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Executive Summary

New England needs a reliable supply of energy for its day-to-day functioning and its
economic growth. The right mix of fuels and technologies must be in the right place at
the right time, all the time. Because of the long lead times in building energy
infrastructure, ensuring system reliability requires making decisions, investments, and
policy today that will allow the region to meet expected demand many years from now,
while at the same time buffering the region from the impact of unexpected short-term
changes in energy markets. And this, in turn, requires both well-functioning markets and
carefully crafted public policies.

Reliability is of particular concern to New England, for several reasons. First, the region
lacks indigenous sources of energy. This means the region’s energy comes at higher cost
because it must be transported farther to get here, and it can also leave the region
vulnerable to interruptions in supply and price spikes in world markets. Second, some are
concerned that the deregulated structure of the region’s wholesale and retail electricity
markets may not be providing the right incentives for firms to invest in new generation
capacity, which could threaten system reliability. Third, most agree that even if the right
incentives were in place, it would still be difficult to find communities willing to host this
new infrastructure because of the region’s fragmented local decision-making and
increasing community concerns about the safety, security, and economic impacts of these
facilities.

New England’s state governments can and should take a more active role in ensuring
system reliability. They can work to maintain the region’s fuel diversity by responding to
the region’s dramatic growth in natural gas demand and by experimenting with incentives
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to promote renewable energy sources and new technologies. They can reduce demand
through new energy pricing structures and energy efficiency programs. They can work
with 1ISO New England and energy regulators to improve the incentives for investing in
electrical generation. And they can smooth the process of siting new infrastructure so
that community, regional, and national considerations are all given due weight.

New England’s energy problems were not quickly created, and neither will they be
quickly solved. But they cannot be ignored, for they are too important to the region’s
future. Without the assurance of an energy system that can meet immediate demands
along with long-term growth, the region puts its economic prosperity at risk.

Keywords: energy policy, New England, fuel diversity, infrastructure investment,
infrastructure siting
JEL Classifications: Q40, Q48, R10, R38, R53

Carrie Conaway is Deputy Director, New England Public Policy Center, Federal Reserve Bank of Boston.
Antoniya Owens and Greg Wiles provided valuable research assistance. The views expressed in this paper
are those of the author and do not reflect positions of the Federal Reserve Bank of Boston or the Federal
Reserve System. The paper was prepared for a symposium on “Fueling the Future: Energy Policy in New
England,” hosted by the New England Public Policy Center on December 2, 2005. Carrie Conaway’s email
address is carrie.conaway@bos.frb.org

This version: November 22, 2005.



TABLE OF CONTENTS

The challenge of energy policy in New England..........ccccoovviiiieie e
New England’s energy: yesterday, today, and tOMOIrTOW..........ccccererreeiienieeeeseennnnn,
Maintaining a diverse fUel MIX ...
Meeting the challenges of growth in natural gas demand ..............c.cccccen..e.
Encouraging renewable ENErgY.........ccocveiiiiieieenie i se e
Promoting new technology development and adoption............ccccceeeevnennen,
ReAUCING TEMANG ..ottt nae e
Infrastructure investment and SItING ...
INCentives fOr INVESIMENT.........c.coiiiiiiicesi e
Policies to improve incentives for iNVestment...........cccccovvvveve v e,
INTrastruCTUre SITING ......ccooiviiiiiie e

Fueling New England’s energy fULUIe ..........cooiiiiiiiiiie e

B ANOTES ... et r e e e e e e e e

Sidebar — Electricity: From turbines to traffic lights, by Antoniya Owens
Sidebar — Why are energy prices high in New England?

Sidebar — Electricity deregulation: A recent history

Further Reading and Resources

Charts
Chart 1: Fuel Diversity
Chart 2: Electric Power Sector Consumption
Chart 3: Natural Gas
Chart 4. Generation Capacity
Sidebar Chart 1: Electricity Generation by Fuel Source
Sidebar Chart 2: Electricity Consumption by End-Use Sector
Sidebar Chart 3: Average Fuel Prices



THE CHALLENGE OF ENERGY PoLICY IN NEwW ENGLAND
NEPPC Working Paper 05-2
by Carrie Conaway

Energy has once again moved to the forefront of the nation’s attention. High and
volatile oil and natural gas prices—some of which have increased as much as 200 percent
over their most recent lows in 1997-1998—have been attracting concern over the last several
years. The East Coast blackout in August 2003 created estimated economic losses of $4.5
billion to $10 billion*—0.1 percent of U.S. gross domestic product—even though the
blackout lasted just one to three days and affected less than 20 percent of the U.S. population.
And then there was Hurricane Katrina. In the initial days of the August 2005 storm,
approximately one-third of domestic oil production, one-sixth of domestic natural gas
production, and nearly 10 percent of the nation’s refinery capabilities were taken offline, and
an estimated 4.5 million customers in Louisiana and Mississippi lost electrical power. While
oil and gas production and distribution rebounded quickly and are likely to be back to
previous levels by the end of 2005, several major refineries are expected to be out of
commission for months as a result of structural damage.

All these problems point to why energy policy matters: for our day-to-day
functioning and our economic growth, we need a reliable supply of energy. But creating a
reliable energy system takes more than just having enough capacity and variety of sources to
handle routine disruptions without incident. We must also plan ahead to ensure that the

right infrastructure—whether natural gas pipelines, electrical power plants, transmission and



distribution wires, or fuel oil and gasoline delivery systems—is available in the right place
and at the right time. Because of the long lead times in building energy infrastructure, this
requires making decisions, investments, and policy today that will allow the region to meet
expected demand many years from now, all the while buffering the region from the impact
of unexpected short-term changes in energy markets.

Reliability is of particular concern to New England, for several reasons. First, there is
an almost complete lack of indigenous sources of energy in the region—no coal deposits, no
oil fields, no sources of natural gas. This means the region’s energy comes at higher cost
because it must be transported farther to get here, and it can also leave the region vulnerable
to interruptions in supply and price spikes in world markets. Maintaining a diverse mix of
fuels is one way to hedge against these problems, and indeed, employing diverse fuel sources
has historically been one of New England’s assets. However, recent trends in natural gas
consumption in New England have changed this picture. The region’s fast pace of growth in
gas consumption, coupled with recent gas price spikes and their attendant impact on
consumers, have raised questions about whether the region has overinvested in natural gas to
the point that it has put system reliability at risk. On a different note, system reliability has
also been affected by electricity deregulation, which has substantially changed the region’s
wholesale and retail electricity markets over the last decade. Investment in new capacity has
declined in recent years, leaving some analysts concerned that the new market may not be
providing the right incentives for firms to invest in new generation capacity. And most

agree that even if the right incentives were in place, it would still be difficult to find



communities willing to host this new infrastructure because of the region’s fragmented local
decision-making and because of increasing community concerns about the safety, security,
and economic impacts of these facilities.

