gas 
industry could improve its reputation and standing based on its real accomplishments, 
the oil sector can too-if it has the will to do so. 

Artlur D Little Page 14 



I. Executive Summary 

First and foremost, the industry needs to learn to communicate-loudly, clearly, and 
effectively-in order to inform and educate the public, gain influence, and improve its 
own image. As discussed earlier, the participants identified poor public relations as one 
of the top areas of concern for the industry. We think that in order to improve its 
relations with other stakeholders and develop leadership role, the industry must better 
communicate its understanding of the issues, its accomplishments, goals, and 
responsibilities. For instance, it must effectively communicate that the future is not 
risk-free: most likely, there will be further supply interruptions, price perturbations, and, 
unfortunately, occasional accidents and spills. The industry bears the responsibility of 
explaining the causes of such events and of developing serious and credible 
crisis-response strategies, policies, and standards. These strategies and policies must be 
developed in cooperation with the constituencies that may be affected (Government, 
local communities, and consumers) and those that represent their interests . 

The industry must also articulate the costs of avoiding risks, and take the lead in 
developing cost/benefit approaches that are seen to be fair and rational, and that can 
guide legislative and regulatory processes. 

To channel the industry's relation-improvement and leadership efforts effectively, some 
rethinking of its institutional framework may be necessary. Although leadership should 
(and will) come from individual companies, industry associations will also need to be 
integrally involved in improving the industry's relations with the Government, the 
public, and other constituencies. However, industry associations have historically 
adopted an advocacy role on behalf of their members that-wilt be difficult tD transform 
into a more consensus-building outreach approach. A new institutional framework may 
be required to bring together a wider variety of stakeholders to forge agreements on 
many of the identified issues. The industry should also consider "jump starting" the 
dialogue by adopting and enforcing operational principles along the lines of the 
"Responsible Care" program instituted by the Chemical Manufacturers Association, 
which has proven effective in the chemical industry. 

A public-relations effort by itself, however, is not enough. To reshape its image and the 
role it plays in the society, the industry must take new initiatives, forge new alliances, 
lead, and plan for the unexpected. In Section IV, we discuss four broad opportunities for 
industry action: 

Shaping Environmental Policies 
There is a rare opportunity for the industry to provide leadership in developing more 
broadly-based environmental policies. We might think of this as an opportunity to 
reengineer the entire value chain of environmental performance, as a single business 
process. Many driving forces are now poised to support increased cooperation, while 
some previously restraining forces have relaxed and now permit a more cooperative 
approach to solving environmental problems. 
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Interacting Effectively on Multiple Societal Levels 
A common view that surfaced during our study was that global and local issues may 
grow in importance relative to national issues . The industry needs to be actively 
involved on all three levels .  To do so, it must consider the appropriate forums to address 
these issues as it plans its dialogue with the various constituents. Global issues entail 
such concerns as climate change, free trade, and the relationships between multinational 
companies and national governments . National issues will include the need to set 
consistent, but locally appropriate, standards across states. Local issues have 
traditionally centered on emissions, aesthetics, taxes, employment, and safety. 

Understanding Differing Worldviews and Building on Similarities 
Each constituency encompasses a variety of different worldviews. This can be 
frustrating for members of other constituencies who sometimes cannot discern the 
common threads through the cacophony of conflicting opinions. However, these 
common threads do exist, and it is worthwhile for the industry to spend the time and 
effort required to understand them. The industry should not assume that its own values 
of economic growth and restrained government are shared by other groups.  Failure to 
understand the values of other constituencies will frustrate resolution of issues . 

Planning for Risk and Uncertainty 
Industry should expect and plan for the unexpected, especially in regard to key 
uncertainties arising from geopolitical instability, environmental impacts, and 
technology change. In particular, a more refined crisis-response capability would not 
only prepare the industry for dealing more effectively with inevitable crises, but may 
also improve public perception of the industry. Beyond disasters, the industry needs to 
impro¥e its ability to structure uncertainty in order to develop well-founded policy 
positions despite uncertain information. 
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Views of 2020 Geopol itical/Workplace Chart 1 1 - 1  

Many lead i ng th i n kers share s imi lar views 
about the situation i n  2020. 
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and i ncreasing i nternational 
free trade, the world has 
become a global commun ity. 
Asia has g rown strongly. 
U . S . dominance has decl ined, 
but is sti l l  s ign ificant. 

• Oil  producing reg ions in  the 
C I S  and the M iddle East 
continue to be pol itical ly 
u nstable.  

• 

• 

• 

Artlur D Little 

The workplace has become 
more automated and 
streaml ined . Technology has 
helped leverage h igh ly ski l led 
workers . I ntel lectual capital is 
h igh ly valued. 

"Midd le-class" jobs have 
changed . Some bel ieve the 
middle class has been reduced. 

Demographic sh ifts (such as 
ag ing) may have changed the 
labor force, customer base, and 
social burdens. 
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I I .  Views of 2020 

In our interview/workshop process, we asked our participants to describe their personal 
views of 2020. We prompted the thought leaders with a range of questions about key 
political and economic drivers, including: 

• Geopolitics 
• Workplace 
• Government 
• Public Perception 
• Technology 
• Environment 
• Industry Structure 
• Energy Markets 

Surprisingly, many of the views were quite similar (Charts 11- 1 -- 11-4) . Although our 
process was not structured in a way which permits statistical analysis, we often found 
that a strong majority of respondents shared a common vision. 

In the following discussion, we identify the common views and illustrate them with 
selected comments from our participants. In the last portion of this section, we describe 
minority views on alternate scenarios where petroleum demand is expected to fall 
significantly. 

Throughout this document, the comments from respondents are shown in shaded boxes. 
We have agreed to maintain anonymity for the participants in our process, but we have 
identified each one according to their membership group. 

A. Majority View of 2020 

Geopolitics 
All respondents who commented believe that the world will become much more 
globally integrated by 2020, with greater development of international free trade. 

This trend will be reinforced by increasing use of telecommunications and information 
technology. 
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I I .  Views of 2020 

The per\fasivene$� .
of global tel�co��#i ·. 

isolatingtheir .poptilations. (Industry)• · i · .·· ·• 

Toclay We ard in the data age,
. 
not the

.Jtli-ri 
the info�ation Ag� . •  (Indus�) r , . N . . 
Th�

· ·
Inte

.
met��ilds

·

. 
cros�-di��ipll��····; · •· · · · 

learning and increasing speed of'ihtelle . 
Economic growth in Asia is expected to boom, with a consequent increase in Asian 
influence in world affairs. The United States is likely to continue a leadership role, but 
its ability to dominate will have declined relative to other countries. 

We. are seein.g the ti.se ofAs�a · . .  · · 
end of tile European Era, which . 

The dop�.W�l. be 'teplaced �s ··.u· .. ·�. · . A' • . .  ""'· .· "'U"''!:!:� 

(Customer/Observer Workshop) ·
· · .
· · 

• .•••. • .,,.L<J.,...:r· .......... �� .... · u.  •··· ilie Boni<.bf'tb.e · '<9�servel:i 

A nearly unanimous opinion among respondents concluded that oil producing regions in 
the Middle East and Commonwealth of Independent States will continue to be 
politically unstable. Instability in these regions may periodically affect world petroleum 
supplies. 
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I I .  Views of 2020 

Workplace 
Most respondents believe that the workplace will become much more automated by 
2020. 

Increased technology will have helped to leverage the skills of workers. Intellectual 
capital, including entertainment and other software products, will be highly valued and 
take an increasing share of the economy. 
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I I .  Views of 2020 

Many expect the job market to become highly competitive, and think that middle class 
jobs will be lost. Several respondents are quite pessimistic and forecast a society split 
into have and have-not classes. 

However, the majority believe that new middle class jobs will arise to replace those lost 
due to technology and economic change. 

Demographic shifts are likely to have a major impact by 2020. In particular, aging is 
likely to have significant a impact on the labor force, customer base and social burdens. 
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I I .  Views of 2020 

. . . . . ·.· ·  .. ; : -., �·, : 
-:· . : . . - ' < _ ::·. · : . . ··. ·:-·· ·  · . . . -::t·-· . . 

\ytll���n¥e11i���� ��Itf� r�Utea····���� �·!·' ((>h����t)··· 

iS:�i�!F������;����o mentality oftijis deiiiogr�plliq grq#pis lik�ly. to have aJarge impact on politics in 
2020; (Qbsecy�rJ· ·. · · · · · · · ·. · · 

Many also expect the workforce to become much more culturally and ethnically diverse. 

eulitiraitart:i:F tc6st�t#�rr 
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Views of 2020 Government/Publ ic Chart 1 1 -2 

Many leading th i n kers share s i m i lar  views 
about the situation i n  2020. 

• Market mechanisms have 
replaced government 
command and control 
i nterventions. However, 
government is sti l l  l i kely to be 
sizable.  

• I nternational trade groups, 
m ultinational companies, and 
local govern ments are taking 
a larger role versus national 

governments . I nternational 
standards have been 
adopted. 

• 

• 

Arl:lur D Little 

The publ ic sti l l  holds 
distrust for the petroleu m 
industry, with a particu larly 
strong d isl i ke for o i l .  

Citizens, a n d  their  elected 
officials, sti l l  focus on a 
short-term view. 
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I I .  Views of 2020 

Government 
Many respondents believe that government command and control interventions in 
markets and regulations are inefficient. By 2020, they expect these interventions to be 
replaced by mechanisms which make better use of market forces. 

The Federal Government and Washington only make mistakes. The reaction to the 
1 970's energy crisis · was crazy, just plain wrong. (Government/Regulator) 

By 2020, energy markets will be fullyderegulated. (Industry) 

Our. goy�inment)Vill .have adoptediiidre market-oriented regulation
· 
techniques. (01Jserver) · · · · · · · · · · ·  · · · · · · · · · · 

·ReguJ�tions .w.ill. be .ri16re···f1�xi1Jl�t .CQ1J��fV'er) ;. , - · ' . . . . -- ·;:.' - : . - -. '.'··<-':•: - : : ; - . , = ; · ; ,·: . .. .  · . " ' :,', .. :':;:: : - -:_ ;·; . ; -·:-:;=::";.;::·· _';.; -,:;:;:;:;-::.;-:_;:;-;:;;·:;::;_::·. :;:;:.:;;·,::·:::_;:;· ;::::·:::•·:·:-:,·::::.::::::;::·:-::.:;::'':":,-;:.:.;:;, . : , ·;:,., ... : • : : ·.: . . . :' · : ·.: : - '.': ·_ :'_ ,. -::.,.:-"':. ': . : 

Th�.i;o��;·.·6trbbG��···�il1·���6 ���i�����.> ·· �c:��b�er/b�;��6r·.·workshop) 
There is a large portion of the respondents who believe that government should be 
reduced in size. However, there are fewer who believe that this goal can be attained by 
2020. 

Thete Will• · .be i4 1of. less govemrrienti!! 402Q: ••• (Qbserv�r) ,, -·- - . .  _.- _:, -:::.:·' .. , , , . : : .: . .  - . . _ ·· ' : : . : · _. :  ·:·: - ·. _;-:·.-_: : :- : :::::::':_::::r::\(,::.:),_::<::._,:-:: . . = _ : ::::> - -.'_'::_ ::_: -,,: : :-:.:,:·:.:::·:-< . . ... . . ..... . .  , .. ,, .· . · 
. ,·. -. , . _. :  . .  ·. 

