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EXECUTIVE SUMMARY
Changes in fossil fuel markets and updates to environmental regulations are putting increased pressure
on the competitiveness of existing coal-fired electric power plants. These changes put on the order of
40,000 megawatts of coal-fired electric generation at risk of retirement. This capacity is primarily located
in the Ohio Valley, Upper Midwest, Mid-Atlantic, and Southeast where coal is the dominant generation
fuel. Most of these units are older, less-used plants rather than the more modern units that have already
had their emissions control systems upgraded.
Whether these coal plants are retired and replaced, or have additional environmental measures installed
to bring them into compliance with updated regulations, utilities will need to make a significant investment.
These investments will raise electricity rates for customers. In many affected markets, electric rates are
projected to increase by more than 20 percent in the next few years.
An alternative to these supply-side investments would be to look at customer-side investments in energy
efficiency to replace this capacity, in particular, combined heat and power (CHP) and waste energy
recovery. Energy efficiency and CHP are typically less expensive energy resources than coal power
plant retrofits or construction of new natural gas generation. As a result, impacts on electricity rates
would be minimized, benefiting all utility customers, with many customers having the added benefit of
seeing their energy bills decline as their consumption declines. Moreover, this strategy of using energy
efficiency to enable retirement of older coal plants would help reduce the risk of future costs likely to be
incurred by coal-fired electricity generation, such as a cost for carbon emissions.
A key target for these energy efficiency investments should be large energy consumers, particularly
manufacturing firms, many of whom are poised to make major new capital capacity investments in their
facilities as the economy recovers and demand for manufactured products increases. These investments
in manufacturing have the added benefit of modernizing energy-using infrastructure in ways that offer
additional local economic benefits of job creation and enhanced environmental compliance of the
manufacturing facilities.
Unfortunately, while customer-side investments represent a least-cost path for maintaining electricity
supply requirements, current utility regulatory and business models do not encourage utilities to make
these investments. To realize the full economic benefits of energy efficiency will require a change in the
utility regulatory business model to encourage utilities to shift a large portion of their investments from the
supply-side to the demand-side. This shift will require changes that encourage utilities to invest ratepayer
funds in the demand-side and allow them to earn a preferred return on these investments. If these
policies are put in place, customers will benefit from lower electricity rates and a more vibrant local
economy with more jobs, while electricity utilities will be motivated to become energy efficiency suppliers,
not just electricity suppliers.
It has often been observed that crisis and opportunity are inextricably linked, as a crisis encourages us to
push the envelope of innovation and accomplish feats we didn’t think we were capable of. The so-called
“coal train wreck” may afford just such an opportunity to modernize our electric utility regulations to reflect
a new century of different economic and energy markets, creating opportunities for the utility industry to
define a new path to sustained profitability by selling efficiency services not just electricity, while ensuring
reliable and affordable power to their customers.
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INTRODUCTION
For the past century, America has relied upon coal-fired power plants as the primary source of electricity
generation. Updates to U.S. Environmental Protection Agency (EPA) regulations will require that
investment be made in these plants to allow their continued operation. These combined market conditions
call into question the economics of further investment in many of these older coal power plants to allow
their continued operation. Additionally, in recent years, coal’s cost advantage as a utility fuel has
diminished when compared to natural gas. So, utilities are faced with the prospect of either investing to
bring many coal power plants into compliance with the updated environmental regulations, or investing in
new energy resources to meet customer electricity needs. The potential costs of bringing coal plants into
compliance or replacing them with new, likely natural gas plants would result in significant increases in
the price of electricity. Substantial uncertainty exists about the costs the industry could face, but estimates
for compliance investment costs range from $70-180 billion (Celebi et al. 2010). A number of utilities
including Progress Energy, Duke Energy, and American Electric Power have already made
announcements of planned retirements (Mufson 2011; Wald 2009; Dayton Daily News 2011).
Regardless of whether utilities opt to retrofit old power plants or build new ones, utilities and their
customers are faced with the prospect of increasing electric rates to recover the cost of these new supply
investments. Energy efficiency represents an alternative resource that can replace a significant portion of
the at-risk coal capacity at a fraction of the cost of supply-side investments. Maximizing cost-effective
investments in energy efficiency can help ensure adequate supplies of electricity while containing the rate
increases. In addition, energy efficiency investments made in the industrial sector can contribute to the
modernization of our manufacturing sector, providing important benefits to local economies.

SITUATIONAL ASSESSMENT
A number of factors figure into a utility’s decision about whether to retrofit or retire and replace an existing
coal plant. The majority of the coal plants that may be affected by these factors are the older, more costly
plants that generally are run a limited number of hours per year.