While markets play a key role in attaining energy reliability, they are unlikely to
provide a complete solution. When private actors are making investment decisions, they are
not likely to take into account the benefits to society of establishing a reliable system,
because reliability has aspects of a public good. Once a reliable energy system is established,
it’s difficult to prevent customers who didn’t pay for that level of reliability from enjoying it.
And the fact that one person “consumes” reliability doesn’t use all the reliability up; it
remains available to everyone in the market, at least up to the point where the system
becomes overloaded. Under these circumstances, private firms will tend to underinvest in
reliability relative to what would be desirable from a social point of view. Only through
government intervention will firms will take the extra steps needed to create a reliable
system, because government can ensure that the costs and benefits of establishing the system
are spread fairly.

New England’s future energy reliability, then, will require both well-functioning
markets and carefully crafted public policies. The next section of this report highlights how
market and policy forces have interacted historically in New England to create the region’s
energy system today. The rest of the report analyzes areas of immediate concern to New
England for which policy intervention may be warranted to ensure reliability. The first is

maintaining the region’s fuel diversity, which contributes to reliability by acting as a hedge



against price spikes and interruptions in supply. Government could promote fuel diversity
by reducing the growth in the region’s demand for natural gas; encouraging renewables; and
promoting alternative sources of electricity. Second, strategies to reduce demand by
encouraging energy efficiency or demand shifting reduce the region’s capacity needs, which
in turn sustains reliability by putting less pressure on the existing infrastructure. Third,
improving the incentives for infrastructure investment and siting enhances reliability by
ensuring that sufficient infrastructure is planned and built and that it is sited fairly, so that
capacity growth meets expected demand growth over the longer term. Public policy can
play a role here by ensuring that appropriate incentives for investment are in place and that
community, regional, and national needs are all taken into consideration whenever
infrastructure siting decisions are made. Determining the appropriate degree of public
intervention in energy markets will not be easy, but it is critical for a reliable energy future

for New England.

NEW ENGLAND’S ENERGY: YESTERDAY, TODAY, AND TOMORROW

Throughout the years, New England’s quest for a reliable energy system has been
shaped by both market forces—such as available resources, technology, and relative prices—
and public policy. In the pre-colonial and colonial era, technology and available resources
dictated that the energy source of choice was wood. In Changes in the Land: Indians,

Colonists, and the Ecology of New England, William Cronon writes, “A typical New England



household probably consumed as much as 30 or 40 cords of firewood per year.... Obtaining
such a woodpile meant cutting more than an acre of forest each year. In 1800, the region
burned perhaps 18 times more wood for fuel than it cut for lumber.”

As industrialization took off in the 1800s, the demand for new energy sources grew in
response to the new needs of industry and individuals alike. New England’s abundant supply
of water, which could run the water wheels that many industrial applications used until the
late 1800s, helped fuel the region’s industrialization. In the early twentieth century,
electricity generated from hydroelectric dams and steam generators replaced water as the
primary energy source for industrial applications. By 1920, coal- and oil-fueled steam
generators accounted for more than two-thirds of all electrical generating capacity in the
region—over 90 percent in Massachusetts, Connecticut, and Rhode Island.?

Also around the turn of the century, policy makers began to involve themselves more
in energy markets, initially around the issue of equalizing access to electricity. Electricity
generation, transmission, and distribution were viewed as a single economic unit and as a
natural monopoly: a capital-intensive industry that requires a great deal of upfront
investment in order to be profitable, with large economies of scale and scope. Because
monopolies can restrict production and increase prices above competitive levels, most state
governments believed that they could enhance economic efficiency by regulating the
industry. They assigned utilities control over a certain geographic area and set rates to
protect both the public interest and the return on investment to the utility. By 1916, 33

states had established energy regulatory agencies, and in 1920, Congress created the Federal



Power Commission (the predecessor to today’s Federal Energy Regulatory Commission).*
Another key role of policy at this time was expanding electrical access both through the
establishment of federally funded public power plants, such as the Hoover Dam and the
Tennessee Valley Authority, and through the Rural Electrification Act of 1936, which
provided loans and assistance to companies that expanded electrical access in rural areas.>

A combination of market and policy forces also influenced the trajectory of natural
gas usage in the region. Price controls and other regulatory policies enacted starting in the
late 1930s had the effect of discouraging investment in natural gas nationwide. These
policies, along with technical and material constraints, meant that the natural gas pipeline
didn’t reach the region until the 1950s. Even in the 1960s and 1970s, natural gas made up less
than 10 percent of the region’s total energy consumption. Recognizing the problems that
previous policy had created, the National Energy Act of 1978 took steps to create a single
national natural gas market and to gradually allow the market, rather than regulators, to
determine the price of natural gas. However, the Act restricted the use of natural gas for
electric generation and industrial purposes. The industry and necessary infrastructure was
not adequately developed at that point, and supplies appeared to be insufficient to satisfy
demand for both home heating and electric generation purposes. Because of these
restrictions, it wasn’t until the 1990s that gas consumption grew substantially in New
England.

Looking to the future, demand in all energy sectors is expected to continue to grow.

With respect to electricity, ISO New England (the independent group that monitors the



region’s wholesale electricity markets) estimates that New England’s electricity demand will
increase from 131 gigawatt-hours per year in 2004 to 152 gigawatt-hours in 2014, a 16-
percent increase over the decade and an annual growth rate of 1.5 percent.® The North
American Electric Reliability Council also forecasts a 1.5 percent annual growth rate for the
coming decade, predicting a 14.5-percent increase in peak electricity demand over the nine
years between 2005 and 2014.7 Including energy for all uses and from all sources, the Energy
Information Administration predicts a 1.2 percent annual increase in New England’s overall
energy demand over the next 20 years, from 3.6 quadrillion Btus today to 4.5 quadrillion in
2025. Per-capita energy demand growth will be slower, at 0.6 percent annually over the
period. New England governments and energy providers will need to plan ahead to meet

this increased demand while maintaining system reliability.

MAINTAINING A DIVERSE FUEL MIX

One way for the region to sustain reliability is to maintain its diverse fuel mix. Fuel
diversity has historically been a hallmark of New England’s energy system, and it has acted as
a hedge against the impact of unpredicted changes in markets and interruptions due to
infrastructure breakdowns. This has been particularly important for the region because of its
limited indigenous energy supplies. Today’s national and global energy markets have meant
that all regions now buy much of their energy on the open market and thus are at risk when

prices spike. This has reduced the protection from fluctuations that some producing areas



once enjoyed, as well as decreasing the relative vulnerability of non-producing areas.
However, the fact that so much energy needs to be transported into the region, and that the
region is literally at the end of the line of most energy supply chains, still mean that
maintaining diversity of fuels and of suppliers is an important piece of sustaining the region’s
energy reliability.

New England as a whole enjoys a relatively diverse energy portfolio, by most
measures the most diverse in the nation. (See Charts 1 and 2.) Compared with the other
major Census regions, the region is less dependent on coal and is in the middle of the pack on
natural gas usage. It also makes greater use of nuclear power and of renewable sources, such
as wood and water, than other regions. The region’s sources for electrical power generation
are particularly diverse, with no one source accounting for more than about one-third of
total generation. Nuclear power is more commonly used in New England than elsewhere, as
a result of investments in nuclear power plants in the 1960s, 1970s, and 1980s to help reduce
the region’s dependence on imported fuels. Petroleum also plays an unusually large role in
electrical power for the region, accounting for 10 percent of generation here versus 3 percent
nationwide. One reason is that nearly one-quarter of New England’s generating capacity
comes from dual-fired power plants—ones that can be easily switched between two
alternative fuel sources, typically natural gas and fuel oil, in response to changing relative
fuel prices.