\V� �i�J ��R�ri#ns� ��9�����P¥ �¥.gg�t� �ii� t§. Jij� Jf���tat ��pt� 
(CJQYeQUI1entJRegulator'W orl{SJ;iop) · 

· : _ , ,_:
··_-_ _ -- _ : - : : - = - = =·-·: : - - - = - ' - - ·:.- - - _ - : · · : _ _  --:_: ::- -::·::·=:.::::.:.:-, : -:-::::_(:'::·::=-::::=t:U:::=:::- = - : _: _: _- :  ---- - -- -- ·_ - - - -_ : - : :- : --:_ :·- : :  . 

Gov�rlllllent wili• •. be . . less. nec����·; }�� ·�··· ··u�eful • . .. and less · ·· colltributory; unfortunately, 
thatdges not mean there will b�l�s§ gqyernment. (C1Jstom�r) 

· - - - - : -. -- _ :  ___ -,.·- : · :::: ;:: - =-: :·= :-:
-
: :_:--- -

- -: - _::--_ -: : · _-_ · __ - ; ;.: :. ·. - · · _ : _ : -: : . - - - : - - =.=. · · · --:_- __ _ _ - -_ ,  . . --- - :-.- : :  -' •' . _ _  . _ . . - , .- . . .  -. . . ·. ', •, ' . . . .. -: . .  · . 
• " • ' 

' . . · . . . : . . - .-, , ' . , , -, • ,• rn 2626, DoE wnt•still hav� a few.Iawyers·· wrapping up· ·197o � s on price litigation. (Qustofrier/Obseiyer Work$1i6p) 

International trade organizations and multinational corporations are likely to take on an 
increased role in world affairs . International trade standards (possibly including 
business regulation, taxes and environmental performance) will have been adopted. 
Together, these trends are likely to conflict with some national goals and sovereignty. 

I11tertiaHoD.arsianilardi.zat1oii :wm···fiappen 9ri � is$1.ie by issue basis, ··· (obsef\ler) 
· · . ,-, =·:·:· · ·· -: : : :::-:=.-:.::.:.:::::,:::": .. ::.:.·= - : . -- : _,·_::.;_.-::=,:_,.:·::,;:: : : - - -:· . . ' :::·· ._:_=,_ · · ·: '• .: ·.- ' :_=::::::: : - :::::-::.:::=:-:- - :·--= . .- - - - : 

We w1Ilsee st�g���l��t��ri o{f!lihilhurii t�g�ts gl()pally thl:ough .IS09000and .·ISO 
14000. · ···· (GovernmentJR.egulator) 

Expect tensions betweeh tiationalgoverriinents and global companies. (Industry) 
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I I .  Views of 2020 

Trulymulti-na�2��. co�pat;l!�� p13-Y· g�p??\ver relatiy�to natio4� governments. 

(Goy�rnroe11tJR.�gplator) · · ·· · · · · · 

Similarly, local governments are likely to take on a larger role versus the national 
government. In part, this will be mirrored by a greater dispersion of the environmental 
movement. 

Governfll�llf§fl'uc�pfe� will '-':�. nlC)['¢ dlS'plf}rs:f}d 
(Governmel1tfR.egul�tq�J 

Public Perception 
Most respondents believe that the public currently holds a negative view of the 
petroleum industry, with a particularly strong dislike for oil. For some, gas currently has 
a positive perception. 

A large number believe that the industry should take proactive steps to improve public 
opinion, however, many believe that this effort will be unsuccessful. 
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I I .  Views of 2020 

The oil industry seemst? do a very po()r job ofpr�senting thell1Selves to the public. 
They need tobecometheir own advocates; They need to explain to the public how they operate and why they operate that way. (Observer) 

I almost despair of changing public perceptions of the industry. (Industry) 

Deep public distrust of oil and gas companies on pricing and availability is almost 
impossible to reverse. (Observer) 

Many believe that the public, and consequently elected officials,  are short term focused, 
and will respond only to crises . Few believe that this will change by 2020, although 
many believe some crises will occur. 

Typical citizens are indifferent . to actions in the petroleum industry now. 
(Customer) ' . 
The public is not worried about supply security. (Industry) 

. . : 
The public wants cheap energy ancl doesl1ot want to have to think . about it. 
(Industry) 

· 
The people are happy-go-lucky and unaware of impending problems. (Industry) 
TlJ.e ¢l�ctorate and Congress are short.:.t�nilfocused. (Observer) 
Politicians follow public perceptions; (lrtdustry) 

When the media does provide sympathetic portrayal of the industry, as in 1992, 
when the price slump led to closures and job losses, positive things can happen. 
(Industry) · · 
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Views of 2020 Technology/Environ ment Chart 1 1 -3 

Many leadi n g  th i n kers share s imi lar views 
about the situation i n  2020. 

• New technologies may have 
had a strong impact on society, 
but. . .  

• Capital equ ipment and 
personal habits change slowly. 
(Some bel ieve market forces 
wi l l  have d riven swift change, 
though. )  

• Gasol i ne vehicles wi l l  sti l l  be 
widely used.  

• The overal l  energy mix wi l l  
l ikely be s imi lar, with possibly 

h igher natural gas and 
electricity use. 

• Envi ronmental performance 
wi l l  contin ue to be a key 
ISSUe. 

Arllur D Little 

• Natu ral gas is viewed as 
envi ronmental ly fr iendly. 

• Goal-oriented regu lations wi l l  
be used to ensu re 
envi ronmental performance. 
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I I .  Views of 2020 

Technology 
Through the 1 995-2020 period, many expect rapid technological change to continue, 
with significant impacts on society. 

Technology may have a positive, incremental impact on industry capabilities. 

However, fewer respondents believe that technological change will have significant 
impacts in energy use. Change there will be dampened by slow capital turnover (cars, 
factories and buildings) , and by ingrained habits . People will continue to prefer to drive 
cars . 
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I I .  Views of 2020 

In 2020, most respondents believe that the gasoline-powered vehicle will continue to 
dominate the transportation fleet. Alternate fuels may increase, but will not seriously 
challenge gasoline as a preferred fuel. 

Environment 
Almost all respondents believe that environmental performance will continue to be 
important in 2020. However, there is a split opinion on whether environmental 
standards will become more strict by 2020. Some believe that environmental standards 
will plateau. 

Natural gas is currently viewed as an environmentally friendly fuel. Most respondents 
believe that gas will continue to be viewed as friendly to the environment in the future. 
Some believe gas will be used as a solution to many environmental problems. 
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I I .  Views of 2020 

Na.!ur�gas in .2()20�illlppk 9b.arm�d. People will continu� to gro� more 
enyi�gpJ:D.�ntall)' s:o11scious. This,intum, V{ill make people think more about natural 
gas: (Qbsefver) · · 

\V� s�<>uld enc<>l1rhk� the usegf�af11ral gas by increasing the costs. ofconventional 
fuels . (through taxes), or by m�d.ating the use of natural gas alternative fuels. 
(En vironiilentalist) 

Continued government regulation is expected, but the regulatory mechanism is 
anticipated to change to a goal-oriented regime which permits greater flexibility for 
compliance programs. 

Gpy�mm�nt . . ma� ffi<J¥� t�\\fard $ettipg '\fld. �11fo£tiilg p�rfonnat}ce .. standards · .rather 
th. a .. n· . · .. ·.···.o ...... . P ..... · ... e .. rat . .. io. n. a . . . .. 1 . . ... ·.d ....... . e ... . .... t .. hll ..... ··.·.· .. ··.· .... ·. · ... ·.·.• .. ···•·· ... •·.•·.r . .. ...... n ....... · . . d . .  ·. u . .  st.ry . . w . .. . ill . .. · .. h ... · ·. a.ve to. P.rove it can be .•. truste .. d with the detail. 
(Government/Regulator) < · 

-. :. : · · :' : - -- -- ':'- ' -:::: : _= _ _ - '  -_ _ :-_-: · : _: ::"<· .: ::: ___ \: ::: ' : :- : ': : -: ', >:::):::, :=: --::::.;',:·<: - : : i::_ ' ... :: ::>: .- -' ,··· :: <:,_ ·:_,",: : :·: __ - _- -_-_ ._ : :_:_:_ ' ' ·.: 
Th� R.��i step .i$ fotthe· environrnental.�()Y�rnyritto liflk erivironmental ·coricerns with •ecqnomicJhinldng. (E11YirOl1J:D.entalist) 

Command and cbritrolpqlicies Will alwaysbe··inefficient..· • (Industry) . - - - - - - --- -- - - · -. . . . . . . . ' , •  . . , . · · . . . " ' ' - - - - - , . . . . · . 
G8Yf����·····�pt�ry��tigri· ···�ip ··· ·�� ····�pr� �&�t.�er!�ijt�4 ···!�t�er .•• than.tlje •. •coll11llap�····�4 
c(JrttrqJlt.ppro�cli useg lloW· . om�r) · . . . . . . . 

: ••·•
·
.··· \ < •••.············ ·/ · ··.•••••••••••····· ···· . t t ····· ··· •· · 

.. ···.··· .. ·•·•••·••·•••·••••• .•• •••... ··.· ••· · ·•
· ·• ·• ·· .•·•· •·• • ·••••·•••••••••••••••·•••·· ••••·•••·• •··

·
·•· •·•·•·• ·· • .· .. • < i ······· ··· ······· · . r 

{i9Yr�g��pt
·· ·�MgH��··.···· ··.·············· .······ ·bli�� ........ .... ·.. . .. .. ...... it ip��ll�i�e�. tp�edu�� ·· ···�;Jlution . .  ···(Public 

Itit�r¢�vap.yirollm�ntal'\V orkshop) ·········· . . . . 
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Views of 2020 I ndustry Structu re and Markets Chart 1 1 -4 

Many lead i ng th i n kers share s imi lar views 
about the situation i n  2020. 

• The industry wi l l  be even more 
efficient, with a stronger focus on 
customers,  competitors and 
market ing.  Companies wi l l  be 
focusing on key portions of the 
value chain and seeking high 
performance. 

• There wi l l  be a mix of large/smal l ,  

domestic/international 
compan ies. 

• Nearly al l  operations (excluding 
transportation monopol ies) wi l l  
have been deregulated . 

• Worldwide suppl ies of oi l  and 
gas wi l l  be plentifu l ,  and world­
wide demand wi l l  have g rown . 

• Domestic oi l  production wi l l  be 
lower. 

• The U . S .  wi l l  rely increasingly 

on imported petroleum suppl ie 

• Views on U . S .  petroleum 
demand d iffer widely. Many 
bel ieve it wi l l  be the same as 
today, or somewhat larger. 
Some bel ieve demand wi l l  be 
sign ificantly smaller. 
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I I .  Views of 2020 

Industry Structure 
Driven by international competition, the petroleum industry will become even more 
efficient, with a stronger focus on customers, competitors, and marketing. Opinions are 
diverse about the future mix of company sizes and operations, and it is likely that we 
will continue to see a mix of large and small, domestic, and international companies . 
Companies are likely to focus on key portions of the value chain and seek high 
performance. 

l':{ewiy nfi\T���¢4•i#ati8n�t9il �9m#ilnies·win ·enter·tiie u .sj mark:et. i ·  (Cu#omef/Obser\rer Worksliop) •. · •.•.....•..••.. • . ·. i( : · · · 

�!j���htib�· �i���t··•lt i•· · ·����; ys�··��Y•••·���··t>��ci�c1·.•e1�¢ttiBi�and ijai¢'hl··gas. 
t���e��I'� i ··· . · · · . · · · .. . . . . . .  . 
·r'�t�8i��hi 6sm�·ihie�····wiii·· · · ���t�����,�-�ii��������$��q:�et�e US 

R�engjp.eering, restr\lctttfi�g� ·�g stre�n1JJriilig wiU.·inqr�B;se. (Qbsetv¢r)·· •• · · . . . . 

