
RESPONDING TO TURMOIL IN
NATURAL GAS MARKETS:

THE CONSUMER CASE FOR AGGRESSIVE
POLICIES TO BALANCE SUPPLY AND DEMAND

DR. MARK N. COOPER
DIRECTOR OF RESEARCH

DECEMBER 2004



Contents

EXECUTIVE SUMMARY ................................................................................. i

I.  NATURAL GAS DEMANDS IMMEDIATE POLICY ATTENTION ...... 1

THE IMPORTANCE OF NATURAL GAS FOR RESIDENTIAL CONSUMERS ...................... 1
INDIRECT IMPACTS OF RISING NATURAL GAS PRICES .............................................. 3
THE PRICE SHOCK ................................................................................................. 5
PURPOSE AND OUTLINE OF THE PAPER .................................................................... 7

II.  UNCERTAINTIES ABOUT NATURAL GAS MARKETS ...................... 9

CHANGING VIEWS OF NATURAL GAS MARKET FUNDAMENTALS ............................... 9
CONSUMPTION AND THE ELASTICITY OF DEMAND ................................................... 10
UNCERTAINTY ABOUT SCARCITY ............................................................................ 13
PRICE VOLATILITY AND STOCKPILES ..................................................................... 16

III.  THE URGENT NEED FOR AGGRESSIVE POLICY ......................... 19

DEMAND ............................................................................................................... 19
SUPPLY ................................................................................................................. 19
FILLING THE GAP ................................................................................................. 20
CONCLUSION ........................................................................................................ 21

IV.  POLICY FRAMEWORK ......................................................................... 23

COMPREHENSIVE SOLUTIONS MUST REFLECT THE COMPLEXITY

OF THE PROBLEM ............................................................................................ 23
POLICY EVALUATION CRITERIA............................................................................. 25
Economics ............................................................................................................................... 26
Environment ........................................................................................................................... 26
Security ................................................................................................................................... 26



V.  FIRST STEPS IN A CONSUMER FRIENDLY APPROACH
TO NATURAL GAS .................................................................................... 27

REDUCING TURMOIL ............................................................................................. 28
Transparency.......................................................................................................................... 28
Storage .................................................................................................................................... 28
DEMAND REDUCTION ............................................................................................ 28
Efficiency ................................................................................................................................ 28
Fuel Switching ........................................................................................................................ 29
ALTERNATIVE SOURCES OF SUPPLY ....................................................................... 29
Coal Gasification ................................................................................................................... 29
Alaskan Gas ........................................................................................................................... 30
Imports of Liquefied Natural Gas ........................................................................................ 30
TRADITIONAL SOURCES OF GAS ............................................................................ 30
Undiscovered Resources ........................................................................................................ 30
Sensitive Areas ....................................................................................................................... 31

ENDNOTES ...................................................................................................... 32

APPENDIX: GRAPHICAL PRESENTATION OF NATURAL GAS
MARKET EQUILIBRIUM ........................................................................ 37



i

RESPONDING TO TURMOIL IN NATURAL GAS MARKETS:
THE CONSUMER CASE FOR AGGRESSIVE POLICIES

TO BALANCE SUPPLY AND DEMAND

EXECUTIVE SUMMARY

THE IMPACT OF RISING NATURAL GAS PRICES

For the past two years the average wellhead price of natural gas has been about twice
as high as it was throughout the 1990s.  As a result, the Department of Energy projects that the
average winter heating bill for a natural gas household will top $1,000 for the first time
in U.S. history.  Low income households that heat with natural gas will be especially hard hit,
as their total natural gas bill will take almost ten percent of their income this year.

The impact of natural gas prices on households and the economy can be felt in more
than direct expenditures for heat and hot water.  Electricity prices are strongly affected by
natural gas prices because for about a decade natural gas has been the overwhelming fuel of
choice for new electricity generation.  Natural gas prices are passed through to consumers in
the form of purchased gas adjustment clauses.  Moreover, in many deregulated electricity
markets the most expensive source of electricity sets the price for other sources of power.
Natural gas price increases also flow through in the price of commercial services and
industrial goods in varying degrees.

THE PRICE SHOCK

The price increases and extreme volatility have taken policymakers by surprise.  In
1999 both the Energy Information Administration (EIA) and the National Petroleum Council
(NPC) were quite optimistic about the prospects for domestic U.S. production of natural gas.
At prices that are substantially below current levels, the NPC concluded that “sufficient
resources exist to meet growing demand well into the 21st century.”  Five years later, and in
spite of the fact that “for almost 4 years, natural gas prices have remained at levels
substantially higher than those of the 1990s,” the EIA projected “dependence on more costly
supplies of natural gas.”
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THE COMPLEX CHALLENGE OF NATURAL GAS MARKETS

The pervasive and varied use of natural gas in the economy, the difficulty of delivering
it to consumers and the suddenness of the price increase have combined to spark an intense
debate over public policies to ensure adequate supplies.  Estimating likely demand and sources
of supply over the next several decades reveals a substantial potential shortfall that must be
filled if severe economic impacts are to be avoided (see Exhibit ES-1).  The total cumulative
“deficit” in North America over a couple of decades could be as large as 350 to 400
trillion cubic feet of natural gas beyond business-as-usual approaches.  This is the
equivalent of all the natural gas produced in the U.S. in the past 15 years.

Seven broad categories of potential sources can be identified to fill the gap, which
suggests that the problem is not one of absolute scarcity, but choosing the right policies to
meet the need.  Moreover, a review of the available alternatives indicates that no single

E xh ib it E S -1: 
E stim ation  O f N eed  A n d  P oten tia l C on trib u tio n  O f A ltern atives (T rillion  C u b ic F eet) 
 
T O T A L  N E E D  =  600  T C F  C O N S U M E D  +  
   350  T C F  R E S E R V E    ~  950  T C F  
O n H and  
   D iscovered  R em ain ing 

P roved       270  
    G row th      270  –  330  
 
S hortfall       ~  350   - 400  

F IL L IN G  T H E  G A P :  
S O U R C E        P O T E N T IA L  C O N T R IB U T IO N  
 
       C u m u lative   2025  A n n u al 
D E M A N D  S ID E      20-Y ear   L evel 
   Fuel S w itch ing      20  –  40   3  

   E fficiency      70     8  
 
S U P P L Y  S ID E  
   D om estic , N on-trad itio nal A lternatives   
    A laska         
      D iscovered      45    2 -3  
      U ndiscovered      258  

    G asification       10  –  40   2 -3  

  Im ports L N G       20  –  80   4  
 
  D om estic  T rad itional 

    S ensitive A reas      115  

    C onventional U ndiscovered    650  

    U nconventional U ndiscovered    320  

 
S ou rce: S ee C h ap ters I an d  II.  
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option can do the job.  Multiple approaches must be followed.  To evaluate the options, we
establish a comprehensive framework that considers when and how policies affect the natural
gas market.

POLICY FRAMEWORK

The objective of public policy should be to ensure a reliable supply of natural gas
that is delivered in an efficient and equitable manner at affordable prices.  Balance is
critical to meet the needs of producers and consumers of natural gas both as a fuel and
industrial input, as well as the needs of the environment.

There are over two dozen specific policies that have been put forward during recent
debate on natural gas (see Exhibit ES-2).  To choose between them we distinguish between
structural policies that change the options available in the market and conduct policies
that influence the way market participants choose between the options that are available
to them.  We also distinguish between short-term, mid-term and long-term aspects of

Exhibit ES-2: 
NATURAL GAS POLICY MATRIX 
 
 
 SUPPLY-SIDE     DEMAND-SIDE 
 
 STRUCTURE  CONDUCT  STRUCTURE  CONDUCT 
 
 
SHORT    Market monitoring; Off-the shelf   Consumer education; 
TERM       conservation 

 Transparency;    (e.g. insulation,  Gov’t. facilities 
           appliances)    conservation; 

Storage policy,  
      Labeling 

    State storage,    
 
MID LNG expansion;  Reform access to   Building codes;  Demand response  
TERM      conventional resources      programs; 

Coal gasification;    federal lands,  Appliance standards;  
     Royalties     Economic dispatch; 

Renewables &       rights of way;   Fuel switching;   
   alternatives        Redesign PGAs; 

   portfolio,  Tax incentives  Fuel use restrictions  
    tax incentive;        Performance targets 
  

Alaska NG pipeline 
 
LONG R&D         R&D 
TERM   Production            Efficiency 
   Transportation 
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policies.  While this establishes the framework for policy choice, it does not give us the
criteria by which to evaluate specific options.  We propose three broad categories of criteria by
which to evaluate alternatives.