The current level of fuel diversity has largely been a result not of active effort by the

public or private sector, but rather of the long-lived nature of infrastructure investments.



The technology an energy company chooses to employ at any given point in time results
from the interplay of a variety of factors, such as the expected relative prices of fuels, the
relative efficiency and capital costs of different technologies, and the regulatory
environment. For example, an electrical generating company might choose to build an oil-
fired power plant if oil prices are expected to remain low, if the plant can operate efficiently,
and if clean air regulations are not restrictive. That oil-fired plant will last a very long time.
As prices, technology, or the regulatory environment change over the life of the plant,
another source of energy—say, natural gas—might come to look more attractive than oil as
an investment. This process will yield diversity, and hence system reliability, since the old
oil-fired plants will still be in service even as new natural gas plants are added to the mix.
Although diversity has occurred without much government intervention in the past,
this is not guaranteed to continue in the future. And while we do not know precisely what
the optimal fuel mix or level of diversity is, we know that becoming less diverse is probably
undesirable for a region that must import so much of its fuel and that buys so much on the
open market. Thus, taking policy action to maintain the region’s fuel diversity—such as
policies designed to moderate the growth in natural gas demand, encourage renewables, or
promote new technology—can help the region exert more influence over its energy

outcomes.

Meeting the challenges of growth in natural gas demand




Of all the issues related to fuel diversity in New England, the one that has attracted
the most attention and concern recently is the region’s recent sharp increase in natural gas
usage. Because the region has no natural gas of its own, the region’s supply must all be
imported. For many years this limited how much natural gas the region used, as the system
simply didn’t have much capacity. Indeed, the region still had the lowest natural gas
consumption per capita in the nation even into the 1990s. But today, more than 20 percent
of the region’s total energy consumption, and over one-third of its electricity generation,
comes from natural gas. Roughly 80 percent of this gas is supplied via the pipeline from the
Gulf Coast and Canada, and the other 20 percent is delivered through the liquefied natural
gas (LNG)* terminal in Everett, Massachusetts. Virtually all of the region’s power plants built
in the last decade are fueled with natural gas. And Energy Information Administration
projections show that natural gas is expected to continue to increase as a share of the region’s
overall energy consumption through the year 2025, raising concerns that the region’s
existing capacity may not be sufficient, particularly at times of peak demand.® How did we
change so much, so quickly?

First, several restrictions on natural gas use stemming from the 1978 Energy Policy
Act were repealed in the late 1980s, allowing more use of natural gas for electrical
generation. This created greater incentives for natural gas delivery companies to expand
pipeline capacity to meet this potential source of new growth in demand.® In addition, the
nation as a whole started taking action to reduce the impact of fossil fuel use on air quality.

Natural gas is far cleaner-burning than coal, oil, or gasoline, emitting much smaller amounts
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of nitrogen oxides, sulfur dioxide, carbon monoxide, particulate matter, and reactive
hydrocarbons. Another attraction is that gas is now known to be in relatively abundant
supply globally, and to date the United States has been able to meet most of its natural gas
needs from within its borders or from its friendly neighbor, Canada. Thus, its supply is
perceived as less geopolitically risky than petroleum, for which production and reserves are
disproportionately concentrated in the Middle East. And there were financial incentives as
well. The price of natural gas was declining going into the early 1990s after a peak in the
early 1980s, making it relatively more attractive from a financial perspective as well.
Beyond these national trends, the electricity generation sector in New England faced
especially large incentives to switch to natural gas. Nuclear and coal power are actually the
least expensive sources of electricity when considering only the marginal cost of producing
electricity from an additional unit of fuel. But nuclear plants have extremely high capital
costs, and their construction has historically attracted intense opposition because of safety
concerns. As a result, no new nuclear plants have come online in the United States since
1996. Likewise, coal is expensive to transport into the region and creates greenhouse gas
emissions, a key concern in highly environmentally regulated New England. Natural-gas-
fired power plants have much lower capital costs than coal- or nuclear-fired plants, and they
are also more fuel-efficient, cleaner, smaller, and quicker to build. In addition, some can be
built with the option to switch to fuel oil if oil prices dip below gas prices—an especially
attractive feature in New England, which already has a well-developed fuel oil delivery

system. Given New England’s regulatory environment and tradition of local control over
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facility siting, natural gas generation facilities have proven the most attractive to
communities and the easiest to actually get through the regulatory approval process. As a
result, nearly every new electrical generation facility built in New England in the last decade
has been natural-gas-fired.

The expansion of the natural gas pipeline and the incentives to increase natural gas
usage have resulted in growth in natural gas consumption in New England far outpacing that
of the other Census regions in the last decade, whether measured overall or per capita. (See
Chart 3.) All types of customers—residential, commercial, industrial, transportation, and
electrical generators—have increased their natural gas usage dramatically. The largest
increase was in the electrical sector, which increased its natural gas consumption from about
90 trillion Btus per year in 1990 to nearly 280 trillion Btus today.

This rapid growth has not shot New England ahead of the pack in terms of its natural
gas usage; it has merely brought the region in line with the rest of the nation. And it has also
contributed to cleaner air and lower costs for consumers. But increased use of natural gas is
not without its problems. The region is already viewed by some as over-reliant on gas for its
heating and electrical needs, leaving it more vulnerable to price spikes and reductions in
supply. In fact, we are already starting to see evidence of this vulnerability. A cold snap
during the winter of 1999-2000 caused temporary natural gas pipeline shutdowns, and spot-
market gas prices spiked briefly to levels 60 percent higher than the previous year. Another
cold snap in 2004 produced an all-time winter peak in electrical demand. As a result, power

plants were taken off-line so that more natural gas would be available for heating, and some
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electric companies decided to sell their natural gas for heating or industrial use at a high and
relatively certain profit rather than make it into electricity and receive a potentially lower
profit. While no electrical outages occurred, these cold snaps exposed key vulnerabilities in
the current natural gas supply system. And recent news reports indicate continued concern
for the winter of 2005-2006, particularly in the event of extreme weather conditions.*

Whether it comes from the pipeline or from LNG, the region’s capacity to supply
natural gas will need to be augmented to keep up with growing baseload and peak demand.
ISO New England reports that there is adequate, but not ample, pipeline capacity for the next
five years, although they are concerned about the potential short-term impacts of a very cold
winter in 2005-2006. Over the next five years, some incremental new supply may come in
the form of liquefied natural gas imports, but this can’t be counted on due to ongoing
difficulties and delays in siting these facilities. Meanwhile, more and more demands are
competing for the existing capacity, as other regions and countries also increase their use of
natural gas. Under these circumstances, prices are likely to continue to rise, and capacity
constraints may worsen.

