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Ambitious action is needed to avert the worsening impacts
of climate change. In the absence of concerted, global
efforts, greenhouse gas (GHG) emissions will continue

to rise, posing huge economic, social, and environmental
risks to the United States, as well as the global community.
The year 2014 was the hottest on record, and the impacts
of climate change are becoming more frequent and severe,
with increasing costs to businesses, consumers, and public
health.? The United States is already experiencing sea-
level rise, higher frequency of flooding, heavier precipita-
tion events, and more frequent heat waves and wildfires.*
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findings, and recommendations. They are circulated to
stimulate timely discussion and critical feedback and

to influence ongoing debate on emerging issues. Most
working papers are eventually published in another form
and their content may be revised.
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a low-carbon economy. In this paper, we present pathways

that illustrate how the United States could move toward

a lower-carbon economy and meet its climate goals in the

2025—30 timeframe. The policies we examine to achieve

these reductions can encourage and accelerate recent

market trends, including more fuel-efficient vehicles
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coming to market and falling prices of renewable energy
technologies. This analysis estimates the impact of those
pathways on total U.S. emissions, incorporating many

of the policies we identified in our 2013 report—Can The
U.S. Get There From Here?>—and our 2014 study entitled
Seeing Is Believing: Creating a New Climate Economy in
the United States.®

Our analysis shows that the United States can make deep
cuts in GHG emissions while taking advantage of the
economic opportunities available in a low-carbon future
and providing global leadership on climate change. The
Administration has taken steps in this direction with the
President’s Climate Action Plan, which includes necessary
action in several key areas, including power plants, energy
efficiency, transport, and others.” But to get on track to
meet its 2020 emission reduction target (17 percent below
2005 levels)® or its 2025 target of 26—28 percent below
2005 levels, the United States will need to go beyond
actions taken to date.

We find that the United States can meet, and even
surpass, its announced target to reduce GHG
emissions by 26—28 percent below 2005 levels in
2025 with a comprehensive approach using exist-
ing federal laws and state action. This would include
expanding and strengthening some current and proposed
policies and standards and taking new action across
emission sources that are not yet addressed. Figure ES-1
presents emissions projections for three low-carbon path-
ways that could reduce U.S. emissions by 26—30 percent
below 2005 levels by 2025 and 34—38 percent by 2030.
We present a 10-point action plan that outlines specific
steps federal agencies and state governments can take to
achieve these reductions, recognizing that other pathways
could reach those targets as well by applying different
policy portfolios.

Looking beyond 2025, even deeper reductions will be
necessary in the long term to avoid the worst impacts

of climate change.® New federal legislation will likely be
needed to drive these deeper reductions; for example,

a carbon tax, cap-and-trade program, or national clean
energy standard. We modeled two pathways that could
reduce emissions 40—42 percent below 2005 levels by
2030 and 50—53 percent by 2040 with new legislation
that establishes a price on carbon together with comple-
mentary policies across the economy. These pathways
would maintain robust economic growth while pursuing a
low-carbon transition, with cuts in spending on energy in
the residential, commercial, and transport sectors.

U.S. GHG emissions have fallen by about 8 percent below
2005 levels in 2012 (the last year with historical data
available at the time of this analysis), due to increased use
of natural gas and renewable energy and improved energy
efficiency across the economy, among other factors. Fed-
eral and state policies—including fuel economy standards
for vehicles and federal appliance efficiency standards—
together with technological innovation, have contributed
to these trends. However, in recent years these reductions
also were partly driven by reduced economic activity
during the recession of 2008-10. In the absence of new
policies and programs, emissions are expected to begin
growing again as the economy continues to recover. Total
GHG emissions are expected to grow slowly from current
levels to 5 percent below 2005 levels by 2020 and 4 per-
cent by 2025, far from the U.S. emission reduction targets
for these years. Of course, future levels of GHG emissions
could be higher or lower than these projected levels due to
a variety of factors, including changes in fuel price trajec-
tories and consumer behavior.