Economics includes both the basic benefit/cost of each option and the impact of the
option on the market structure.  We prefer policies that meet the need for energy at the lowest
cost.    We prefer policies that increase the supply and demand elasticities in the market or
bring new sources and actors to the market to promote competition, since this not only
lowers price but also dampens price volatility.

Environmental concerns are extremely important because energy production and
consumption involve major externalities – costs that are not easily reflected in market
transactions. Production and transportation of natural gas has environmental impacts, as
does consumption.  But natural gas is by far the cleanest of the fossil fuels.

Security of supply has traditionally focused on the operation of facilities to prevent
accidents.  Under current conditions, however, vulnerability to intentional acts of sabotage
must be considered.  Moreover, because international energy markets are dominated by cartels
and producers with market power, any policy that relies on foreign resources of natural gas
must also be assessed in terms of the dependability of supply.

FIRST STEPS

This paper takes the first steps in the policy process.  It establishes a clear need and the
criteria by which policies should be evaluated.  It also ranks the broad categories of policies in
the order in which they should be pursued (see Exhibit ES-3).  It provides the outlines of
where policymakers should focus, because we believe that a broad consensus on the
direction of policy is the critical first step to responding to the turmoil in the natural gas
market.  Details of specific policies that should be implemented will be discussed in a
subsequent paper.

First, markets must be free of manipulation.  We believe that strong measures to
ensure confidence in markets are critical to establish the credibility of arguments for
other policies, even though they do not alter the long-term supply-demand balance in the long
term.  Ensuring market transparency and promoting greater storage could lower prices and
reduce volatility, but, above all, they would establish a prerequisite necessary for other
policies – confidence that there is a “hard” problem in the imbalance of supply and
demand.

On the demand side, increasing energy efficiency and fuel switching could fill just
under a third of the deficit.  These policies are superior to supply-side alternatives across
all the criteria specified for policy evaluation, but they are insufficient to provide the
entire solution.  By reducing demand, they ease the supply demand imbalance and also reduce
the demand for infrastructure.  Efficiency has clear environmental advantages, as it reduces
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Exhibit ES-3: Evaluation of Policy Alternatives 
 
SOURCE ECONOMIC                  ENVIRONMENT     SECURITY OF SUPPLY     
  Cost/   Market     Volat-   Facility     Air       Reli-   Depend   Vulner- 
  Benefit   Structure  ility      Footprint               ability        ability       ability 
 
Reducing  
Turmoil  
Transparency         +           + 
Storage              +           +          +      +          + 
 
Demand  
Reduction 
Efficiency       +         +           +             +        +  +      +         +     
Switching       +         +           +                            +      +         +      
 
Alternative  
Domestic Suppy 
Gasification               +            +             -         +                
Alaska                 -                    +        -                          - 
 
Imports 
LNG                               -              -            - 
 
Traditional  
Domestic Supply 
Sensitive Areas     +         - 
Undiscovered         -                 -          - 
   

both production and consumption external effects.  Fuel switching may increase externalities
associated with consumption, as it entails burning dirtier fuels.

Supply-side alternatives that rely on domestic resources, but not the traditional
domestic natural gas resource base, are also attractive, since the domestic resource base is
declining and has proven to be unreliable.  Coal gasification is commercially proven, but in
its infancy.  It could expand for use in electricity generation in the mid-term and other uses in
the longer term.  Coal gasification has the advantage of relying on a domestic resource that is
virtually inexhaustible.  It might lower the need for widespread natural gas infrastructure,
since it would be located at the sites where the output of gasified coal is consumed.  It would
require coal production and transportation facilities.

The Alaska natural gas pipeline appears to be under active development, with the
state of Alaska becoming more active.  This is a substantial resource, not presently being
used.
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TOUGH SUPPLY-SIDE CHOICES

These policies would fill about half the projected shortfall in natural gas supplies.  This
would go a long way toward alleviating the pressure on the domestic base, but tough supply-
side choices would remain.

Imports: Liquefied natural gas currently accounts for about two percent of
consumption, but it is much more widely used on a global scale.  Unfortunately, LNG is
likely to depend on foreign sources that are controlled by members of the OPEC cartel
or suppliers with market power.  It also does not have environmental or security advantages.
LNG will expand its role because of the cost of domestic resources, but because it offers little
unique improvement, it does not deserve special policy attention.

Traditional Sources: With efficiency and these non-traditional domestic sources
enhanced, production from the traditional domestic resource base, conventional and
unconventional on-shore and offshore, would have to remain at roughly the current
levels to fill the remaining gap.  Undiscovered resources represent a very large potential, but,
by the industry accounts, they are one source of the current problem, since they have proved
less predictable and more costly than anticipated.

We rank drilling in sensitive areas lowest in priority because it represents, at best, be
considered to address the mid-term term transition to other sources that may have potentially
large environmental costs. Resources in environmentally sensitive areas are probably much
more certain and lower in cost, but there are no guarantees they will restrain price increases
because the same companies that control reserves today will do so in these areas.
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I.  NATURAL GAS DEMANDS IMMEDIATE POLICY ATTENTION

THE IMPORTANCE OF NATURAL GAS FOR RESIDENTIAL CONSUMERS

As debate over rising natural gas prices heats up,1 members of Congress need look no
further than the typical bills of their constituents to find the fuel for the fire.  They will observe
that well over half of their constituents (on average) heat with natural gas.  Moreover, for the
first time in U.S. history,2 the Department of Energy projects that the average winter heating
bill for households that use natural gas as their main source for heat will exceed $1000 for the
upcoming 2004-2005 heating season (see Exhibit I-1).   Including the cost of hot water and
cooking, for these households, the annual bill for natural gas will exceed $1300, an increase of
over $600 since the second half of the 1990s.3

Traditionally,4 one of the central concerns about rising energy prices is that their
impact falls most heavily on low and middle-income households.5   Because energy is a basic
necessity of daily life, households have trouble cutting back when prices rise.6  Even though
wealthier households consume more than middle-income households, and middle-income
households consume more than low-income households, consumption does not increase as
fast as income.  Therefore as income rises, energy expenditures take a much smaller part of the
household income.  More importantly, as prices rise, lower income households suffer larger
relative burdens on their household budgets.7

Exhibit I-1: 
Expenditures on Heating & Hot Water, Average Household that Heats with  
Natural Gas  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Source: Energy Information Administration, Winter Fuels Outlook, various issues. 

$0

$200

$400

$600

$800

$1,000

$1,200

$1,400

$1,600

96 - 97 97 - 98 98 - 99 99 - 00 00 - 01 01 - 02 02 - 03 03 - 04 04 - 05

A
nn

ua
l N

at
ur

al
 G

as
 B

ill



2

Based on the Department of Energy’s 2001 Housing Characteristics Tables we
estimate that the upper income group consumes 33 percent more energy than the average.8

We estimate the lower income group consumes 25 percent less energy than the average.

Exhibit I-2 divides the population into three groups – low, middle and upper income.
(Income is estimated based on the U.S. Census Bureau Historical Income Tables –
Households.)  We assume the bottom one-fifth of the population is low income.  Their average
income was about $10,000 in 2002.  The Bureau of Labor Statistics Consumer Expenditure
Survey for 20029 shows this group to be roughly those with incomes below $15,000.  Middle
income households are those in the middle fifth.  Their mean income in 2002 was $42,800 in
the Census Bureau data.  The BLS data shows this group to be those with income between
approximately $28,000 and $46,500.  Upper income households are the top fifth.  They had a
mean income of $143,700 in 2002.  In the BLS data the top fifth has incomes of about
$75,000 or more.  For all groups we adjust income for 2004 assuming growth in income equal
to the change in 2004 as estimated by the Bureau of Economic Analysis, Personal Income and
Outlays, annualized.

Lower income households that heat with natural gas have experienced an increase of
about $500 in their gas bills.  Upper income households have experienced a slightly larger
increase, about $600.

Exhibit I-2:  
Annual Natural Gas Expenditures of Households that Heat With Natural Gas: 
Total Expenditures by Income Category 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Source:  Energy consumption: Bureau of Labor Statistics, Consumer Expenditure Survey in 
2002, February 2004; Department of Energy, 2001 Housing Characteristics Tables  Income: 
U.S. Census Bureau Historical Income Tables – Households; Bureau of Economic Analysis, 
Personal Income and Outlays. 
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However, measured as a percentage of income, low income households have
experienced a much greater increase in the burden of rising prices (see Exhibit I-3).  For low-
income households, natural gas expenditures have increased from just over 5 percent of
income to just under 10 percent.   For middle-income households, expenditures have increased
from about 2 percent of income to about 3 percent.  For upper income households,
expenditures have increased from just under 1 percent of income to just over 1 percent.