Impact of EPA Utility Regulations
EPA is proposing updates to at least six regulations affecting coal-fired power plants with compliance
deadlines in the next seven years (see Table 1). The combined effects of these more stringent
regulations, rather than the effect of any single regulation, will affect investment decisions by utilities as to
1
what course to take to meet customer electricity needs.
Various analyses have projected that between 6,000 and 65,000 MW of capacity could be at risk of
closure in the near future as a result of the impact of these regulatory changes. Possible retirements of
older power plants have raised concerns about the adequacy of supply in some regions of the country,
primarily in the Midwest, Southeast, and Mid-Atlantic regions of the country (Tierney 2011). More recent
analysis by ICF (2011) made after EPA had issued more details on the proposed rules suggest the
impact may not be a great as some initially feared, with ICF reducing its estimates for closure from 50,000
to 40,000 MW (SNL 2011).

1

World Resources Institute provides a good explanation of these rules on their Web site:
http://www.wri.org/stories/2010/12/response-eeis-timeline-environmental-regulations-utility-industry.
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Table 1. EPA Regulatory Actions Affecting Utility Coal Power Plants

Source: Black & Veatch 2010

Aging Fleet
Most of the coal-fired U.S. electric generation fleet was built between the 1950s and 1980s. These coal
plants were originally designed to operate for 30 years, although through-life extension measures have
enabled them to operate far longer than originally anticipated. The median coal generation plant was built
in 1966, and most of the existing coal capacity is over 25 years old, with the last major additions occurring
in 1980–1984 (Source Watch 2011). Until recently, many of these older, smaller plants were exempted
from provisions of the Clean Air Act. As a result, many of these plants have not been modernized or
updated with current emissions control technologies (Hsu 2006). Many of these older plants have not
seen the level of modernization investment that some of the newer plants have received, so that their cost
of operation may be higher due to deferred maintenance.

Utility Fuel Prices
Compounding the challenges for electric utilities is the shift in the relative prices of coal and natural gas.
During the 1990s and early part of 2000s, utilities in many regions made major investments in new natural
gas capacity (Elliott 2006). Because of restructuring of the electric power industry, low gas prices at the
time, and improvements in gas power plant technology, some regions of the country saw substantial
investments in natural gas fire generation (CRS 2010). However, during the 2000s, natural gas prices
rose dramatically and exhibited significant volatility, which made it a less attractive electric generation
source.
During the latter part of the past decade, coal markets globalized and prices increased dramatically
(Elliott 2006). During this same period, we saw the development of non-conventional natural gas
resources, in particular, shale gas that has resulted in a dramatic reduction in natural gas prices in North
America (MIT 2011). These lower and more stable prices are projected to continue into the foreseeable
future (Habacivch 2011; Petak 2011). Because of its low operating cost and low emissions relative to
coal, natural gas has again become a more attractive utility fuel even though the price of natural gas on a
per Btu basis remains somewhat higher than coal (see Figure 1).
2
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Figure 1. Historic and Projected Prices of Utility Steam Coal and Natural Gas

Source: EIA 2010

CAPACITY AT RISK FOR RETIREMENT
Estimates of the total capacity of electric generation at risk for retirement range from 6,000 to 65,000 MW
by 2015 (most of the studies have some overlap in the range of 25,000 to 35,000 MW) (Tierney 2011).
Table 2 below describes one of the major study’s projections of coal plant retirements by 2015. The
capacity of power plants at risk for retirement varies greatly by state. Some states in the South-Central,
West, and Northeast made a major shift to natural gas during the past twenty years. In contrast, many
states from the North-Central through the Midwest and into the Southeast remain dependent upon coal as
a base-load fuel (CRS 2010). The potential impacts of complying with these new regulations fall
predominantly on these coal-dominant states (see Figure 2). While significant natural gas capacity was
constructed in these regions, it was overwhelmingly peaking capacity rather than intermediate or baseload combined cycle gas turbine (CCGT) facilities. As a result, many of these states are not in a position
to shift to existing natural gas capacity, as can be done in other regions.
Most of the at-risk plants lie in the Ohio Valley, Upper Midwest, Southeast, and Mid-Atlantic, as can be
seen in Figure 2, which shows one of the medium-range estimates for capacity retirements. This pattern
of possible closures is preserved across all the major studies reviewed in our research. Table 2 compares
the forecasted capacity at risk with actual summer capacity (EIA 2010), suggesting that the Midwest and
central Southeast are the most at risk of capacity shortages.

