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I.

Introduction

The purpose of this paper is to identify policies a President committed to addressing climate
change, and his or her successor, would likely consider promulgating in the next 10 years in the
absence of new authority from Congress.
The pressure on the next President to implement new greenhouse gas (GHG) policies will be
almost immediate. Under the Paris climate agreement,1 the United States submitted an Intended
Nationally Determined Contribution (INDC) in which it pledged to reduce the country’s GHG
emissions by 26% to 28% below 2005 levels by 2025.2 Several studies have concluded that the
Obama Administration’s current and planned policies will fall short of meeting this goal.3
Furthermore, the Paris agreement commits the United States and other parties to submit new
pledges by 2020 to achieve even deeper reductions starting after 2025.4
Yet, the next President is likely to encounter a Congress that remains deadlocked on issue of
climate change policy. Indeed, this deadlock could continue even into the administration of the
President’s successor. This means that Congress would not establish new (or restrict existing)
legal authorities and the President will have to look to existing laws.
To be sure, the next President might be opposed to an expansion of GHG regulation and seek to
roll back existing policies. Under such a scenario, the U.S. Supreme Court’s Massachusetts v.
EPA5 decision would make it difficult if not impossible to avoid any GHG regulation altogether.
Therefore, such a President would likely explore pathways to reverse or scale-back the
regulations and other policies introduced under the Obama Administration, including by
revisiting prior interpretations of legal authorities and methodologies for establishing emission
standards. This could involve requesting a voluntary remand of current litigation challenging the
regulations, or waiting until decisions have been rendered and then taking stock of potential
actions. In any event, in order to revise regulations, the President would need to follow the
requirements of the Administrative Procedure Act and the Clean Air Act, including supplying a
“reasoned analysis” to support the change of course.6 These actions presumably would draw
significant legal challenges. We have not undertaken a full legal analysis of this scenario.
The balance of this paper reviews the pathways that a President committed to further
development of climate policies would consider following. The paper analyzes only policies
beyond those already assumed in the U.S. INDC— which includes not only already-promulgated
policies (such as the Clean Power Plan and GHG emissions standards for new motor vehicles)
but also some anticipated policies (such future limits on existing sources of methane emissions
from the oil and gas sector).7
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We have focused on sectors that account for the largest quantities of U.S. GHG emissions, and
divided those sectors into two categories: stationary sources of emissions (the electric power
sector, the industrial sector, and the residential and commercial sector) and mobile sources (lightduty cars and trucks, heavy-duty trucks and other vocational vehicles, and aircraft). We have not
analyzed policies affecting sources and sinks in the land use, land use change, and forestry
sector.
In addition, our research has assumed that the next President’s first focus would be on legal
authorities that the government already has used to develop climate policies. Accordingly, we
have not analyzed other policy pathways that have received scholarly and advocacy attention—
including the use of Clean Air Act authorities to address international air pollution (section
115)8—although such pathways could serve as an important alternative or supplement to policies
analyzed in our project.
Implementing climate policies without new authorities from Congress implies enduring some
significant constraints. The policy pathways described below involve multiple rulemakings,
including by both the federal government and states, resulting in potentially substantial
administrative costs for the government and for regulated entities. In addition, the Executive
Branch is constrained in designing policies that are market-based and apply across states and
sectors, which means that new policies may be less ambitious or more costly (or both) relative to
a carbon tax or cap-and-trade program enacted by Congress. Each pathway would involve
varying levels of legal risk and strain on administrative capacity. In addition, the viability of
some pathways would depend on the outcomes of current litigation on regulations promulgated
by the Obama Administration. A comprehensive legal analysis of each of the pathways is
beyond the scope of this paper.
Nevertheless, our analysis indicates that the next two Presidents would have a number of
potentially viable pathways for regulation even without new authorities from a deadlocked
Congress. These initiatives could achieve significant additional GHG emission reductions. The
analysis suggests that, if these pathways are not foreclosed by court decisions, the pathways
could attain substantial emission reductions, and could contribute to putting the United States on
a path to “deep decarbonization.”9
As discussed below, our key findings are:
 Power Sector. Assuming favorable outcomes in the courts, the next President likely will
seek to tighten the emission standards in the Clean Power Plan Rule in light of decreasing
costs and increasing deployment of renewable energy. In addition, within the next 10
years, the Environmental Protection Agency (EPA) is likely to prescribe emission
standards for new gas-fired power plants that assume use of carbon capture and
sequestration (CCS).
 Industrial Sector. Driving major emission reductions in the industrial sector is
challenging but feasible. We expect future administrations to focus on emission
standards that would apply to new fossil fuel-combusting equipment that is used across
the sector—including requirements to use electricity or combined heat and power in lieu
of on-site industrial boilers and process heaters wherever feasible.
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 Commercial and Residential Sector. In the commercial and residential sector, we expect
future administrations to continue to roll out standards that would increase the efficiency
of appliances that use electricity. We also expect future administrations to explore
whether EPA could regulate manufacturers in order to require the production of less
carbon-intensive equipment.
 Public Lands. Another policy lever that future administrations might apply is to increase
royalty rates for extraction of coal and natural gas public lands and impose stringent
environmental requirements on new leases.
 Transportation Sector. We expect the next administration to consider revising the
existing model year (MY) 2022-2025 GHG emissions standards for light-duty vehicles as
part of the “mid-term evaluation” currently underway. We also expect future
administrations to extend and strengthen these standards for post-MY2025 vehicles,
potentially by adopting standards that require faster adoption of zero-emission vehicle
technology. Future administrations may also adopt fuels-based emission regulations that
will drive reductions from existing vehicles. Finally, we expect a future administration to
adopt emission standards for new aircraft and aircraft engines and to adopt a marketbased mechanism for offsetting emissions from international flights in line with
anticipated international agreements.
II.