INDIRECT IMPACTS OF RISING NATURAL GAS PRICES

When price increases are large and sustained, the absolute size of the increase becomes
a concern.  In fact, over the past several years, as petroleum prices have skyrocketed they have
caused “a marked slowing in spending.”10  Both The Wall Street Journal and The New York
Times have recently linked rising energy prices and the flagging efforts to stimulate the
economy.11

The drag on consumer budgets and the economy caused by rising natural gas prices
reflects more than the direct effect on household budgets of natural gas consumption in the

Exhibit I-3:  
Annual Natural Gas Expenditures of Households that Heat With Natural Gas: 
Percent of Income by Income Category 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Source:  Energy consumption: Bureau of Labor Statistics, Consumer Expenditure Survey in 
2002, February 2004; Department of Energy, 2001 Housing Characteristics Tables  Income: 
U.S. Census Bureau Historical Income Tables – Households; Bureau of Economic Analysis, 
Personal Income and Outlays. 
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home.  In fact, residential consumers account for slightly less than one-quarter of total natural
gas consumption.

When the cost of natural gas rises, the cost of other goods and services that consumers
purchase also rises.  The extent to which the price increases are passed through to consumers
depends on the specific industry and sector.  In some cases costs are likely to be passed
through, particularly where all suppliers have experienced similar increases.  Thus, sectors that
are not subject to international competition are likely to pass through the cost increases.
Where there is international competition, particularly from places where natural gas prices
have not increased, the ability to pass cost increases through may be more limited.12

One sector where consumers are likely to feel the pinch of natural gas price increases
is the electricity sector.  In this sector, gas costs are directly passed through in fuel adjustment
clauses.  In fact, in states where the electricity industry has been restructured and generation
largely deregulated, rising natural gas prices may affect the cost of generation from other
sources because natural gas sets the market price.

Over the course of the past decade the electricity sector was almost entirely dependent
on natural gas for new generation facilities.13  Exhibit I-4 shows the total U.S. consumption of
natural gas and the total for uses other than electricity generation.  Overall consumption grew
because of the increased consumption in the electricity sector.  This increased consumption by
gas-fired generating plants also shifted the pattern of demand more heavily into the summer
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months since gas is especially used for peak load generation.  As a result, it has become more
difficult to put gas in storage in preparation for the winter heating season.   The increase in
natural gas consumption in the electricity sector is equal to about ten percent of total U.S.
consumption.14   Taken together, the residential and electricity sectors account for just under
half of all natural gas consumed in the U.S.

  Cost increases in the commercial sector are likely to be passed through to consumers
since the services they provide are essentially local.  The commercial sector accounts for 15
percent of total natural gas consumption.  The residential, electricity and commercial sectors
account for over 60 percent of all natural gas consumption in the U.S.

The U.S. has the highest price of natural gas in the world, at over $5 per thousand
cubic feet (mcf).15  While other advanced industrial nations are close, with prices about 10
percent lower, very low natural gas prices in Russia and throughout the Middle East and North
Africa are putting severe pressure on U.S. manufacturing industries in which natural gas plays
a significant role.  Prices for domestic products rise, while output and jobs shift overseas.  As
a recent Congressional report put it:

Because domestically produced natural gas is so vital to our nation’s energy
balance, rising prices make our nation less competitive.  When prices rise,
factories close.  Good, high paying jobs are exported overseas.  Today’s high
natural gas prices are doing just that.  We are losing manufacturing jobs in the
chemicals, plastics, steel, automotive, glass, fertilizer, fabrication, textile,
pharmaceutical, agribusiness and high tech industries.16

THE PRICE SHOCK

This increase in natural gas bills has resulted from a sharp shift in the price of natural
gas at the wellhead.  For the decade and a half after decontrol in 1985, wellhead prices were
stable in the range of $2 - $3 per mcf.  There were a couple of spikes in the mid-1990s, but
prices still finished the decade at levels just slightly above the early 1990s, averaging about
$2.50 per mcf (see Exhibit I-5).  Beginning in 2000 prices became much more volatile.  In the
past two years, they appear to have moved to a much higher plateau, averaging almost three
times the price of the 1990s.

Although the delivered price of natural gas reflects more than the wellhead price, the
pass-through of wellhead price changes account for the bulk of the change in natural gas
prices over this period.  Exhibit I-6 shows the delivered residential natural gas price on a
seasonal basis.  The jump in prices in 2001, 2003 and 2004 parallels the jumps in wellhead
prices.

Ironically, although gasoline prices receive a great deal of attention, probably because
they are posted on every street corner, natural gas prices have increased more than gasoline
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Exhibit I-5: 
U.S. Natural Gas Demand and Prices 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Source: Ken Costello, Hilliard G. Huntington and James F. Wilson, After the Natural Gas 
Bubble: A Critique of the Modeling and Policy Evaluation Contained in the National 
Petroleum Council’s 2003 Natural Gas Study, July 8, 2004, Figure 1. 

Exhibit I-6: 
Seasonal Delivered Residential Natural Gas Prices 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Source: Energy Information Administration, Natural Gas Prices, data base. 
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prices since the mid-1990s (see Exhibit I-7).  The dollar increase in household expenditures
for the typical household that heats with natural gas was just about as large as the increase in
the gasoline bill for average households in the U.S.   By this calculation, natural gas should
receive as much attention as gasoline, but it rarely does.

PURPOSE AND OUTLINE OF THE PAPER

The suddenness of the price shift and the pervasiveness of natural gas throughout the
economy have jolted a number of consuming sectors and created a stir among policymakers.
As one analysis put it, “recent high natural gas prices, and uncertainty about future market
directions, have understandably led to a wide range of opinions regarding the need for major
government initiatives to encourage expanded gas supply and temper gas demand.”17

The purpose of this paper is to sort through the competing empirical analyses of the
current situation and suggest a comprehensive analytic framework to assess the policy options
being discussed.  With numerous recent large-scale attempts to project supply, demand and
price, we describe the different views of the current situation and attempt to learn some policy
lessons from the various descriptions.

In section II we use the debate over uncertainties about how a small change in the
supply-demand balance could have resulted in such a large change in price to highlight the key

Exhibit I-7:   
Real Prices for H ousehold  Energy 
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assumptions, risks and uncertainties that consumers face.  Some believe that pricing abuse
played a role in the recent run-up.  We believe there is some validity in this argument.  Most
analysts believe that meeting projected demand increases would put upward pressures on
prices and see a challenging period ahead.  We believe there is validity in this view as well.

In Section III we examine demand and likely sources of supply.  We conclude that
vigorous policy is needed, beyond efforts to eliminate any abusive pricing, to ensure that
natural gas is affordable.  A business-as-usual policy is unacceptable because the risks in the
current situation and a “do-nothing” approach are severe.  Dramatic, short-term shifts in
domestic natural gas prices have created disequilibrium in the price of gas for households and
industries that consume natural gas.  The dash to gas in the electric utility industry has created
disequilibrium in supply.  Alternatives that would smooth the transition to a new regime in
natural gas are not available.  Simply waiting for the market to solve the problem will not
work without imposing severe disruptions and burdens on consumers.

In section IV we define a framework for assessing the policy alternatives.  We identify
the time frame (short-term, mid-term, long-term) and the aspect of the market that policies
address (supply, demand, structure, conduct).  We establish economic, environmental and
security criteria by which to evaluate policies and then apply these criteria to seven broad
categories of policies.  Because the domestic market has become unstable and shocked
consumers with rising prices and disappointing performance, we approach the analysis as one
in which we seek to alleviate the pressures on the domestic natural gas resource base.

In Section V, we propose the first steps in the policy process.  Having established a
clear need and the criteria by which policies should be evaluated, we rank the broad categories
of policies in the order in which they should be pursued.  We provide the outlines of where
policymakers should focus, but we do not discuss the details of the policies. We believe that a
broad consensus on the direction of policy is the critical first step to responding to the turmoil
in the natural gas market.
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II.  UNCERTAINTIES ABOUT NATURAL GAS MARKETS

CHANGING VIEWS OF NATURAL GAS MARKET FUNDAMENTALS

The sudden shift in natural gas pricing has resulting in a dramatic reconsideration of
natural gas market fundamentals which must be the starting point for public policy analysis.
Given the vital role of natural gas in the economy, projecting supply, demand and price paths
is critical to assessing what types of policies are needed.