The United States is currently taking a number of steps
that will reduce GHG emissions, using authority under
several existing laws, including the Clean Air Act, the
Energy Policy Act, and the Energy Independence and
Security Act. The Administration’s current activities build
off of its Climate Action Plan, released in 2013, which
developed reduction strategies across many critical sec-
tors and emission sources—including the power sector,
transportation, hydrofluorocarbons (HFCs), natural gas
systems, and others—that could be implemented using
existing laws. Many state and local authorities also are
taking action on climate change by increasing their use

of renewable energy and energy efficiency, incentivizing
clean vehicle technologies, and developing alternative
fueling infrastructure, among other strategies. Some are
finding that these actions can result in economic benefits.°

The United States set a goal to reduce GHG emissions
26—28 percent below 2005 levels by 2025 as part of a new
international agreement to be finalized under the United
Nations Framework Convention on Climate Change
(UNFCCC) by the end of this year."* As part of the negotia-
tions, each country will submit an Intended Nationally
Determined Contribution (INDC), representing its emis-
sion reduction pledge. The U.S. INDC did not provide a
detailed action plan for meeting the 2025 target, but it
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Figure ES-1 |
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Note: This figure depicts net GHG emissions under three low-carbon pathways we modeled in our analysis that could be pursued using existing federal laws and additional
state action. Core Ambition reflects the U.S. Environmental Protection Agency’s (EPA) proposed Clean Power Plan (CPP), in addition to emission abatement opportunities
across other sectors of the economy. Power Sector Push builds on Core Ambition by assuming that states and utilities go beyond the CPP as proposed, or that EPA
strengthens the proposal to take advantage of cost-effective energy efficiency resources and continued decreases in renewable energy costs. Targeted Sector Push assumes
that the CPP is finalized as proposed, but pushes the envelope in a few key areas outside the power sector to achieve economy-wide reductions similar to Power Sector Push.
Both of these pathways were designed to achieve very similar levels of emission reductions, illustrating alternative ways to go beyond a 26 percent reduction across the
economy, either through increased action in the power sector or outside the power sector. The shaded area between the pathways indicates that reductions anywhere in this
range are possible given mixtures of policies that blend these three pathways. See text for more details on these pathways and the Reference Case.
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makes clear that the United States will rely on core aspects
of the Climate Action Plan. The U.S. Climate Action Plan
is poised to make significant contributions toward meeting
these goals, particularly if finalized standards and strate-
gies across all aspects of the plan are sufficiently ambi-
tious. To date, however, actions taken to implement the
plan are not enough to get the United States to its 2020 or
2025 climate goals. To meet these goals, the country will
need to strengthen and expand some of the actions already
taken or proposed, and take action on additional sectors
not yet addressed.

We developed three pathways, described below and sum-
marized in Table ES-1, to determine the types of action
required to meet the country’s 2025 emission reduction
target. These pathways include mitigation opportunities
and policy tools that can be pursued using current federal
authorities, as well as additional state action. All three
pathways require ambitious action, which we define to
reflect measures that (1) are technically achievable; (2)
take advantage of and reinforce recent low-carbon tech-
nology and market trends; and (3) are necessary to cap-
ture the full scope of emission reduction opportunities in
a given sector. Our pathways serve as illustrative examples
of different combinations of policies and measures that
the United States can take to achieve its targets.

1. Our Core Ambition pathway would cut GHG
emissions by 26 percent below 2005 levels
in 2025 and 34 percent in 2030. This pathway
assumes that the U.S. Environmental Protection
Agency’s (EPA) Clean Power Plan is finalized as
proposed and actions are taken to harness low-car-
bon opportunities across most other sectors of the
economy.® These actions include new and strength-
ened federal appliance efficiency standards, improved
GHG and fuel efficiency standards for passenger
vehicles and medium- and heavy-duty trucks, new

GHG standards for industry, emissions standards for
new and existing natural gas systems, reduced HFC
consumption, and others. Under this pathway, power
sector carbon dioxide (CO,) emissions fall 40 percent
below 2005 levels by 2030 as a result of both the Clean
Power Plan (as proposed) and additional reductions in
electricity demand from federal standards for residen-
tial, commercial, and industrial equipment.”

Roughly 70—75 percent of the potential abatement we
identified in 2025 under this pathway is in sectors in
which the Obama Administration has already begun to
act. The United States can capture the remaining abate-
ment potential by taking new action across emission
sources not yet addressed and strengthening those
already in place.

Because the power sector is the largest source of potential
emissions abatement in the United States, the stringency
of actions in this sector significantly affects how much
additional action is needed across other sectors to achieve
deeper economy-wide reductions. Our next two pathways
examine two alternative ways to go beyond the Core Ambi-
tion pathway, either through greater action in the power
sector or greater action outside the power sector:

2. Our Power Sector Push pathway reduces GHG
emissions by 30 percent below 2005 levels
in 2025 and 38 percent in 2030. This pathway
assumes that EPA strengthens the proposed standards
for existing power plants under its Clean Power Plan,
and renewable energy technology costs continue their
rapid decline. This allows states and utilities to deploy
more renewable energy and energy efficiency, leading
to CO, emission reductions in the power sector of 45
percent below 2005 levels by 2025 and 52 percent by
2030. The Power Sector Push Pathway also includes
policies affecting residential, commercial, and indus-
trial energy use; transportation; natural gas systems;
and various industrial gases consistent with the Core
Ambition pathway.