Discussion
A.

Power Sector

By far the largest stationary source emitter of GHGs is the electric power sector. The sector
accounted for approximately 2060 MMT of carbon dioxide equivalent (CO2-e), or 33% of total
GHG emissions in 2014, dominated by emissions of carbon dioxide from combustion of coal and
natural gas.10
To address power sector emissions, the next President would likely consider expanding and
strengthening two regulatory programs EPA promulgated in 2015. One of the regulations is the
Carbon Pollution Standards Rule, which sets standards for new, modified and reconstructed
power plants.11 The second regulation is the Clean Power Plan, which establishes a federal-state
regulatory program addressing existing power plants.12
Each is an exercise of the agency’s authority under section 111 of the Clean Air Act, which
authorizes the establishment of emission performance standards based on the “best system of
emission reduction” that EPA determines is “adequately demonstrated” taking into account cost
and energy requirements. Both rules currently are subject to legal challenges, and the U.S.
Supreme Court has imposed a stay on the Clean Power Plan pending the outcome of litigation.
Assuming for the sake of argument that each rule is upheld in its current form, the next President
probably will consider amendments that would impose deeper emission reduction requirements.
For new and modified power plants, the President likely would focus on amendments to the
standards affecting gas-fired plants because very few, if any, new coal-fired power plants are
expected to be constructed in the next decade.13 The key question is whether EPA could justify a
determination that, for such new plants, CCS is the “best system of emission reduction” that has
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been “adequately demonstrated.” At this point in time, CCS for new gas-fired plants likely could
not meet the “adequately demonstrated” test. However, with continued public and private
investment in research, development, and deployment, CCS on new gas-fired plants may be able
to achieve this status within the next 10 years.
Existing power plants account for a far greater proportion of GHG emissions than new or
modified plants. The Clean Power Plan establishes emission limits for such plants through 2030
and beyond. However, we expect that the President would evaluate strategies for tightening
those limits, citing recent studies that suggest that the current rule left some amount of potential
emission reductions on the table.14 EPA might finalize revisions to the rule as part of a
proceeding to establish new rule deadlines after the Supreme Court stay has been lifted.15 To
pursue this pathway, the agency would have to overcome objections by some litigants that
section 111(d) of the Clean Air Act only authorizes EPA to promulgate section 111(d) guidelines
for a source category once and thereafter precludes any revisions to those guidelines.16
Assuming EPA may go forward with revisions, the most likely pathway for strengthening the
Clean Power Plan would be for EPA to find that it is reasonable to expect greater penetration of
renewables into the grid then the agency assumed in the 2015 version of the rule. EPA could
point to a development that occurred after promulgation of the rule: the Congressional enactment
of extensions to the production tax credit and the investment tax credit, which benefit wind and
solar generation projects.17 In addition, the agency likely would cite new studies that identify
decreasing costs for renewable technologies; advances in electricity storage; and more rapid
development and deployment of renewables in the next decade.18
A second pathway would be for EPA to re-assess and adopt technological approaches it deemed
to be too expensive in its 2015 rule. For example, EPA could assume the availability of offshore wind, rooftop solar photovoltaics, and renewable biomass. The agency could also assume
that coal-fired plants could implement co-firing or fuel switching to biomass or natural gas. To
support these approaches, EPA would have to provide new evidence that costs have fallen for
these emissions reduction options.
A third pathway would be for EPA to revisit abatement strategies that it rejected for legal or
policy reasons, such as demand-side energy efficiency or incentives for states to maintain
existing nuclear power plants deemed “at risk” of retirement. In a revised rule, EPA could reevaluate these decisions, but this pathway could entail higher legal risk than the two other
pathways discussed above.
EPA would need to carefully consider the timing of amendments to the Clean Power Plan rule in
order to provide sufficient notice to state regulators and to owners of affected power plants,
particularly if the amendments contemplate significant changes to the mix of generation
resources in the sector.
B.