Exhibit II-1 presents estimates of future wellhead prices by two prominent energy
organizations – the Energy Information Administration and the National Petroleum Council –
that made projections at roughly the same time.  The 1999 projections came at a key moment.
The dramatic increase in gas-fired electricity generation was becoming apparent and concerns
were expressed about whether production could keep pace.  The reports were also written just
before prices began to rise sharply and become volatile.

Both the EIA and the NPC were quite optimistic in 1999.  Projecting prices in the
range of $2.80 to $3.80, the NPC concluded that “sufficient resources exist to meet growing
demand well into the twenty-first century.”18  With the EIA projecting prices less than $3 in
the Annual Energy Outlook the section headings tell a similar story – “Rising Gas Prices and
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Exhibit II-1 
The Dramatic Shift in Projected W ellhead Prices 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Source: National Petroleum Council, Natural Gas: Meeting the Challenges of the 
Nation’s Growing Natural Gas Demand (December 1999), p. 20, Balancing Natural 
Gas Policy (September 2003), p. 14; Energy Information Administration, Annual 
Energy Outlook 2000 (December 1999), Table C-14, Annual Energy Outlook (January 
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Lower Drilling Costs Increase Well Completions, High Levels of Gas Reserve Additions Are
Projected Through 2020, Significant New Finds Are Likely To Continue Increases in Gas
Production.”19

The tone in the 2004 reports was considerably changed.  The EIA added a dollar to its
projected prices and the NPC added over two dollars.  The NPC declared that “North America
is moving to a period in its history in which it will no longer be self-reliant in meeting its
growing natural gas needs.”20  The EIA report opens with a cautious note,

For almost 4 years, natural gas prices have remained at levels substantially
higher than those of the 1990s.  This has led to a reevaluation of expectations
about future trends in natural gas markets, the economics of exploration and
production, and the size of the natural gas resources.  The Annual Energy
Outlook 2004 forecast reflects such revised expectations, projecting greater
dependence on more costly alternative supplies of natural gas.21

There is also less certainty about the supply-demand balance.  The NPC claims that
“Current higher gas prices are the result of a fundamental shift in the supply and demand
balance…. [that] will result in undesirable impacts to consumers and the economy, if not
addressed.”22  Others correct the record, pointing out, as Exhibit I-5 above shows, that,

to be clear, however, the fundamental shift in the NPC outlooks has been in
supply, not in demand…. In the 2003 NPC Report, the resource base
assessment for the Lower-48 and Canada has been reduced by 20%… The NPC
forecast of U.S. gas consumption… has been reduced by over 15% compared
to the 1999 report, while prices are expected to be 40% to 70% higher than
anticipated in the 1999 report.”23

The fact that the NPC’s price projections are fifty percent higher in their base case than
most others should not obscure a more important observation (see Exhibit II-2).  There is a
consensus that prices over the next twenty years will be in the range of $4.50 (in 2002 dollars)
per mcf.  With average wellhead prices at over $5 per mcf today, $4.50 may not sound like a
big number, but it still represents more than a doubling of the price compared to the previous
twenty years.  Moreover, in order to keep price at that level, a large projected increase in the
appetite for natural gas in North America must be slaked.  Comparing Exhibit I-5 to II-2
shows a growth in U. S. consumption from about 22 trillion cubic feet (tcf) to a range
estimated generally at 27 to 31 tcf.

CONSUMPTION AND THE ELASTICITY OF DEMAND

The size and uncertainty of the supply-demand imbalance creates a complex policy
problem.  By analyzing the fundamental demand-side and supply-side forces in the natural gas
market we gain insight into how to approach the problem.
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The NPC and Cambridge Energy Research Associates (CERA)24 have strongly
emphasized supply-side solutions.  The NPC supports conservation, but does not study its
impact in detail.  CERA did offer a demand side hypothetical exercise that is instructive as a
place to start the analysis.   CERA asked, ‘what would happen to prices if natural gas
consumption declined 8 percent at the peak?’  The conclusion was that prices would decline
by $1.50 per mcf, a very substantial amount.  The details were not given about the underlying
assumptions, but at the stated prices, this represents a decline of between 20 and 30 percent.

The exercise is hypothetical primarily because CERA makes no claims about whether
such a reduction could be achieved, not because the price responsiveness is wrong.  The
American Council for an Energy Efficient Economy (ACEEE)25 conducted a similar exercise.
It is intriguing to compare the supply elasticity implicit in the ACEEE study of the potential
for conservation and efficiency to lower the price of gas.  ACEEE contends that a 5.5 percent
reduction in natural gas consumption could be achieved in five years.26  For them the
hypothetical is a real possibility.  Interestingly, the impact on price in the ACEEE analysis is
quite similar to the CERA analysis.  The 5.5% reduction in demand is projected to result in a
22 percent reduction in price.27  In the longer term, ACEEE projects efficiency-driven demand
reductions of over 20 percent.28

Exhibit II-2:   
Comparison of Natural Gas Outlooks, 2020   
 
2020 Natural Gas Conditions, Low Supply Case 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Source: Ken Costello, Hilliard G. Huntington and James F. Wilson, After the Natural 
Gas Bubble: A critique of the Modeling and Policy Evaluation Contained in the 
National Petroleum council’s 2003 Natural Gas Study, July 8, 2004, Figure 3. 
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Price effects in this range can be found in a wide variety of studies (see Exhibit II-3).
The Stanford Energy Modeling Forum29 put seven major natural gas market models30 through
a series of standardized scenarios and calculated the implicit elasticities.  The price changes
associated with reductions (increases) in demand were actually implicit in the response to the
question, ‘what would happen to demand if supply were lower than the base case?’

CERA and ACEEE are on the low side of the implicit price effects.  The other models
generally predict larger price reductions for a given demand reduction.  More importantly,
the bigger risk is on the high side.  Increases in demand have much bigger impacts on
price than decreases.  This is a characteristic of the supply curve in a tight market.
Economists say that supply is inelastic – supply does not easily expand to meet demand – so
price increases sharply when demand increases.  Put another way, large price increases do not
elicit large increases in production.
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The implications are quite important for policy choices.  If demand reduction can be
implemented quickly, conservation and efficiency can make a substantial contribution to
lowering prices.  This exercise serves an important purpose.  It suggests that even if we are
pessimistic about the supply side, we do not have to capitulate to extremely high prices.

However, we must acknowledge that demand is quite inelastic, as well.  As noted in
Section 1, because energy is a necessity, when prices rise people have difficulty cutting back.
Energy consumption is determined by the physical and economic structure of daily life.31

People consume natural gas for heating primarily and, increasingly, indirectly for electricity.
The amount they consume is dictated in large part by the kinds of buildings in which they live
and work and the energy efficiency of the appliances they use.  Natural gas has become the
fuel of choice in many residential uses.  It has been the favorite of the electricity industry for
about a decade.  Short-term elasticities are in the range of .3, long-term elasticities are in the
range of .6.  An occasional estimate of long-term elasticity is in the neighborhood of 1.0, quite
inelastic compared to other commodities. 32

UNCERTAINTY ABOUT SCARCITY

One of the reasons we observe differences in assumptions about the supply price
response is that analysts believe we are at different places on the supply curve.  The change in
demand or supply has a different effect on price if the resource base is exhausted and difficult
to expand than if it is not as mature and easier to develop.

 This difference of opinion (between the EIA and the NPC, for example) will play a
prominent role in the debate over natural gas policy.  An interesting aspect of the conflict over
the NPC report and the current situation is the assertion that we are suffering from a sudden
realization that the resource base is not what we thought it was.  Thinking we had plentiful
supplies, we stimulated natural gas consumption particularly in the electricity sector.  But
supplies were actually tighter than we thought.  The sudden discovery of scarcity in the face of
increasing demand has led to a substantial price shock.  This view provides a “scarcity”
explanation of the recent price increases that has created substantial economic rents.  As
demand crept up and the resource base was depleted, the industry got a shock.  Its
expectations that it could continue to replace natural gas supplies at modestly rising prices
were wrong.  Given limitations on where the industry can drill and the amount of gas to be
found, it will take much higher prices to keep supplies up.  Because existing supplies have
been discovered and developed at much lower costs, they earn a very high rate of profit.

Not everyone agrees on the pessimistic view of the resource base.  The fact that it is a
surprise does not help its credibility.  First, the Stanford Energy Modeling Forum points out
that the long-term trend of reserve replacement is not consistent with the extremely
pessimistic view (see Exhibit II-4).
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The reaction of prices assumed in the pessimistic NPC view appears extreme (see
Exhibit II-5).  Second, it is not clear how the supply and demand sides will react over time.
The elasticities of supply and demand are extremely low in the NPC study, the equivalent of
very short-term elasticities.  Over the longer term, supply and demand should be more elastic.