Most respondents believe that the energy industry will become increasingly deregulated, 
with the exception of some transportation monopolies.  

Energy Markets 
In 2020, most respondents believe that worldwide petroleum demand will have 
increased, driven by economic growth in newly-industrializing countries. Higher 
demand will be satisfied by plentiful supplies of oil and gas. 
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I I .  Views of 2020 

In the United States, a large majority believe that domestic oil production will continue 
to fall, and consequently imports will rise. 

Natural gas demand is expected to rise, buoyed by electricity generation demand and its 
clean-burning qualities . 
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I I .  Views of 2020 

There is a wide diversity of views on domestic demand for petroleum. Many believe 
that demand will be the same as today, or will have grown at a rate slightly below GDP 
growth. On the other hand, some believe that demand will drop significantly. This 
latter view is discussed below under Minority Views of Demand in 2020. 

The national energy mix will likely be similar, with possibly higher use of natural gas 
and electricity. Gas is anticipated to replace some coal and nuclear generation capacity . 

There is no commonality on the direction of future petroleum prices. About half the 
respondents believed that prices would rise in real terms. For some, the underlying 
physical limit to the resource suggests that prices must rise. The other half of the 
respondents believe that prices will remain flat or decrease in real terms. New 
technology, which might cause demand to drop, was expected to hold down price. Inter­
fuel competition was expected to increase, with greater equilibration of prices near Btu 
value. 
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I I .  Views of 2020 

OPEC will make a, 

B. Minority Views of Demand in  2020 

A number of people believe that petroleum demand will drop significantly -- perhaps as 
much as 50% from current levels. A change this size would likely have serious negative 
impacts on industry size, structure, employment and profitability.  

Technology Breakthrough 
Rapid commercialization and adoption of new efficiency and alternate fuel technologies 
would drastically improve the efficiency of energy use in the U.S.  and the world. Many 
of these technologies are believed available today, but for a variety of barriers, have not 
been commercialized. According to a minority view, new entrepreneurial enterprises, 
coupled with government incentives and jump-start programs, could break through those 
barriers. 

In this case, the economy would be a net beneficiary, since the new technology is 
expected to provide equivalent end-uses (transportation, home comfort, industrial 
production) at a lower cost. The price of petroleum would be expected to drop in this 
scenario. 
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I I .  Views of 2020 

E�-a�r,qspa.c� ·�Pft�P!�n�9rs�ilt drive @oJ)ti.qn; ··· · ···· . l!Yl:>ti.d carbqn fil:>ercars which 
g�t 300,n:1Pp{ ����!f�.�e�tau · .. ·· .. · · · · · · · · i ......... ·.•
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Demand Management 
Dramatic and negative environmental effects, such as global warming, may induce 
governments to tightly restrict carbon emissions. Alternatively, the U.S.  dependence on 
foreign oil could be managed by reducing domestic demand. In either event, the 
Government could impose a high tax level on products or mandate restrictions on fuel 
economy and use. These actions would drive down demand. 

Unlike the technology breakthrough case, demand management is viewed as less 
beneficial to the economy, since the price of the commodity would increase, impacting 
all end users of oil and gas products . To the extent that the higher prices provide an 
incentive for technology breakthroughs, these negative impacts may be mitigated. 
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Issues Conceptual Model Chart 1 1 1 - 1  

Issues arise from the col l is ion of d ifferi ng 
val ues and views of the future. 

Views of 
Future 

Trends 

Drivers 

Concerns 

Events 
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Issues and 
Implications 

Policies/ Actions 
• Government 
• I ndustry 
• Other 

constituencies 

Val ues 

I nterest 
g roups 

(stake-
holders) 
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I l l .  Likely Future Issues 
As we are defining it, an issue is an unresolved matter arising from conflicting values 
and views of the future (Chart III- 1 ) .  For instance, a conflict may arise between a 
physical or social trend-such as declining domestic oil production, and a stakeholder 
value-such as supply security. Or there may be conflict between values of different 
stakeholder groups-for example, the desire for a pristine environment could conflict 
with the desire for economic development. Issues may also result from differing 
expectations for the future, such as whether or not global climate change will occur. 

We identified issues by evaluating direct comments of respondents, and by contrasting 
the conflicting statements from different respondents. To enable presentation, we have 
grouped the issues into six major areas of concern: 

• Globalization and National Policy, 
• Government Intervention, 
• Supply Security, 
• Environmental Impact, 
• Public Perception, and 
• Societal Change. 

Although we have tried to characterize these issues under these broad categories, the 
issues tend to overlap, particularly when potential policies and actions are considered. 
For each area of concern, we identify the situation as perceived by various stakeholders, 
outline the issues arising from the situation, provide a brief outline of debate on the 
issue, and delineate a variety of policy options and actions available to potentially 
resolve it. Often, these policy options are controversial in their own right. We also 
illustrate the issues by selecting quotations from our interview and workshop program. 
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Issues G lobal ization and National Pol icy Chart 1 1 1 -2 

How shou l d  national pol icy be crafted i n  a 
g lobal ly-integrated economy? 

Rapid 
economic 
g rowth in Asia 

I ncreased free 
trade 

Global 
telecommuni-
cations 

I ncreased 
multinational 
company 
g rowth and 
reach 
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Should the U . S .  
adopt foreign pol icy 
which supports the 
industry? 

Should the U . S .  
adopt a protection ist 
pol icy for domestic 
production and/or 
refin ing? 

Should the U .S.  
p romote a "level 
p layi ng field"? 

• Support U.S.  
companies' 
commerce in foreign 
countries, especially 
newly-opening 
markets 

• Discontinue unilateral 
trade embargoes 

• Stabilize markets via 
diplomacy and 
military interventions 

• Import duties 
• Quotas 
• Price supports 
• Environmental relief 

• Trade negotiation 
• International 

standards 
- environment 
- trade 
- regulation 

• Taxes 
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I l l .  Likely Future Issues 

A. Globalization and National Pol icy 

How should national policy be crafted in a globally integrated economy? 
(Chart 111-2) 

As perceived by our participants, the trend toward globalization will be characterized by 
rapid economic growth in Asia, increased free trade, increased telecommunications, and 
the growth of multinational companies in terms of size, number, and influence. As 
global competition increases, policy leaders will need to take proactive steps to ensure 
that national priorities and values are balanced with local and global priorities. 

[Sllr 

Issue: Should the U.S. adopt foreign policy that supports the industry? 

U.S. industry activities in foreign countries help increase and stabilize the world supply 
of petroleum, and result in positive tax and employment benefits in the U.S .  On the 
other hand, support for industry may require foreign policy that is opposed by some 
constituencies, and may require costly government actions, including military actions. 

Ant at>iJi 
The U.S.  Government could adopt several policies to actively support U.S .  companies as 
they seek commerce in foreign countries, including the use of diplomatic trade missions 
and tax policy. In particular, the Government could support U.S .  companies as they 
attempt to enter newly opening markets, and assist foreign governments in their 
privatization plans. 

The U.S. Government could discontinue all unilateral trade embargoes, which are 
viewed as ineffective in achieving foreign policy objectives, since other countries 
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generally step in to replace the excluded U.S. companies.  Embargoes also damage U.S.  
companies and decrease their ability to compete in a global marketplace. 

Y����$�� i�5�im tf.�qe actiq!l� P�Xr � �� g�����i�pact: . we ceded tp� }'iytnam 

()il J?���p��� !<> th� Frttu�h. ·�4 ¥e �pp#f�h .. � qg�gg �Pr slliile.thillg in · Ir�c ·· · 

(1114usfi'Y) ·· · ·  · · · · · · 
The U.S . . mus� !�ij��5·i�s····fo;���··polic; •• ·;bj�c���s •wifh····th�····coiTliilercihl �amage 
from·unilater�l qa(ip sanftioqsr (Observer) · · 

No.p18f5. pttil���t����� .�����.ci.7.�.· 
(Cl.lstom�t/Ol:>server Wprksb.pp) i 2 · · 

: .· -·:.:=--,=:,=·: . ' = -:- -,-- _, > =�:�:-:::: -:-:,.-:- - . i) :-,:;=.:·- _' _ :  ·_.· ::-: :.: : : ·_. : : _  . 
. · ri���ipgJhe industry . 

Foreign policy, including military intervention, could be used to stabilize potential 
markets and increase the receptivity to American companies. 

We will contiHH� §Mt' 8��ilt p6Jicy· of keeping p�ople)Vho are hostile to �e U.S. 
from controJJill.g\Vo!lo (Hlcel}ters. This willb� done . tlifo1.1gh diplomac:y� as well . as military.interY�J1ti()P.• · i(QbseJ:"Yer) 

er¥:rf) • . .· ·  .· . . · . . . . · . · .·· · .. •. .• • n ·  . . 9il Sl!pply. the v:s� )¥2Bt� our ���t9P� ��br�� ����x i� �cr�fts��i�: 
Af!rr 1()§��9 �9PtJ:81 9ftpt �tJ:��§ g�.:ij · .· ··· · 

become iil1IJ1�atptya fhird rate pp)v 

Issue: Should the U.S. adopt a protectionist policy for domestic production or refining ? 

The domestic production and refining industries provide energy products which are 
critical to the U.S. economy and generate thousands of jobs for American workers. 
The Government could impose import restrictions, including duties or quotas, which 
protect the domestic drilling and production industry. Alternately, price supports or tax 
incentives could be used to strengthen the domestic industry, and the industry •s  
activities in countries deemed to be preferred suppliers. 

On the other hand, protectionist policy puts free trade agreements at risk, and increases 
costs to the U.S. economy, possibly causing other U.S . industries to lose competitive 
capability in world markets. 

U.S. environmental regulations are viewed as costly relative to other areas of the world, 
particularly for refining. Regulatory relief would help improve global competitiveness.  
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[W e·•neegto] ··preserve !)1e domestiC re:fiJlil1g • if14t1�try� (Cu�t9m¢�/Observer· Workshqp) · ·:'::- :::::- - - - : :: ... ':':::_)::-;-: : : •' ' : :  _"-:-: ' ' :.: ·...:. ':::_. :::·:::_ . . -:-:::: :_ ':'::_:_·_ : '  : .... : .: : . . ... : :-: - : , ::::. : :.:: . . -; :::<-':'::;::·-.-·_: ':':-: _ ,:-_:·:·:::-:=:· ·. : -: . : . :.=:=:::::=-.::·: -- : ·:::::::==:: · --.: . . . =.-- - - ·::.::C·: . ).::::.::: :::::::: :·:.;.-,::-: ::- .. , :_._·:=:=::;::::-:::=' ;:--:· . : : :  :::=:=_.;:.:-::--,: ·.:_ " 
As.· .. . �·• result .of .sbv�ig •d���§Ii��·· · irl ··�·�JR�.�if.·

·
·rerlJli�g ·· · · ·����§e�fby• .e!i¥1iJiirrlb�fiti··· 

regulations] we will import more products. In effect; '\¥e will be exporting pollution. (Observer) . . < . ···· .. • • · • ··· < .. . · .. . ..•. . . • .  ·· ···· .• .  · · · · · <· .•• ( . i ··.••• • < 

Reduce·•·the co�r· ·�fsi�f�/arid · ··•fedbE�I �egJI�tions. (G�tbi-rtl11ent!R��Ji�tof 
Worksl:J.op) · · 

Issue: Should the U. S. promote a level playing field in international trade ? 

