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President Obama announced a national climate plan in June 2013, and
directed the U.S. Environmental Protection Agency (EPA) to set carbon
pollution standards for the power sector. Once EPA establishes those
standards, states will implement their own plans for achieving those
reductions. In this fact sheet, WRI examines opportunities for Arkansas
to reduce power plant emissions.

WRI analysis shows that Arkansas has many opportunities to reduce carbon
pollution from its power sector. Arkansas can place itself in a good position to
meet moderately ambitious emissions standards for existing power plants in the
near- to medium-term by taking advantage of existing infrastructure, building
on its existing energy efficiency standard, and increasing renewable electric-

ity generation. Carbon dioxide emissions from Arkansas’ power sector were 36
percent above 2005 levels in 2011 (the most recent year for which we have emis-
sions data for Arkansas). According to reference case projections based on the
Energy Information Administration’s (EIA) Annual Energy Outlook 2012 (AEO
2012), emissions are expected to rise to 11 percent above 2011 levels by 2020
and 13 percent above 2011 levels by 2030.*
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Box1 | What’s Ahead for the Power Sector?

The power sector is the leading source of carbon dioxide (CO,)
emissions in the United States, but also offers some of the most
cost-effective opportunities to reduce those emissions. Despite
recent decreases in power sector emissions—due to the recession,
increasing competition from renewable energy and the low price of
natural gas— current projections show that, absent policy action,
emissions will increase in the coming decades.?

NEW POWER PLANTS: On September 20, 2013, EPA proposed
CO0, emissions standards for new power plants.® These standards will
provide a backstop ensuring new power plants produce significantly
lower CO, emissions per megawatt-hour of power generation than the
average existing coal plant, requiring coal plants to achieve emissions
rates of 1,000—1,100 pounds of CO, per megawatt-hour (Ibs. per
MWh), large natural gas plants to achieve 1,000 Ibs. per MWh, and
smaller natural gas plants to achieve 1,100 Ibs. per MWh.* However,
because new coal plants are unlikely to be built even in the absence of

the standards—due to relatively low natural gas prices, among other
factors>—it is unlikely that these standards will have a significant
impact on near-term CO, emissions.

EXISTING POWER PLANTS: EPA also has been directed to (a)
propose CO, emissions standards for existing power plants by June
1, 2014; (b) finalize these standards by June 1, 2015; and (c) require
states to submit their proposed implementation plans by June 30,
2016. The Clean Air Act provides EPA with considerable flexibility in
setting guidelines for states to meet these standards. States could be
allowed to pursue a range of programs that encourage activities—
such as fuel switching, dispatch of existing low-carbon power plants,
increased generation by renewable sources, and energy efficiency,
among other options—for meeting emissions targets. EPA also could
set guidelines that allow for emissions rate averaging across power
sector generation units to help meet the standard.

Arkansas can reduce power sector CO, emissions to 22
percent below 2011 levels in 2020 by taking advantage of
the CO, reduction opportunities using the existing infra-
structure listed below.® This is equivalent to a 6 percent
increase in emissions above 2005 levels. While these
reductions are significant, without additional reduc-
tions—for example, from continuing to implement energy
efficiency targets or increasing renewable generation—the
state would fall short of meeting moderately ambitious
standards for existing power plants.”

CO,REDUCTION OPPORTUNITIES
USING AVAILABLE INFRASTRUCTURE

USING MORE COMBINED HEAT AND POWER (CHP).
Arkansas can build more CHP systems—which use waste
heat to generate electricity more efficiently than the aver-
age power plant—at sites like universities, hospitals, and
farms. Increasing the use of CHP by 33 percent above
current levels can cut power sector CO, emissions by 2
percent in 2020 compared to 2011 levels.

USING MORE GAS. Arkansas’ most efficient natural gas
plants—combined cycle (NGCC) units—generated much
less electricity than they were capable of producing in
2012. Running existing NGCC plants at 75 percent can
cut power sector CO, emissions by 30 percent in 2020
compared to 2011 levels.

INCREASING EXISTING COAL PLANT EFFICIENCY. Existing
coal plants could save energy by upgrading their equip-
ment and making other operational improvements.
Increasing coal plant efficiency by 2.5 percent could cut
power sector CO, emissions by 1 percent in 2020 com-
pared to 2011 levels.

