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Executive Summary

T

he Federal Energy Regulatory Commission (FERC) is an independent agency that regulates industries of
fundamental importance to accomplishing clean energy transition: interstate transportation of oil, transmission
and sale of natural gas, transmission of electricity in interstate commerce, wholesale sales of electricity, and
hydropower. FERC is often overlooked as an important agency for climate policy, but swift regulatory reforms in FERCjurisdictional sectors are crucial for cost-effective decarbonization.
FERC should take an active role in better aligning regulatory practices with climate policies, speeding up development
of necessary transmission infrastructure, and reforming energy market rules. FERC’s actions – or failure to act – in these
three specific areas will help determine the success of the next administration’s climate and clean energy policies.
FERC has the authority to undertake the reforms outlined below under either the Federal Power Act (FPA), the Natural
Gas Act (NGA), or the National Environmental Policy Act (NEPA).
To enable a fast, cost-effective clean energy transition, FERC should:
(1)

(2)

(3)

Revise its rules and regulations to properly account for GHG emissions by:
a.

Exploring carbon pricing opportunities in wholesale energy markets; and

b.

Quantifying and monetizing GHG emissions in interstate natural gas infrastructure reviews.

Revise its transmission policies to enable cost-effective national decarbonization by:
a.

Improving the interregional transmission planning process to incentivize more interregional
coordination, more competition, and a formal consideration of state public policy goals;

b.

Requiring the use of a comprehensive cost-benefit analysis in transmission planning, with
requirements to consider societal benefits, including environmental benefits; to consider nontransmission alternatives and measures; and to rely on forward-looking analysis using the best
available methodologies; and

c.

Adopting incentive- or performance-based regulation to improve regulatory incentives.

Reform its electricity market rules to ensure effective participation of new technologies and high penetration
of renewable energy resources by directing ISOs/RTOs to start a comprehensive evaluation of their market
rules to enable technology-neutral participation of clean and renewable resources.

In addition, to ensure FERC can undertake these reforms quickly and effectively, the Department of Energy’s should
delegate its authority to designate National Interest Electric Transmission Corridors to FERC.
With these reforms, federal policymakers can take advantage of important opportunities energy markets can provide to
combat climate change while ensuring an economically efficient and speedy clean energy transition.
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I. Introduction

T

he Federal Energy Regulatory Commission (FERC) is an independent agency that regulates industries
of fundamental importance to accomplishing the clean energy transition in the United States: interstate
transportation of oil, transmission and sale of natural gas, interstate transmission and wholesale sale of electricity,
and hydropower.1 Because FERC is generally considered to be an “economic” regulator and not an “environmental”
regulator, its crucial role in enabling climate change policy might not be apparent at a first glance. But a clean energy
transition at the pace necessary to meet the nation’s climate policy goals will require FERC to take an active role in
better aligning current energy regulatory practices with climate policies, speeding up the development of necessary
infrastructure, and reforming energy market rules. Consequently, FERC’s actions – or failure to act – in these three
specific areas will have significant consequences for the success of any climate and clean energy policies enacted in the
coming years.
Not only would action by FERC be beneficial for climate goals, but inaction could be harmful to the pursuit of betteraligned energy and climate policy. For instance, several of FERC’s rules and regulations that govern organized wholesale
markets favor traditional electricity generation resources, which are typically fossil-fueled, and so can hinder the costeffective deployment of newer and cleaner resources. This bias could persist even if federal climate legislation seeks to
address emissions from the electricity sector. Thus, FERC eliminating market barriers and reforming market rules to
ensure technology neutrality is necessary for achieving clean energy targets quickly and cheaply.
To enable a fast and cost-effective clean energy transition, FERC should:
1)

Amend its regulations and market rules to properly account for greenhouse gas emissions in all sectors it
regulates;

2)

Revise its transmission policies to ensure better utilization of the nation’s renewable energy resources; and

3)

Develop a plan for making its market rules technology-neutral to facilitate participation of new energy
technologies and thereby enhance the economic efficiency of FERC-jurisdictional markets.

FERC has the authority to undertake these reforms under the Federal Power Act (FPA), the Natural Gas Act (NGA),
or the National Environmental Policy Act (NEPA). And, with these reforms, federal policymakers can take advantage of
the important opportunities that energy markets can provide to combat climate change, while ensuring an economicallyefficient and speedy clean energy transition.
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II. FERC Should Revise Its Rules and
Regulations to Properly Account for
Greenhouse Gas Emissions

E

conomically, the ideal policy to combat climate change is a nation-wide, economy-wide carbon tax that can
fully internalize the external damage greenhouse gases cause.2 However, such a carbon tax would require new
legislation, and might not be politically plausible. Until Congress can enact an economy-wide carbon tax,
alternative policies and regulatory solutions are necessary.
Reforming FERC rules and regulations to properly account for greenhouse gases would be an important step for
decarbonization. Not only could this help enable, or even speed up, implementation of a national climate agenda, but it
could also serve as a back-stop mechanism to ensure that the sectors subject to FERC regulation internalize the external
costs of greenhouse gases. Therefore, even if federal policymakers pursue comprehensive climate legislation or stricter
greenhouse gas regulations under the Clean Air Act, they should also concurrently pursue FERC regulatory reforms that
can help internalize greenhouse gases.
There are two main areas of FERC regulation that are ripe for this kind of reform: organized wholesale energy markets
and natural gas pipeline approvals.