If the problem is not scarcity, but prices are well above what historical patterns
suggest, what is the explanation?  The NPC does not entertain the possibility that strategic
behaviors by producers — withholding supply, failing to look for new sources, or
manipulation of markets — have contributed to the problem.  An alternative view attributes at
least part of the problem to strategic and manipulative behavior.33

The move of the majors into gas changed the nature of the sector.34  The consolidation
in the industry came hand-in-hand with a shift in resources as the majors acquired resources
through merger (rather than exploration) and a shift of drilling away from exploration. 35

Decisions about which well to produce and which well to cap, how much to inject into
storage, how to use pipeline capacity and, ultimately, how to report prices are affected by
business decisions.   Decisions about which types of wells to drill may change replacement

E x h i b i t  I I - 4 :  
N a t u r a l  G a s  R e p l a c e m e n t  R a t e  ( = A d d i t i o n s / P r o d u c t i o n )  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
S o u r c e :  E n e r g y  M o d e l i n g  F o r u m ,  N a t u r a l  G a s ,  F u e l  D i v e r s i t y  a n d  N o r t h  
A m e r i c a n  E n e r g y  M a r k e t s ,  S e p t e m b e r  2 0 0 3 ,  F i g u r e  2 .  
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rates.36   Standard and Poor’s has recently noted that this trend has continued and raised
questions about it:

Exhibit II-5: 
The National Petroleum Council Natural Gas Study Dramatically Underestimates Market Responses to Price 
Increases 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Source:  Ken Costello, Hilliard G. Huntington and James F. Wilson, After the Natural Gas Bubble: A Critique 
of the Modeling and Policy Evaluation Contained in the National Petroleum Council’s 2003 Natural Gas Study, 
July 8, 2004, Figures 5 and 6. 
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It is unclear that producers are investing enough to grow production materially
– and this follows a year [2003] in which the domestic gas production
(including acquisitions) of integrated producers appears to have declined…

[M]ajor integrated companies, which appear to be reinvesting only 30 to 40
percent of their domestic cash flow in the United States, have made strategic
decisions to allow their shallow-water and onshore natural gas production to
deplete to redeploy capital to international (mainly oil) projects.37

It is also important to recognize in the case of natural gas that the trading markets that
drive the wellhead price are quite new.  Most were set up in the 1990s, as part of the
restructuring of the natural gas industry.38  Enron played a large role in these markets and
when it collapsed, so too did much private trading.39  Today, the markets are “very thin” and
that raises concerns about trading,40 but the evidence is mounting that manipulation and
abusive practices have long been part of these markets.41  As recently as the end of November
2004, indictments were still being handed down for the misreporting of natural gas trades in
2000 and 2001 and reporting of gas stocks and prices were in disarray.42

CFA’s view is that scarcity and strategic behavior have interacted.  We cite the maturity
of the domestic resource base as the reason public policy should not overemphasize domestic
drilling as a solution.  We recognize that this has implications for scarcity, and we accept the
need to expand supply in an environmentally sound way.  However, we believe that strategic
behavior played a role as well.  Inadequate competition has augmented volatility and
accelerated the upward price spiral.   The implication of this discussion is that we should
put some eggs in the scarcity basket and some eggs in the strategic basket.  Perhaps more
strongly, we can suggest that vigorous efforts should be made to first ensure that
strategic behavior is not the underlying problem.

PRICE VOLATILITY AND STOCKPILES

Whatever one believes about the role of concentration and manipulation in the ongoing
market tightness, the importance of stockpiles is widely recognized.  Prices run up quickly as a
result of even slight disruptions in the supply-demand balance because short-term supply and
demand in the energy industry are extremely inelastic.  Contrasting energy commodities to
financial instruments like stocks and bonds, a recent book entitled Energy Risk identified the
uniqueness of energy markets.  The key elements are the supply-side difficulties of production,
transportation and storage, and the demand-side challenges of providing for a continuous flow
of energy to meet inflexible demand, which is subject to seasonal consumption patterns.

[T]he deliverables in money markets consist of a “piece of paper” or its
electronic equivalent, which are easily stored and transferred and are
insensitive to weather conditions.  Energy markets paint a more complicated
picture.  Energies respond to the dynamic interplay between producing and
using; transferring and storing; buying and selling – and ultimately “burning”
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actual physical products.  Issues of storage, transport, weather and
technological advances play a major role here.

In energy markets, the supply side concerns not only the storage and transfer of
the actual commodity, but also how to get the actual commodity out of the
ground.  The end user truly consumes the asset.  Residential users need energy
for heating in the winter and cooling in the summer, and industrial users’ own
products continually depend on energy to keep the plants running and to avoid
the high cost of stopping and restarting them.  Each of these energy participants
– be they producers or end users – deals with a different set of fundamental
drivers, which in turn affect the behavior of energy markets…

What makes energies so different is the excessive number of fundamental price
drivers, which cause extremely complex price behavior.43

Having product in storage for quick release is crucial in determining the price and
market behavior where supply and demand are inelastic:

Economic frictions (including transportation, storage, and search costs) which
impede the transfer of the underlying commodity among different parties
separated in space or time can create the conditions that the large trader can
exploit in order to cause a supracompetitive price…

Although the formal analysis examines transportation costs as the source of
friction, the consumption distortion results suggest that any friction that makes
it costly to return a commodity to its original owners (such as storage costs or
search costs) may facilitate manipulation.

The extent of market power depends on supply and demand conditions,
seasonal factors, and transport costs.  These transport cost related frictions are
likely to be important in many markets, including grains, non-precious metals,
and petroleum products.

Transportation costs are an example of an economic friction that isolates
geographically dispersed consumers.  The results therefore suggest that any
form of transaction costs that impedes the transfer of a commodity among
consumers can make manipulation possible…

All else equal, the lower the storage costs for a commodity, the more elastic its
demand.44

Every investigation of every petroleum product price spike in the past several years
points to “unusually low stock” as a primary driver for all petroleum products.45  Natural gas
stocks are very much influenced by the need to build stockpiles to meet the inevitable surge in
demand during the winter heating season.46  One recent study found the volatility of natural
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gas prices to be greater than oil prices because of the nature of the infrastructure required to
deliver natural gas to consumers:

The dependence of natural gas on more inflexible sources of supply and the
greater role of transportation opens the window to profiteering.  It appears that
volatility in natural gas returns is more persistent than volatility in oil returns.
By itself, this result suggests that there may be a ‘larger window of profit
opportunity’ for investors in natural gas than in oil….

[N]atural gas return volatility responds more to unanticipated events (e.g.
supply interruptions, changes in reserves and stocks, etc.), regardless of which
market they originate in… For example, a major event-causing shock will lead
to an immediate increase in volatility in natural gas returns and culminate in a
(relatively) prolonged period of volatility.  If prices and thus returns rise in
response to volatility, there may be immediate profit opportunities in natural
gas following shocks in either market.47

The long-term trend to much lower stocks relative to demand is clear in natural gas.
Compared to the decade of 1985-1994, stocks were about 25 percent lower in the 1995-1999
period.48  During the price spikes of the new millennium, the second half of 2000 and the first
half of 2001 and 2003, stocks were 40 to 50 percent lower than in the 1985-1994 period and
25 percent lower than in the 1995-1999 period.  These declines came during a period of a
small increase in consumption.  The tightness in the market magnifies the impact of
stockpiles.

In a goof that may prompt more calls for greater natural gas market
transparency, the Energy Information Administration Thursday acknowledged a
major mistake in data issued last week on U.S. gas stockpiles… EIA said only
17 billion cubic feet of gas had been withdrawn from U.S. storage facilities
between November 12 and 19 – not 49 bcf, as the agency reported last week…
The revelation could prove particularly sensitive because the surprisingly high
number reported last week prompted a major and rapid run-up in gas futures
prices – based on faulty data.49

This recent storage reporting incident highlights both the importance of and concern
over natural gas storage50 and the continuing concerns of price transparency and
manipulation.51
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III.  THE URGENT NEED FOR AGGRESSIVE POLICY

This debate over elasticities and the causes of recent price increases should not be
allowed to obscure the underlying challenge in the natural gas market.  Critical insight into the
pressing need for aggressive policy can be gained by projecting demand for natural gas and
then inquiring how that demand can be met.

DEMAND

As noted, natural gas is the dominant fuel source for home heating and the
overwhelming energy choice for new electricity generation units built in the past decade, in
addition to being a preferred feedstock for chemical products.  The important role that natural
gas plays on the demand side means that as the economy grows and population increases,
demand will increase as well.  Exhibit II-2, above, shows that the energy/economy models
generally project U.S. demand to be in the range of 25 to 30 trillion cubic feet (tcf) per year in
2025.  This represents a modest rate of growth from the current level of consumption of about
22 tcf.