Arkansas can reduce power sector CO, emissions even
further, to 39 percent below 2011 levels in 2020, by
increasing energy efficiency standards and adopting new
policies that promote renewable energy. ® This is equiva-
lent to an 18 percent reduction in emissions from 2005
levels. While these measures would require action from
the Arkansas Public Service Commission or new legisla-
tion, reductions of this magnitude could meet moderately
ambitious standards for existing power plants in the
near- to medium-term.

CO,REDUCTIONS FROM
CLEAN ENERGY MEASURES

MEETING ENERGY EFFICIENCY TARGETS. The state’s exist-
ing energy efficiency standard requires investor-owned
utilities to implement programs that help customers save
energy. If all Arkansas utilities met the state’s 2015 sav-
ings goal (0.9% of 2013 electricity sales) each year going
Jorward, the state can cut power sector CO, emissions by
7 percent in 2020 compared to 2011 levels.
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Note: EPA has not yet proposed a national emissions standard for existing power plants. For purposes of illustration, this analysis shows emissions reductions that would occur if EPA adopted
the “moderate” case from the latest proposal from the Natural Resources Defense Council (NRDC), which would require CO, emissions reductions in Arkansas to 35 percent below 2011 levels

in 2020. We also show the emissions reductions that would occur if EPA adopted a more ambitious “go-getter” reduction schedule, which aligns with a national reduction pathway necessary to
meet the Administration’s goal of reducing emissions 17 percent below 2005 levels by 2020.° National power sector emissions in the “go-getter” scenario drop 38 percent from 2005 to 2020; we
show the equivalent percent reductions applied to Arkansas’ power sector (54 percent from 2011 to 2020). Note, in their latest proposal, NRDC proposed a new set of more ambitious standards
that would achieve a 42 percent reduction in Arkansas’ CO, emissions in 2020 compared to 2011 levels. See endnote 7 for additional explanation.

INCREASING USE OF RENEWABLE ENERGY. Six percent of the
state’s electricity came from biomass and hydropower in
2012. The state has the opportunity to encourage further
development of renewable resources, including wind and
solar power, by implementing new strategies (e.g., tax
credits, rebates, or renewable energy standards). If 15
percent of the state’s electricity came from renewable
sources by 2020, it could cut power sector CO, emissions
by 9 percent compared to 2011 levels.

INCREASING CHP AT COMMERCIAL AND INDUSTRIAL FACILITIES.
According to ICF International, Arkansas has significant
technical potential for CHP, with the potential to add over
1.4 gigawatts (GW) of new CHP for a total of nearly 2.0
GW.° As of July 2013, Arkansas had 493 megawatts (MW)
of installed CHP capacity, about 26 percent of its technical
potential.* Arkansas can encourage additional CHP deploy-

ment in many ways, including net metering and interconnec-
tion standards, financial incentives, financing options, and
technical support.2

If the state ramped up CHP capacity on a path to achieve
25 percent of the 1.4 GW of additional technical potential
for new CHP by 2030 (for a total of 42 percent of total
technical potential), it could reduce CO, emissions by 2
percent below 2011 levels by 2020 and 4 percent in 2030.

UTILIZING SLACK NATURAL GAS CAPACITY. According

to EIA data, the capacity factor of Arkansas’ existing
combined cycle natural gas fleet was only 36 percent in
2012—meaning that these plants generated much less
electricity than they are capable of producing.’ Increasing
the capacity factor of these existing units to 75 percent
would cut power sector CO, emissions by 30 percent in
2020 compared to 2011 levels.'+'5 (See Box 3 for additional
information on Arkansas’ power sector.)
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INCREASING EFFICIENCY AT EXISTING COAL PLANTS. Accord-
ing to the National Energy Technology Laboratory (NETL)
and researchers at Lehigh University, it is likely that the
existing coal fleet could achieve a 5 percent increase in effi-
ciency on average.*® For purposes of this analysis, we con-
servatively assume that Arkansas’ coal fleet would achieve
a 2.5 percent increase in efficiency, half of these potential
levels. While there are high upfront costs associated with
refurbishing existing coal units, the resulting increase in
unit efficiency will lead to annual fuel savings.”” Existing
coal plants can increase efficiency through refurbish-
ment and improved operation and maintenance practices,
though the actual efficiency potential depends on plant
age and other physical limitations.®' Another option to
reduce the emissions intensity of a coal plant is co-firing
with natural gas using the igniters that are already built
into many existing pulverized coal boilers.2° These actions
can lead to reductions in power-sector CO, emissions of 1
percent compared to 2011 levels in 2020.