Some countries in the world restrict access to resources and markets ,  unfairly limiting 
the ability of U.S.  companies to compete. These restrictions may prove very difficult to 
dislodge, and international negotiations may affect other U.S .  foreign policies . 

The U.S. Government could negotiate and enforce free trade agreements which have a 
broad scope. 

There .'Will be callsfpr protection, but they will be largely unsuc<X�§sful. (lnduspy) 
· •. ·· .. · ••• •

.
•· •. ·.• •. • •. ••• ..•.. ··.· ···. ·.·.• . •. .  • • •.··.·•

·
·.· •••••·

•.
·
•· .
·
. • •. ·····.··.•··. ··. ·.·····.·· •. ·.·•.••·• ••. · ••. :•.· •.•. •• •. •.· •. ·• ••. ·••.·•••·•.• .••. ·· .•. ·.• •. ·.'· •• ·.· ••. ·•• ••. ··••· ••• · •• ·.·.·• •. •· ..•. •· •.• · .

.
• · •...•.•. · •.. ··•. · • ·•·.·· ... ·•

·
. ·.·. · •.•. := •.•. • . : .. ·.•. ·.·.· . .. ·' .•. •.·.· .. ·. · .. ·=.·.· . . . ·.·•· .. · ... ··.····.·•··· ...... · .. •· .. ·.·· ... · •. ••· •.• . . ·.·· . . . . · .. · ·.•· .·. · • .. ·.·.· •. ··.·.· .. · · . . 

·
· .·.• .• · .. · .. •. •.•. · ....• : •.. : .. • •. · .. •.·• ... · .. ·:· ..• ·.: ••. •.: •. :·· .• :·· .. •.· •.. •· ... · .. • •. ·.•.· ... :.· ... ·.•.· •.. : ..••. ·.•.:: .... ·.::;··.:···.··.·· .. • •. · .. ·•·· .. · .... ·.·.·.••·•.·• .• .. ·. . • .· ·

• ··.·.· •. · •. ··. · .. • .. ·•·.· .. :' .. ··•·• rt· is up t() ...• gurcurrent �ovemment
.
· leaqeps •. to JR���? the tr�s�qonfr�mprote�t�d 

11ation�I �g {ree globalm�kets, ensuring .that.region#} traqe �loc;s do not ·arise. (Observ¢r) · · . . - - · - - - - -.- - .  
[A. for�i�rr •. pil··•.field .•. ����s�s.· ·ufil11•

·
�.99t<l . . have • ha<I .• •to pay an()tll��····�·t··�·o ·· ·· ·tfii1Ji��····ih tax¢§ j� i� were headgumtet"ed in the J[�$, (Indq§4J') . . 

- -. =_::::_::: ,_:,::::;::::-:-::,-:==---_ 
·=:-:-·=:-= 

. . - ---:= -===--==--_:::_:=s'::::;')\:·,., =-: ·>:..- :-:. :=,-,- - - :· ·: : , :_ : :.- , :::=-=::::' , __ :<::- _::_=::=:: ::::.:::.: , - ··,_:·: :.:-. ::::.:.-/ ::=::= -=::-_ \:? :===::?\:::-:\ :_.-__ :::-::- ·- , - -. >-: :::.--: ,:_ =:·= 

lntemtitidnalpolitics �<f especially irit�l"Ilatiottal
.
· t��cl� · �illh�v� nmjor. impacts on 

the oil indusey in th¢ y�ai 2020 . . (Observer) 

The U.S.  Government could also encourage the development of international standards 
for environmental performance, free trade, business regulation, and taxes. 

Global trade will · als§ .)"grk to . inst�l international .environii1ent� �dregulatipn 
stancl�4§tP level the playing fielcl ·b�t'\¥een comp�ti(lg natipns. (Observer) 

Finally, the U.S .  could conform its domestic policies to provide a level playing field, 
including environment, tax, royalty, and other business regulations. 

The l].�: .§hquld stan�atqize many .. of�.t� rr��lctt?IX·••�xste111s t.8. 111�t international §taJ:l����·. !his•··Vfoulclipclude .. co11tta£t t�ril:ls, t��st�11Yir9nto.enta).·�d··bl.lsin�ss regulations. (fuciustry) · · · 
. · . . . 
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Issues Government I ntervention in  Markets C hart 1 1 1 -3 

How should govern ment i ntervention i n  
industry markets be opti m ized? 

�a.t��i'l�� Situatiob 
• Government 

has a role to 
balance 
confl icting 
social needs 
and desi res 

• Past 
i ntervention 
methods may 
have been 
inefficient or 
counter­
productive 
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Should market forces 
be g iven g reater 
freedom in  energy 
markets? 

Should government 
promote 
conservation and 
efficiency 
technology? 

Should government 
reduce its cost? 

·· ·····I��I!EY·····
·
········· · 

.. · . . . . . Ql?!lQQ§ I ! · · .· 

• Provide efficient price 
signals by removing 
economic regulation 
and product 
mandates 

• Ensure efficient 
market structures 
which control anti­
trust behavior 

• Provide tax 
structures which 
properly account for 
externalities 

• Support basic 
research 

• Mandate efficiency 
standards, such as 
CAFE 

• Support 
entrepreneurial entry 
of new technology 

• Mandate new 
technology (such as 
ZEV's) 

• Reduce or el iminate 
DOE 

• Simpl ify EPA 
• Reduce deficit 
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B. Government Intervention in Markets 

How should government intervention in industry markets be optimized? 
(Chart 111-3) 

Many respondents suggested that government has an important role to balance 
conflicting social goals. However, a large number viewed past market interventions as 
inefficient or even counterproductive. 

Issue: Should market forces be given greater freedom in energy markets? 

Over the past 1 5  years, there has been a major trend to deregulate markets throughout 
the economy, including the energy sector. Deregulation tends to increase efficiency and 
lower costs. On the other hand, existing market participants and other constituencies, 
such as local consumers, may experience apparent inequities as changes occur. 
Furthermore, some enterprises may have a strong monopoly position which can exploit a 
deregulated market. 

Government at all levels could adopt policies which provide efficient price signals to 
markets. This could be achieved by removing economic return regulation, and other 
interventions such as product, technology or service mandates. 

Government could develop and enforce an efficient market framework which controls 
monopolistic behavior. 
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Tax structures could be adopted to properly account for externality costs, without 
requiring the energy sector of the economy to provide an inequitable share of general 
revenue. 

Issue: Should Government promote conservation and efficiency technology? 

The use of petroleum can be associated with risks of future costs, including dependence 
on foreign sources of oil and environmental damage. Despite current economic 
incentives to reduce petroleum consumption, there may be barriers to adoption of 
conservation and efficiency technology. On the other hand, government action could 
result in inefficient interventions which reduce overall wealth in the economy. 
Government mandates, such as the California Zero Emission Vehicle (ZEV), may lock 
in immature technology at a significant cost. 

Government could support research into new technology, using tax relief or direct 
methods. Most respondents believe that government may have an appropriate role in 
supporting and performing basic research. 
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Government could mandate efficiency standards, such as CAFE for automobiles .  
Mandated standards for appliances have been established, and may have pushed the 
adoption of new technology faster. 

·5 g�sC>li�clt%1 gt�¢ ()fderof $� .()() �5 ��()� $ll()l}ld .§e iillposed to discourage 
gasoline con�1.l1Ilpti()n and encourage natllrli} gas. (Industry) 

The·•·•·US·•·•should i �t�g�<;t�}vffi 
(Ol:>s¢tv¢r) 

·.ase gasbline .taxeg.py. $1-2 per gallbri $d possibly add ..• CAFE yld require 4S fl:ril�� per gfl]Jon tOPe achieved by. newv�wcles. 

Government could support entrepreneurial entry of new technology by providing money 
and reducing regulatory barriers to new entrants . 

. .. . t�cbnolbgies � aqiers arid J?erv¢ g��x.�• •·•Bl1g·.����l1:.t . . �en co�er?���.��·� . · qpnpfl:ric i.J1Gyntives. (Environme)l�glist) 
· ... ··.·.· .. ·.••· ... -: · •. ·.• •. · .. ·· .• 

·••.·· •. 
· .. ·.·
•.·••· • .•. · ..• . · .. -: .;..=·:·· .. ·.- -· .. _: · ··.-" ···· .•. ·.· . . ··.••• •. ·.:: •• ·.·.· •. ··.··.·::· · •. ·' .. .•.. ·.· .. ,:·······.•················ ··.··· • .. •·.· .• •••.·•.·•.·••· •. • •• ···.········:· •. 
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·· •. · •.•. • ••• •.•.••·.·.· •. : •. : •.• •·•·• •• ·. • ••. • •. • •.• ••· ... · •. ·.:.

·
.·.:.:: •.••. 
• 
•• ··.:· •. 

• •. : ••. ·.:· •. ·.··.··: ••••. : ••.. : •• ·• ••·.•· .. · . ···· ::.:· .. . · · . .. ·.• •. •... • 
.. - _' - - - = - =.· .•.. · ••. · ••. • ••• -:· •• ·:· •• ·. ·· "• Po ¢�!1ai �f�t > • / • . Q� market entrants·face � ·�umber · .of.barriers, including 

regulation� anqJ���swhich favor existi11g companies. (Environmentalist) 
Expect hyper-efficient car entrepreneurs to spring up in California. 
(Enviromrientalist) · · . 

Government could mandate the use of new technology, such as ZEV' s or reformulated 
gasoline, in an attempt to force technology development and achieve social goals. 

[We �hould] trtaij(.{�te J:iew end-use (car)techriolbgy evert if it is uneconomi.�: 
(GoveinmentJR.egplator Workshop) 

· 

Issue: Should Government reduce its size and cost? 

Tax burdens and the deficit may limit economic growth. Some government services and 
functions might be done more efficiently by private companies or through market 
mechanisms. Some could be eliminated without replacement. On the other hand, many 
government functions are important to constituent groups, and serve a valid purpose in 
improving our society. 

Several respondents suggested that DOE should be drastically reduced or eliminated. 
Others suggested that EPA be restructured and simplified. 
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A large group felt that the U.S. Government would be increasingly constrained by the 
large deficit and consequent debt load, and that deficits must be reduced. 
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Issues Supply Secu rity Chart 1 1 1 -4 

How can we ensure secure, low-priced energy 
suppl ies to protect U.S. global com petit iveness 
despite i ncreasing i m ports? 

• U . S .  o i l  production is 
decl i n i ng 

• Oi l  imports are ris ing 

• World o i l  suppl ies are 
obtained from pol it ical ly 
unstable reg ions 

• Supply disruptions are 
l ikely to occu r 
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Should the 
U . S .  seek to 

rease 
domestic 
production? 

Should the 
U . S .  seek to 
d iversify 
supply? 

Should the 
U .S .  use 
government 
interventions? 

Should the 
U .S .  seek to 

• Improve access to 
Federal lands, including 
OCS and ANWR 

• Fine tune royalty/leasing 
and taxation terms 

• Support new technology 
to improve recovery 

• Impose import l imitations, 
such as quotas or fees 

• Develop relations with 
hemispheric producers 

• Encourage development 
of new international 
sources of petroleum 

• Discontinue practice of 
uni lateral trade 
embargoes with 
producers 

• Foreign policy, including 
mi l itary intervention , to 
seek security 

• Buffer stocks in Strategic 
Petroleum Reserve 

• Support conservation 
technology 

• I ncrease fuel taxes 
• Support alternate fuels 
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C. Supply Security 

How can we ensure secure, low-priced energy supplies to protect U.S. global 
competitiveness despite increasing imports ? (Chart 11/-4) 

Nearly all respondents believe that domestic oil production will continue to decline. 
Coupled with flat to slightly rising demand, this means that oil imports are likely to rise. 
In the global oil market, significant volumes are produced from politically unstable 
regions, and disruptions may well occur in the future. 