#In June 2014, EPA used its authority under the Clean Air Act to propose the Clean Power Plan, which establishes state-specific CO, emission standards for existing power plants and provides
states with flexibility in how they can comply. States will develop implementation plans after the rule is finalized in the summer of 2015. EPA estimates that the plan will cut national power
sector CO, emissions 30 percent by 2030. For more information, see: <http://www2.epa.gov/carbon-pollution-standards/clean-power-plan-proposed-rule>.

v \We assume that EPA sets separate standards for industry, and DOE establishes new and strengthened appliance and equipment standards (we do not assume implementation of any state
appliance standards). We assume that CO, reductions resulting from these measures are additional to the CO; reductions resulting from EPA’s proposed Clean Power Plan. Under this
assumption, states would take credit only for efficiency measures that go beyond a baseline adjusted for these new federal measures. As the rule is implemented, it may be possible for states
to receive credit for measures related to industrial efficiency and appliances regulated by federal standards, but EPA has not yet released guidance on these issues.
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Table ES-1 |
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B Clean Power Plan as proposed combined with

federal appliance and industrial efficiency
standards (leading to power-sector emission
reductions in the range of 36 percent below
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@ Low carbon trends are accelerated through the
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in this study.

2020s either in the power sector via greater
deployment of renewables and energy efficiency
(leading to power-sector emissions reductions
in the range of 45 percent below 2005 levels

in 2025 and 52 percent in 2030) or across four

other key sectors (passenger vehicle CAFE
standards, passenger vehicle travel demand,
industrial energy efficiency, residential and
commercial natural gas demand).

3. Our Targeted Sector Push pathway also
reduces GHG emissions by 30 percent below
2005 levels in 2025 and 38 percent in 2030.
This pathway limits the power sector to emission
reductions consistent with the proposed Clean Power
Plan, but achieves deeper economy-wide reductions
by pushing the envelope in four key areas: passenger
vehicle efficiency, travel demand, industrial energy
use, and natural gas demand in buildings.

The Targeted Sector Push pathway would require

even more accelerated deployment of next generation
vehicle technologies than has occurred in recent years,
allowing current GHG and CAFE standards for light-
duty vehicles (model years 2017—25) to be reached
five years earlier than the Core Ambition pathway. In
addition, this pathway reflects slower growth in per-
sonal travel demand, facilitated by supportive poli-
cies such as compact development patterns together
with improved public transportation. In the industrial
sector, both emissions standards and voluntary mea-
sures are scaled up to more fully capture efficiency
opportunities and increased use of lower-carbon fuel
sources. This pathway also captures greater natural gas
savings in homes and commercial buildings through
accelerated adoption of state efficiency savings targets.
Outside these areas, the Targeted Sector Push Pathway
includes policies affecting residential, commercial, and

industrial energy use; transportation; natural gas sys-
tems; and various industrial gases consistent with the
Core Ambition pathway.

While these pathways are based on existing federal
authorities and action at the state level, implementation of
policies that drive reductions at the upper end of the range
(in particular those in our Targeted Sector Push pathway)
would be enhanced by supportive congressional actions.
These actions could include periodic transportation
reauthorizations bills that help promote reduced travel
demand (such as improvements to public transportation
options), as well as new or reauthorized tax provisions
promoting renewable energy and energy efficiency. At a
minimum, we assume that Congress does not block execu-
tive branch actions using existing authorities.

Emission reduction opportunities

Figures ES-2 and ES-3 illustrate the emission reduction
opportunities by sector. The power sector represents the
largest opportunity for GHG emissions abatement across all
our pathways, where cleaner generation combined with more
efficient electricity use could reduce power-sector CO, emis-
sions 45 percent below 2005 levels by 2025 and 52 percent
by 2030. HFCs, industry,* vehicles and reduced transport
demand, and natural gas systems also offer important abate-
ment opportunities in the 2025—30 timeframe.
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Figure ES-2 | U.S. Emissions by Sector in Reference Case and Low-Carbon Pathways in 2025
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Delivering on the U.S. Climate Commitment: A 10-Point Plan Toward a Low-Carbon Future

Figure ES-3 | U.S. Emissions by Sector in Reference Case and Low-Carbon Pathways in 2030
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Box ES-1 | Modeling Our Pathways