IMPROVING ENERGY EFFICIENCY. Arkansas has taken
several steps to improve energy efficiency over the past
several years. In 2007, the Public Service Commission
(PSC) approved rules requiring electric and gas utilities to
develop energy efficiency programs for their customers.?
In 2010, the PSC enacted an energy efficiency resource
standard requiring investor-owned utilities to achieve
annual savings of 0.25 percent of 2010 electricity sales

in 2011, rising to 0.5 percent in 2012, and 0.75 percent in
2013.2%2 To meet their targets, Arkansas’ utilities offer a
variety of programs including rebates, energy evaluations,
and financial assistance programs. The state’s local-
option, property-assessed clean energy (PACE) financing
program, which went into effect in 2013, enables mu-
nicipalities and/or counties to form energy improvement
districts that provide loan financing for energy efficiency
improvements, CHP, and water conservation projects, as
well as renewable installations. 23 24

The state’s 2013 energy efficiency target of 0.75 percent of
2010 sales has been extended through 2014, and the target
for 2015 has been set as 0.9 percent of 2013 electricity
sales while the state conducts a study to help determine
future goals. The next set of energy efficiency standards,
which will apply from 2016 through 2018, will be finalized
in 2015. The PSC’s proposed targets for this period are
increasingly ambitious, beginning at 1 percent of 2013
sales in the first program year, rising to 1.25 percent in

the second year, and 1.5 percent in the third year.? If all

Box 2 |

In Can The U.S. Get There From Here?, WRI identified
four key actions the Obama Administration must take in
the absence of congressional action in order to meet the
U.S. commitment to reducing greenhouse gas (GHG)
emissions by 17 percent below 2005 levels by 2020.
These actions include setting performance standards

for existing power plants, reducing consumption of
hydrofluorocarbons, reducing fugitive methane emissions
from natural gas systems, and increasing energy
efficiency. Of these four actions, the greatest opportunity
for reductions comes from the power sector. In his
Climate Action Plan, President Obama directed EPA

to work expeditiously to finalize carbon dioxide (CO,)
emissions standards for new power plants and adopt
standards for existing power plants. As states prepare

to comply with these standards, it will be necessary to
understand available opportunities for reducing CO,
emissions from the power sector. This series of fact
sheets aims to shed light on these opportunities by
illustrating the CO, emissions reduction potential from
measures in a variety of states. We show how these
emissions savings stack up against the reductions that
could be required under forthcoming standards. This
series is based on WRI analysis conducted using publicly
available data. See the appendix for additional information
on our methodology and modeling assumptions.?

electric utilities in the state could achieve savings goals of
just 0.9 percent of 2013 sales from 2015 onward, the state
could reduce electricity generation by 6 percent in 2020
compared to business-as-usual levels and reduce power
sector CO, emissions by 7 percent in 2020 compared to
2011 levels. Pursuing the more ambitious proposed targets
could help the state reduce emissions even further. If all
the state’s utilities achieve the proposed reductions of 1.5
percent per year from 2018 forward, the state could reduce
electricity generation by 11 percent in 2020 compared to
business-as-usual levels and reduce CO, emissions by 11
percent in 2020 compared to 2011 levels.