A. FERC Should Explore Carbon-Pricing Opportunities in Organized
Wholesale Energy Markets
About two-thirds of the nation’s electricity demand is served by organized wholesale energy markets.3 These markets
are operated by Independent System Operators (ISOs) or Regional Transmission Organizations (RTOs), which are
independent, non-profit organizations. The rules that govern these markets determine which generators in that market's
footprint generate electricity and how much. Therefore, a sector-specific carbon price that applies to these organized
wholesale markets could significantly reduce emissions in this sector. Such carbon pricing can leverage the power of
competitive market forces to create efficient incentives for decarbonization and increase the effectiveness of existing state
and federal clean energy policies. For these reasons, there is a growing consensus that wholesale electricity markets can
play an important role in incentivizing a reduction of CO2 emissions from electricity generation.4
Under a carbon-pricing market rule, a charge is added to the energy cost bids of emitting generators based on the amount
of their emissions.5 Then, the corresponding market operator makes its dispatch decisions based on these combined
costs instead of just the energy costs. In this way, the rule incorporates the external cost of CO2 emissions into dispatch
decisions of market operators, better aligning market prices with the marginal social cost of electricity generation, just
like a carbon tax would, without compromising the operational efficiencies of wholesale electricity markets.6
Carbon pricing in wholesale markets has many advantages. A carbon price would increase the cost of generation for
emitting power plants. In this way, it would cause CO2-emitting generators to directly internalize the climate change
externality by ensuring that the energy prices reflect the social marginal cost of electricity. It would increase revenues
3

for cleaner resources and, hence, provide clear investment signals that would lead to efficient retention or entry of clean
generators and efficient exit of emitting generators. It would be technology neutral, and so allow the market to select
the lowest-cost emissions reduction opportunities, reducing the total cost of decarbonizing the electricity sector. It
would provide regulatory certainty and uniformity, lowering the overall cost of achieving various state clean energy
commitments and making it easier to achieve national ones. Furthermore, it could be designed to complement other
state and federal carbon-pricing programs, reducing any potential conflict.
There are a number of potential approaches FERC can use to implement carbon-pricing rules in FERC-jurisdictional
organized wholesale electricity markets based on its authority under the FPA.7 The FPA provides two paths for changing
ISO/RTO market rules, one under section 205 and the other under section 206.8 Each section involves a different legal
process and a different legal burden. However, as we explain below, each section gives FERC the authority to adopt
carbon pricing.

1.

Carbon Pricing Under Section 205 of the FPA

Under Section 205 of the FPA, FERC must approve a rule change filed by an RTO so long as it concludes that the change
would yield rates that are just and reasonable and not unduly discriminatory or preferential.9 As explained in Policy
Integrity’s recent report, a carbon-pricing rule can meet this legal bar if it would improve the efficiency of organized
wholesale markets or if it would help harmonize those markets with state clean energy policies, protecting the integrity
of both.10 Depending on the goal of the program and its underlying legal theory, the type of evidentiary support needed
to approve such a rule would be different.11 However, as long as the economic and legal criteria described in the Policy
Integrity report are met, FERC would have the authority to approve carbon-pricing rules under the FPA.12
Under section 205, FERC has a “passive and reactive” role to consider market rule changes that are filed by an RTO.13
Therefore, implementing a carbon-pricing rule under section 205 would begin with a filing by an RTO. At the time of
this report, carbon pricing discussions are underway in several ISO/RTOs. NYISO has developed, but not yet filed, a
carbon-pricing rule to harmonize its wholesale market for electric energy with New York State’s clean energy policies.14
PJM is currently undertaking a stakeholder process to determine whether and what kind of carbon pricing should be
implemented in its markets.15
POLICY RECOMMENDATION: If and when ISO/RTOs file tariff changes to implement a
carbon-pricing rule, FERC should approve these changes, provided that the proposals
meet the appropriate economic and legal criteria.

2.

Carbon Pricing Under Section 206 of the FPA

Under section 206 of the FPA, FERC can compel a modification to market rules, either upon a complaint or on its
own motion.16 Directing ISO/RTOs under section 206 to implement carbon pricing would have a higher legal bar than
adopting an RTO proposal filed pursuant to section 205. First, actions under section 206 require two substantive legal
findings: (1) that the existing market rule is not just and reasonable, or is unduly discriminatory or preferential; and (2)
that a replacement or modification of that rule (which could be proposed by FERC) will be just and reasonable and not
4

unduly discriminatory or preferential.17 Second, the conclusion that the existing market rule is not just and reasonable,
or is unduly discriminatory or preferential, must be based on a finding that current market rules produce wholesale rates
that fall outside the “zone” or “range of reasonableness” that encompasses just and reasonable rates.
However, as described in Policy Integrity’s report, basic economic principles can guide FERC to meet these legal
requirements. FERC has regularly found existing market designs to be unjust and unreasonable when they fail to achieve
economically efficient outcomes.18 Here, FERC can similarly rely on economic principles to show that the existing
rates are unjust, unreasonable, and unduly discriminatory or preferential because the uninternalized externality limits
the efficient operation of organized wholesale markets. Alternatively, FERC can point to the detrimental effects of the
current misalignment between market outcomes and state clean energy policies to make such a finding. Having made any
of these findings, FERC can then determine that a carbon-pricing rule would remedy the problem.
Under section 206, once FERC makes these two findings, it would not need to specify a complete carbon-pricing rule on
its own. Instead, FERC could establish high-level rules about the design, such as a carbon price floor, but leave specifics
to each RTO and then review their compliance filings for consistency with the high-level rules. The resulting carbonpricing rule could be applied to all wholesale sales within an RTO, or just to wholesale sales in states that opt in.
POLICY RECOMMENDATION: FERC should initiate a process that could lead to a
requirement that ISO/RTOs implement carbon-pricing rules.19