Since impact of natural gas dependence on reliability essentially stems from an
imbalance of supply and demand, there are two options for resolving the issue—increasing
supply or reducing demand. States that wish to increase supply could provide financial
incentives to increase pipeline capacity, liquefied natural gas facilities, or natural gas storage
capability, or they could change the oversight process to make it easier to site new

infrastructure in their communities. States that wish to reduce demand could restrict how
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natural gas is used, promote natural gas conservation or efficiency, or find ways to increase
its price to end consumers. A challenge for state governments, however, is that states are not
the sole or even primary decision-makers on many of these matters of policy. The Federal
Energy Regulatory Commission, for example, regulates natural gas facility siting and the
terms and conditions of its interstate trade. As a result, the solution to the region’s growing
natural gas dependence will likely require coordination and compromise among the states,

the federal government, and the energy business community.

Encouraging renewable energy

Renewable energy plays a potentially significant role in fostering reliability through
fuel diversity. Renewable energy sources, such as hydro, solar, wind, wood, and municipal
solid waste, are often praised solely for their environmental friendliness. But from a
reliability perspective, they also broaden options for supply, providing balance to the usual
array of oil, coal, nuclear, and gas. In addition, they are typically indigenous to the region
they serve and therefore are less vulnerable to the vagaries of import markets. Renewable
energy sources currently make up about 9 percent of total energy consumption in New
England; 13 percent of the region’s consumption for electrical generation comes from
renewables.

Every New England state except New Hampshire has a renewable portfolio
standard—a requirement that a certain percentage of its electrical generation must come

from renewable sources. Typically the percentage requirement starts low (around 1 or 1.5
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percent) and becomes stricter over time. Maine is an exception, with a 30 percent
renewables requirement for retail electrical generators. Though 30 percent may seem high,
this standard is actually below the amount Maine’s generators are currently producing, since
many of them run on wood waste generated by the forest products industry.

Retail electricity deregulation has also brought greater renewable options to
consumers. (See sidebar.) Of the five New England states that have deregulated their retail
markets, all except New Hampshire provide at least one “green” power generator option.
Consumers that choose a green generator pay a fee—in the range of 1 to 3 cents per kilowatt-
hour—in addition to the normal market rate for their electricity. That extra money supports
generation from renewable sources, which may be more expensive than traditional-source
electricity and therefore gets squeezed out of the market.

Consumers across the United States also have the option of purchasing renewable
energy certificates, which offsets less-clean energy use in one location with cleaner energy
generated elsewhere. However, these programs are little-used; fewer than 100,000
consumers nationwide were enrolled in a Green-e certified green power program in 2003.1

Beyond the federal incentives currently provided by the Energy Policy Act, most
New England states offer incentives to promote the use of renewable energy. Often these
take the form of tax credits or loans for businesses that purchase or convert vehicles to run
on cleaner fuels or that install cleaner-fuel refueling facilities. Some also exempt cleaner

motor vehicle fuels, or alternative-fueled vehicles themselves, from sales taxes. In addition,
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most New England states require that their state-owned fleet of vehicles meets certain fuel
economy standards.

It is important to remember, however, that renewable energy sources have
disadvantages as well as advantages. Although their costs have decreased in recent years,
many renewables are still more costly than traditional sources. And while many people are
in favor of renewables in principle, many are also unhappy when faced with the prospect of a
windmill or trash-burning power plant in their neighborhood. These facilities face the same
siting and investment difficulties that any electrical facility would, as the developers of a

proposed wind farm off the coast of Cape Cod have discovered in recent years.

Promoting new technology development and adoption

In the last few years, new energy technologies have emerged that may improve
energy efficiency, air quality, or cost to consumers at the same time that they promote
reliability by diversifying fuel sources. However, many have stumbled in the path leading to
their adoption and widespread use. Government incentives for research, development, and
dissemination of these products could pay off over the long run in cleaner, cheaper, and
more efficient energy use as well as a more reliable energy system.

One example is integrated gasification combined cycle (IGCC) plants, which can
create electricity from coal with emissions as low as those of a natural gas plant. This
technology is being used in several plants overseas, but adoption in the United States has

been slow. One factor is the perception that the technology still needs to be tested at a large
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scale and in utility operating environments; another is lack of familiarity with how the
technology works. These question marks have led investors to view it as a risky alternative.
A third concern is the high capital cost and long payback period. Recent IGCC
demonstration projects have yielded estimated or actual costs in the range of $1,500 per
kilowatt-hour, about double the cost of a conventional coal facility.? Fourth, and most
important for policy makers, the benefits of IGCC accrue largely to the public, rather than to
investors, so private firms will be likely to invest less in this technology than would be
socially optimal.t3

IGCC may not be the best solution for the specific situation New England faces. If
natural gas or oil prices drop in the future, an IGCC project might end up being undercut by
gas or oil—especially likely in New England since coal is so expensive to transport here. But
the story of IGCC does demonstrate that there is potential for state governments to help
encourage technologies like these as a way of promoting energy reliability without
sacrificing air quality. Indeed, the federal government has already taken the first steps. The
recently passed federal energy policy offers tax credits and loan guarantees to promote coal
gasification projects.** State governments could follow suit with their own incentives for

promoting particular technologies that would meet their needs.

REDUCING DEMAND
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Government can also promote reliability by taking steps to reduce demand. Indeed,
this approach can have the most immediate impact on reliability by taking pressure off the
system quickly at periods of peak demand. This, in turn, means that energy companies can
serve the same customer load using less capacity. Public policies that attempt to reduce
demand typically work either by changing the price signals consumers face or by improving
energy efficiency.

Currently, most customers are insulated from fluctuations in wholesale electricity
prices. Residential consumers typically pay the same amount for each unit of energy
consumed, regardless of whether they are using those units of energy in the afternoon of the
hottest day of the year or in the middle of the night during the fall. Commercial and
industrial customers can participate in 1SO programs that pay them for shifting their
electrical load to non-peak hours or reducing their load when overall demand is highest. But
still, these prices and payments are generally negotiated ahead of time rather than reflecting
the actual value of electricity at the time of usage. Policymakers could dampen demand by
exposing electricity customers more directly to the wholesale price of electricity, such as
requiring that all customers have the option of paying rates that are calculated hourly in real
time and that the necessary metering equipment be in place to accommodate this. This price
exposure should theoretically create a reduction in demand in response to the increase in
price. Demand response policies, as they are called, should help reduce the need to build
additional capacity, since they reduce the peak demand on the system; and they might also

reduce overall energy consumption.
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By promoting energy efficiency, on the other hand, policymakers attempt to reduce
the overall level of end-use consumption. Likely as a result of the high cost of energy in the
region (and thus the stronger incentive to conserve), New England has been a national leader
in energy efficiency. The American Council for an Energy-Efficient Economy reports that
New England far outranks the other Census regions in government spending on energy
efficiency programs, both per capita and as a percentage of total utility revenue. Four of the
six New England states are in the top ten on both measures, and all six are in the top 20.%° It
appears that the region’s investment in programs such as increasing appliance efficiency
standards, upgrading building energy codes, and providing tax incentives for energy-efficient
products and practices is paying off.6 For example, the northeastern United States is the
most efficient of the four major U.S. regions in terms of Btus of energy used per square foot

of residential space, even after adjusting for unusual regional weather patterns.*’