Oil imports are costly because of their inipact on the dollar, the balance of trade and 
national security. (Customer) 

[We should] d() nothing . .. Wh(\t is t�� h� of imports? It's 0�, if we . are  diversifie�. (Government/Regulator Workshop) 

We need to developa better understanding of the effects of a supply disruption as 
distinct from import dependency. (Customer/Observer Workshop) 

Government policy should be firnily based on the reality that the nation is not going 
to be independent of oil imports. (ln9ustry) 

Issue: Should the U.S. seek to increase domestic production ? 

Increased domestic production can help close the import gap while providing other 
economic benefits, such as an internationally competitive oil field services and supply 
industry that yields American jobs. However, the U.S. is a highly mature province with 
limited opportunity to find large fields . Increased domestic production is unlikely to 
eliminate imports, while it may result in adverse environmental impacts . Some 
government interventions designed to provide incentives to increase domestic 
production are viewed as harmful to the rest of the economy. 

Given the opportunity and economic incentive, the industry stands ready to invest in 
new U.S. exploration and production. The opportunity can be enhanced by opening 
Federal lands, including the Outer Continental Shelf (OCS) and Arctic National Wildlife 
Refuge (ANWR), to exploration and production. Opening of these lands is often 
opposed by coastal communities and environmental groups, who believe that the 
potential for environmental damage is too high. 

G6vernmentsHoul� coh.t�ril1� io festtict access to ANWR, ope#ing . less-controversial 
lands first. (Environmentalist) · · · 
It' s  afoolish policy based on���ti��s� not facts, to cut off�8�ess . to OCS and ANWR; (lndl\stfy) · . 

Artlur D Little Page 5 1  



I l l .  Likely Future Issues 

Economic incentives could stimulate new production. In many areas ,  new or existing 
exploration and production efforts are only marginally economic. Incentives could be 
provided by adopting flexible terms for royalty, leasing, or taxation. Although some in 
government prefer to maintain existing terms to maximize revenue collection from these 
wells, some in industry note that undeveloped resources yield no revenues. 

Another economic incentive could be provided by imposing import limitations, such as 
quotas or fees, which tend to raise the domestic price of oil. These limitations may be 
no different than protections provided to other industries such as automobiles and steel . 
However, higher domestic oil prices are expected to reduce the international 
competitiveness of parts of the American economy. 
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Government and industry could work to develop and disseminate new tertiary recovery 
technology. Due to the physics of petroleum reservoirs , only a fraction of the original 
oil in place is extracted and produced. The remaining oil is a resource which could be 
produced using new technology. 

Issue: Should the U.S. seek to diversify supply? 

Multiple suppliers would reduce the reliance on any individual country, and reduce the 
impact of a supply cutoff. On the other hand, the world oil market is very efficient and 
transparent. Even if physical supplies continue to flow to the U.S . ,  a disruption in world 
oil supplies is likely to cause a significant price impact on the economy. 

The Federal Government could seek special relationships with Western Hemisphere 
producers, including Canada, Mexico and Venezuela to ensure physical supply. 

The Government and industry could encourage international development of world 
supplies. 

A diverse world supply of petroleum will be beneficial in reducing the risk of a supply 
disruption. Current U.S.  foreign policy may reduce development of potential world 
supplies, through trade restrictions and embargoes. By decoupling trade and energy 
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policy from other foreign policy objectives, supply security can be enhanced. In 
particular, the use of unilateral trade embargoes is viewed as ineffective and damaging. 

Fofeigllpolif.� . . s��pldbe· feview�d.·c��f��!� �<>. ��ttrf. e?nHeertgf��Iniii�fc;i�< impacts lll1<l.effeceveness·.·of uni���f� ��effi. §�g��'?ll��. R.�F9uffR�� l?P�9�\�� i < i ··•·•.·· .·.· •.• · ... . · .. ···· patticularly•ineffyptive and···ij�pl .��· ��<�.�eH��·· ·t�lll1c;R�W�\��o�ld t>� �s��pnly 
in limited situations , where the uJthnate ol:f¢Gtiv�is cJearly stat�d -'- such as · · · ·

. 
ov¢rthrqw. ofJhe @ovel'llme�t . .• •·····•<Q�&¢ · · ····· ( \  ! . • ..•. ) < ••• ··· · i i i ·•·• .  > i .  · ······· ·· · . · · · · . · · · ···· · < . ······•••· < ·· 

NJ�. � ad�tion •. io an 'unta��l�j��T6 . .  '" �.!����v�Ji����s.as ���li�� 
measur� which ensure we

. 
a:e belj_ine tg� c;�·IMP�Htio�; i Onl� t\\'� �IIl?�gpys .��Ze 

ever. worke? - Sopth Africa �d;Iraq. g���· .�Pb��. ljb�a, �p()la �d M'lll1 ��ve 
not vvorked. There. has .been plenw .• of��p§p� ?ytweyn ·i�?UStr)'·andgozyxniilellt;· 
i.r.z V{ft�. $�pfFt� . . �rown, ?pt •. t�rf� . .  �� mg�e ��� ?ll�yie� .·�···<J�YR���f" ·· .�M� 
re��····�9····Jrat}; ••. w�y ··can'.t • .  Wy· .• . t�� my ��g.��.§�·· y���····2 ••·����· .. ·��Y.yl91?II1yp! .�.�······thy . • g!ilY···•····· \\'ctr<>1l�rt .• · Q�gn't\\'e re.alize .m�� �9n9�? · · · ·· ��� piY.yll .��y\\'�t?� .gan? ¢J1R .(· · · · ind1lstry· .. �d (or to/ough) i� .. · .. con��St�f� ... · · �tA� vv�H in t�y�e g.laces; \\'e .·�?� w��t·s ¥oing • ()11· . . . V/e bring.·.t�y spttill� ·Y · o!t�ghr1��pg�� 11otjp�t !?r·.QB RPt .�so fOl' ly�e�p�plliq�ti011� . ane i�f���· .· · 

. .. IB�� �� l?f?Y.�qy ��� me (til� f()pu 
m()eem�at��� ·�e (lll ·�pd .·tg.i�s�l�Ho .•.•.•....• . : .. ( . .  �)\ �pe ��eu��!'Y ·l?fillg · ·nple 
yaJ[le pac;ka.g� .. . . It!s. efficie.n,tctQd (:Q · .. · ... . i ·)(llidl!&tl'Y)<\ · 

Issue: Should the U.S. Government use interventions to mitigate impacts of disruption ? 

In the event of a supply or price shock, the Government has many options for response, 
including the option of letting markets correct by themselves. Although many options 
are expected to be effective in mitigating the impacts in the event of a crisis, they are 
expensive to maintain and to use. 

We.tieed >'sliock absorbers' to bus · . 
WPrl<shpp) 

The U.S. Government could provide a foreign policy, including military intervention, to 
seek security. 
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I l l .  Likely Futu re Issues 

Govefl1m��t • .  sl10uld maintain a strongiililitary so that if int�rvention . becomes 
l1.ece�s�� w� at'e able to respond tQniajor supply disruptions appropriately. (Observer) · · · · 

TheUriit�dStates has acted uriderthe.principal that the chief threat to oil-rich 
countries is invasion froril outside (like Iraq's invasion of Kuwait). However, in 
[three revolutions], the key threats which ultimately led to the downfall of the ruling monarchy rose from within the countries; (Observer) 

The U.S. Government could provide mechanisms to maintain physical supply in the 
event of a crisis, such as the Strategic Petroleum Reserve. Some believe that the 
development of forward futures markets can maintain security without the need for the 
Government to hold oil in inventory. 

[We shoiild] provide SPit . · (Goye}"nmellt/Regulator Workshop) : < ::: : ··, 
· . . . . . · : · : · : . . : : ' · · :· · , . .  

Tax iinpg�ed oil to finance the S;k. < Ctustomer/Observer Workshop) 
Policy s�ould focus on disruption and recognize that the SPR is a valuable tool. 
(Customer/Observer Workshop) · · · · 
The SPRdoes not contain enough oil to do anything but soothe the IIlinds of U.S. citiiens; (Ob�e}"ver) 
.���f�}>etf.i,eum ·R��: is�f�1¢�Pi18h)ib'w '- .ill· ·fiiCt· ·�Y���big. 

: . · . Whydo\Ve need the SPR? Future.� markets now allow anyone who is concerned 
about the security of future suppl)'tol�Y off that risk to willing �peculators much 
more cheaply (due to contango iriyear-to-year prices) than actual holding costs. 
(Industry) · 

Issue: Should the U.S. seek to reduce demand? 

Dependence on imports can be reduced if demand for oil is reduced to better match 
domestic production. There may be other benefits from reducing demand, such as a 
cleaner environment. However, the methods which can reduce demand may also cause 
significant econoiilic dislocations and inefficiency, with a consequent loss of wealth. 
Some methods rely on unproved technology. 

Industry and Government could support increased use of efficient end-use technology 
and conservation. Some favor government-mandated technology. 
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a ��¥.� �o. p�· .m��e to go toff oil.' ····�(orri!�� J.'liis is S()ffi� S9t1 of 
···� o(fmy bea�.· I cail �r Believe 

···� (IA41ls ... ·· . · .· · · 

�h��e
··w����bi� it�� ��xflliilitt} ... ··.· . . · . . · .. ·· .······�.· ··· · · · · · ·······.·· ... ·•·• ··· . .... g���� g§�U�i1l�····���cles . .  •·�·bl1le· .of 

the electric yehicle�••ma§be wire �d�g ail�;�ii� powered. the·' fnterna]• combustion 
engine will · continue to· propel larger; �()r�Jp<.)\.v�fflll iriter-Cityand inter-state 
vehicles� (Customer) · · · · ·· · · ·  · · · · · 

By increasing prices for fuel through the imposition of higher taxes, consumers could be 
influenced to install efficient appliances and buy efficient cars. In addition, conservation 
behavior would be reinforced. 