B. FERC Should Quantify and Monetize Greenhouse Gases in Its
Interstate Natural Gas Infrastructure Reviews
Recent technological advances, such as hydraulic fracturing and horizontal drilling, spurred a marked increase in
natural gas production and low natural gas prices,20 which in turn increased demand for new natural gas transportation
infrastructure projects to connect newly productive areas with end users. Those projects include interstate pipelines,
compressor stations, and related facilities. Natural gas pipelines and related infrastructure directly emit greenhouse gases
that cause climate change.21 Methane is emitted when pipelines leak and during safety tests, and CO2 is emitted when
natural gas is combusted in order to operate compressor stations and other enabling infrastructure.22 Furthermore, new
pipeline infrastructure enables new (upstream) production and (downstream) consumption of natural gas, leading to
additional, indirect greenhouse gas emissions.
As explained in a recent Policy Integrity report, relying on FERC to evaluate and address the greenhouse gas emissions
of these projects should be an important part of the federal energy policy agenda. FERC is responsible for reviewing
all new interstate natural gas pipelines and facilities, and approving them if any of the projects are “or will be required
by the present or future public convenience and necessity.”23 To meet this obligation, FERC must balance the need
for additional natural gas infrastructure against the costs such infrastructure may impose, including costs associated
with greenhouse gas emissions.24 Because greenhouse gas emissions cause significant damages in the form of climate
change, FERC should quantify and monetize these costs when reviewing potential interstate natural gas infrastructure
projects.25 Moreover, FERC should adopt a policy to incorporate all of the climate and environmental consequences of
potential interstate natural gas infrastructure projects – including direct, upstream, and downstream emissions – in its
decisionmaking.26
5
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There are two independent statutory bases for FERC to analyze and consider climate effects in pipeline approvals, one
under NEPA and the other under the NGA. FERC can do separate analyses to meet its obligations under these two
statutes, or can use its analysis under NEPA to strengthen its analysis for the NGA.27

1.

Reviews Under the National Environmental Policy Act

NEPA requires all federal agencies to take a “hard look” at the environmental consequences of a proposed activity before
taking action.28 To satisfy this obligation, FERC must analyze the greenhouse gas emissions associated with any potential
interstate natural gas pipeline projects, including both upstream and downstream emissions.29 And a number of recent
court decisions held that this inquiry requires an analysis of reasonably foreseeable emissions.30
To date, FERC has argued that, for the majority of pipeline projects where the upstream producer or downstream consumer
of natural gas are not known with particularity, the emissions are not reasonably foreseeable, and so quantification of
those emissions is not required.31 But there are available methods and tools that FERC can use to reasonably analyze
emissions consequences of potential natural gas infrastructure projects, and FERC should (and arguably must) do so.32
To meet NEPA’s “hard look” requirement, FERC’s greenhouse gas emissions analysis should include at least three steps:
quantifying emissions, monetizing the quantified emissions, and analyzing the alternatives.
i.

Quantifying Greenhouse Gas Emissions

FERC must first quantify greenhouse gas emissions associated with potential projects.33 To quantify greenhouse gas
emissions that can reasonably result from a given potential project, FERC should start requesting that applicants provide
as much information as possible on the expected source, end use, and amount of natural gas to be transported through
6

a proposed pipeline.34 FERC can then easily use this information to construct reasonable estimates of the potential
greenhouses consequence of the proposed pipeline using established emission factors for each activity.35 If projectspecific data is not available, FERC should use reasonable default scenarios, available emission factor estimates, and,
when possible, modeling to estimate the quantity of greenhouse gas emissions that will be enabled by new natural gas
transportation infrastructure.36
POLICY RECOMMENDATION: FERC should quantify all greenhouse gas emissions that
can reasonably result from a potential natural gas infrastructure project.
ii.

Monetizing Greenhouse Gas Emissions

Once emissions consequences of a potential projects have been quantified, FERC should monetize them to help
determine whether the emissions are significant under NEPA. Monetization places a dollar figure on how the emission
of an additional unit of a greenhouse gas contributes to a variety of economic damages, including property damages,
energy demand effects, lost agricultural productivity, human mortality and morbidity, lost ecosystem services and nonmarket amenities, and so forth.37 Therefore, with this monetization, FERC can assess and disclose the actual climate
consequences of its actions in a meaningful context.
In order to monetize greenhouse gas emissions, FERC should use the best available estimates for the monetized climate
damages of greenhouse gases that are consistent with science and economics. Currently, the federal Interagency Working
Group on Social Cost of Greenhouse Gasses (IWG)’s 2016 estimates of the Social Cost of Greenhouse Gases38 reflect
the best available science and economics of the monetized climate consequences of a marginal ton of greenhouse gases.39
And they are widely used in federal and state policymaking.40 Recently, a federal district court held that the Bureau of
Land Management should have used the IWG’s social cost of methane estimates instead of the “domestic only” value
that was used by the Trump administration.41 Therefore, FERC should immediately start using the IWG’s Social Cost of
Greenhouse Gases in its analyses.
However, FERC should also note that there is a broad consensus that the IWG’s Social Cost of Greenhouse Gases are
understood as a lower bound because they ignore many important costs traceable to greenhouse emissions, such as
extreme temperatures and changes in precipitation patterns.42 If, in the future, the IWG re-convenes and updates these
numbers according to scientific and economic principles, for example based on the recommendations of the National
Academies of Sciences, Engineering, and Medicine,43 FERC should start using those updated values.
POLICY RECOMMENDATION: FERC should monetize greenhouse gas emissions using
the best available estimates of the Social Cost of Greenhouse Gases.
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iii.

Alternatives Analysis

NEPA requires agencies to consider a broader range of alternatives than only the proposed project including, minimally,
taking no action. Therefore, FERC’s obligation under NEPA is not merely to evaluate the reasonably foreseeable
environmental consequences of the project proposed in a certificate application, but also to analyze the environmental
consequences of potential alternatives that meet the purpose and need of the project.44 One of those alternatives must
be the “no action alternative.”45 Other alternatives could include requiring applicants deploy more aggressive methane
leak mitigation or operational limits. This analysis of alternatives can also help inform the analysis FERC must do for its
Public Convenience and Necessity Test under the NGA.
With these additional analyses, the climate consequences of a potential project can be evaluated for each of the various
reasonable alternatives such as the project with operational limits, the project with methane leak mitigation that exceeds
regulatory requirements, and the no-action alternative. FERC can then balance each alternatives’ public benefits against
its potential adverse consequences and select the approach that is most in the public interest, whether it is approving the
project, denying the project, or approving the project with additional requirements.
POLICY RECOMMENDATION: FERC should analyze a broader range of alternatives
than just the proposed project under NEPA, including taking no action and requiring
more mitigation measures.

2.