Industrial Sector

With roughly 1,450 MMT CO2-e emitted in 2014, industrial sources account for approximately
20% of total U.S. GHG emissions.19 The sector consists of many different types of sources.
Only three sub-sectors contribute 1% or more of total U.S. emissions: refineries (2.5%), iron and
steel (1.2%), and cement (1%).
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Across all industrial facilities, nearly 60% of emissions derive from onsite fossil fuel combustion
for the production of heat, power, and steam to drive industrial processes. The turnover of such
equipment is relatively slow in this sector. The remaining emissions in the sector are byproducts
of particular industrial processes (primarily chemical reactions during the production of
chemicals, iron and steel, and cement).20 These industrial processes are highly tailored to
different sub-sectors, and lower-emitting alternatives are not widely available.
Because industrial emissions result from stationary facilities, they can be regulated under Clean
Air Act section 111(b) (for new and modified sources) and section 111(d) (for existing sources).
Given the challenging emissions profile of the industrial sector, we expect that EPA would look
closely at regulatory approaches that could achieve meaningful reductions with minimal
administrative costs.
In particular, we believe EPA likely would consider a non-traditional, hybrid approach to section
111 regulation. As one component of such a hybrid, EPA would set emission standards for the
types of fossil fuel-combusting equipment that are in wide use across the industrial sector and
that account for 60% of the sector’s emissions.
For new and modified combustion equipment, a cross-sector “best system of emission reduction”
evaluation could include: (1) use of new higher efficiency boilers and process heaters;21 (2) use
of lower emitting fuels in place of coal and oil (natural gas, biomass co-firing, or full use of
biomass fuels with relatively low lifecycle GHG emissions); or (3) most significantly, the use of
electric boilers and process heaters in certain circumstances, with zero emissions for the
production of steam or process heat.
For existing boilers, EPA might evaluate the “best system of emission reduction” in terms of an
overall improvement in efficiency (similar to what the agency has contemplated for coal-fired
power plants in the Clean Power Plan). EPA has previously identified possible efficiency
improvement measures for industrial boilers.22
EPA could supplement these cross-sector standards with more traditional rulemakings targeting
process-related emissions in particular sub-sectors. Here, we believe the agency likely would be
selective given the great number and variety of emitting units in different sub-sectors and the
limited availability of cost-effective abatement strategies, particularly for existing sources. For
the next 10 years, this hybrid approach may be the optimal, feasible approach for the industrial
sector.
The next Presidential administrations might also re-consider whether section 111 authorizes EPA
to establish an emission standard that takes into account a multi-sector emissions trading
program. In the Clean Power Plan rulemaking, the agency concluded that it did not have such
authority.23 However, a subsequent administration may opt to revisit that interpretation. If EPA
had such authority, it could impose a more stringent set of standards on the industrial sector, and
allow industrial sources to comply at least in part by purchasing credits from lower-cost emission
reductions in other sectors, resulting in greater emission reductions overall.
C.