In addition to reducing emissions, energy efficiency
measures can save money for electricity customers. A
study by Georgia Tech and the Nicholas Institute found
that an 8 percent reduction in energy consumption in
Arkansas in 2020 would lead to $1.8 billion in total energy
savings in 2020, with the average household saving $303
on their annual energy bill.#
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INCREASING USE OF RENEWABLE ENERGY. Renewable energy According to estimates from the National Renewable
sources, primarily biomass and hydropower, comprised Energy Laboratory, Arkansas could generate over 100
around 6 percent of the state’s generation mix in 2012, times its 2012 electricity sales from solar and wind

but Arkansas has yet to take advantage of its tremendous resources alone.?° By developing even a small fraction of
technical potential for utility-scale solar and wind devel- these resources, Arkansas could reduce emissions while
opment.2®2° The state provides loan options for renewable supporting its economy. If the state could generate 15 per-
projects through its PACE financing program, but there cent of its electricity from renewable sources by 2020 and
are a number of other ways the state could encourage 25 percent by 2030, it could reduce emissions by 9 percent
more renewable development, including financial incen- and 11 percent compared to 2011 levels, respectively.
tives, rebates, or establishment of a renewable energy

standard. Implementing any of these strategies would

likely require new regulation or legislation.

Box 3 | Arkansas Power Sector Profile

Until the late 1980s, most large capacity additions built in Arkansas were coal-fired, natural-gas fired, or nuclear power. Since then, natural gas has comprised
the bulk of new capacity additions, although the two most recent major additions in 2010 and 2012 were two new coal plants.®' Nearly all of Arkansas’ renewable
energy comes from biomass and hydropower. As of 2014, the state had not yet installed any solar or wind projects greater than 1 MW. Coal comprised
44 percent of in-state generation in 2012, while natural gas and nuclear sources comprised 26 percent and 24 percent, respectively. In 2011, Arkansas
contributed 1.6 percent of total U.S. CO, emissions in the power sector and 1.5 percent of electricity generation, with a state CO, emissions intensity of
1,730 Ibs. per MWh. While this is significantly higher than the U.S. average (about 1,200 Ibs. per MWh), our analysis shows that by taking advantage
of the opportunities described in our analysis, Arkansas could reduce the carbon intensity of its power sector to around 1,054 Ibs. per MWh by 2020.

Arkansas Generation and Generating Capacity by Fuel, 2012 New Electric Generating Capacity Additions by Fuel Type

2500
100

Capacity (MW)

0
Capacity Generation 1940 1950 1960 1970 1980 1990 2000 2010

BOTH CHARTS USE THE FOLLOWING LEGEND: Coal Natural Gas Oil Other Fossil Renewables Nuclear

Source: U.S. Energy Information Administration Form EIA-860 and Annual Source: U.S. Energy Information Administration Form EIA-860, which includes
Energy Review existing electric generating units at plants with at least 1 MW capacity (electric
utilities, independent power producers, and combined heat and power plants)
that are connected to a power grid. Data represents installed summer capacity.
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While Arkansas’ energy efficiency policies are a good first
step toward reducing emissions in the near-term, the
state has the opportunity to go further. By implementing
additional strategies to reduce emissions, such as the pro-
posed increased efficiency standards, Arkansas can place
itself in a better position to comply with forthcoming EPA
standards for existing power plants. In fact, by continuing
to improve efficiency, encouraging growth of renewable
energy, and taking advantage of underutilized resources,
Arkansas can meet moderately ambitious standards in
the near- to mid-term. Through federal and state-level
actions, the United States can meet its commitment to
reduce emissions 17 percent below 2005 levels by 2020.

This analysis assumes the existing policies and other
reduction opportunities listed above are fully imple-
mented. Depending on the combination of measures actu-
ally implemented by Arkansas, each will have different
impacts on the generation mix and resulting emissions.
For example, increasing the efficiency of existing coal-
fired power plants results in fewer emissions reductions
in this analysis than would be the case if it were consid-
ered in isolation because energy efficiency improvements,
increased use of renewable energy, and increased use of
natural gas all decrease the state’s coal-fired generation.
The emissions reductions presented in the text are a result
of each policy in combination with all other policies.

When considering measures that make better use of existing
in-state infrastructure, we first increased CHP capacity and
increased utilization of existing natural gas capacity compared
to the reference case. Next, we increased the efficiency of any
remaining coal plants. When considering the new clean energy
measures, we applied the gains in energy efficiency to the ref-
erence case and then applied the expanded renewable genera-
tion to the resulting adjusted demand, followed by the mea-
sures that make better use of existing in-state infrastructure.