Public Convenience and Necessity Test Under the Natural Gas Act

Under section 7 of the NGA, the construction and operation of all interstate natural gas facilities must first obtain a
“certificate of public convenience and necessity issued by the Commission authorizing such acts or operations.”46 FERC
is required to approve only those certificates that are “or will be required by the present or future public convenience and
necessity.”47 And FERC establishes “such reasonable terms and conditions as the public convenience and necessity may
require.”48
FERC should incorporate climate damages into its process of determining “present or future public convenience and
necessity,” pursuant to the NGA. The public convenience and necessity standard has been interpreted to encompasses
“all factors bearing on the public interest.”49 One factor that bears on the public interest is the environmental effects
of a project.50 Greenhouse gas emissions are environmental effects that must be analyzed by FERC to grant a public
convenience and necessity certificate.51
FERC can incorporate greenhouse gas emissions into its obligations under section 7 of the NGA in several ways. The
first, and potentially the easiest, way is to rely on the type of NEPA analysis as described above when making a public
convenience and necessity determination. The second is to use a cost-benefit analysis to determine whether a project
passes the public convenience and necessity test.
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i.

Using NEPA Analysis to Inform the Public Convenience and Necessity Test

FERC’s primary decision under section 7 is to approve or deny a certificate of public convenience or necessity.52
Quantifying and monetizing emissions under NEPA analysis would give FERC sufficient information to assess the climate
effects of a potential natural gas infrastructure project. FERC can incorporate this information into its decisionmaking
process under the NGA for determining whether a project is meeting the public convenience and necessity test.
The consideration of alternatives of a particular interstate natural gas pipeline facility in NEPA analysis can also inform
FERC as it exercises its NGA obligations. Under NEPA, FERC must analyze both the proposed project and the “no
action alternative.” If the analysis of the “no action alternative” shows that a new project is not necessary or convenient,
including on the basis of excess emissions that are not justified by a project’s benefits, the Commission can – and arguably
must – deny the section 7 certificate.53
Similarly, if the other alternatives analyzed under NEPA show that it makes sense to require the applicant to make certain
construction, operational, or other changes that would mitigate the extent of environmental damage, the NGA also
allows FERC to establish “reasonable terms and conditions as the public convenience and necessity may require.”54 For
example, if NEPA alternative analysis shows that more leak mitigation would reduce greenhouse gases significantly,
FERC can require more aggressive methane leak detection and repair regimes.55
POLICY RECOMMENDATION: FERC should rely on its NEPA analysis to better inform
its decisions under the NGA.
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ii.

Using Cost-Benefit Analysis to Inform the Public Convenience and Necessity Test

Cost-benefit analysis can provide FERC a useful framework for systematically evaluating certificate applications to assess
whether a project is required by public convenience and necessity. FERC already balances different factors presented
in particular applications, directly comparing the benefits of a project with at least some of the costs and proceeding
to environmental review only if “the benefits outweigh” those costs.56 However, currently, FERC does not make this
determination using any formal or consistent methodology.
Even if it is not required by NEPA or the NGA, a cost-benefit analysis framework in which FERC balances the monetized
benefits of additional pipeline infrastructure against the costs of constructing and operating that infrastructure, including
greenhouse gases, is an appropriate decisionmaking framework.57 As the Office of Management and Budget explains,
“where all benefits and costs can be quantified and expressed in monetary units, benefit-cost analysis provides decision
makers with a clear indication of the most efficient alternative, that is, the alternative that generates the largest net benefits
to society (ignoring distributional effects).”58 In other words, a cost-benefit analysis would allow FERC to rationally and
transparently balance the tradeoffs inherent in any public convenience and necessity certificate proceeding.59
To adopt cost-benefit analysis as part of its process for issuing certificates under the NGA, FERC would have to anticipate,
describe, quantify, and, when possible, monetize the positive and negative consequences of the project and relevant
alternatives. Circular A-4 provides detailed guidance for how agencies can think about each of these steps.60
Cost-benefit analysis can also help FERC take into account greenhouse gas emissions in its certificate decisions. Because
the climate damages by greenhouse gas emissions can easily be monetized using the IWG’s Social Cost of Greenhouse
Gases, FERC can explicitly consider these effects in its analysis.61 This explicit consideration leads to more transparent
and accountable decisionmaking by FERC when it is trying to balance potential environmental consequences of a
potential project with its potential benefits such as the economic value that additional natural gas infrastructure projects
brings to market.
POLICY RECOMMENDATION: FERC should adopt a holistic cost-benefit analysis
framework to evaluate natural gas infrastructure projects under the NGA.
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III. FERC Should Revise Its Transmission
Policies to Enable Cost-Effective National
Decarbonization

C

ost-effectively decarbonizing the electric grid requires a robust federal policy for increasing transmission
capacity. While our nation has a high potential for renewable resource generation, these resources are often
location-constrained and located geographically far away from load centers.62 For example, the technical
potential for onshore wind is high in the Great Plains and the technical potential for solar is high in the Southwest.63 As
a result, building a network of long-distance transmission lines that can carry clean energy from remote areas to other
areas when and where it would be useful – and would displace fossil-fueled generation – is necessary to fully realize the
nation’s renewable energy potential.
But realizing the goal of an efficient transmission network will require regulatory intervention and federal coordination
for at least three reasons. First, it is substantially more efficient to build a single, high-capacity transmission line than to
build multiple smaller lines. Given the large economies of scale involved, transmission is generally considered to be a
natural monopoly.64 And ensuring the appropriate quantity and quality of transmission investment by monopolist firms
requires economic regulatory intervention.