3

Avoiding a Train Wreck, © ACEEE

Figure 2. "At Risk" Coal Generation by Region

Source: ICF 2010
Table 2. Forecasted Capacity at Risk by Region

State
Illinois, Indiana,
Ohio, Michigan,
Wisconsin
Alabama,
Kentucky,
Mississippi,
Tennessee
Delaware,
Florida, Georgia,
Maryland, North
and South
Carolina,
Virginia, West
Virgina
Iowa, Kansas,
Minnesota,
Missouri,
Nebraska, North
and South
Dakota
Pennsylvania,
New York, New
Jersey

Capacity at
Risk

Total Summer
Capacity

Percentage of
Total Summer
Capacity at
Risk

25 GW

152 GW

16.4%

11 GW

88 GW

12.5%

5 GW

201 GW

2.5%

5 GW

77 GW

6.5%

3 GW

103 GW

2.9%

Source: capacity at risk—ICF 2010; summer capacity—EIA 2010
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ROLE FOR ENERGY EFFICIENCY
Energy efficiency represents a low-cost energy resource that could be called upon to meet a significant
portion, if not all, of the electricity capacity that could be lost due to coal plant closures. Significant energy
efficiency resources are available in the at-risk states. These resources are less expensive than
investments required to bring existing coal plants into compliance or to construct new generation
capacity, and can be deployed much more quickly. As a result, including efficiency as part of the utility
resource plans for at-risk states will minimize the costs of meeting future electricity needs.

Deploying Efficiency Resources Costs Less than Building New Coal Plants
Energy efficiency has proven to be a least-cost resource when compared with new generation capacity,
and is the cheapest option for meeting our additional capacity needs. ACEEE’s research has found that
the average cost to a utility for energy efficiency measures is 2.5 cents per kWh, in comparison to new
generation sources, which can range from 6 to 15 cents per kWh (see Figure 3) (Friedrich et. al. 2009;
Lazard 2009).
Figure 3. Levelized Utility Cost of New Electricity Resources

Notes: Energy efficiency average program portfolio data from Friedrich et al. 2009 (ACEEE); all other data from Lazard 2009. Highend range of advanced pulverized coal includes 90% carbon capture and compression.

In particular, energy efficiency investments in manufacturing, including combined heat and power (CHP)
and recovered waste heat, are among the lowest cost efficiency resources (Chittum, Elliott & Kaufman
2009). Investment in manufacturing has the added benefit of modernizing manufacturing plants,
improving their global competitiveness and reducing their cost of complying with future industrial air
quality regulations. U.S. manufacturing is poised to enter a period of major capital investment to
modernize its capacity (BCG 2011), which it will need to remain globally competitive. A significant share
of U.S. manufacturing is located in the states that are likely to face retirement of existing coal capacity. By
directing some utility energy efficiency investments into manufacturing modernization, the U.S. can
maximize the economic impact of these dollars.
States and localities that invest in efficiency profit from a range of secondary economic benefits as well.
Energy efficiency investments directly reduce utility bills and operating costs for consumers. This
effectively reduces dollars spent for the purchase of fuel and the costs of operating a coal plant, and
5
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redirects those dollars into new jobs in other sectors of the local economy. Most of these sectors create
more local jobs than the fossil-fueled electric generating sector where significant dollars flow out of the
local economy (Laitner et al. 2010). In addition, utilizing energy efficiency resources to enable the
retirement of older coal plants helps reduce risk by significantly reducing the amount of future costs that
ratepayers would face if a policy to impose a cost for carbon emissions was enacted.