Equally as important is the policy framework, which will
define how each of these measures counts toward compli-
ance under EPA’s standards. We assumed that the emis-
sions reductions from each measure would count directly
toward the standard. State measures may be counted
differently in the actual standards, thus actual compliance
levels could potentially be greater or less than what was
modeled. See the appendix for additional information on
our methodology and modeling assumptions.3?

. Because EIA does not produce state-level projections, we relied on

regional projections of annual electricity generation growth rates by fuel
from AEQ 2012. Because neighboring states have varying policies that
will affect future in-state generation differently, these regional projections
may not fully capture all the relevant trends that are expected to occur
within a state’s power sector.

. According to the Energy Information Administration’s 2013 Annual

Energy Outlook reference case, CO, emissions from the power sector
will be 14 percent below 2005 levels by 2020 and only 5 percent below
2005 levels by 2035. See U.S. Department of Energy/Energy Informa-
tion Administration. 2013. “Energy-Related Carbon Dioxide Emissions
by Sector and Source, United States, Reference Case.” In U.S. DOE/EIA.
Annual Energy Outlook 2013. Washington, D.C.: Government Printing
Office. Accessible at: <http://www.eia.gov/forecasts/aeo/>.

. For more information, see http://www2.epa.gov/carbon-pollution-

standards/2013-proposed-carbon-pollution-standard-new-power-plants.

. Asupercritical pulverized coal unit emits about 1,768 Ibs. CO, per MWh,

while a natural gas combined cycle unit emits about 804 Ibs. CO, per
MWh (National Energy Technology Laboratory, Cost and Performance
Baseline for Fossil Energy Plants Volume 1: Bituminous Coal and Natural
Gas to Electricity. Exhibit ES-17 CO, Emissions Normalized by Net
Output, Revision 21, September 2013 < http://www.netl.doe.gov/energy-
analyses/pubs/BitBase_FinRep_Rev2.pdf>).

. U.S. Department of Energy/Energy Information Administration. 2013.

“Electric Generating Capacity, Reference Case.” In U.S. DOE/EIA. 2013.
Annual Energy Outlook 2013. Washington, D.C.: Government Printing
Office. Accessible at: <http://www.eia.gov/forecasts/aeo/>. For more
details, see also: <http://www.wri.org/publication/us-electricity-markets-
increasingly-favor-alternatives-to-coal>.

. The sum of reductions from the individual measures listed—along

with the reductions captured in the reference case—may not match this
total due to rounding. We calculated emissions reductions for existing
policies using the annual reference case emissions rates for each fuel
type. See the appendix for additional information on the assumptions
and methodology used for this analysis (available at: <http://pdf.wri.
org/power_sector_opportunities_for_reducing_carbon_dioxide_emis-
sions_methodology.pdf).

. EPA has not yet proposed a national emissions standard for existing

power plants. To illustrate the possible stringency of the future stan-
dards, this analysis shows emissions reductions for two scenarios. For
an example of moderately ambitious standards, we used the “moder-
ate” case from the latest proposal from the Natural Resources Defense
Council (available at: < http://www.nrdc.org/air/pollution-standards/>),
which would result in CO, emissions reductions in Arkansas of 35
percent below 2011 levels in 2020. We also show the emissions reduc-
tions that would occur if EPA adopted a more ambitious standard based
on the “go-getter” scenario from WRI's Can the U.S. Get There From
Here? (available at: <http://pdf.wri.org/can_us_get_there_from_here.
pdf>), which aligns with a national reduction pathway necessary to meet
the Administration’s goal of reducing emissions 17 percent below 2005
levels by 2020. The “go-getter” scenario would achieve a 38 percent
reduction from the power sector nationally between 2005 and 2020; for
Arkansas, this is equivalent to a 54 percent reduction from 2011 levels.
(Itis unlikely that EPA standards would require identical reductions in
each state, given the wide variation in emission intensities when the
standards will be implemented.) Note, in their latest proposal, NRDC
proposed a new set of more ambitious standards that would achieve a 42
percent reduction in Arkansas” CO, emissions in 2020 compared to 2011
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