The points plotted in Exhibit II-2 reflect only U.S. consumption, but most studies
recognize that future supply and demand analyses should include Canada and Mexico as well.
The North American market is integrated by pipelines, and pipeline imports for North America
play an important role in all scenarios, accounting for between five and twenty percent of total
U.S. consumption.  All else equal, annual North American demand is likely to grow from just
over 25 tcf today to over 35 tcf in twenty years.  Over the next twenty years, North America is
likely to consume approximately 600 trillion cubic feet of natural gas (in the base case
scenarios).

Exhibit III-1 presents an accounting of the need and potential sources of natural gas
over the next two decades drawn from the recent round of reports.

SUPPLY

The primary source of supply will be already discovered gas reserves in the U.S.,
Canada and Mexico that are currently proved, about 270 tcf.  Additional supplies will come
from reserves that are likely to be proved, which fall in the range of 300 tcf.  This totals about
600 tcf.  However, because the resource base recently “surprised” the market and revisions to
reserve estimates have recently been downward, by as much as 20 percent, we should be
cautious about projected reserves and use a range of estimates of the unproven part of the
resource base, perhaps 270 to 330 tcf.

In order to keep the gas industry operating on a continuous basis, companies strive to
replace the gas they produce.  For example, note that today North America has about 270 tcf
of discovered proved reserves, with consumption of about 27 tcf.  Thus, the reserve-to-
production ratio is about 10 to 1.  Since base case consumption will be about 35 tcf in twenty
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years, the industry will strive to have discovered, proved reserves of about 350 tcf at the end
of the period.  Thus, beyond the current discovered reserves, there is a “shortfall” in the range
of 330 to 400.  That is almost as much natural gas as was produced and consumed in North
America in the past decade and a half.  This is the challenge.

FILLING THE GAP

Exhibit III-1 identifies broad categories of potential sources that could contribute to
that total.   The demand side estimates are taken from the American Council for an Energy
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S hortfa ll       ~  350   - 400  

F IL L IN G  T H E  G A P :  
S O U R C E        P O T E N T IA L  C O N T R IB U T IO N  
 
       C u m u la tive   2025  A n n u a l 
D E M A N D  S ID E      20 -Y ear   L evel 
   F uel S w itch ing      20  –  40   3  

   E ffic ien c y       70     8  
 
S U P P L Y  S ID E  
   D om estic , N on-trad itio nal A lternatives   
    A laska          
      D isco vered      45    2 -3  
      U nd iscovered      258  

    G asifica tion       10  –  40   2 -3  

  Im ports  L N G       20  –  80   4  
 
  D om estic  T rad itional 

    S ensitive  A reas      115  
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D em an d  O f A  G row in g  E co n om y (S ep tem b er  2 003); A m erican  C ou n cil for  an  E n ergy  
E ffic ien t E con om y, N atu ra l G as P rice  E ffects  o f E n ergy E ffic ien cy an d  R en ew ab le  E n ergy 
P ractices  an d  P o lic ies , D ece m b er 2003 , S m art E n ergy P o lic ies , S ep tem b er 2001; 
C a m b rid ge E n ergy  R esearch  A ssocia tes, C h artin g  a  P a th : O p tion s fo r a  C h a llen g ed  
N orth  A m erican  N a tu ral G as M arket, 2004 . 
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Efficient Economy.52   The projected reduction in demand with aggressive efficiency policies
are just under 25 percent, which is well within the range of what is technologically and
economically feasible, especially when the full range of options for holding down the use of
gas in the electricity sector are taken into account.53

Fuel switching is based on estimates from CERA.54  Fuel switching potential is not
technologically constrained, having been higher in the past.  Rather, environmental constraints
and sunk investment in capital equipment set the limits.  If public policy were to promote fuel
switching (i.e. relax environmental constraints), over time dual fuel capacity would expand as
capital equipment were replaced.  The choices of which fuel to burn would then be set by
relative prices.  In this respect, a reserve of fuel switching capacity could act as a break on
future price increases.  These observations apply to fuel for heat, not as feedstock.

In this analysis, the supply side domestic resources are based on the recent NPC study
primarily because it allows us to identify and differentiate specific sources that are policy
relevant. The Department of Energy’s Annual Energy Outlook projects resources about 15
percent higher than the NPC.  This reflects a difference of opinion about the resource base.

The NPC identified sources of supply in the lower 48 states that it considers to be
constrained by environmental restrictions.  We term these sensitive areas.  Given their location
and the detailed knowledge of neighboring areas, we assume they would otherwise fall in the
category of conventional undiscovered resources.  Because they are the subject of intense
policy debate, we treat them separately and therefore have subtracted them from the estimate
of conventional undiscovered.

We can also separate out Alaska, which is another critical policy alternative.55  Both the
NPC and the DOE assume Alaskan gas becomes available in about a decade.  In other words,
they assume that an Alaska Natural Gas pipeline will be built.

Two other sources are less conventional but could play an important role. The
worldwide trade in liquefied natural gas is growing rapidly, although it plays a small role in
the U.S. at present.56  Gasification of coal is another possibility.57  The initial facilities will be
built to generate electricity, which has been driving increases in natural gas consumption for
the past decade.  However, over time, and depending on the price of gas, coal gasification
could provide gas for other uses.  As with Alaskan gas, both LNG and coal gasification are not
likely to make substantial contributions in the near term.

CONCLUSION

This discussion makes it clear that the policy problem is not one of an absolute
shortage, but the choice of sources.  Stimulating most of the potential sources would require
significant changes in policy to reach their full potential.  Moreover, the recent run up in price,
and the claims of industry about rising costs and increasing difficulty of finding natural gas,
suggest that just relying on discovery of conventional and unconventional sources may be very
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expensive.  In other words, it would appear that policies should be implemented to ensure not
only that our natural gas needs are met, but at affordable prices.

On the other hand, the existence of a range of alternatives and uncertainty about each
supports the recommendation that detailed consideration of the costs and benefits of the
alternatives be considered carefully before policy choices are made.   The impact of each
alternative varies substantially across a number of dimensions.   For this, we need a policy
framework.
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IV.  POLICY FRAMEWORK

COMPREHENSIVE SOLUTIONS MUST REFLECT THE COMPLEXITY OF THE PROBLEM

This brief discussion of the impacts of rising natural gas prices and the review of the
uncertainty about the causes of past and the prospects for future price increases makes it clear
that energy in general, and natural gas in particular, must be seen as extremely complex.  It
must be viewed not only as a fuel directly consumed for heat and hot water but also as an
input used for the production of other goods and services.  Because it is an input, substitution
or competition between uses takes on special importance.  Natural gas (i.e., the methane
molecule) is special among energy raw materials because of the ways in which it is consumed
(the demand side) and the way in which it is delivered to consumers (the supply side).

On the demand side, it is extremely versatile.  As a fuel, it is used to produce warmth
in buildings, to heat water, to cook food, and, increasingly, to generate electricity.  To a lesser
extent, it is used to power vehicles.  As a feedstock, it is used to produce a broad range of
products from fertilizers to plastics.

On the supply side, natural gas is very difficult to deliver.  Natural gas resources are
generally located far from where consumption and use take place.  Volatile and explosive,
methane molecules can only be transported and stored in sealed systems under pressure.
Almost all natural gas delivered in the U.S. is produced in North America and delivered by
pipeline.  Almost all imports of natural gas come from Mexico and Canada and are moved by
pipeline.  Most analysts believe that liquefied natural gas (LNG) will play a larger role in
meeting U.S. demand in the next several decades.  The natural gas resources for LNG will be
from outside North America and require tankers, terminal facilities and pipelines to reach
American consumers.

Environmentally, natural gas is the cleanest burning of the fossil fuels.  However,
drilling poses problems, as with other fossil fuels.  In some senses, the transport and delivery
of natural gas pose more severe problems than other fossil fuels because of the volatility of the
methane molecules.  Yet the impact of natural gas accidents, while more dangerous to human
life, are less dangerous to the environment.  Importation of liquefied natural gas also has
significant environment impacts because of the need for terminal facilities and pipeline
capacity.

The complexity of the natural gas situation is compounded by the suddenness of the
recent price increases and the uncertainty of the causes, or at least the dispute over the causes.