Commercial and Residential Sector

The commercial and residential sector accounts for approximately 10% of total U.S. GHG
emissions, with roughly 584 MMT CO2e emitted in 2014.24 This sector includes all homes and
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commercial businesses, with the exception of industrial and agricultural businesses. Direct GHG
emissions derive primarily from combustion of fossil fuels for heating and cooking needs.
The next Presidential administrations could adopt a range of approaches to regulating GHG
emissions from this sector. First, we expect the Department of Energy (DOE) would continue to
drive reductions in emissions from appliances through standards set under the Energy Policy and
Conservation Act (EPCA).25 To target GHG emissions, DOE might work to promulgate
aggressive new and updated EPCA standards for emitting appliances such as oil- and natural gasfired furnaces, gas-fired stoves, and gas-fired water heaters.
Second, EPA might target residential and commercial sources that directly emit GHG (as
opposed to just consuming electricity) by setting section 111 standards. If EPA were to take this
approach, it would consider the “source” of pollution to be an appliance or product that creates
emissions. EPA would then control emissions by setting standards which only allow the sale,
importation, and distribution of products and appliances that achieve or exceed a certain GHG
emissions threshold. This threshold would, as always, have to be based on the “best system of
emissions reduction.”
The method described above is not the traditional approach EPA takes to setting section 111
standards. Typically, such standards apply at the point of use (e.g., the power plant), not at the
point of manufacture, sale, import, or distribution. Due to the sheer number of emitting
appliances and the political and administrative burden of regulating them directly, if EPA were
to use section 111(b) to address residential and commercial emissions, standards would almost
certainly apply to the entities that manufacture or distribute the products in question, rather than
the end users (e.g., homes and businesses).
While this is a less common approach, EPA has recently adopted this approach for new
residential wood heaters, hydronic heaters, and forced air furnaces.26 EPA might consider setting
standards similar to the new wood heater standards for GHG emissions from stoves, HVAC
systems, and water heaters.
Because the agency has rarely issued standards of this sort in the past, it could face significant
legal and political opposition. Nonetheless, we expect EPA would evaluate reductions that could
be achieved through this regulatory pathway.
D.

Public Lands

In addition to strengthening emission limits on stationary sources that burn fossil fuels, the next
administrations might consider policies that would increase the cost of fuels supplied to those
sources. In particular, the leasing of federal lands for fossil fuel extraction may have an impact
on the price of these fossil fuel resources and, as such, may impact the relative cost of coal, gas,
and fossil-free electric, heat, and steam production.27
At the extreme, there have been calls for the Department of Interior (DOI) to cease leasing lands
for fossil fuel production completely.28 However the next administrations are unlikely to take on
such an approach. More likely, future administrations might consider gradually scaling back the
amount of new lands (including offshore) that are offered for lease, and revise royalty rates—the
rates that fossil fuel production companies pay the federal government for the right to produce
the resource—to account for the environmental costs of that production.29
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These regulations could take a number of forms. For example, DOI already has taken a first step
towards reviewing royalty rates for oil and gas production on federal lands.30 In addition, DOI
has temporarily suspended new federal coal leasing while it reviews the program to identify
potential reforms that take the environmental consequences of coal production into account.31
Finally, DOI has already proposed regulations to limit waste of natural gas resources through
methane leakage and flaring, which will have the effect of limiting GHG emissions from natural
gas production on federal lands.32
Importantly, these measures are limited to the production of fossil fuels on federal lands. DOI
has no legal authority to limit production of fossil fuels on state or private lands. However, the
portion of fossil fuel production on federal lands can be substantial. Coal mining on federal
lands accounts for 41% of all coal produced in the U.S.33 Approximately 14% of natural gas
production in the U.S. occurs on federal land (including offshore).34
Additionally, any action by a new president would likely be limited to new fossil fuel leases.
DOI likely does not have authority to cancel existing leases or to change royalty rates on existing
leases. This may limit the effectiveness of any lease-based or royalty-based policy approach.
For example, existing federal coal leases are sufficient to sustain current levels of production
from federal land for approximately 20 years.35
E.

Transportation Sector

Emissions from the transportation sector constitute the second largest share of GHG emissions.
In 2014, the transportation sector accounted for 1,810 MMT of CO2-e emissions. This is
equivalent to a little less than one third of total U.S. GHG emissions.36 Transportation sector
emissions are almost completely the result of fossil fuel combustion—primarily gasoline, diesel
fuel, and jet fuel—by passenger vehicles and light duty trucks, medium and heavy duty trucks,
and aircraft. The Clean Air Act provides EPA authority to set emission standards for each of
these components of the transportation sector in sections 202 and 231.
In a series of joint rulemakings, EPA and the National Highway Traffic Safety Administration
(NHTSA) have established fuel economy and GHG emission standards for passenger vehicles
and light-duty trucks through MY2025. The agencies also agreed to a “mid-term evaluation” in
2018 in which they would review the MY2021-2025 standards in light of technological progress.
A new administration, therefore, will likely consider whether cost reductions and continued
technological progress enable more stringent emission standards for MY2021-2025; the new
administration might also consider establishing post-MY2025 standards. These standards could
take a number of forms in order to drive further emission reductions from passenger vehicles
including:
•