INFRASTRUCTURE INVESTMENT AND SITING

Beyond maintaining fuel diversity and reducing demand, another element of system
reliability is ensuring sufficient investment in capacity to meet long-run needs. Without
new infrastructure coming online to meet demand growth, excess capacity will be absorbed,
facilities will become obsolete, and the system will run with fewer and fewer reserves—all of
which will increase the chance of limitations on supply, increased prices, and, in the case of

electricity, blackouts. To maintain reliability, the region needs policies that set appropriate
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incentives to promote sufficient investment in needed energy infrastructure—whether
natural gas pipelines, electrical transmission wires, or electrical generating facilities. And it
needs to locate this infrastructure in a way that not only meets expected demand growth and
regional infrastructure needs, but also is perceived as fair and responsive to the concerns of

local communities.

Incentives for investment

Building energy infrastructure is an expensive and risky proposition. A new electrical
generation facility can cost in the range of $450 to $600 per kilowatt of capacity for natural
gas plants, $1,200 to $1,400 for coal, and even more for advanced nuclear and clean
technologies.’® Natural gas plants are not only low in cost per kilowatt but are also relatively
small, at an average of 70 megawatts in New England, so they are the cheapest to build. Yet
even these can cost tens of millions of dollars. Coal plants, which on average produce about
200 megawatts of power, run in the hundreds of millions of dollars. Nuclear plants, the most
expensive option, produce an average of 1,000 megawatts at a cost in the neighborhood of $2
billion. Before businesses incur these costs, they need clear signals that their investments are
likely to pay off—that they will have a fair opportunity to recover both the fixed cost of the
initial investment and the variable costs of production with the revenues they will earn, and
that the regulatory environment is not likely to change in a way that would substantially

diminish their long-run profitability.
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While setting appropriate investment incentives is critical across the energy
infrastructure spectrum, it is the incentives for investment in electrical generation that have
generated the most attention and concern, particularly in the post-deregulation
environment. (See sidebar.) Before deregulation, utilities were responsible for serving the
existing load and ensuring that there was enough excess capacity to meet customer demands
and reliability requirements. But because profits were a function of the rate of return on
capital investment, rather than expenditures made or efficient performance, utilities had an
incentive to adopt more capital-intensive technology and to invest more than may have been
socially optimal. This worked still well enough as long as demand was growing, as any
excess capacity would eventually be absorbed. But when the oil crisis and environmental
concerns coincided in the 1970s, capacity growth continued despite slowing demand growth,
perhaps because utilities and regulators did not realize at first that the demand slowdown
would persist. Customers ended up bearing the costs of these excess investments, in the form
of rate increases. One guiding principle of the energy deregulation movement was that by
making the market for electrical generation more competitive, investors rather than
customers would bear the risk of their investment decisions, and, as a result, the costs to
consumers would decrease.

In the first few years after New England deregulated its wholesale markets, it
appeared that the new deregulatory environment was providing adequate incentives for
investment. The region’s overall electrical capacity had declined by 2,600 megawatts

between 1995 and 1998, as investors grew nervous about how deregulation would unfold.
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But once the parameters of the policy became clearer, investors came back into the market,
increasing capacity by more than 10,000 megawatts over the next five years. (See Chart 4.)
In recent years, however, new investment has slowed. According to the Energy Information
Administration, as of 2003, about 1,500 megawatts of new capacity were scheduled to come
online in New England by 2008; it is not known how much more capacity might come
online after that. This amount of investment may be sufficient for the region as a whole right
now, since the capacity built in the late 1990s is still being absorbed.

But it won’t be sufficient for long, given the long lead time for siting and building
new generating facilities and given that some areas of the region are already experiencing
capacity problems. Electricity can be transported over significant distances, but transmission
losses to electrical resistance mean that at some point it becomes more economical to
transport more fuel to a region than to transport the electricity itself. In addition,
transmission wires are physically limited and can carry only a certain amount of power,
restricting the amount of electricity that can be imported from elsewhere. As a result, several
large geographic areas within the region, notably southwestern Connecticut, eastern
Massachusetts, and northwestern Vermont,'® are currently load pockets—areas in which
strong demand, limited generating capacity, and barriers to importing electricity from
elsewhere threaten the reliability of local and regional electrical service. There is increasing
concern around the region that without additional investment in capacity, these load pockets
will no longer be important but isolated problems, but rather the bellwether of a broader

region-wide shortfall in electrical capacity.
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Businesses are reluctant to invest in needed generating capacity in New England
because of the imperfect nature of the market for electricity. ldeally, the wholesale market
should send signals to businesses to invest appropriately in new capacity. But even the best-
designed electricity markets operate in a world with imperfections, such as the electrical
industry’s tendency toward natural monopoly, that can distort investment incentives. In
addition, part of the region’s capacity needs stem not from the immediate demands of
customers, but from the need to maintain reserves in order to ensure system reliability. Thus
private businesses are unlikely to invest enough to meet the region’s full reliability needs.

In order for energy markets to create the right incentives for investment, several
conditions must be met. First, in the wholesale market, the market-clearing price of
electricity must be allowed to vary sufficiently to reflect what is known as the “value of lost
load,” or VOLL. This measure values wholesale electricity in terms of how much it is worth
to customers to avoid a power interruption. The value of lost load can vary considerably,
depending on whether or not the outage was anticipated, what time of day it occurs, how
long the power is out, weather conditions (electricity is worth more on very hot days), and
so on. Outages are typically much more costly for industrial customers than they are for
residential customers. If prices reflected the value of lost load in New England, the VOLL on
a typical day when demand is moderate and supply is ample would likely be in the range of
$60 to $80 per megawatt-hour.?% But on days when demand for electricity is high and
capacity is limited, the VOLL could reach $10,000 to $30,000 per megawatt-hour.?* The

second condition for well-functioning markets is that retail customers face the true cost of
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their electricity usage. That is to say, customers should see and pay higher prices on a per-
megawatt basis when the VOLL is high than when the VOLL is low. Third, no participating
firm should have the ability to exercise market power to inflate prices for its own benefit.
And fourth, regulations governing the market should be stable and predictable over time.

Yet none of these conditions is fully met in the region’s electricity market. When the
New England markets were first restructured, wholesale prices were allowed to vary as
needed to clear the market. But for four hours on the afternoon of May 8, 2000, high
demand sent the prices up to $6,000 per megawatt-hour—more than 200 times higher than
the cost at midnight that day. A month later, NSTAR (the largest distribution company in
Massachusetts) filed a complaint with FERC, arguing that the high prices meant the
electricity market had serious design flaws. In response, the 1ISO imposed a cap of $1,000 per
megawatt-hour on what generators can charge, a cap that holds even if the market-clearing
price would be much higher. This limit reduces the incentive for firms to invest in
generating facilities, as many types of generating technologies rely on the revenue created
during those hours of peak demand to recoup the fixed costs of their investment.