Brian Kinney

Second, building transmission lines in one area could bring to broad regions of the country non-excludable benefits, such
as reliability and reduced environmental impacts, that would not be recognized by local grid planning processes. Because
local grid planning would not perceive the economic value of such “public goods” and so would likely not encourage or
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authorize projects that can capture them, leaving transmission planning to state and local authorities is unlikely to lead
to an optimal transmission network. This potential inefficiency is made worse in cases where the relevant grid planning
process does not take into account other important potential benefits such as reductions in greenhouse gas emissions.
Therefore, interregional, even national, coordination is prudent.65
Finally, a transmission network designed optimally to enable decarbonization of electricity grids and other sectors of
the economy would have to connect renewable-energy-resource-rich regions to high-load regions, potentially leading to
an unequal distribution of costs and benefits among and between the regions. Because such inequities could lead states
to prevent transmission lines essential to national decarbonization policy, federal regulatory intervention is imperative.
There are four main ways FERC can help enable the planning and development of a transmission system for cost-effective
national decarbonization. Specifically, FERC should do the following: improve the interregional transmission planning
process; use a forward-looking cost-benefit analysis framework that can incorporate broader benefits and alternatives
into transmission planning based on state-of-the-art planning methodologies; improve regulatory incentives for costeffective transmission investment using incentive-based regulation; and explore using its “backstop” authority for
transmission siting.
FERC can undertake these measures based on its existing authority under the FPA. Under section 201 of the FPA,
FERC has jurisdiction over “the transmission of electric energy in interstate commerce . . . [and] all facilities for such
transmission.”66 Under section 205 of the FPA, FERC can approve “just and reasonable,” and not “unduly discriminatory
or preferential” rates for the transmission of electric energy in interstate commerce, proposed by the relevant transmitting
utility and under section 206 it can prospectively modify such rates.67 Under section 219 of the FPA, FERC can
incentivize the development and construction of transmission facilities for “the purpose of benefitting consumers by
ensuring reliability and reducing the cost of delivered power by reducing transmission congestion.”68 The incentives
issued pursuant to section 219 should “promote reliable and economically efficient transmission and generation of
electricity,”69 and “encourage deployment of transmission technologies and other measures to increase the capacity and
efficiency of existing transmission facilities and improve the operation of the facilities.”70 There are also other provisions
of the FPA that give FERC authority for transmission-related regulation and policy.71 All these authorities are sufficient
for FERC to adopt the reforms outlined below.

A. FERC Should Improve the Regional and Interregional Transmission
Planning Process
In 2011, FERC issued Order No. 1000 to promote efficient transmission development.72 Order No. 1000 was intended to
improve regional and interregional coordination, and to create opportunities for non-incumbent transmission developers
by requiring competitive development processes for certain regional transmission projects. Further, the Order directed
transmission providers to “consider” public policy requirements such as renewable portfolio standards, and hence
support the development of transmission facilities that would help meet those goals. However, transmission investment
outcomes since Order No. 1000’s adoption have been inadequate.
Quantitatively, transmission investment has grown significantly since FERC issued the Order, but there has been limited
development of the regional and interregional projects that the Order was meant to encourage.73 Furthermore, only 3% of
post-Order No. 1000 transmission investments have been subject to competition.74 In fact, currently, most transmission
12

investment occurs outside of the planning process prescribed by Order No. 1000 due to various exclusions allowed by
transmission planning rules or ISO/RTOs.75 Public policy projects have also seen limited success, partially because of the
lack of specific requirements for how to “consider” public policy needs and allocate costs for projects that satisfy these
needs.
A decarbonized power system requires significant investment in transmission lines that connect resource-rich areas with
load areas, so investments in large interregional projects is a necessity. To ensure that such large-scale investment can be
made as efficiently as possible, FERC should prioritize reform of the Order No. 1000 process for transmission planning
to foster more interregional coordination, competition, and consideration of public policy needs.
First, FERC should adopt a more stringent and streamlined interregional planning process. A transmission facility that
spans multiple regions may obviate multiple local transmission projects, while reducing congestion across the region,
potentially at a lower per-unit cost due to economies of scale. FERC already recognized in Order No. 1000 that “in the
absence of coordination between transmission planning regions, public utility transmission providers may be unable to
identify more efficient or cost-effective solutions to the individual needs identified in their respective local and regional
transmission planning processes, potentially including interregional transmission facilities.”76 However, FERC stopped
short of creating a more structured process for such coordination, leading different regions to adopt their own process,
so that a potential interregional project might now have to go through multiple region-specific processes that each use
different metrics, sometimes referred to as a “triple hurdle.” The lack of significant interregional transmission projects
since Order No. 1000’s adoption is a clear sign that the current, less formal, process is not working.77 And, without
interregional projects, significant cost savings and other benefits are being left on the table.78 Therefore, FERC should
revisit Order No. 1000 and establish a formal, streamlined interregional planning process that eliminates regulatory
barriers to interregional project development.
Second, FERC should adopt a more prescriptive interregional cost allocation process. In Order No. 1000, FERC directed
that costs related to interregional projects should be allocated “at least roughly commensurate with the estimated benefits.”79
FERC’s goal with this order was to “induce the construction of interregional projects if such facilities address the needs of
the transmission planning regions more efficiently or cost-effectively than regional projects.”80 This allocation principle,
in theory, should avoid potential free-rider problems associated with public goods, and improve the transparency of the
process. However, FERC left to individual planning regions details such as which benefits to include and decisionmaking
criteria to employ, and allowed discretion in cost allocation methodologies for different types of transmission projects.
The resulting discrepancies created the potential for situations in which an interregional project deemed cost-effective
in one region is not deemed cost-effective in the other. Consequently, no interregional competitive transmission project
has been built to date. Therefore, FERC should adopt a more prescriptive cost allocation methodology for interregional
transmission projects, based on a uniform cost-benefit analysis framework that is applicable to all regions.
Third, FERC should review the competitive exemptions available in the current transmission planning processes and
require more competitive transmission development whenever such competition can provide efficiency gains. For
example, current planning processes provide exemptions from competitive procurement for local reliability projects
or certain supplemental or end-of-life projects that are developed by existing transmission owners. These exemptions
potentially harm the cost-effectiveness of transmission development by limiting competition even when it can lead to
significant cost reductions (and thus cost savings to ratepayers). Currently about half of the transmission projects are
developed outside of the full regional planning processes and hence are not subject to competition.81 This number is
bound to increase given the significant investment required to replace many transmission lines that are nearing the end
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of their useful life, as the replacements are more likely to be developed as local projects that are currently exempt from
competition. While there might be cases in which it would indeed be more efficient for an incumbent transmission
owner to build such projects,82 it is possible that some of these projects might be developed more efficiently if the
incumbents face third-party competitors during the procurement stage. Evidence to date on potential efficiency gains
from competition is “sufficiently promising to consider expanding the use of open competitive procurement solicitations
for transmission projects.”83 So, FERC should take steps to ensure more projects can be developed through a competitive
process, including project categories that have traditionally been exempt from competition.
Finally, FERC should mandate formal requirements and metrics on how to consider public policy goals in both regional
and interregional transmission planning. FERC explained in Order No. 1000 that “regional transmission planning could
better identify transmission solutions for reliably and cost-effectively integrating location-constrained renewable energy
resources needed to fulfill Public Policy Requirements such as the renewable portfolio standards adopted by many
states.”84 However, FERC declined to specify criteria for qualifying public policy objectives, either for the purpose of
selecting or considering transmission projects. Again, the limited success of public policy projects to date in planning
processes shows that FERC should reconsider its approach and require a more formal and standardized metric in relation
to the public policy goals that inform some transmission planning.
POLICY RECOMMENDATION: FERC should initiate a process to reform Order No. 1000
transmission planning in a way that would result in more interregional coordination,
more competition, and a formal consideration of public policy goals in regional and
interregional planning processes.