•

Increasing the Stringency under Current Methodology. A future administration might
adopt more aggressive assumptions about the cost-effectiveness and achievability of
technologies that reduce emissions, including greater penetration of alternative fuel
vehicles such as battery and plug-in hybrid vehicles and fuel cell vehicles.37 Affirmative
findings could form the basis of more stringent standards than under the current standardsetting methodology.
Adopting a New ZEV Mandate. A future administration might follow California’s lead
and require that a minimum percentage of vehicles sold by manufacturers are zero
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•

•

emission vehicles (ZEVs).38 However, because it is untested, this approach may present
additional legal and implementation risks.
Revising the Treatment of Advanced Vehicle Technology. A future administration might
revise its requirement that the calculation of emission rates for alternative fuel vehicles
take into account “upstream” emissions associated with electricity and hydrogen
production, which serves as a disincentive to deployment of those technologies.
Modifying the Current “Footprint” Approach. The joint EPA-NHTSA approach sets
standards for particular classes of vehicle (based on size or “footprint”) and is weighted
by sales. This approach is designed to be “size-neutral” but its effect is to limit the
overall emission reductions that occur if a greater number of large vehicles are sold than
expected. A future administration might consider making the emission rates less sizeneutral, so that manufacturers have strong incentives to make larger vehicles more
efficient (with lower emissions) or to modify their product mix to reduce the number of
large vehicles relative to smaller vehicles.39

EPA and NHTSA recently finalized joint standards for heavy-duty trucks and medium-duty
“vocational vehicles” through MY2027.40 A future administration might consider adopting more
stringent post-MY2027 standards, including through the policy changes outlined above for
passenger vehicles. Most significantly, more stringent standards could be issued by increasing
the assumed penetration rate of currently deployed technologies (such as Rankine cycle waste
heat recovery, advanced materials, and improved drivetrains), as well as through more
aggressive assumptions about previously unconsidered technologies (such as hybrid, battery
electric, fuel cell, and natural gas vehicles).
Finally, a future administration is likely to establish emission limits for aircraft and aircraft
engines. EPA has recently finalized the predicate “endangerment” finding for regulation of
aircraft engines. EPA has generally aligned its regulations under section 231 with the
International Civil Aviation Organization (ICAO). EPA and the Federal Aviation
Administration (FAA) have worked with other countries through the ICAO to develop
harmonized international aircraft GHG emission limitation measures; however the ICAO process
has been criticized for limiting regulation to aircraft engine designs and not covering in-use
aircraft. A future administration might work with the ICAO or adopt EPA emission standards
outside the ICAO process that require emission reductions from new aircraft engines using
existing designs, and reductions from in-use aircraft.
Importantly, EPA’s authority to establish emission standards is limited to new vehicles.41
Relatively limited vehicle turnover rates mean that even new stringent standards might not result
in substantial reductions from the sector for some time.42 To mitigate emissions from the
existing vehicle fleet, a future administration might adopt regulation of vehicle fuels.43 An
administration might pursue this approach in a number of ways. First, EPA might consider
revising the Renewable Fuel Standard (RFS), which requires the sale of specified volumes of
biofuels, to limit the use of higher-emission biofuel types such as corn-based ethanol and
increase requirements on lower-emission types such as cellulosic biofuels and biogas.
Alternatively, the agency could focus on mandating higher octane levels. EPA has relatively
broad authority to revise the RFS after 2022; however any revision may depend on the
availability of new advanced biofuel technologies. Second, EPA might consider adopting a
program modeled on California’s Low Carbon Fuel Standard. Third, EPA might consider
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adopting a cap-and-trade program for vehicle fuels.44 Options two and three may present
significant legal risks. Finally, EPA and the FAA have separate authority to establish fuel
regulations for aircraft fuel, which could be used to limit aircraft emissions.45 Each of these fuel
regulations presents certain legal and implementation challenges, but could achieve substantial
reductions in emissions from the transportation sector.
III.

Conclusions

The next two Presidents will face significant expectations to implement new climate policies, but
may continue to encounter a Congress that will not provide new legal authorities for such
policies. Under such conditions, our analysis has identified a number of potentially viable policy
pathways that a President committed to addressing climate change is likely to consider.
Implementation of these policy pathways over the next 10 years could result in significant
additional emission reductions.
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