Second, even though wholesale prices vary significantly, retail customers face only
limited exposure to this variation. As mentioned earlier, residential customers typically pay
the same amount for each unit of energy consumed, and even commercial and industrial
consumers do not face the full range of prices observed in the wholesale market. Electricity
customers therefore have less incentive than they should to reduce their use at times of peak

demand, further exacerbating the problems created by the $1,000 bid cap.
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Third, there have been at least a few cases in which firms have been able to exercise
monopoly power over the market and to benefit from the resulting increased prices. Firms
have done so by withdrawing electrical supply from the market at key times, so that the
market-clearing price increases.” If the firm has enough market power, the increase in
revenues it receives from the increased price will offset the revenue it foregoes by producing
less electricity. Firms are most likely to act as monopolists in load pockets, where high
demand and lack of alternative sources of electricity mean that almost all generators are
needed to meet demand. Facing little effective competition, every firm in the market has the
power to influence prices. It’s hard to know exactly how often monopoly behavior occurs,
but the 1SO’s official independent market monitor found evidence that at least one large
electrical generator in the Boston area had output gaps of up to 500 megawatts on a number
of days in late 2004 and early 2005 when they normally would have been expected to be
producing power.?> While this firm’s operations complied with ISO rules, such gaps could
be viewed as leading to unfair prices if they were allowed to persist.

And finally, the regulatory environment has certainly not been stable. Since
deregulation began in earnest in the mid to late 1990s, the Federal Energy Regulatory
Commission, 1ISO New England, and the state regulatory agencies have been embroiled in
regulatory proceedings and lawsuits over how deregulation should proceed. New
organizations have been created (such as Independent System Operators and Regional
Transmission Organizations); market structures have changed (for example, the $1,000 bid

cap instituted in 2001); and pricing structures have been altered (such as the introduction of
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locational marginal pricing). Further, there are no agreed-upon rules, or “circuit-breakers,”
built into the market structure regarding what kinds of regulatory changes are allowable
under what circumstances, so it is difficult for firms to predict the conditions they are likely
to face in the future.

If all four of these conditions were in place, the market would likely yield enough
incentives for investment to ensure that society attained the socially optimal level of
reliability. However, this is unlikely to happen in practice because legislators and the public
would put pressure on regulators to protect consumers from price swings and supply
shortages.® As a result, an electricity market in the real world is unlikely to yield a strong
enough investment incentive to ensure sufficient reliability. Some level of reliability can
certainly be created in private markets; for example, firms sign private contracts that provide
them payments for shifting their demand at peak times, or they invest in backup generators.
But since no one entity in New England is responsible for ensuring the system’s reliability,
no one has been willing to back long-term contracts that would create the investment
needed to achieve the socially optimal level of reliability. In addition, electricity cannot
effectively be stored, so there is no way to build up an “inventory” of electricity to act as a
hedge against reliability problems. This is why, historically, regulators have set a technical
planning standard for reliability—currently no more than one day in ten years that
electricity demand exceeds available capacity, as set by the North American Electric

Reliability Council—rather than allowing it to be determined by the market.
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Given these circumstances, firms have hesitated to invest in electrical generation
capacity. The initial influx of money into the energy industry right after deregulation may
have represented the combined effects of the promise of new market opportunities and the
pent-up demand for investment stemming from the uncertainty of the previous few years.
Once the parameters of deregulation had been established and the initial rush into the
market ended, investors appear to have concluded that under today’s market conditions,
expected wholesale prices would be high enough to cover their variable costs of production,
but not high enough to cover the fixed costs of the initial investment. In addition, because of
strong community opposition in many areas to new electrical infrastructure, as will be
discussed below, investors may have been concerned about their ability to site new facilities.
Further investment has all but ceased, reducing planned capacity growth and putting system
reliability at risk. Any new policy initiative to improve investment incentives should
acknowledge the public-good nature of system reliability and should ensure that the
structure of short-term energy markets aligns with the long-term goal of ensuring sufficient

capacity.

Policies to improve incentives for investment

Regulators, generators, and the 1SO alike agree that the incentives for investment in
generation in New England are inadequate and poorly designed. The question is how to fix
them. In April 2002, FERC requested that 1ISO New England develop a market-based

mechanism to ensure adequate incentives for meeting reliability standards and future
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infrastructure needs. The ISO proposed a locational installed capacity market, known as
LICAP. Under the proposal, the region would be divided into five geographical zones. The
ISO would allocate payments within each zone based on an administratively set formula that
reflects the fact that capacity is more valuable when it is more scarce, whether that scarcity is
a result of high demand or insufficient supply. Thus, capacity prices, and therefore
payments, would decrease as capacity increases. The formula would also help ensure
reliability by paying not only for the capacity needed to meet day-to-day demand, but also
the additional capacity needed to ensure system reliability. In addition, the formula would
reward all capacity with payments, whether that capacity was pre-existing or built in
response to new market needs.

This proposal has met with nearly unanimous disapproval from regulators, consumer
advocates, attorneys general—indeed, basically everyone in the energy community other
than the ISO, the generators themselves, and the administrative law judge assigned to the
proceeding. Critics are concerned about the potential for a large increase in costs to
consumers, especially since the estimated costs vary widely across the different stakeholders
in the dispute and some are quite high. For instance, the New England Power Generators
Association has estimated a 3 percent average increase in costs to consumers stemming from
LICAP, while a report by the Associated Industries of Massachusetts (a business advocacy
group) says that costs could increase by as much as 40 percent.?> State governments moved
toward deregulation partially on the grounds that it would decrease rates. Consequently,

many are concerned about the political fallout from a sharp increase in rates. In addition,
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critics object to the fact that these high payments guarantee neither that additional capacity
will be built nor that existing generators receiving payments will still be online later when
their capacity is actually needed. Moreover, LICAP would reward not only those adding new
generation capacity but also those who are already in the market, creating what regulators
view as a windfall for existing generators. LICAP’s opponents also argue that the reliability
standards are set too high, not at the one-event-in-ten-years technical standard but rather at
a standard based on the average level of reserves over the last two decades. Critics of this
standard consider it to be too high because it is based on a period of overbuilding. Enforcing
such a reliability standard could force consumers to pay for a level of reliability higher than
what is socially optimal.

The New England Conference of Public Utility Commissioners and several state
Public Utility Commissions have proposed alternatives designed to meet the problem of
capacity incentives that, in their view, would be more cost-effective than LICAP, but the
issue has yet to be resolved. A provision in the Energy Policy Act of 2005 expressed the
sense of Congress that FERC should consider the views of states in the region in establishing
LICAP. This, combined with a crescendo of mounting objections to the original proposal
and timeframe, led FERC to order ISO New England to delay implementing LICAP until no
earlier than October 1, 2006. Thus the plan is currently on hold; in the end, the issue will

likely be resolved by an administrative law judge.