B. FERC Should Require the Use of a Comprehensive Cost-Benefit
Analysis in Transmission Planning
FERC has multi-faceted regulatory responsibility for transmission planning. Under the FPA, FERC has authority
over rates for the transmission of electric energy in interstate commerce and all matters directly affecting those rates,
such as planning, as well as authority over providing incentives for transmission development to promote reliable and
economically efficient transmission and generation of electricity. Carrying out these responsibilities requires FERC
to achieve multiple objectives. First, not only must FERC ensure that transmission rates are just and reasonable once
transmission infrastructure is built, but it must also ensure that building a given transmission infrastructure project is
economically justified in the first place, whether the investment is for the enlargement, improvement, maintenance, or
operation of facilities used for interstate transmission. Second, as part of its mandate to encourage efficient transmission
investment, FERC must also encourage “deployment of transmission technologies and other measures to increase the
capacity and efficiency” of existing infrastructure and their operation.85
Requiring a more comprehensive cost-benefit analysis for transmission planning than what is currently used would give
FERC a helpful framework for achieving both of these sets of objectives. First, a comprehensive cost-benefit analysis
that incorporates broader benefits and costs at the planning stage, including benefits accruing to other parties (such as
those resulting from interregional planning or decarbonization), would ensure projects selected ex ante for development
and cost recovery are economically justified and otherwise prudent both at the time they were selected and over the
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foreseeable future.86 Because this analysis would maximize the expected net present value of total benefits minus total
costs when viewed ex ante, it should lead to more economically-efficient, if not optimal, transmission investment.87
Thus, such a cost-benefit analysis, in combination with the Order No. 1000 reforms suggested above, could address
shortcomings of the current planning process and help ensure socially beneficial transmission development in accordance
with decarbonization goals.
Second, a comprehensive cost-benefit analysis that compares different technologies, including alternative transmission
technologies that can help reduce congestion and increase reliability, would ensure that those alternative technologies
can compete with transmission infrastructure on a level playing field. Thus, using a cost-benefit analysis would encourage
deployment of such technologies when it would be more economically efficient to do so.
Therefore, FERC should require that transmission planners conduct a more comprehensive cost-benefit analysis for
transmission planning. Importantly, to ensure that the use of cost-benefit analysis helps FERC to achieve its regulatory
mandate, FERC must require that cost-benefit analyses satisfy the following criteria. First, the analysis should include
all costs and benefits related to a potential transmission project, including those that accrue to parties other than the
consumers and producers of the region or regions in which that project will be located. Second, the analysis should
compare proposals of transmission infrastructure projects, as well as proposals of alternative technologies and measures
that can help achieve the same outcomes as traditional transmission infrastructure. And, third, this analysis should be
done in a forward-looking manner using state-of-the-art planning methodologies and should take into account how the
mix of generation resources will change as the grid is decarbonized.

1.

Incorporating Broader Categories of Costs and Benefits, Including Environmental Costs and
Benefits

Currently, in many regions, the transmission planning process already includes an economic analysis to assess the impacts
of transmission solutions proposed to address reliability or economic needs.88 The nature and the scope of this analysis
varies across regions.89 Most intuitive categories of benefits, such as production cost savings and reduced transmission
losses, are included relatively consistently across ISO/RTOs. However, the consideration of societal benefits, such as
reduced emissions or interregional reliability benefits, is currently inconsistent. Because decarbonization benefits
accrue to more than just one region, failing to consider broader societal benefits will not lead to efficient transmission
development.
FERC, therefore, should direct ISO/RTOs to explicitly account for broader societal effects in transmission planning,
such as climate effects and other externalities.90 ISO/RTOs should quantify and monetize greenhouse gas emissions
and other pollutants associated with proposed projects, and incorporate those into their transmission planning analysis.
Requiring transmission planners to consider these benefits, in combination with requiring interregional planning as
suggested above, would lead to the development of cost-effective regional and interregional transmission projects that
support nationwide decarbonization.
POLICY RECOMMENDATION: FERC should require a cost-benefit analysis that
considers societal benefits, including environmental benefits, for transmission planning.
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2.

Incorporating Alternatives to Transmission Infrastructure

New technological options such as dynamic and adaptive line rating, advanced flow controls, or topology controls can
improve the operation and efficiency of existing infrastructure.91 However, current transmission planning processes and
regulatory mechanisms put these technologies at a disadvantage, hindering cost-effective infrastructure development. As
a result, FERC is not providing incentives that lead to efficient transmission infrastructure investment.
FERC could improve the incentives for deploying these technologies, and thereby increase the efficiency of transmission
investments, by requiring the explicit consideration of these alternatives in the transmission planning process. Similar to
the alternatives analysis required by NEPA, FERC could require ISO/RTOs to consider a no-action alternative, and a
various-transmission-technologies alternative in the planning process. That way, these technologies would be prioritized
if the cost-benefit analysis shows that they can help meet reliability, economic, and/or public policy needs in a cheaper
manner than capital-intensive transmission lines, leading to cost-effective transmission infrastructure investment.
FERC, as part of its prudence review, could also require a utility show that it has considered these alternatives in its
decisionmaking.
In addition, non-transmission technologies such as energy storage, distributed generation, and demand response can
also help replace or delay the need for transmission infrastructure.92 FERC should direct ISO/RTOs to include such
alternatives in their analysis to see if any of these technologies can provide cost-effective solutions instead of building
additional transmission lines.