We modeled three pathways that examine abatement
opportunities under existing federal authorities and state
action using WRI's Greenhouse Gas Abatement Model
(WRI-GAM), a bottom-up, sector-by-sector, Excel-based
model that estimates emission reductions resulting from
implementation of a variety of policy levers. We developed
our own Reference Case based largely on U.S. govern-
ment projections by the U.S. Energy Information Agency
(EIA) and the U.S. Environmental Protection Agency (EPA).
Unless otherwise noted, “Reference Case” here always
refers to the one constructed for this analysis, and not to
any official EIA or EPA projections or reference cases. The
model then incorporates the effects of sector-based and
end-use-based policies with impacts across six GHGs—
carbon dioxide (CO,), methane (CHy), nitrous oxide (N,0),
hydrofluorocarbons (HFCs), perfluorinated compounds
(PFCs), and sulfur hexafluoride (SFs)—projected out to
the year 2040. While we do not include specific policies
addressing land use and forestry, all three pathways (along
with the Reference Case) assume the “high sequestration”
projection from the latest U.S. report to the UNFCCC.?
WRI-GAM is not an economic model, thus we could

not capture the economic impacts of policies using this
model. See See Chapter 2 of the full working paper and
the Appendix for further description of our model, data
sources, and methodology.

We used the version of the Energy Information Adminis-
tration’s (EIA) National Energy Modeling System (DUKE-
NEMS) maintained by Duke University’s Nicholas Institute
for Environmental Policy Solutions—which collaborated
with WRI'in this study—to model our two pathways, which
examine longer-term abatement opportunities through new
legislation and the economic impacts of these pathways.
This modeling effort is described in more detail in Chapter
3 of the full working paper and the Appendix.

¢ U.S. Department of State. 2014. “2014 U.S. Climate Action Report to
the UN Framework Convention on Climate Change.” Accessible at:
<http://www.state.gov/e/oes/rls/rpts/car6/>.

TEN-POINT ACTION PLAN TO MEET
THE 2025 REDUCTION TARGET

The United States should move forward with ambitious
action across the economy to make significant emissions cuts
in the 2025—-30 time frame and meet its 2025 climate target.
The Administration’s implementation of the Climate Action
Plan has provided a valuable start for achieving the necessary
reductions. However, to meet the target, the country will need
to strengthen measures already taken or proposed and take
action in areas that have not yet been addressed. We have
developed a ten-point plan, described in more detail below, of
specific steps federal agencies (acting within existing author-
ity) and states can take to achieve the necessary reductions.

Table ES-2 | 10-POINT ACTION PLAN

Strengthen the Clean Power Plan both in the near
term and over time to fully reflect cost-effective
renewable energy and energy efficiency potential.

Scale up programs for residential and commercial
energy efficiency.

Continue and expand programs to reduce
hydrofluorocarbon (HFC) emissions.

Use emissions standards and voluntary programs
to improve industrial energy efficiency.

Set methane emissions standards for new and
existing natural gas and oil infrastructure.

Extend and strengthen GHG and fuel economy standards
for passenger cars while reducing travel demand.

Extend and strengthen GHG and fuel efficiency
standards for medium- and heavy-duty vehicles.

Accelerate air travel management and establish
standards for new aircraft.

Reduce methane emissions from landfills, coal mines,
and agriculture through standards or other measures.

Reduce emissions from other sources while increasing
carbon sequestration from forests and other land types.
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1. Strengthen the Clean Power Plan both in
the near term and over time to fully reflect
cost-effective renewable energy and energy
efficiency potential

Accounting for up to 49 percent of total reductions in

our pathways in 2025 and 44 percent in 2030, the power
sector presents the greatest opportunity for low-cost (and
even no-cost) emission reductions. While our analysis
shows that the Clean Power Plan does not need to be
strengthened in order to reduce economy-wide emissions
by 26 percent below 2005 levels in 2025 (as long as ambi-
tious action is taken across other emission sources), doing
so would enable the United States to more easily achieve
the upper range of its 2025 target and achieve deeper
reductions beyond the 2025—30 time frame.