The ·obvi6us conclusionis•· to..in�rease g�oUh�: ··· 
·Ap� .fr?� .. a . .  probibi&o# ���h�qi(�··••• 
caused p�J1{�g�s, §�� .tl1�¥�Q.vld �� . ..•. 
out ofdemllii4·· (lPd1lstJ:'Y) · · · · · · · · · · · 

levels; (fPdustry) 

f. much 

Alternate fuels derived from domestic sources could reduce the country's  dependence on 
foreign oil supplies. Government and industry could work to expand availability and 
use of these alternates.  
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I l l .  Likely Futu re Issues 

�dustry shou14 dhrer8ify into natural. gas and hydrogen [and] should add natural gas 
pumps to gasqline stations. (Public Interest/Environmental Workshop) 

Oil companies do not appear interested in developing alternate fuels. (Observer) 
There will be breakdowns in barriers to the use of alternative fuels. Companies in 
the oil and gas industries will be much more involved in other types of energy. 
(Observer) 

�tis i��ortante$pecially fbr the biJ:in��stry to diversify into other energy sources. 
(EI1viroi1mentalist) 
�th��lis a gasolil1e addftiv� ·:� ·l16t� �6Bstitute for . gasoline. (Competitor industry 
member) 

There are no ready alternates to c;>il for transportation fuel. (Observer) 
We slJ.ould not expectthe industry to come up with green fuels on its own. The cost 
and risks are too high. (Observ'er) . . .  . �t�t:n.�tiyeft1el$ . • . are no��ens�.>It i�. �o� "'id�ly recognized ·that electric cars in fact 
Pa�e. s1llokestaq�s .•..•. Tp prod�g� el.��trici�· �.e ·�H� .cPa}?••oi�,· lma . • g�s •aJ1q 6?�· pfthe ·tuel ·:gp�� up . .  t�� · sta�k. ; W e·doi1't•·•·s�y� �ith�r.en�rgy ()r .pol�ptionwit\l .the.el�tric 
C!U'� )Yhy does tlJ.e goyer�inentper$iS.� ip �tlbsidizirtg fuels to compete ',Vith a highly 
efficiell(Jndustry? (Industry) ... 
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Issues Environmental I mpact Chart 1 1 1 -5 

How shou ld the envi ronmental i m pact of 
i ndustry operations and use of its products be 
addressed? 

Society strongly • Develop sound 

val ues Can industry find a science models and 

envi ronmental itive position i n  economics 

qual ity the debate on g lobal • Educate people to 
issues? tradeoffs 

G lobal • Identify potential 
envi ronmental future contingency 
issues are plans 

beginn ing to 
emerge: - Global Should the i ndustry • Encourage natu ral 

warming/ be proactive in  the gas consumption 

cl imate development of • Alternate fuels and 

change nolog ies energy sources 

Sustainable designed to decrease • Conservation/ -
development oi l  consumption? demand reduction 

technology 

Local 
envi ronmental 
issues remain 
important: 

Should the industry, 
• Use cost/risk/benefit - Spi l l  government and 

analysis to balance 

prevention envi ronmental 
social goals 

• Ful l  cycle costing - Ai r pol lution g roups develop • Develop sound - Congestion better balanced , science 
more goal-oriented • I nvolve al l  
pol icy options? stakeholders 

• Provide goal-
oriented , not 
command and 
control ,  methods 
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I l l .  Likely Futu re Issues 

D. Environ mental Impact 

How should the environmental impact of industry operations and use of its 
products be addressed? (Chart 111-5) 

American society puts a high value on environmental quality. Most respondents expect 
this set of values to remain strong, well into the future. Relative to national concerns, 
global environmental concerns are now commanding more attention. These include the 
threat of climate change and global warming resulting from release of greenhouse gases 
like C02. Sustainable development, which seeks a careful balance between economic 
growth and appropriate use of the finite resources available on Earth, is another. At the 
same time, local concerns are increasingly more urgent and passionate. These include 
spill prevention, air pollution, and congestion. 

Issue: Can industry find a positive position in the debate on global environmental 
concerns ? 

Global environmental concerns, particularly climate change, present high-stakes risks 
with large uncertainties. The negative impacts from climate change could be 
devastating -- but the science is not well-enough developed to determine with enough 
certainty whether they will indeed occur. Some advocates would argue that the risk is 
well worth making costly efforts to reduce greenhouse gas emissions now. On the other 
hand, significant reductions in C02 emissions would likely require major economic 
sacrifices, with particularly devastating consequences for the coal and petroleum 
industries. These concerns are further complicated by international relations and the 
strongly differing stances taken by OECD and newly-developing countries. 
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I l l .  Likely Future Issues 

Scientific uncertainty lies at the root of many of the concerns. Industry and other 
stakeholder groups could develop improved models and methods for evaluating the 
threat. Joint work should help promote improved dialogue between the different interest 
groups. 

Many interest groups are actively promoting policy positions in the debate. Industry 
could adopt a proactive education plan to provide information regarding the tradeoffs in 
these issues. Industry could choose to develop contingency plans which mitigate global 
concerns. 
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I l l .  Likely Future Issues 

Issue: Should the industry be proactive in the development of technologies designed to 
decrease oil consumption ? 

Oil consumption is viewed by many to be damaging to the environment. Eventually, oil 
will be replaced by another fuel source, just as other dominant fuels (like wood and coal) 
were displaced by oil . By adopting a proactive position, the industry will be able to 
maintain financial health through this cycle. On the other hand, oil is currently an 
economically valuable, versatile fuel. Premature development of alternates could reduce 
economic efficiency and reduce social wealth. 

Industry could encourage increased substitution of natural gas for oil in many 
applications. 

[Natllf�l] &� 
�l��t�f �l� H . - -·- ::<::_·_-=:- :-_;. :: - . -:·: - ' ,- . :,:.: .:. : :' :': .: : : . : : . '  ::_: :::-.. :'.< :':_ ·:,.:'):·:::<_:: .. : ·-:· " . •  . .  · :  : · . 
The salvation·f� ���Hr� i��§ .. • Thet'¢····i*·····�§·.···§���5 ��X··· ····(!nd�st�)· ·········· . . . . · .. ... · . . ·.···· ···· .. A strong . econ9�f stiii1111U�, • .  ?ri��� RX IDTJ:'��s�g e�ma.Il�.f?� .fl�atl ��� �ppli¢atiohs, 
will.·continue··tq $Upport .• i.J:icreasecl·••gas prqcl\l<;tiQn; i ((3ovel'llDl�nJ:/R¢gl11atqr) 

Industry could develop alternate fuels and energy sources. 

Industry could seek to develop and market conservation and efficiency technologies to 
their customers. 
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The·.petroleUffi.in41t�icy .RilJ:i g1fll(e #ew w���iS �§r #���fi� i��J�g�g .. the nega--watts . •  whi�h a.re qs�(i ljy.utilig�s .. tsr �ell· cpns����hR�!��hrip 
consumers. . (Environment�ist) · · · , · · · 

• . . ,. >
' .......... ,' ••. ,, ........... , •••••••••••••••••••• , •.•.•.•• �- (Jrid.u$tfy}i · '· 

Issue: Should the industry, Government and environmental groups develop better­
balanced, goal-oriented policy options? 

All stakeholder groups agree that a clean environment is important. However, existing 
regulation approaches may have been inefficient or counterproductive. A participative 
approach, with emphasis on market-like mechanisms throughout the process, might 
yield a better result. Change will require considerable reworking of existing laws and 
regulations. 

In the legislative process, the use of cost/benefit and risk analysis could provide 
additional information in balancing the value of opposing social concerns, such as the 
environment, wealth, and jobs. 

Scientific uncertainty and 'advocacy' science lies at the root of many of the concerns. 
Reliance on sound scientific protocols, and better information, could help improve the 
overall balance of social goals. 
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I l l .  Likely Future Issues 

· ··· q��<>� �� .� 
.
. :.: .�!!'_g!�#thig� · ·(q�v�ftittie#flReguiator 

. .  :: : . . : :  
. .. . � :  .;�:;· · � . .  ·.:'.,:.:. · :  >:.:.. 

A participative approach, which includes all stakeholders, could be adopted. This 
approach might yield better balance and faster solutions. 

Goal-oriented regulations, using market-like mechanisms, could provide improved 
efficiency and increased environmental performance. 
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Issues Publ ic Perception Chart 1 1 1-6 

How should the i nd ustry relate to the publ ic? 
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. .. ..,_ -:,: ·-: ;·:-: . .  ,,, , .· 
lssue�'Arisirig ,.:: :::;:: ·_x- ._,:-:-, -,_-; 

Should the industry 
take proactive steps 
to educate the publ ic 
on industry issues? 

Should the oi l  
industry seek to 
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Can efforts be 
successfu l?  

Should the industry 
seek a more-unified , 
less fragmented 
position? 

Should i ndustry 
i ncrease internal 
efforts to improve 
perceived 
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Pol icy 
Option 

• Perform cost/benefit 
analyses 

• Publ icize the value of 
industry to the 
economy 

• Educate customers on 
industry issues 

• Use existing 
advertising campaigns 

• Focus on providing 
improved customer 
service and value 

• Adopt less­
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• Find a charismatic 
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segment programs/ 
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industry rewards and 
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• Publ icize performance 

Page 64 



I l l .  Li kely Future Issues 

E. Public Perception 

How should the petroleum industry relate to the public ? (Chart 111-6) 

The interview and workshop respondents generally believe that the public has a negative 
perception of the industry which is deep-seated and rooted in historical problems. 
Furthermore, the public is seen as holding a short-term focus, which may inhibit 
solutions to long-term problems. These public attitudes are reflected in public policy, 
laws and regulations that may have negative consequences for the industry. 

The gas industry is believed to have a relatively better image than oil. Perhaps this is 
partly a result of the proactive public relations campaign. 

The industry is composed of large numbers of individual segments and companies. For 
a given policy issue, different groups may find financial benefit or harm; this is often 
reflected in the lobbying positions taken by the diverse groups. However, legislators and 
regulators can respond most easily to a united voice. 

Issue: Should the industry take proactive steps to educate the public on industry issues ? 

Increased public awareness of industry issues could result in more-favorable public 
policy. However, education is costly. 

Industry could use its existing interaction with customers to include general education 
on industry issues. 
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Issue: Should the industry seek to improve its image ? Can it be successful? 

A negative image may result in punitive laws and regulations. But, changing the 
industry image will require considerable cost and time, and may not even be feasible. 

It is unclear}vhpt�¢� oij co�patlies ·cari bh��eiilleir imag�� ·Th�y)iayefqr ·a long 
time been big cC>�!fiHritorsto charitable causes, but seem to have achieved no 
benefits from this. (Goyernment!Regulatot) · · · · 
The oil indus�& t�a�� prob!emis deeJl� ��q�edand probably�6�Jg•can be done 
to improve it. (ffi�1lst;'Y) . · . . . . . . . . . . . . . 

The industry may adopt a number of useful options to improve its image, including 
advertising campaigns, a focus on customer service and value, less confrontational 
public positions, and new, charismatic spokespeople. 
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T
t'n
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u· · ·

·
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. . wh.o his �Sfii�· · leader� {Q�s '' · ·· · · · · ·· . . ··· · · · . · ·  ·· · ·  · ·· .· ·· · · · .·.· ·.· · · ·. · · · · · < i 

W�Ju{V�.iQ ' ·  . . •. •• e����;��j' develop. · (lrid.(i&try) · · · · 

�� 9th�� 11lajor .:u.s . . as a national 

Issue: Should the industry seek a more unified, less fragmented position ? 

The industry is not monolithic . Many segments have opposing competitive interests . 
Trends which suggest de-integration of some companies are likely to increase 
divergence of interests . However, despite these trends, the industry has renewed internal 
cooperation. Increased cooperation could yield a united voice on certain issues, which 
could improve influence with government policy makers . 

.• Iridu�try sh()ti(�'>c�hsoliclate .·[its].{,�t\%�� ·�ppfoach . to . ptiblicJc'o��isie�t
·
. view ) . .  • .... 

(Public Interes�nvironmental W'prkSilop) • · · · · · · · 

�.:�)'�\ii',d<oals with lliO.pu�J!t��� be p�j�j, atid.defc;nsi�. 

Issue: Should the industry increase internal efforts to improve perceived performance ? 

Changing public perceptions will likely require an improvement in underlying 
performance. The chemical industry has adopted a strong, centralized program­
Responsible Care-which includes a performance improvement section. The petroleum 
industry may need to overcome its concerns about loss of control in order to improve 
overall performance and public perception. 