Dorothy Chiron

POLICY RECOMMENDATION: FERC should require a cost-benefit analysis that
considers various transmission and non-transmission technologies and measures.
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3.

Forward-Looking Analysis Using the Best Available Methodologies

Current analyses for proposed transmission projects look at costs and benefits mostly based on the current mix of
generation resources, ignoring the large-scale changes needed in the generation mix to meet decarbonization goals.
Most planners use “production-cost” models, which simulate optimal dispatch given a generation mix of existing and
planned resources that are sufficiently far along in a region’s interconnection process, and show how energy markets
would behave under different transmission configurations, to assess the costs and benefits of predefined transmission
and generation scenarios.93 As a result, these analyses pick the best projects to reduce congestion and production costs
given the production profile and location of existing and planned generation resources, of which the existing resources
are mostly fossil-fuel-fired. Therefore, projects deemed net beneficial and selected with this kind of analysis, even if all
costs and benefits are quantified and monetized, might not actually be economically “efficient” when considered from
a long-run decarbonization perspective, because their selection will wrongly assume a resource mix that is largely static,
and not sufficiently dynamic or adaptive to reflect rapidly changing conditions on regional grids.94
Furthermore, when analyzing projects, planners rely on model tools that look at outcomes under a limited number of
predefined scenarios in which factors such as load growth and fuel prices vary. With this kind of modeling, a particular
transmission plan is selected if it performs well under those well-defined scenarios. However, uncertainties arising from
a clean energy transition–related not just to growing volumes of intermittent and variable renewable energy resources
but also building electrification and deployments of distributed energy resources, electric vehicles, and other smart
appliances–are more numerous and important than ever. Such deep uncertainties require transmission planning that
can be adaptive and flexible.95 And, transmission plans that can perform well under these uncertainties because they are
flexible enough to provide a hedge against the uncertainties are unlikely to fare well when analyzed under only one of the
specific scenarios alone, and hence, are unlikely to be chosen using today’s planning tools.96
Therefore, FERC should require transmission planners to use forward-looking analysis that takes into account the types
and locations of resources that are necessary to meet decarbonization goals, as well as the deep uncertainties that a rapid
clean energy transition will bring.97 A proactive transmission planning framework that co-optimizes transmission and
generation investment, and considers the variability of renewable resources is essential to implementing meaningful
climate policy. This type of analysis not only would help build a cost-effective transmission network that can enable
decarbonization goals, but would also prevent building costly transmission lines that might be useful for only a limited
period of time.
POLICY RECOMMENDATION: FERC should require use of forward-looking cost-benefit
analysis that considers changes in generation resources consistent with
decarbonization goals.
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C. FERC Should Improve Regulatory Incentives to Achieve Cost-Effective
Transmission Development
FERC mostly uses cost-of-service regulation to determine rates for the transmission of electric energy in interstate
commerce. Under this type of regulation, transmission owners can charge rates and receive revenues intended to recover
their costs plus a “reasonable” return on invested equity capital (ROE). FERC relies on financial models and risk analysis
to calculate a “zone of reasonableness” for ROEs, and uses the mid-point of a particular risk category to set a just and
reasonable ROE for a utility with a given risk profile.98 Some transmission facilities might also use negotiated rates, but
cost-of-service regulation predominates.
Cost-of-service regulation, however, creates two problems that are detrimental to cost-effective transmission development.
First, it creates a moral hazard problem.99 Because the costs of transmission facilities (including a return of and on invested
capital) generally would be covered no matter what, the developers of projects have little incentive to take any action
that would reduce their capital and operating costs. Second, it creates a bias toward high-capital projects.100 Because the
developers earn a return of and on their capital expenditures, they have an incentive to invest in more capital intensive
projects, even when there is a less capital intensive project that can accomplish the same goal. As a result, there might
be more than the efficient level of high-capital expenditures, and higher rates, under this type of regulation. FERC’s
apparent reluctance to question the prudence of utility capital investments only exacerbates this perverse incentive.
FERC, in order to satisfy its mandate to encourage economically efficient levels of capital investment in transmission,
should reconsider the regulatory incentives it provides. One alternative is to move towards incentive- or performancebased regulation. While this kind of regulation can take many different forms,101 shared-savings mechanisms can be
especially important for developing efficient transmission. These kinds of mechanisms reward developers with a
guaranteed share of cost savings compared to a baseline, aligning the developer’s incentives with society’s interest in
finding the most efficient transmission solution for achieving policy goals. They also help mitigate cost overruns due to
moral hazard problems. Similarly, FERC can encourage the use of cost-containment mechanisms or cost caps.
Another alternative is to rely on FERC’s existing transmission incentives mechanisms, which provide ROE adders to
certain types of projects102 and bring their ROE to the upper range of the zone of reasonableness, to incentivize more
competition and better project selection. For example, a “competition” ROE incentive awarded to projects selected
through an open competitive process could lead to more competitive solicitations. Or, an ROE adder could be awarded
if the selection process quantified all costs and benefits, if various transmission and non-transmission alternatives were
considered, or the selected project had the highest net benefits among all proposed projects. Importantly, FERC can use
this mechanism to also provide ROE disincentives if projects were not adopted using a robust and comprehensive societal
cost-benefit perspective. For example, FERC can start adjusting the existing ROE-based incentives down so that inferior
transmission solutions are allowed ROEs that are closer to the lower end of the zone of reasonableness. Even though the
zone of reasonableness could be narrow and this downward adjustment could end up being only one percentage point
or less, it could still lead to a significant behavior change given the high capital intensiveness of transmission projects.
POLICY RECOMMENDATION: FERC should improve regulatory incentives for costeffective transmission development.
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D. The Department of Energy Should Delegate Its Authority to Designate
National Interest Electric Transmission Corridors to FERC
Section 216 of the FPA provides FERC with “backstop” siting authority for transmission lines to override state barriers
to transmission siting.103 However, this authority is conditional on the Department of Energy (DOE) identifying areas
of the country that experience transmission constraints and congestion, and classifying these areas as National Interest
Electric Transmission Corridors (NIETCs). Previous attempts for NIETC designations have been vacated for failure
to adequately consult the states and failure to adequately consider environmental impacts as required by NEPA.104 And
that absence of a successful NIETC designation has prevented the exercise of federal authority over transmission siting.
Under section 216(a), DOE is required to conduct congestion studies every three years “in consultation with affected
States.”105 After conducting a congestion study, DOE may decide to designate “any geographic area experiencing electric
energy transmission capacity constraints or congestion that adversely affects consumers” as an NIETC.106 Before issuing
a report that designates a NIETC, DOE must consider “alternatives and recommendations from interested parties
(including an opportunity for comment from affected States).”107 Failure to adequately consult states when conducting a
congestion study could render the entire report invalid.108
DOE, under the Department of Energy Organization Act, has the authority to delegate its authority to designate NIETCs
to FERC,109 and should do so to increase the frequency and quality of NIETC designations. Designating new national
corridors requires, at minimum, sufficient state consultation and a NEPA review. FERC staff already regularly navigate
state and Indian tribe consultation requirements,110 Endangered Species Act requirements,111 and NEPA obligations112 to
complete infrastructure licensing projects. Further, because NEPA analysis is required at both the national corridor and
project siting stages, delegation to FERC would allow the Commission to use the same staff, procedures, and information
to complete both analyses. Thus, FERC would be better positioned than DOE to conduct the Congestion Reports and
NIETC designations required by section 216.
POLICY RECOMMENDATION: DOE should delegate its authority to designate NIETCs
to FERC to empower FERC to use its backstop transmission siting authority.
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IV. FERC Should Reform Its Electricity Market
Rules to Ensure Effective Participation of
New Technologies and High Penetration of
Renewable Energy Resources