Infrastructure siting
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Even if policymakers find a way to improve the incentives to build new energy
facilities, all of this infrastructure has to go somewhere—and this, too, has been a challenge
for the region. Siting energy infrastructure is one of the most contentious issues in energy
policy because it involves complicated tradeoffs among individual concerns, local and state
authority, and regional and national needs. The fundamental economic problem is this: The
benefits of energy infrastructure accrue regionally or even nationally, while the costs are
borne locally. This tension is compounded in New England by the region’s relatively high
population density, which reduces the number of appropriate sites, and by its history and
tradition of local control. As a result, even when all parties agree that new infrastructure is
needed, and even when a new facility offers potential community benefits such as increased
employment or property tax revenue, few communities may be willing to actually host those
new generating plants, transmission lines, or gas terminals. Yet getting infrastructure in
place is the linchpin of ensuring the reliability of the region’s energy system.

The difficulties energy providers have encountered in attempting to site new natural
gas facilities in the region, despite the clear regional need for more gas capacity, provide
insight into the challenges of the process. For example, several energy suppliers have
proposed building liquefied natural gas receiving terminals, either on-shore or several miles
out into the ocean, that would serve the New England region. The proposal currently
farthest along in the regulatory approval process would construct a liquefied natural gas
facility on the location of a former oil refinery along the shoreline of Fall River,

Massachusetts, in Weaver’s Cove. As proposed, the facility would be able to accept LNG
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from ocean-going tankers and could turn out approximately 400 million cubic feet of
vaporized natural gas per day (up to 800 million cubic feet on peak demand days).? The
project developer, Weaver’s Cove Energy, says this could cover 15 to 20 percent of the
region’s gas needs, helping to improve system reliability and to support peaking capacity.
Locating such a facility at Weaver’s Cove could also economize on the costs of transporting
gas to final consumers, because the site is close to both the existing natural gas pipeline and
the largest concentration of demand for gas (primarily in Connecticut, Rhode Island, and
Massachusetts). The project would cost approximately $250 million. FERC approved the
terminal on June 30, 2005, conditional on further documentation of provisions for its safety
and security.

Local communities, however, are increasingly unwilling to accept new energy
infrastructure within their borders, and the Weaver’s Cove project has been no exception.
The project has met with strong opposition from the citizens of Fall River and from state and
federal politicians. The mayor of Fall River has vocally opposed the plan, saying, “We’ll kill
this project with a thousand paper cuts.” The Massachusetts and Rhode Island governors and
attorneys general and most of the two states’ congressional delegation have joined his
opposition, along with the Conservation Law Foundation, the U.S. Navy (which is concerned
about the project’s impact on its nearby Shallow Water Test Facility), and a number of local
community groups.

As with many proposed LNG facilities, much of the community’s apprehension about

Weaver’s Cove stems from concerns about safety and security—the potential for spills at the
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facility to destroy property and injure or kill nearby residents. A recent study by the Sandia
National Laboratories found that the risks of accidental or intentional spills are low and
manageable with proper procedures, especially since LNG is flammable only when mixed at
5 percent to 15 percent concentrations with air. But the study also noted that if an explosion
were to occur, particularly if initiated by a planned attack, “major injuries and significant
damages to property” could occur within about a one-mile radius of a breach.?” A FERC
report on the proposed Weaver’s Cove terminal notes that “approximately 12,000 people
living in 5,100 housing units are located within 1 mile of the proposed LNG tank.”? Local
residents are also concerned about the impact on the fishing industry, marine recreation, and
tourism. Unlike some other projects, however, the visual impact of the facility is not a major
issue, since it would be located in an industrial zone that has long been the site of energy
infrastructure. (Visual impact tends to be more significant when proposed facilities would be
sited in areas where none existed before.)

Most of the other proposed LNG facilities throughout the region have also
encountered snags in the siting process. In the same ruling in which FERC approved
Weaver’s Cove, the Commission turned down a proposal to build a LNG facility in
Narragansett Bay, Rhode Island, saying, “the facility would not meet current construction
and safety standards”.*® The Maine-based Passamaquoddy Native American tribe attempted
to attract an LNG facility to its Pleasant Point reservation, but opposition from the
surrounding community and some tribal members was strong, and the project was cancelled

after it lost a referendum vote in the nearby town of Perry. Three other proposals for LNG
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facilities in Maine’s Casco Bay have also been rejected by local communities. And in
Gloucester, Massachusetts, local fishermen have opposed two separate proposed offshore
LNG terminals, concerned about the facilities’ potential impact on the fishing industry.

Ideally, the siting process would be the mechanism by which these local concerns are
balanced with regional needs. The process is intended to provide opportunities for public
comment and for expert reviews of impact, as well as for an evaluation of the public benefits
and costs of the project. But this is not always a straightforward process since in many cases,
a siting board’s geographic radius of control does not fully encompass the geographic scope of
the project’s impact. Local siting boards therefore tend to be more sensitive to local than to
regional concerns. A new facility might benefit (or alternatively, might adversely impact)
several neighboring towns, for example, but only the town in which it is located is likely to
have much influence over the project’s approval. For instance, in the case of Weaver’s Cove,
even though the regional need for more natural gas infrastructure is well-known, the towns
of Fall River and Somerset, Massachusetts, have denied permits to the developer for terminal
construction and dredging. The advantage of the current siting process is that it gives those
who bear the greatest costs from a particular project—Ilocalities—the greatest say in its
approval or denial. But if every town can say no, then who will say yes? At the extreme, the
process could sacrifice regional reliability for the sake of local control.

Things become even more complicated when the infrastructure in question falls in
the grey area among local, state, and federal spheres of authority. FERC has regulatory

authority over the terms and conditions of interstate transmission of electricity, as well as the
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rates, terms, and conditions of interstate gas deliveries such as LNG terminals and pipelines.
But states and localities can intercede if the project does not meet certain state standards or
the conditions of the Coastal Zone Management Act, the Clean Air Act, or the Federal Water
Pollution Act. The Weaver's Cove project, for instance, has received approval from FERC,
but the developers must still obtain several state approvals, most significantly for dredging,
and must successfully appeal the local permit denials before they can begin building. The
developers also must get the U.S. Congress to reverse language that was slipped into a recent
transportation bill to prevent the demolition of a bridge that would LNG tankers from
reaching the Weavers’ Cove site. The multiple layers of approval involved can generate
confusion about whether the local, state, or federal government is the ultimate decision-
maker. This is why the Energy Policy Act of 2005 felt it necessary to clarify that FERC,
rather than state governments, has the final authority with respect to natural gas facility
siting.

While some of the steps in the siting process are clearly necessary in order to protect
the public interest, their cumulative effect may be indirectly undermining the reliability of
the energy system—which is also in the public interest. Further, there is currently no
coordinated way for federal, state, and local officials to consider all the infrastructure
proposals within the region and decide collectively which are most appropriate given
regional needs and community concerns. Until these issues are resolved, the process for
siting new energy infrastructure in the region will continue to be long and arduous, and the

region will continue find it difficult to build sufficient capacity for its reliability needs.
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FUELING NEW ENGLAND'S ENERGY FUTURE

Government and markets have long worked together to create a reliable energy
system for New England. Businesses have invested in technologies and infrastructure, from
water wheels to power plants, that have increased the region’s productivity and fostered
economic growth. And government has helped ensure that the benefits of these
technologies are broadly available, that firms have sufficient opportunity to earn back their
investments, and that firms invest enough to ensure a reliable system.