The objective of policy should be to ensure a reliable supply of natural gas that is
delivered in an efficient and equitable manner at affordable prices.  Balance is critical to meet
the needs of producers and consumers of natural gas both as a fuel and industrial input; these
decisions must be made with a watchful eye on environmental impacts.
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On the supply side, natural gas markets do not appear to be functioning well.  There
are concerns about the price setting mechanism and the ability of price signals to elicit
efficient drilling activity.  And, there are large environmental and other externalities that affect
the supply side.

On the demand side, there are traditional collective action and externalities problems
with natural gas.  Individual decisions by consumers do not reflect the full societal value of
natural gas.  In many cases there is a disconnect between the critical decisions that affect
consumption (building efficiency, new appliance choice) and the actual consumption of gas
because someone other than the consumer often makes them.

Reliability/security issues are not well reflected in market transactions.  The essential
criteria by which the performance of the natural gas sector has traditionally been measured are
its economic and environmental qualities, but in the current context, the issue of reliability has
taken on particular importance.  To the extent that reliability was a concern in the past, it
focused on the operation of the system and accidents.  Today reliability includes the security of
facilities and the threat of disruption of supplies.

The recent concern over natural gas has elicited a wide range of suggested policies.
Over two dozen specific policies have been suggested by a variety of groups (see Exhibit IV-
1).  All would improve the supply-demand balance, but there are important distinctions
between them.

• The policies affect different aspects of the natural gas market in different time frames.

• Some policies affect the structure of the market.  Others affect the behavior of
producers and consumers in the market.

• They possess different economic costs and distribute costs and benefits differently.

• They affect the environment and reliability/security differently.

By structural policies, we mean policies that affect or change the options faced by
consumers or producers.  For example, an appliance standard that precludes an extremely
inefficient model from being produced or requires a highly efficient model changes the options
available to consumers.  Construction of an LNG facility or the Alaska Natural Gas Pipeline
would make a new source of gas available in the market.

By conduct policies, we mean policies that influence the decisions of consumers or
producers to select among options.  For example, consumer education might seek to convince
consumers to purchase a more efficient appliance than has been required by a standard.  A
royalty reduction or a tax break might seek to convince a producer to drill on land he might
otherwise have passed over.
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Given the importance and flexibility of natural gas, a full range of public policy tools
must be used on both the supply and demand sides of the market.  Policies should address the
structure of natural gas markets and the conduct of producers and consumers in the short-,
mid-, and long-terms.

POLICY EVALUATION CRITERIA

Identifying the policy alternatives and their effect on the market and in what time
frame is only part of the process.  We also need to develop criteria by which we will choose
among these alternatives.  As noted above, there are three broad areas of policy concern –
economics, environment and security.  Each of these areas has specific issues that should be
addressed.  For the consumer, the primary considerations are economic, but environmental and
security consideration must be taken into account.  While minimizing costs is a goal, it is
paramount that policy choices produce outcomes that are economically acceptable.  In
choosing between economically acceptable outcomes, policies that lower environmental costs
and/or security concerns should be preferred.

Exhibit IV-1: 
NATURAL GAS POLICY MATRIX 
 
 
  SUPPLY-SIDE    DEMAND-SIDE 
 
 STRUCTURE  CONDUCT  STRUCTURE  CONDUCT 
 
 
SHORT    Market monitoring; Off-the shelf   Consumer education; 
TERM       conservation 

 Transparency;    (e.g. insulation,  Gov’t. facilities 
           appliances)    conservation; 

Storage policy,  
      Labeling 

    State storage,    
 
 
MID LNG expansion;  Reform access to   Building codes;  Demand response  
TERM      conventional resources      programs; 

Coal gasification;    federal lands,  Appliance standards;  
     Royalties     Economic dispatch; 

Renewables &       rights of way;   Fuel switching;   
   alternatives        Redesign PGAs; 

   portfolio,  Tax incentives  Fuel use restrictions  
    tax incentive;        Performance targets 
  

Alaska NG pipeline 
 
 
LONG R&D         R&D 
TERM   Production            Efficiency 
   Transportation 
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Economics

Cost/Benefit: An estimate of the cost to achieve each potential increase in supply or
decrease in demand can be calculated.  We prefer policies that meet the need for energy at the
lowest cost.

Market Structure:  Policies affect the market structure differently.  We prefer policies
that increase the supply and demand elasticity and bring new players into the market to
promote competition.  For commodities like natural gas, where the elasticity of supply and
demand are low compared to most other goods and services, one aspect of market structure
that receives a great deal of attention is price volatility.  Price volatility is disruptive,
magnifying the perceived burden on consumers and making it difficult for industrial
consumers to plan their production processes and price their products in markets where
competitors have access to natural gas at lower or more stable prices.

Environment

Production (Facility) Footprint:  Energy production, transportation and distribution
have environmental impacts.  These are frequently conceptualized as external social costs.
Relaxation of environmental standards to allow drilling or construction of facilities can
impose those costs on society.  We should also keep in mind that supply of natural gas requires
infrastructure to deliver.  That is, if consumption grows by thirty percent, as the base case
models project, then a substantial increase in pipeline capacity will be needed to deliver the
gas to consumers.  An alternative that saves on this infrastructure should be preferred.

Consumption: As noted, natural gas is one of the cleaner burning fuels.  Nevertheless,
the consumption of energy has environmental impacts.

Security

Reliability of operations:  Operating pipelines, terminals, and drilling rigs are
complex and difficult activities.  They are subject to accidents and disruptions from weather
and other problems.

Vulnerability of the system: Under current circumstances, intentional acts of sabotage
or terror to disrupt the flow of natural gas must be considered.

Dependability of Supply: Some of the policy alternatives are dependent on foreign
sources of supply.  They may be subject to withdrawal or manipulation.  Some sources of
supply may be uncertain for other reasons such as weather or human behavior.
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V.  FIRST STEPS IN A CONSUMER FRIENDLY APPROACH TO
NATURAL GAS

The pay-off of the analytic exercise is a comprehensive basis for ranking the
alternative policy choices according to the evaluation criteria.  Rankings are subjective, but
informed by the framework (see Exhibit V-1).  We have placed the policies into two groups –
first steps and tough choices.  The policies are discusses in the order in which they should be
pursued.

REDUCING TURMOIL

The above discussion highlights the importance of ensuring that markets are free of
manipulation.  In a sense, this is the short-term response to the short-term problem.  With a
reserve to production ratio of ten years, there is no absolute shortage in the near-term.  The
problem is that prices have run up much more quickly than supply can respond.  The short-
term problem is about price and its causes are controversial.  We believe that strong measures
to ensure confidence in markets are critical to establish the credibility of arguments for other
policies.

E x h ib it  V -1 :  E v a lu a t io n  o f  P o lic y  A lte r n a t iv e s  
 
S O U R C E  E C O N O M I C        E N V I R O N M E N T                  S E C U R I T Y  O F  S U P P L Y       
  C o s t /    M a r k e t      V o la t-    F a c i l i ty      A ir        R e l ia      D e p e n d       V u ln e r -  
  B e n e f i t    S t ru c tu re   i l i ty       F o o tp r in t               a b i l i ty     a b i l i ty        a b i l i ty    
 
R e d u c in g   
T u r m o il   
T r a n s p a r e n c y          +            +  
S to r a g e               +            +           +       +           +  
 
D e m a n d   
R e d u c t io n  
E f f ic ie n c y        +          +            +              +         +   +       +          +      
S w itc h in g        +          +            +                             +       +          +          
 
A lte r n a t iv e   
D o m e s t ic  S u p p y  
G a s if ic a t io n                +             +              -          +                 
A la s k a                  -                     +         -                           -  
 
I m p o r ts  
L N G                                -               -             -  
 
T r a d it io n a l   
D o m e s t ic  S u p p ly  
U n d is c o v e r e d                                     -  
S e n s it iv e  A r e a s               -           -  
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Two policies that affect market structure and volatility but do not alter the supply
demand balance in the long term are transparency and storage.  These policies will not
increase supply or reduce demand, but they could lower prices.  They would also establish a
prerequisite necessary for other policies – confidence that there is a “hard” problem in the
imbalance of supply and demand.

Transparency

From the consumer point of view, market structure and price volatility demand public
policy attention in the short term.  Since the supply side of the market is uncertain and
concerns about strategic behavior are substantial, policies to ensure transparency of market
supply and to prevent manipulation of prices should be implemented.  The Federal Energy
Regulatory Commission has yet to implement procedures to accomplish this.  Reporting of
transactions is still spotty.

Storage

Lack of stockpiles has played a key role in both oil and gas price increases.  The
Federal Energy Regulatory Commission has even considered ordering the construction of
public storage facilities.  Public utility commissions have investigated and could order utilities
to have stockpile on hand as the peak season approaches.