The sector has already begun to decarbonize, with power
sector CO, emissions 15 percent below 2005 levels in 2013
due to a combination of fuel-switching away from coal and
slower growth in demand.’s Natural gas supplies and prices
will likely remain favorable to further fuel-switching, and
the costs of solar and wind power will likely continue their
long-term downward trends.'# Leading states are finding
that renewable energy investments are driving energy

bill savings, supporting new jobs, and providing other
economic benefits.’s The shift away from coal also reduces
emissions of other pollutants, including sulfur dioxide,
nitrogen oxides, particulate matter, and mercury, which
results in numerous public health benefits. These health
benefits often outweigh the estimated cost of the transition
to a low-carbon power system, usually many times over.*

The proposed Clean Power Plan would reduce power plant
CO, emissions by roughly 30 percent below 2005 levels

by 2030, but our analysis suggests that the United States
can achieve even deeper reductions from the power sec-
tor—roughly 52 percent below 2005 levels by 2030. Even
though there is a short window of time before EPA finalizes
the Clean Power Plan in the summer of 2015, the final rule
should reflect, to the extent possible, each state’s cost-
effective renewable and energy efficiency potential. Studies
have shown that a more rapid decarbonization of the power
sector in the post-2020 time period is possible, as well as
legally defensible, especially when considering the declining
costs of wind and solar energy.”*® As technological inno-
vation continues and renewable energy costs continue to
decline going forward, EPA should revisit these targets peri-
odically (as it is planning to do with its passenger vehicle
standards) to ensure that each state’s standard continues to
reflect the full scope of opportunities in this sector.

2. Scale up programs for residential and
commercial energy efficiency

Energy efficiency is often less expensive for electric utilities
than building new sources of electricity generation (power
plants)—and deployment of efficiency technologies can
lead to direct financial savings for homes and businesses.
Federal and state programs—including federal appliance
standards, state energy efficiency savings targets, state
building energy codes, and others—have increased the
deployment of more efficient technologies, such as heating
and cooling systems, refrigerators, light bulbs, and many
others. These programs have helped decouple economic
growth from growth in energy demand and saved billions of
dollars for households and businesses.*

However, market barriers—including misaligned incentives
between those who make investment decisions and those
who receive the benefits (such as landlords and tenants),
lack of information about the benefits of efficient products,
and others—can prevent the adoption of the most efficient
technologies. Much greater efficiency potential is available
in residential and commercial buildings, as well as in the
industrial sector (discussed in action number 4).

In order to harness this potential, EPA should strengthen
the Clean Power Plan by taking into account all cost-
effective energy efficiency potential when developing state-
specific standards. This would encourage more widespread
deployment of state efficiency programs, leading to greater
demand reductions and savings for consumers. The

U.S. Department of Energy (DOE) and EPA also should
continue to scale up existing policies and programs, which
are already delivering benefits many times greater than
their costs. This includes continuing to strengthen existing
appliance standards (for example, for residential boilers,
commercial unit heaters); setting appliance standards

for equipment not currently covered (for example, for
computer equipment, commercial ventilation equipment,
general service lamps); increasing funding for research,
development, and deployment of efficient technologies
and processes; expanding partnerships with businesses
and industry (for example, DOE’s Better Buildings Chal-
lenge); and expanding efficiency labeling programs (for
example, ENERGY STAR). New and strengthened appli-
ance standards and less energy-intensive manufacturing
together with the Clean Power Plan could lead to total
electricity demand reductions of 9—10 percent below
projected levels in 2025 and 11—13 percent in 2030.
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3. Continue and expand programs to reduce
hydrofluorocarbon (HFC) emissions

Emissions of HFCs, which are used primarily for refrigera-
tion, air conditioning, and the production of insulating
foams, have been increasing due to the phaseout of ozone-
depleting substances (chlorofluorocarbons and hydrochlo-
rofluorocarbons) under the Montreal Protocol and Clean
Air Act, which HFCs replace. Some HFCs have very high
global warming potential (GWP), though alternatives with
low GWPs are increasingly available. Several companies
have begun to use these alternatives, with many saving
money and energy while they reduce GHG emissions.>°
For example, Coca-Cola, Pepsi, Heineken, Red Bull, and
Ben & Jerry’s have all achieved 10—40 percent efficiency
improvements by adopting low- or zero-GWP refrigerants
in equipment such as vending machines.* However, some
low-GWP replacements have relatively high upfront costs,
require the replacement of old equipment, or require
equipment redesign.>? Thus, there is little reason to believe
that the U.S. market will rapidly move to these alternatives
without new rules or other incentives.