At the moment, however, this relationship shows evidence of fraying. Increasing
demand for natural gas have left the region more open to effects from price swings in world
gas markets. The deregulated structure of the region’s wholesale electricity market has led to
insufficient capacity in some areas within the region, in part by making it difficult for
generators to earn back their capital investments. And competing spheres of authority across
federal, state, and local governments, combined with public concerns about the safety and
security of energy infrastructure and a relative paucity of appropriate sites for development,
have made siting new power plants, transmission lines, and pipelines within the region
extremely challenging. All these trends have put the reliability of the region’s energy system
at risk.

New England’s state governments can and should take a more active role in ensuring
system reliability. They can help maintain the region’s fuel diversity by responding to the

region’s dramatic growth in natural gas demand and by experimenting with incentives to
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promote renewable energy sources and new technologies. They can reduce demand through
new energy pricing structures and energy efficiency programs. They can work with ISO
New England and energy regulators to improve the incentives for investing in electrical
generation. And they can smooth the process of siting new infrastructure so that
community, regional, and national considerations are all given due weight.

New England’s energy problems were not quickly created, and neither will they be
quickly resolved. In order to surmount them, firms will have to invest in the right kind of
infrastructure in the right place and at the right time, and government will have to ensure
that system reliability is not given short shrift in the process. This will not be easy, but it is
critical for the region’s future. Without the assurance of an energy system that can meet
immediate demands along with long-term growth, the region puts its economic prosperity at

risk.
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SIDEBAR — ELECTRICITY: FROM TURBINES TO TRAFFIC LIGHTS
by Antoniya Owens

Electricity is one of the most prevalent forms of energy. We use it to heat and
light our homes and offices; to power our refrigerators, computers, and manufacturing
equipment; to coordinate our air traffic and factory production. Electricity is also a
key input into the digital infrastructure of our knowledge-based economy. While
most people think of electricity purely as a source of energy, it is in fact derived from
other energy sources, such as fossil fuels, nuclear fission, moving water, and
renewables. Indeed, electrical power plants consumed nearly 40 percent of total
primary energy in the United States in 2004. Because electricity is such a large
energy user, understanding the relationship between electricity production and
consumption is critical for understanding how the energy system works as a whole.

Most electric power stations in the United States use generators with steam
turbines to produce electricity. Steam is forced with massive pressure against blades
mounted on the turbine’s shaft, causing the turbine to rotate and spin the generator.
The majority of steam turbines in the United States are powered by fossil fuels: coal,
petroleum, or natural gas. Typically, the fuels are used to heat water and produce the
steam that moves the turbine blades. Other plants burn natural gas and petroleum to
produce hot combustion gases that directly move the blades of the gas turbine, or to

fuel engines that power the generators through the mechanical energy of internal



combustion. In 2003, 70 percent of the nation’s electricity, and 61 percent of New
England’s, was created from coal, petroleum, or natural gas.

In nuclear power stations, by contrast, the steam that spins the turbine is
produced from water heated through nuclear fission: the process of splitting atoms of
uranium or other radioactive elements into their component parts, a byproduct of
which is heat. In 2003, almost 20 percent of all electricity in the United States and 27
percent in New England was generated at nuclear power stations.

In hydroelectric power units, generators can be powered by falling water,
which is accumulated in dam reservoirs and released to apply pressure against the
blades of the turbine; or by the run of the river, in which the river current itself
moves the blades. 1n 2003, 7 percent of all U.S. electricity, and 6 percent of New
England’s, was generated through hydropower. Renewable fuels such as solar, wind,
geothermal, and biomass account for a relatively small share of electricity generation
nationwide, at 2 percent, while the share is somewhat greater in New England, at 7
percent.

Regardless of how electricity is produced, it is a vital source of energy across
the economy. Residences accounted for more than one-third of total electrical
consumption in 2003. The commercial sector—usually service providers such as
hospitals, post offices, or grocery stores—accounted for another third. And electrical
consumption by industrial users, such as manufacturing, construction, agriculture,

and mining, made up an additional 29 percent. Its share has decreased from nearly 50



percent in 1960, largely due to the decline of manufacturing’s share of the economy.
Industrial consumption is even lower in New England, at under 20 percent in 2003;
energy-intensive industries have shied away from locating in the region because of its
relatively high energy costs. In only one sector, transportation, is the role of
electricity almost negligible. Here, petroleum is by far the dominant energy source;
nationwide, the transportation sector consumed just 0.2 percent of all electricity in

2003.

(See Sidebar Charts 1 & 2)



SIDEBAR — WHY ARE ENERGY PRICES HIGH IN NEw ENGLAND?

New England is known as a high-cost region relative to the rest of the country, and its
energy prices are no exception. On a per-Btu basis, prices for most fuels are higher—
sometimes as much as 50 percent higher—in New England than in the rest of the nation. On
average, the region pays $13.14 per million Btus for its energy, versus $10.72 for the United
States as a whole. Price differences are particularly noticeable for coal (49 percent higher)
and electricity (46 percent higher). The region did, however, pay less than average for
nuclear fuel and for wood and waste.

The primary market factor driving the region’s high prices is transportation costs.
New England must import nearly all of its fuel sources and thus must pay more for the same
amount of energy than other regions to cover the additional costs of transportation.

Evidence suggests that this is likely a primary cause of the region’s high prices. For example,
because of coal’s substantial weight, transportation costs are about 40 percent of the total
delivered cost of coal, according to the Energy Information Administration’s Coal
Transportation Rate Database. Thus one would expect that coal prices in New England
would likely be higher than elsewhere, since the coal would need to be transported farther
to get here. And indeed, final coal prices to New England consumers are about 30 percent
higher than the U.S. average.

But other factors besides transportation costs may also come into play. The region

may pay more for its electricity, for example, because it has chosen to strictly regulate



emissions from coal-fired generating plants. This has led generators to switch to cleaner but
more expensive sources of fuel, particularly natural gas. Differences in taxation policy across
states may also make a difference. For instance, the New England states generally have
higher gasoline taxes than the rest of the nation, with rates varying from 18 to 30 cents per
gallon in December 2003 versus a U.S. weighted average of about 18 cents per gallon,
according to the Energy Information Administration. This obviously increases the end price
to consumers.

Higher prices don’t necessarily translate one-for-one into higher expenditures,
however, since consumers can control the impact of prices on their pocketbook by reducing
their demand. Taken together, New England’s residences, businesses, transportation systems,
and power plants consume less energy per capita than those in other regions—an average of
257 million Btus of energy per capita each year, versus 338 million for the United States as a
whole. In the end, the region’s lower consumption makes up for its higher prices. New
Englanders pay an average of $2,473 per capita for their energy needs, only slightly higher

than the U.S. average of $2,433.

(See Sidebar Chart 3)