DEMAND REDUCTION

Efficiency

The most obvious conclusion of the previous discussion is that vigorous efforts to
improve efficiency should be the first, but not the only, policies pursued.  Efficiency has a
positive impact on almost every one of the evaluation criteria.  Its potential to lower prices has
been noted.  Efficiency has obvious environmental benefits by reducing the need for facilities
and the consumption of fossil fuels.  To the extent that it reduces the need for resources, it
improves security.  It could have market structural benefits, if demand is reduced sufficiently
to shift the market equilibrium to a more elastic region of the supply curve, but that is not
likely.

Reducing demand for natural gas by about one quarter of the base level projection
could be achieved with the implementations of three broad categories of policies – building
codes,58 appliance standards,59 and industrial use60 – that essentially accelerate the adoption of
currently available best practices or readily achievable savings with off-the-shelf technologies.
The potential savings over a longer period are higher.  The key challenge is to move higher
efficiency products and practices into widespread use.  Standards, incentives and education
programs are the vehicles to do so.61  These discussions do not include the impact of a
renewable portfolio standard, which could have a large effect on the electric utility sector.62

Although several states have recently adopted significant renewable standards, 10 to 20
percent, the federal government has not.



29

Fuel Switching

The ability to burn alternative fuels was once much more prevalent than it is today.  It
has a cost and reliability profile similar to conservation, with the added benefit that it may
help to dampen price volatility.  However, to the extent that the alternative fuel is a fossil fuel,
it is likely to have a negative environmental impact in terms of air pollution.

These two demand side alternatives could fill about a third of the gap.  Since these two
sets of policies reduce the level of demand, they also lower the need for reserves to maintain
the reserve to production ratio.  Instead of proved reserves of 350 tcf, the industry would need
only 250, roughly the current level.

Nevertheless, several supply-side policies would have to be pursued to fill the gap.

ALTERNATIVE SOURCES OF SUPPLY

Three alternative sources of supply of natural gas – LNG, coal gasification, and
Alaskan gas – have received considerable attention.  There are two obvious reasons.  First, the
fact that supplies are tight raises concerns about whether there will be gas available.  Second,
the dramatic increase in natural gas prices makes these alternatives attractive.  Engineering/
economic analyses indicate that these alternatives all are economically competitive in the
range of $4 to $5 per thousand cubic feet, although each has unique risks or uncertainties.
LNG is on the low side,63 and both coal gasification64 and Alaskan gas on the high side.65

Thus, the dramatic rise in prices in the past two years has catapulted the alternatives into the
center of the debate over sources of supply.

Given the nature of these alternatives, all must be considered mid-term prospects at
best.  Permitting and construction lead times mean substantial contributions are likely to take
at least half a decade for LNG and probably a decade for gasification and Alaskan gas.

Coal Gasification

Based on a virtually inexhaustible domestic resource that would bring new suppliers
into the market, coal gasification could be a stabilizing force.  The U.S. has been called the
Saudi Arabia of coal, with 25 percent of the world’s coal reserves, compared to two or three
percent of its oil reserves.  The reserve to production ratio at current levels of consumption is
over 250 years, compared to 10 for natural gas.  Coal also has the advantage of not having
many competitive uses – it is largely used for electricity generation, and not a feedstock for
industrial products.  As a large facility, gasification plants have negative footprint
characteristics.  However, it has a modestly favorable environmental air quality profile.

Although coal gasification presently is 10 to 20 percent more costly than traditional
coal, there are two factors that might improve its cost profile.66  Although there are over 100
plants around the world,67 it is seen as an unproven technology in America and bears a risk
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premium.  If public policy requires reduction of carbon dioxide emissions, or other major
pollutants, it would have a cost advantage.

Alaskan Gas

Bringing gas to North American markets has a price disadvantage associated with the
high cost of the pipeline.  It also has a large environmental impact because of the facility.  The
cost drawback of Alaskan gas lies in the very large capital outlay and long lead time in
building the pipeline.  Yet it could bring substantial sources of supply to market.

Pursuing the four alternative sources of supply discussed above that are domestic, but
non-traditional, would fill just under half the “shortfall.”  They would take a tremendous
amount of pressure off of the traditional resource base.  The conservation and fuel switching
effects would alleviate upward pressures on prices, as would the steps to create transparency
and storage capacity.

Imports of Liquefied Natural Gas

Another source of natural gas that does not rely on the traditional resource base is LNG
imports.  Liquefied natural gas currently accounts for about two percent of consumption, but it
is much more widely used on a global scale.  Unfortunately, LNG is likely to depend on
foreign sources that are controlled by members of the OPEC cartel or suppliers with market
power.  It also does not have environmental or security advantages.  The role of LNG will
expand because of the cost of domestic resources, but because it offers little unique
advantages, it does not deserve special policy attention.

TRADITIONAL SOURCES OF GAS

Under a policy scenario that pursues the above first steps aggressively, production
from the traditional domestic resource base, conventional and unconventional on-shore and
offshore, would have to remain at roughly the current levels to fill the remaining gap.
Nevertheless, they still present tough choices.  This still leaves a substantial challenge for the
supply side.  Looking at domestic production, we find a mix of plusses and minuses.

Undiscovered Resources

Undiscovered resources represent a very large potential, but, by industry accounts, they
are one source of the problem, since they have proved less predictable and more costly than
anticipated.  Given the recent downward revisions in reserve estimates, we consider
undiscovered resources (conventional and unconventional) to pose a dependability problem.
Given the projections of the NPC, the unconventional sources appear to be more costly than
the alternatives.  Current prices should elicit sufficient effort to exploit these resources.
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Sensitive Areas

Drilling in sensitive areas may have a high environmental cost, although we would
expect it to be low cost to produce.  Whether it would have an effect on price is uncertain
because of the market structure issues.  The same players who dominate the market today
would be the most likely to develop these resources.  We rank drilling in sensitive areas lowest
in priority because it represents, at best, be considered to address the mid-term transition to
other sources.68
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APPENDIX: GRAPHICAL PRESENTATION OF NATURAL
GAS MARKET EQUILIBRIUM

This Appendix presents a graphical discussion of supply and demand factors that have
entered into the discussion in Chapter II.

Exhibit A-1 constructs a supply curve to fit the implicit supply elasticities discussed in
the text.  It assumes that the elasticity doubles with each increment in demand.  For example,
Cambridge Energy Research Associates (CERA) assumes a $1.50 reduction in price in the
face of an 8 percent reduction in demand.  Exhibit A-1 shows that in the simulation models, an
8 percent increase in demand results in a $3.00 increase in price (twice as large).  Based on
this observation, we assume that a second 8 percent reductions in demand would result in only
a $.75 reduction in price.   We plot three supply curves reflecting two CERA scenarios and the
American Council for and Energy Efficient Economy (ACEEE) scenario.  This analysis  can
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be used to illustrate the uncertainties and points of contention in the debate over the analysis
of the natural gas market.

Because of the inelasticity of supply, large changes in demand do not elicit large
changes in supply.  Therefore, price changes are large, as noted in the text.

As noted in the text, one of the reasons we observe differences in assumptions about
supply elasticity is that the analysts believe we are at a different place on the supply curve (see
Exhibit A-2).  The change in demand or supply has a different effect on price if  the resources
base is exhausted and difficult to expand, than if it is not as mature and easier to develop.
Alternatively, we can depict these differences as a question of where the modeler believes the
supply curve is located.

Thinking we were on the lower supply curve, we stimulated natural gas consumption.
But because we were on the upper supply curve, prices increases much more rapidly than
expected.  Note that in Exhibit A-2 the price has approximately doubled, which is what we
have experienced in the past three years.
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It should be noted that this argument involves a substantial amount of scarcity or
economic rents.  Existing supplies were found at much lower prices, but they fetch the very
high prices needed to clear the market today.  They are paid a high price, but that does not
elicit quick increases in supply.

The possibility of manipulation, never entertained by the National Petroleum Council
(NPC), can also be described in these terms.  The strategic view sees a price run-up largely as
a function of strategic and manipulative behavior (see Exhibit A-3).  Mergers increased market
power.  Producers shifted their focus out of exploration and have been able to withhold

supplies.  Producers set price where the marginal revenue equals marginal cost, driving prices
up.

Scarcity and strategic behavior can interact (see Exhibit A-4).  The domestic resource
base is mature and the increase in demand in the electricity sector was driven by a strong
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desire to reduce capital costs in that sector and the ability to shift energy price risk to
consumers, where the negative effects on consumers of electricity and natural gas were not
taken into account.
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