A centralized program, somewhat similar to API' s STEP program, could identify 
performance criteria, institute internal industry rewards and sanctions and then publicize 
performance improvements. API's  publication of SARA emissions data is one example 
of possible actions. 
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Issues Societal Change Chart 1 1 1 -7 

How shou ld industry respond to social  and 
demog raph ic changes? 
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• Modify marketing 
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security, and 
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F. Societal Change 

How should the petroleum industry respond to social and demographic 
changes ? (Chart 111-7) 

Several trends will continue to pressure social institutions, including an aging 
population, the influx of new immigrants and the growth of new technology which 
displaces workers from familiar jobs. Industry downsizing is viewed as likely to 
continue, and, as in other industries, downsizing may contribute to some of these social 
pressures. 

Many respondents were concerned that the U.S. education system was severely 
dysfunctional, and incapable of maintaining the skilled workforce necessary to support 
our economic growth. 

Issue: Should the industry proactively adapt its operations to changing demographics ? 

Changing demographics are likely to impact the industry by changing the customer base 
and the employee pool. Proactive adaptation may lead to competitive advantage, as well 
as improved social benefits . 

Industry could modify its marketing operations to specifically care for the needs of aging 
customers, customers who speak different languages, or customers who have an 
increasing fear of crime. 

Evecy comp�yin �vecy. industfY . . Un<ler:statla every �uance abol!t th�ir customers·· and help .the ·c· · ·ul.)t. l t>tner 1nru1ag;e .· fisk. (C:u�toiner) . . . .  . . . . 

·���(jl�:� col)i�a�i�s .•• •.••• : ··· · · · 
c<;ust()fller) · · ·· ·· · · 
Future retail 
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Issue: Should the industry get involved with educational curriculum development to 
provide for an informed public and employee base ? 

A highly skilled workforce is needed to ensure global competitiveness.  However, the 
existing education system does not seem to be coping well with the need to teach 
technology skills. The system will be further stressed by increasing numbers of workers 
who are displaced by automation. These events will influence every industry in 
America. The petroleum industry has considerable skills and resources. These could be 
used to improve the situation. However, a dramatically increased program would be 
very costly. 

Issue: Should the industry support government efforts to reduce social class conflicts? 

Many respondents believe that the middle class is coming under greater pressure. The 
widening split between haves and have-nots will create increasing social pressures, such 
as crime and poverty. These events will influence every industry in America. The 
petroleum industry has considerable skills and resources. These could be used to 
improve the situation. However, a dramatically increased program would be very costly. 
The industry may be viewed as a special target for taxation to fund programs to mitigate 
these problems. 
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One of the keyroles of the federal government will be to ensure that people have 
jobs andthat there is an adequate standard of living. (Observer) 
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Industry Image: A Fundamental Gap in  Perceptions Chart IV- 1 
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IV. An Opportun ity for New Industry Leadership  

"In the past few years, the industry has devoted much attention to internal reinvention 
with impressive results," said one industry member. "Is it now timely to seriously 
consider reinventing our external relationships?" Based on the responses gathered from 
this study, as well as our interactions and experience with energy clients worldwide, 
Arthur D. Little believes that it is. By proactively working to improve its relations with 
other constituencies, the industry will have taken a first strong step toward developing 
processes to address issues as they arise over the next 25 years . 

Working from the material gathered in our interviews and workshops,  we have 
identified four themes that may help guide the industry in its relations with non-industry 
constituents : 

• Shaping Environmental Policies. There is a rare opportunity for the industry to 
provide leadership in developing more broadly based environmental policies. 

• Interacting Effectively on Global, National, and Local Levels. There is a 
common view that global and local issues may grow in importance relative to 
national issues, which were dominant in the past. The challenge for the industry 
will be to engage and influence other stakeholders on all these levels as part of a 
coordinated overall strategy. 

• Understanding Differing Worldviews and Building on Similarities. It is essential 
for industry to recognize how its views differ from those of other constituencies, 
and to build on common ground. 

• Planning for Risk and Uncertainty. The industry should work to develop 
effective crisis management responses. 

This proactive approach to improved relations will need to account for potentially 
conflicting opinions and differing positions taken within the industry' s own diverse 
membership. Both industry and other constituencies may need to challenge long-held 
beliefs and practices and to consider new processes for communicating with each other. 
New organization structures, such as joint forums, may be needed to bridge existing 
industry, public interest, and government structures. Finally, the process is likely to 
require a considerable expenditure of resources-both money and talent. 

A. Industry Image - The Current Situation 

The U.S. petroleum industry is perceived by many today to be its own worst enemy. 
Despite its development of advanced technology and its central position in the economy, 
perceptions of the industry have turned decidedly negative since 1 970, partly as a result 
of environmental performance and supply security concerns of the general public (Chart 
IV - 1 ) . Whatever the reasons, the industry must take responsibility for its image. Some of 
our participants noted that the petroleum industry is regarded more positively in 
countries other than the U.S . 
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The industry' s contribution to the economy and the pervasive use of oil and gas products 
is well understood by all stakeholders. However, these fundamental understandings may 
in fact contribute to frustrations. In other industries, consumers perceive they have 
choices to select alternate suppliers or products, or even to go without using the product. 
Consumers cannot easily function without oil and gas. Feelings of helplessness and 
frustration may be redirected at the industry as negative perceptions. 

consullle�s 11ave alpvelflate �eht�!?e�§!'Bt� .�n�� ��¥e•tfie·•prg.ci��t�/but hate·the 
companies wlw provide it. ((2u$torner(�Q§�ry�r�orlq>h()p} · · .· · · 

The industry is viewed as difficult to deal with, in part because of inconsistent positions 
among segments and insensitivity to its scale advantages in dealing with smaller groups .  
From the industry point of view, its scale advantage is not apparent. For example, when 
220 million environmentalists are on one side, and the industry on another, the 
advantage doesn' t  seem very large. However, the industry does command tremendous 
resources, and when it deals one-on-one with other organizations, resources tend to be 
mismatched. 

Finally, the industry is perceived as almost willfully neglecting its image. In part, this 
may stem from a belief within the industry that virtually nothing can be done about the 
problem. Financial performance expectations have developed a culture in many 
companies that demands clear returns from efforts and expenditures-including those 
for public communication. Unfortunately, it is difficult to justify significant expenses 
for communication and education when the return is not certain. 
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Chal lenges Shapi ng Envi ronmental Pol icies Chart IV-2 
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B. Industry Challenges 

Shaping Environmental Policies 
In our conversations, we believe we have identified a rare opportunity for the industry to 
provide leadership in developing more broadly-based environmental policies (Chart IV-
2). We have heard encouraging statements, as well as cautionary ones, that suggest the 
opportunity can be converted into success only through proactive industry leadership. 

Q¥e .. ··.h�xel• .... svpij�� fdf ��·�Rr<>s�ss••·•9f\������!g�� s11�8� @:9t.ig� •••··ifix9!x it}terested pat{iy�; (§l1�tgroer/Ob�ervyr \¥qrl($1J.op) · ·· · 
I11terest!Environmental WQrk$1J.op) · · · . · · ·  · · · . · . . · . 

Changing trends, attitudes, and performance may have opened an opportunity for greater 
cooperation and leadership on environmental issues . The recent elections may reflect 
these changing trends, or may merely be another symptom of a growing disenchantment 
with traditional approaches which fail to resolve issues, fail to bring about sought-after 
improvements, and are very costly. Many people believe that these changes are often 
cyclical, and the pendulum is likely to swing back again. If this opportunity is not 
seized, another opportunity may not presents itself for a long time. 

We have identified several driving forces for improved cooperation that appear to have 
strengthened in recent times: 

• Industry members as well as environmentalists appear to hold a common 
understanding that a clean environment is desirable. However, there are still 
differences of opinion about how to define "clean" and how to go about ensuring 
compliance. 

• There is a recognition that conflict leads to high costs. In addition to protracted 
litigation costs, conflict can result in delays, missed opportunities ,  and onerous 
conditions-for both the winning and losing sides. 

• We are experiencing generational turnover in both the oil and gas companies and 
the environmental organizations. Some of the originating zealots in the 
environmental groups have been replaced by more pragmatic people. Similarly, 
people in the industry have developed an increasing interest in dialogue. Many 
large companies have created senior management positions, such as Vice 
President, Environment. These senior managers can talk with the new pragmatic 
environmental people from a position of shared common ground. 

• There is increasing recognition that some government methods have been 
ineffective, coupled with a greater desire to reinvent the government role. 

• This desire to reinvent government has been articulated by both political parties, 
and we have seen a changing political landscape that is more conducive to 
change. 
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• American society as a whole has trended toward greater joint problem solving 
and conflict resolution. In part, this has been driven by Total Quality 
Management team-driven approaches, as these techniques have moved out of 
companies into general society. 

At the same time, significant restraining forces, while perhaps weakening, still exist: 

• There is inertia and history. Our past is littered with many confrontations. 
However, there is also a history of improved environmental performance, and 
some limited cases where cooperation has led to win-win agreements. 

• Some entrenched interests may continue to seek conflict. For example, some 
cynics believe that strident environmental groups seek conflict to ensure 
continued media attention and contributions from their supporters. Others 
believe industry will continue to do battle to further their economic self-interests . 

• Because of other pressing and proximate issues, many groups have a tendency to 
focus on the short term. A short-term win arising from conflict is often viewed as 
good, even when it poisons relationships and makes future interactions worse. A 
longer-term view is more likely to consider previous wins and losses, and seek a 
balanced approach. Extensive game theory research suggests that, when players 
adopt strategies which consider a longer view of interaction, cooperation occurs 
spontaneously to maximize overall benefit. 

• The underlying environmental issues are highly complex, with major 
uncertainties in science, technology, impacts, and efficacy. For example, we 
may never understand global warming. Even a limited understanding of the 
issue takes time and effort, and information may be biased (or perceived as 
biased) because of its association with a particular advocacy group. Good 
science is cynically viewed as "that science which supports my view." Yet to 
resolve issues, we need a common understanding of underlying physical 
phenomena and without this understanding agreements will be difficult to reach. 

• Often, conflicts grow out of genuinely conflicting values where no reconciliation 
is possible. The key here is to build on common ground. Industry and 
environmental groups should ensure that the value-driven, irreconcilable 
conflicts do not eliminate the potential for cooperation in other areas . 

• Reg-Neg (regulation-negotiation) was being used successfully to develop 
common approaches, but suffered a breakdown late in the RFG regulation 
process. Many in the industry felt betrayed, encouraging cynics to resist future 
efforts to seek consensus. Since then however, some limited success has been 
gained in other areas. Reg-Neg participants may regain their credibility through 
continued consistent performance according to the agreements. At the least, the 
Reg-Neg breakdown should be viewed as a learning opportunity. 
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Chal lenges I nteracting Effectively On All Levels Chart IV-3 
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Interacting Effectively on Global, National, and Local Levels 
In the past, conflicts between constituents have tended to focus at the national level, 
with more limited involvement at state or local levels. In the future, many people 
believe that the focus will shift to global and local levels ,  with the national level being 
reduced in importance (Chart IV-3). The national level may focus on assuring common 
standards across the nation, while taking account of regional differences in 
environmental conditions. 

The industry will face a challenge in dealing with these multiple levels .  The opportunity 
for conflicts is likely to increase, as more constituencies are drawn into the issues, and 
more complexity is created. Communication will be made more difficult and expensive; 
even monitoring efforts will become resource-intensive. 