Reducing the use of HFCs represents the second largest
abatement opportunity—at least 16 percent in 2025 and
18 percent in 2030. While the United States (with Canada
and Mexico) has proposed an amendment to the Montreal
Protocol for the past several years that would phase down
the use of HFCs globally, it has yet to be passed. To help
spur reductions of HFCs domestically pending such an
agreement, EPA has started to implement measures that
address high-GWP HFC use in personal vehicles and in
pickups, vans, and combination tractors.? In February
2015, EPA finalized rules through the Significant New
Alternatives Program (SNAP) program to approve low-
GWP alternatives. Proposed rules to move some higher-
GWP HFCs out of the market for various applications are
anticipated to be finalized this year.>

Opportunities exist to make HFC reductions beyond those
proposed by EPA to date. While a global phasedown,
through the Montreal Protocol, would be much more effec-
tive than a few individual countries taking action alone,
EPA can use the SNAP program to jump start the removal
of high-GWP HFCs from the market when low-GWP alter-
natives become available.?s However, it will be important
for EPA to ensure that new alternatives are both safe and
efficient. EPA should also extend the servicing and disposal
of air conditioning and refrigeration equipment require-
ments for ozone-depleting substances to HFCs in order to
increase HFC reclamation and recycling.2

4. Encourage industrial energy efficiency

Industry is a broad category that includes a wider range of
economic activities than the residential, commercial, and
transport sectors. The energy and emissions intensiveness
of industrial activity varies among manufacturing, con-
struction, agriculture, energy transformation, mining, and
forestry subsectors.?” Total U.S. industrial sector emis-
sions peaked at 1.9 billion metric tons of CO, in 1979 and
have intermittently declined since the late 1990s. In 2013,
total U.S. industrial sector emissions amounted to 1.5 bil-
lion metric tons CO, (accounting for both direct emissions
and indirect emissions attributable to electricity use).?®

Within the industrial end use of energy, energy efficiency
improvements (including technical improvements, mate-
rial efficiency, and waste reduction) and fuel-switching
are the primary levers for industrial sector emission
reduction, while the growth of combined heat and power
offers additional reductions. Industrial sector demand, as
reflected in the value of shipments, is expected to grow by
more than a third between 2015 and 2030.2°

Industrial energy efficiency is inhibited by persistent
barriers, including financing (such as intra-company
competition for capital, corporate tax structures that allow
companies to treat energy expenditures as tax offsets,
split incentives, and energy price trends), regulation
(monopolistic utility business models and cost-recovery
mechanisms, exclusion of efficiency from energy resource
planning), and informational barriers (ignorance of
incentives and risks, unavailable energy use data, and
lack of technical expertise). Barriers to energy efficiency
improvement combine with industrial sector demand
growth to create a range of challenges and opportunities
that will influence the absolute level of industrial-sector
GHG emissions in the United States. Achieving absolute
industrial sector GHG emission reductions below 2012
levels will require additional investment and policy action
as described in the Core Ambition, Targeted Sector Push,
and Power Sector Push pathways.

Emissions mitigation in the industrial sector represents
the third largest near-term abatement opportunity
modeled in our assessment. Industrial end-use efficiency
and fuel switching account for about 11 percent of abate-
ment opportunities in 2025 and 2030, separate from

the emission reduction related to electricity generation
(from Clean Power Plan implementation) and natural
gas production. To achieve these emission reductions,
EPA should combine ambitious minimum performance
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standards for equipment with voluntary benchmarking
and labeling programs to encourage further industrial
efficiency improvements.

5. Reduce methane emissions from natural
gas systems

Leakage and venting of natural gas during its production,
processing, transmission, and distribution represents

a significant source of methane emissions and other

air pollutants such as volatile organic compounds. But
methane emissions also present an opportunity for cost-
effective reductions by reducing the waste of this resource.
Addressing these leaks means more natural gas is avail-
able to bring to market. These reduced methane emissions
account for at least 7 percent of the abatement opportu-
nity in 2025 and 5 percent in 2030. Market barriers can
prevent drillers and other service providers from updating
their equipment and practices to avoid methane losses.
Additional policies are needed to spur necessary invest-
ments in emissions control technologies and practices.

EPA rulemakings have taken the first steps by indirectly
reducing methane emissions in this sector, and forthcom-
ing methane standards for new oil and gas infrastructure
are an important step in the right direction, but much
remains to be done. One recent study estimated that 40
percent of emissions from onshore gas development can
be eliminated at an average cost of a penny per thousand
cubic feet.2° EPA should propose and finalize standards on
both new and existing natural gas systems by 2017, and
phase in implementation through 2020, to reduce meth-
ane leakage by 67 percent below Reference Case projec-
tions. This can be achieved using existing technologies,
many of which pay for themselves in three years or less.