Efficiency Can Meet Forecasted Capacity Shortfalls
Energy efficiency is a vast, untapped energy resource in the U.S. This resource can be used to meet the
forecasted generation capacity shortfall. Many utilities are already factoring energy efficiency into their
planning (Harris 2011; TVA 2011), and energy efficiency is recognized as a strategy for meeting capacity
challenges in many of the analyses predicting the retirement of coal plants. Proactive management of
energy efficiency (and “smart grid”) resources have been advanced as solutions that can ensure that
electric reliability will not be compromised. One such analysis estimated that by 2018 new energy
efficiency programs could decrease summer peak capacity demand by 20,000 MW of the 40,000 MW that
may be needed (Bradley et al. 2010; NERC 2009). An ACEEE meta-analysis of 48 studies on the
potential for energy efficiency in the U.S. indicates that given the right choices and investments, the U.S.
could cost-effectively reduce energy consumption by 20 to 30% or more over the course of the next 20
years (Laitner and McKinney 2008).
Energy efficiency potential studies in a number of the at-risk states indicate a large amount of available
energy efficiency. The Southeast Energy Efficiency Alliance (SEEA) analyzed the cost-effective energy
efficiency potential for many of the at-risk states including all of West Virginia and parts of Alabama,
Georgia, Kentucky, Maryland, Mississippi, New York, North Carolina, Ohio, Pennsylvania, South Carolina,
Tennessee, and Virginia. The analysis covered four end-use sectors (residential, industrial, commercial,
and transportation) and three fuel types (electricity, natural gas, and fuel oil). SEEA projected that the
measures included in its study would avoid the need for approximately 60,000 MW of new capacity in the
southern United States by 2030 (Brown 2010).
ACEEE has conducted state-specific studies of efficiency potential in a number of the at-risk states and
found substantial opportunities to meet capacity needs with efficiency. In Ohio, cost-effective efficiency
policies could reduce capacity needs by nearly 1,500 MW by 2015 and 7,600 MW by 2025 (ACEEE
2009). In Pennsylvania, the story is even better. By 2015 the state could cost-effectively reduce capacity
needs by over 5,000 MW ramping up to approximately 20,000 MW by 2025 (Eldridge et al. 2009).
The untapped potential for increased efficiency savings is massive, with the projected range of available
efficiency consistently falling within (or exceeding) the range of estimated capacity needed to address
forecasted coal retirement. Many at-risk states have only just begun to take advantage of this resource,
and there are a number of cost-effective policies these states can adopt now that will avoid constrained
capacity and high electricity prices.
The states and regions most
efforts in some states than
retirement. All of the at-risk
However, the savings being
(Molina et. al. 2010).

at risk are already engaged in some energy efficiency programs, with more
others. Table 2 lists states that are most “at-risk” for coal power plant
states are already meeting some capacity needs with energy efficiency.
realized represent only a fraction of the available, cost-effective resource

Of the at-risk states, nine have an Energy Efficiency Resource Standard (EERS), which establishes
targets for energy efficiency savings for the utilities in the state. These savings are targets and
requirements by state legislatures and utility commissions that will require investment in energy efficiency
programs by utilities. The savings from those programs are commitments from states and utilities that will
help to meet capacity shortfalls. ACEEE’s recent report on EERS performance has found that states with
an EERS are achieving significant energy efficiency savings from utility programs, reducing strains on the
utility grid. Overall, most states are meeting or are on track to meet energy saving goals. Thirteen of the
twenty states with EERS policies in place for over two years are achieving 100% or more of their goals,
three states are achieving over 90% of their goals, and only three states are realizing savings below 80%
6
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of their goals (Sciortino et al. 2011). These EERSs prioritize energy efficiency investments by utilities,
allowing efficiency resources to contribute to capacity needs.

Efficiency Can Be Deployed Quickly
Capacity shortfalls could occur as soon as 2015. Energy efficiency investments can be procured relatively
quickly, compared with the longer lead time required for the permitting of new power plants or
transmission lines. It can take more than a decade to bring a new power plant online and any number of
pitfalls can delay the project, such as the securing of financing and necessary permits, market volatility,
and construction delays. In contrast, energy efficiency comes in fairly small chunks, so that investments
can be spread out over time as needed.
While a number of the at-risk states have energy efficiency programs in place, most would require a rapid
ramp-up to significantly contribute to mitigation of capacity constraints. ACEEE’s research (Nowak et al.
2011) on states that have already deployed “rapid start” programs documents key strategies for achieving
energy savings, including increasing energy efficiency program budgets, creating stakeholder groups,
and focusing on commercial and industrial sectors. Although these “rapid start” states, like many of the
affected states, did not have the benefit of well-established programs, they did have a large, low-cost
reserve of energy efficiency opportunities because customers are less likely to have done many energy
efficiency improvements.