At the global level, issues such as global warming, free trade, and sustainable 
development will require international cooperation on an unprecedented scale . The 
industry will need to learn to inform and influence these multiple governmental and non­
governmental groups. In many cases, there will be an uneasy relationship between the 
national governments and the interests of multinational corporations. We live in a very 
complex and interlocking world, and industry will have to adjust. At the same time, 
U.S. companies are likely to face increasing competition from an increasing number of 
strong, new multinational competitors. A global management focus may be required to 
compete effectively, as resources, scale, and speed increase. 

On the local level, communities are likely to become the centers for conflict on 
environmental issues, such as emissions, aesthetics, congestion, and siting. In addition, 
they will have great concern about local tax revenues, employment, and public safety. 
The nature of the industry requires it to routinely operate in local communities. For 
example, oil and gas can be produced only where geological deposits exist; if these sites 
conflict with other desired uses, the industry cannot "set up shop" elsewhere-it must 
either resolve the local conflict or abandon the prospect. Similarly, distribution and sale 
of petroleum products, including natural gas, are also local businesses. The industry 
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Challenges U nderstanding Differing Worldviews Chart IV-4 
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must find ways to manage local issues by providing information and coaching, within a 
context of global issues that may not be well understood at the local level. 

Understanding Differing Worldviews and Building on Similarities 
Each person, each member of a constituency group, including the industry, generally 
operates in a consistent and rational way. However, opinions and behavior of these 
individuals and groups are often quite at odds since they are based on differing views of 
the world. In resolving issues over the next 25 years, it will be important for the 
industry to consider the underlying worldviews of other constituencies. The key will be 
to identify useful commonality, while avoiding prejudice. Although the different 
constituencies are highly diverse within themselves (there are few monolithic groups), 
there are some common threads in their worldviews (Chart IV-4) .  

Industry 
The industry generally believes we are entering a period of rapid global economic 
expansion, fired by the Far East, supported by abundant supplies of moderately priced 
oil and gas, with continuing incremental changes in technology and capital . It further 
believes in limited intervention by government, and expects free market forces to result 
in strong and constructive competition between an ever changing set of companies of 
differing sizes and business focuses. 

Public Interest Groups 
Environmental and consumer groups do not necessarily disagree with the industry view. 
However, they believe that future risks and low-probability risks should be taken very 
seriously. Something that could change the world dramatically in 50 years time may be 
as important in their value systems as something that happens tomorrow. Furthermore, 
they strongly recognize that unfortunate incidents can occur even with low-risk activities 
and perceive that the consequences can be dire and alarming. 

The views of individuals within public interest groups are often infused with spiritual 
overtones. Some individuals may find an element of spiritual satisfaction in a reduced­
consumption lifestyle. For them, traditional measures of economic growth, such as 
gross aggregate consumption or GDP, are not a key driving force. Environmental 
groups tend to identify oil and gas demand management and quantum technology 
advance as solutions to their concerns. 
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Government 
Government is concerned with current, pragmatic policies and issues, such as regulatory 
reform, competitiveness, and near-term economic growth, within the constrained 
realities of political policies. Government is often tightly constrained within its 
framework, and, especially with ongoing budget cuts, has limits at any time on what it 
can do. 
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Challenges Plann ing for Risk and U ncertainty 
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Planning for Risk and Uncertainty 
Industry should expect and plan for the unexpected. Key uncertainties arise from 
geopolitical instability, environmental impacts, and technology change (Chart IV-5) .  
Industry may need to develop a more refined crisis response capability to deal with 
inevitable crises. In addition, industry will need to adopt policy positions despite 
uncertain information. 

Uncertainty about the future is unavoidable. As one industry observer said, "Whatever 
we think is going to happen, isn't." Together, we can develop educated opinions about 
future scenarios-but we can be 1 00% certain only that some elements of those 
scenarios will ultimately be wrong. Nevertheless, we can identify key uncertainties in 
three major areas : geopolitics, the environment, and technology. 

In geopolitics, we can expect continued change. We will likely see rearrangements of 
political borders-some candidates include Russia, the Middle East, Canada, and even 
the U.S. There will be continued instability in international relations and national 
governments' policies. Sometimes these instabilities will erupt with dramatic effect on 
the oil and gas industry. Lastly, we should expect international trade to exert a greater 
influence on world affairs. Market forces could dramatically change some institutions, 
such as OPEC. 

In the environmental area, high public concern will be coupled with future uncertainties. 
In global environmental issues, such as climate change and sustainable development, 
there are major uncertainties about the fundamental physical phenomena, as well as the 
efficacy of solutions. The industry will also experience local environmental incidents, 
such as spills. These incidents will take on greater significance, since the public 
tolerance for them appears to be dropping. 

In the technology area, the continuing development and commercialization of new 
technologies could have a significant impact on demand for oil and gas products . We 
may see increasing fungibility of energy sources, where electricity, gas, and oil can be 
increasingly substituted in end uses. This would have a tremendous impact on existing 
production and distribution infrastructure for oil and gas products. Distributed 
electricity generation, electric or natural gas vehicles, hyper-efficient cars, and other 
technology advances could also have significant effects on industry size and structure. 
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Technology advances in telecommunications could have a dramatic effect. Will we sit 
at home doing our work, and not travel at all? Or will we put our office in our pocket 
and travel everywhere? 

The only way to deal with the inevitable uncertainty is to expect and plan for it. As in 
the past, the industry must continue to provide the flexibility to respond to a changing 
set of challenges. 

There are two areas where industry may need to build the capability to deal more 
directly with these uncertainties. First, a more refmed crisis response capability might 
be helpful in dealing with the eruptions of geopolitics, as well as with unfortunate 
environmental incidents. By providing an industry-wide response, more resources 
could be brought to bear, and industry solidarity might be more reassuring to the public. 

Secondly, industry will be forced to adopt policy and strategy positions despite having 
only uncertain information available. Industry decision processes should deal with the 
uncertainties of the global environmental and technology change issues and develop 
sensible positions early on in the debate, or run the risk of having the basis for policy 
decisions defined by other constituencies. 

Ultimately, the lesson that we have learned from this extensive dialogue with intelligent, 
informed and committed people from a wide variety of backgrounds can be summarized 
in a simple but important message. The industry has an opportunity to show greater 
leadership in the next quarter century, and move away from the largely reactive and 
defensive posture of the past quarter century. If this leadership opportunity is taken 
responsibly, with appropriate involvement of the other constituencies that have a valid 
and important interest in the future of the nation' s  energy and environment, then the 
outlook for the nation' s  economic and environmental development will be substantially 
enhanced. 
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Appendix A:  The Value of the Industry 

At the request of the National Petroleum Council, we provide this section to supplement 
an economic study of the petroleum sector conducted by a separate contractor. This 
section reports qualitative statements made by our participants regarding the value of the 
oil and gas industry to the nation. Comments centered around five major areas: 

• The industry is large and growing 
• The industry is vital to the economy 
• The industry is efficient and technologically advanced 
• The industry benefits other stakeholders 
• The industry meets consumer needs 

Value: The U.S. oil and gas industry is large and growing. 

Participants generally expect there to be plenty of oil and gas, into 2020 and beyond. 

Participants generally recognized the large size of the industry. 

There is debate over whether the domestic industry will grow or not, but the 
international industry is expected to grow strongly. 

Growth: 
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Value: The U.S. oil and gas industry is vital to the economy. 

Participants recognized that the industry allows the U.S. to compete globally. 

Many participants believe that oil will still be the dominant fuel source in 2020. 

The industry financially supports the U.S. Government through large royalties and taxes. 

Value: The U.S. oil and gas industry is efficient and technologically advanced. 

The industry promotes efficiency. 
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The industry promotes technological advances. 

Participants believe that the industry will continue to improve technology and increase 
efficiency. 

Value: The U.S. oil and gas industry benefits other stakeholders. 

The industry supports the environment and developing countries. 
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The focus of environmental concern has changed. 

Not everyone believes the industry is doing its share in the environmental effort. 

Value: The U.S. oil and gas industry meets consumer needs. 

The industry fulfills American citizens'  love of driving. 
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The NPC hired Arthur D. Little to assist in obtaining a broad base of experiences and 
perceptions to identify the issues and policies that will most likely affect the oil and gas 
industry over the next 25 years and to identify potential processes for their resolution. 
Our independent status allowed us to probe sensitive issues with interview and 
workshop participants. We then presented the responses as we heard them. 

We interviewed 45 people, and 46 others participated in three workshops (please see the 
Introduction for the list of participants). The workshops each represented a distinct 
constituency: government policymakers and regulators ( 1 6  participants),  public interest 
and environmental organizations ( 14 participants), and industry customers and observers 
( 1 6  participants). By holding separate workshops we were able to contrast perceptions of 
the three groups regarding key issues and policy options. 

Throughout the process, we worked side-by-side with the NPC' s Coordinating 
Subcommittee on Future Issues. We worked together to select the participants, agree on 
interview content, plan the workshops, and synthesize the findings. 

Selection of Participants 

Participants were selected from a pool of 250 names identified in several joint sessions 
with members of the NPC' s Coordinating Subcommittee on Future Issues. The intent of 
the selection process was to ensure balanced participation from all stakeholders : 
members of the petroleum industry, customers, public interest and environmental 
groups, government policymakers and regulators, and industry observers. 

These thought leaders hold responsible and important positions in their constituency 
groups.  As such, they tend to be well progressed in their careers and at a senior level. It 
should be recognized that tomorrow' s  new generation of thought leaders, who will have 
risen to positions of responsibility by 2020, may not be well represented by this 
participant group. 

The participants have access to information and experience which makes them 
knowledgeable about the industry and its issues. We sought their personal opinions, 
which may have been based on differing sets of data and analyses . Consequently, there 
may be contradictions in facts and opinions expressed in this process.  

Interviews 

Interviews covered five topic areas for both the U.S.  in general and the oil and gas 
industry in particular: 

• How have things changed in the last 25 years, since 1 970? 
• What is your view of the future in the year 2020? 
• Why do you believe this will happen? 
• In what way might we reach this end-state? 
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• What are the significant issues we are likely to face in this 25-year period, what 
warning signs should we look for, and how might the issues best be resolved? 

We used a conversational interview style to enable spontaneous responses, enhance 
creativity and allow exploration of new areas and ideas. A prompt list of scenario 
drivers (including technology, environmental, consumer, political, supply, societal, and 
industry structure drivers) ,  and a prompt list of issues (including government policy 
issues, issues under companies' control, and issues affecting public perception) were 
used to stimulate the conversations. Because interviews often covered different 
questions and material differently, this method does not allow for rigorous statistical 
analysis, but does provide a rich database of qualitative views and opinions. 

Members of the NPC Future Issues Subcommittee observed the proceedings so that they 
could better understand the issues, concerns, and actions discussed in the groups. The 
Subcommittee members sat behind the participants, took notes, and later reviewed the 
workshop discussion to identify key learnings. 

The workshop process was split into large group and small group sessions. In the large 
group, participants: 

• Reviewed the preliminary results of interviews and voiced their comments; 
• Identified critical issues facing the U.S. with respect to its oil and gas industry 

over the next 25 years; 
• In addition, the government policymaker/regulator and the public 

interest/environmental group workshops analyzed the driving and restraining 
forces with respect to resolution of selected issues; 

• The industry customer/observer workshop visioned the world in 25 years, 
including American society and specific factors affecting the oil and gas 
industry. 

In the small group sessions, participants: 

• Prioritized the issues, 
• Further refmed selected issues, 
• Identified stakeholders, and 
• Identified and prioritized specific policies and actions. 
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