6. Extend and strengthen standards for
passenger cars while reducing travel demand

Passenger vehicles account for at least 4 percent of total
reductions in 2025 and 7 percent in 2030. To capture this
potential, EPA and the U.S. Department of Transportation
(DOT) should continue to extend and strengthen existing
standards for passenger vehicles. Greenhouse gas and
fuel economy standards for light-duty vehicles enacted

in 2012 will approximately double the fuel economy of
new vehicles by 2025, delivering net savings to many
consumers (due to decreased fuel use) and decreasing
American reliance on oil imports.3' But further progress is
possible, especially with advances in conventional vehicle
technologies and battery and fuel cell technologies. The

continuation or acceleration of the trends in alternative
vehicle technology we are seeing today can help make
large improvements in fuel economy possible in 2025 and
beyond, resulting in even larger fuel savings for drivers.
When current standards for light-duty vehicles end in
2025, EPA and DOT should seek a 63 mpg CAFE standard
(126 grams per mile) by 2030. This would require car
manufacturers to innovate and federal and state govern-
ments to expand alternative vehicle infrastructure across
the country. As a result, American drivers would benefit
from annual fuel savings at the pump. Additional policies
will be needed at the federal and state level (such as tax
credits, zero emission vehicle mandates, research and
development) to support the adoption of alternative fuel
vehicles and to install the infrastructure required to sup-
port these technologies. Putting these policies in place can
help accelerate the technology learning curve and bring
lower-cost alternative vehicles to market faster.

Transportation policies can reduce travel demand, thus
lowering fuel use and emissions from vehicles. Passenger
vehicle travel demand is already growing more slowly now
than in the past decades, due in part to social and demo-
graphic trends. It is uncertain whether these trends will
continue or whether travel demand growth will rebound
due to continued recovery from the recession, population
growth, changes in oil prices (such as the rapid declines
that occurred in late 2014), or other factors.

State and local policies should aim to reinforce recent
trends, for instance, through compact development pat-
terns coupled with improved public transportation and
safe options for walking and biking. DOT, EPA, DOE, the
U.S. Department of Housing and Urban Development, and
other federal agencies can encourage and support these
efforts in a number of ways, including increased fund-

ing for public transit infrastructure, implementation of
performance criteria for funding that incentivizes compact
development and related strategies, research and develop-
ment, tax policies that promote infill development (such
as renewal of the Federal Brownfield Tax Incentive), and
technical assistance.3?

7. Extend and strengthen fuel efficiency
standards for medium- and heavy-duty
vehicles

The heavy-duty truck sector accounts for at least 4 per-

cent of abatement potential in 2025 and 6 percent in
2030. Current medium- and heavy-duty vehicle GHG
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and fuel consumption standards are estimated to result

in $49 billion in net benefits to society (from fuel sav-
ings, CO, reductions, reduced air pollution, improved
energy security due to decreases in the impacts of oil price
shocks, and other benefits) over the lifetime of model

year 2014—18 vehicles.33 EPA and DOT have another big
opportunity coming up when new standards are proposed
for the post-2018 time frame sometime in 2015. EPA and
DOT should set strong standards to reduce fuel consump-
tion rates an average of 40 percent below 2010 levels by
2025.34 This level of fuel savings can be achieved using
technologies that are currently available—such as tractor
and trailer aerodynamic enhancements, hybridization and
electric drive, and weight reduction, among others—that
are estimated to have an average payback period of less
than two years.

8. Accelerate air travel management
improvements and establish standards for
new aircraft

Improving the existing aircraft fleet operations and mak-
ing new aircraft more efficient represents at least 2 percent
of the abatement opportunities we identified in 2025 and
2030. To achieve these reductions, the Federal Aviation
Administration should continue to reduce GHG emissions
from aircraft by expanding initiatives—under its Next
Generation Air Transport Systems program—that enhance
the way air travel is managed across the country. In antici-
pation of international adoption of aircraft CO, emissions
standard in 2016, EPA should stay on track to release an
advanced notice of proposed rulemaking in 2015 and final-
ize its findings in 2016, and should aim to set standards
that improve the fuel efficiency of new aircraft in the range
of 2-3 percent annually.

9. Reduce methane emissions from landfills,
coal mines, and agriculture

Taking action on additional methane sources represents
at least 3 percent of the abatement opportunity in 2025
and 2 percent in 2030. EPA should finalize its proposed
methane emissions standards for new landfills, and set
standards or develop other programs that reduce methane
emissions from existing landfills. The EPA should also
take additional action, either using its authority under the
Clean Air Act to set emissions standards, or through other
measures, to reduce methane emissions from coal mines.
Opportunities exist to reduce methane emissions from
agricultural sources,?® however, quantifying these sources
was beyond the scope of this analysis.