RECOMMENDATIONS
Current utility regulatory and business models do not encourage utilities to make customer-side
investments. To realize the full economic benefits of energy efficiency will require a change in the utility
regulatory business model to encourage utilities to shift a large portion of their investments from the
supply-side to the demand-side. This shift will require changes that encourage utilities to invest ratepayer
funds in the demand-side and allow them to earn a return on these investments.
The changes in the utility regulatory business model will need to take place at the state level, since our
utility regulatory system is state-led. A key element of this change in the business model is to allow
utilities to make customer-side investments using ratepayer dollars and to allow a return on these dollars
similar to returns they would receive when investing in supply-side resources. Typically, these returns
would be in the form of performance incentives for meeting energy savings targets (Hayes et al. 2011).
All customers would benefit from these investments in the form of lower electricity rates (i.e., lower rate
increases than under a supply-side strategy), and a more vibrant local economy with more jobs. Electric
utilities would be motivated to become energy efficiency suppliers, not just electricity suppliers.
In many ways this recommendation is a return to the foundation of utility integrated resource planning
(IRP) that was introduced as a regulatory principle over three decades ago. At that time, utilities were
ending a period of rapid growth in electricity demand and major capacity investments. Many stakeholder
groups were expressing concerns about the cost of continuing to invest in new supply-side resources that
were driving up utility rates. Regulators saw that building a portfolio of supply- and demand-side
resources represented a least-cost planning solution that would insure affordable electricity.
With retirements of many of the generation assets constructed during that previous investment boom, we
are again faced with a need for new capacity. A return to the principles of least cost portfolio planning
represents an idea whose time has come again.
Utilities need to participate and benefit if this solution is to become a reality. In a gross simplification,
utilities make profits by selling electricity and from making investments on the behalf of ratepayers on
which they earn a regulated return. As a result, customer-side energy efficiency negatively impacts both
these revenue streams by reducing sales and reducing the need for capital investments in capacity (Kihm
2009). A number of regulatory remedies have been proposed as part of the resource planning process,
including decoupling and incentives (Hayes et al. 2011).
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A dialog will need to occur among utilities, their regulators, and consumer groups, including large
customers, to find a path forward that will benefit all customers and the utilities themselves. These
discussions will likely be difficult because of the inertia of entrenched interests on the part of all
stakeholders. However, the opportunities for customers, the local economy, the environment, and the
economic future of the utility industry suggest that this topic represents a discussion that needs to be
engaged in with urgency and seriousness.

SUMMARY AND CONCLUSIONS
Changes in fossil fuel markets and implementation of updated environmental regulations put on the order
of 40,000 MW of coal generation at risk of retirement by utilities. This capacity is primarily located in the
Ohio Valley, Upper Midwest, Southeast, and Mid-Atlantic, where coal is the dominant generation fuel.
Utilities are anticipated to need to make significant investments to meet existing demand either for plant
upgrades or replacement with natural gas capacity. Recovery of these utility investments will structurally
raise electric rates for decades.
An alternative to these investments would be to invest in customer-side energy efficiency to replace much
of this capacity. Energy efficiency and CHP are typically less expensive energy resources than are either
investments in environmental compliance retrofits of older plants or construction of new natural gas-fired
electric generation. The lower utility investment would mean smaller increases in future electricity rates,
benefiting all customers, and many utility customers would have the added benefit of seeing their energy
bills decline as their consumption declines.
A key target for these energy efficiency investments should be large energy consumers, particularly
manufacturing firms, many of whom are poised to make major new capital capacity investments in their
facilities as the economy recovers and demand for manufactured products increases. These investments
in manufacturing have the added benefit of modernizing energy-using infrastructure that offers additional
local economic benefits of job creation and enhanced environmental compliance of the manufacturing
facilities.
Current utility regulatory and business models do not encourage utilities to make customer-side
investments. A change in the utility regulatory business model to encourage utilities to shift their
investments from the supply-side to the demand-side is needed to realize the full economic benefits of
energy efficiency. This shift will require changes that encourage utilities to invest ratepayer funds in the
demand-side and allow them to earn a rate of return on these investments. If these policies are put in
place, customers will benefit from lower electricity rates, plus a more vibrant local economy with more
jobs. Electricity utilities will be motivated to become energy efficiency suppliers, not just electricity
suppliers.
To begin to realize this opportunity, a dialog among utilities, their regulators, and their customers should
be initiated. Agreements will have to be reached on a state-by-state basis, because of our state-based
utility regulatory system. However, because of the interconnected nature of our electric system, major
customer-side efficiency investments in just some states will benefit all states in a region by taking some
pressure off the need to make supply-side investment. Many challenges exist to reaching agreements,
but the benefits are huge and will create a more economically and environmentally sustainable electric
system, bolstering local economies.
It has often been observed that crisis and opportunity are inextricably linked, as a crisis encourages us to
push the envelope of innovation and accomplish feats we didn’t think we were capable of. The so-called
“coal train wreck” may afford just such an opportunity to modernize our electric utility regulations to reflect
a new century of different economic and energy markets, creating opportunities for the utility industry to
define a new path to sustained profitability by selling efficiency services not just electricity, while ensuring
reliable and affordable power to their customers.
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