10. Reduce emissions from other sources
while increasing the U.S. carbon sink

Other emission sources, like off-highway vehicles, nitric

and adipic acid manufacturing, and PFC and SF, emission
sources, represent 4 percent of the abatement opportunity
in 2025 and 5 percent in 2030. Federal agencies—including
EPA and DOE—should establish emission or efficiency stan-
dards, expand existing voluntary programs, and/or establish
new programs or other measures to address these sources.
The United States should also develop a plan to maintain
and even increase the nation’s carbon sinks, especially given
the uncertainty of current sequestration projections and the
latest data suggesting that U.S. forests are likely to sequester
carbon at a slower rate over the long term.?”

Deeper GHG emission reductions will be needed beyond
2025 to avoid the worst impacts of climate change. A
transition to a low-carbon economy in the 2030—40 time
frame will likely require new legislation to overcome
market barriers and provide the long-term, consistent
policy signals that provide confidence for investors in new
technologies and infrastructure.

We find that climate legislation—together with
targeted complementary policies across the
economy—can reduce U.S. GHG emissions 40—42
percent below 2005 levels in 2030 and 50—53
percent in 2040. Reductions of this magnitude would
require greater action from the power sector than is

likely possible using existing laws—more than double the
reductions under the Clean Power Plan as proposed by
2030. We explored two policy pathways that could achieve
these reductions, either through a carbon price that solely
affects the power sector or a carbon price on all energy-
related CO, emissions.3® New legislation could establish a
carbon price through a tax mechanism or a cap-and-trade
program while a flexible national clean energy standard
could effectively put a price on carbon in the power sector.
These pathways also would require implementation of
standards and other measures identified in our 10-point
plan to drive deeper reductions across the economy.

A low-carbon transition of this magnitude does not
require sacrificing the health of our economy. The legis-
lative pathways we explored include actions that cover
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a range of costs—from negative costs with net savings
accruing to consumers, to positive costs. Our results show
that a long-term low-carbon transition could be pursued
in parallel with robust economic growth, with relatively
small shifts from the expected economic trajectory in the
Reference Case scenario.

Economic modeling of our legislative low-carbon path-
ways indicates:

Little long-term impact on gross domestic
product (GDP). While GDP grows marginally slower
through 2022 under our legislative pathways, it picks
up and eventually grows slightly faster compared to the
Reference Case starting in 2023. By 2030, GDP is on
average 0.7 percent lower than Reference Case levels
and by 2040, it’s only 0.3 percent lower. These differ-
ences are fairly minor when one considers the size of
the U.S. economy. In 2030, for example, GDP losses
are equivalent to about three days of economic output
that year ($170 billion less in GDP compared to a total
economy of over $24 trillion). In addition, the United
States would likely experience positive economic im-
pacts related to public health benefits associated with
accompanying reductions in conventional air pollut-
ants, as well as longer-term climate-related benefits.

Little near-term impact, and no long-term
impact, on employment. Total employment is
projected to show a similar pattern as impacts on
GDP. Employment in some sectors would be expected
to grow (for example, renewable energy) while others
would decline (coal production). Overall, our legisla-
tive pathways result in slightly higher unemployment
rates in the near term compared to the Reference
Case, but nearly equivalent rates by 2030 (roughly 5
percent). The legislative pathways have slightly lower
unemployment rates in the longer term (2030 to
2040). Of course, it will be important to manage the
transition for future job seekers in declining sectors.

Lower energy bills in the residential,
commercial, and transport sectors. Significant
demand reductions from energy efficiency policies
more than offset higher electricity rates and higher
fuel prices, resulting in lower energy spending
compared to Reference Case levels. While electricity
expenditures increased 6—15 percent by 2030 in

the industrial sector under both of our legislative
pathways, total energy spending in industry decreased

by 15 percent in 2030 under the pathway that
included targeted efficiency standards in addition
to a price on carbon in the electricity sector.

Our results, in combination with recent trends and other
analyses, suggest that the United States has an oppor-
tunity to capture multiple economic benefits by pursu-
ing a long-term transition to a low-carbon economy.
Well-designed policies can reduce GHG emissions while
stimulating technological innovation, saving American
consumers money, and improving public health. Three
long-term recommendations can facilitate the transition
to a low-carbon future:

1. Congress should implement new legislation to drive a
deep decarbonization across all sectors.

2. Federal, state, and local authorities should continue
to implement supportive policies across key emission
sources.

3. The federal government should increase investment
in research, development, and deployment of clean
energy technology.
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