M

arket rules in organized wholesale markets ensure reliability at lowest cost. To achieve this goal, market
operators rely on carefully designed auctions, which optimize the operation of all generators based on
generators’ marginal costs and other operational characteristics to determine prices that would ensure
economic efficiency and sufficient generation to provide reliable electricity service.113 Yet, most wholesale market rules
are designed with fossil-fueled resources in mind. And high penetration of renewable resources, which are low- or zeromarginal cost resources with intermittent and variable generation patterns, will require a rethinking of the design of
organized wholesale electricity markets.

Shaun Dakin

Fossil-fuel-fired resources are more dispatchable; they can generate electricity whenever needed, subject to their ramping
requirements. As a result, grid operators can balance electricity demand and supply by mostly relying on changing the
dispatch of these resources, without the need of additional price signals for being flexible in either the amount generators
produce or the amount consumers demand. In addition, these resources have non-zero marginal costs because they
require fuel for generation. And, because current market pricing rules aim to have prices equal marginal costs, a
generation mix with high percentage of fossil-fuel-fired resources leads to energy prices that are high enough to create
sufficient energy revenue opportunities for all power plants, without having to rely too much on additional remuneration
mechanisms for capacity.114
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However, decarbonizing the electric sector will require high penetration of new and cleaner resources, which have
different generation and cost profiles. Their generation is intermittent and variable depending on weather patterns, so
they might not always be dispatchable. As a result, there is a greater and growing need for resources that can quickly
change their supply or demand, or provide power for multi-day periods experiencing limited solar and wind output, to
ensure that electricity supply and demand can be balanced at all times. Accommodating the deployment and operation
of these resources will require changes to market rules such as enhancing scarcity pricing, incorporating fast start pricing,
or thinking about new ramping products.
At the same time, renewable resources generally have an almost zero marginal cost of generation. As a result, it is a nontrivial task to figure out how to design energy or capacity markets to set economically efficient prices that would also be
sufficient to incentivize the construction of new generation needed to meet peak demand.115 Furthermore, because there
could be significant variability in the output of these resources, market designs need to evolve to more accurately value
services these resources provide, such as the ability to quickly increase or decrease production or to generate energy
during scarcity periods. With the increased penetration of intermittent resources, ensuring that prices can reflect the
economic value of energy and incremental reserves is critical to efficient market operation.116 Similarly, because both the
availability of renewable resources and the electricity demand might vary significantly throughout the year, the design of
capacity markets must evolve to take seasonal variations into account.117
Not all wholesale market operators are thinking thoroughly about these issues or acting as swiftly as they should given
the urgency and magnitude of needed changes. While there are some ISO/RTOs that have just started discussing
market design for a high-renewables future, a consistent investigation across all market operators is lacking.118 All ISO/
RTOs should already be thinking about, and even moving forward with implementing, technology-neutral regulatory
frameworks that can accommodate all new resources based on the value they bring to grid, including their external costs
and benefits, and regardless of their scale. Further, many market operators look at one rule at a time, even though an
effective overhaul will require consideration of the entire design in a comprehensive manner. Therefore, FERC should
direct ISO/RTOs to conduct a comprehensive evaluation of their market rules.
POLICY RECOMMENDATION: FERC should establish principles for market rules that
can enable technology-neutral participation of clean and renewable energy resources,
and direct ISO/RTOs to ensure their market rules satisfy those principles.
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V. Conclusion

E

ven though FERC does not generally receive immediate attention as an important agency for climate policy,
implementing regulatory reforms in FERC-jurisdictional sectors is crucial to cost-effective decarbonization of
the energy sector. To help meet the nation’s climate policy goals, FERC should reform its regulatory practices
to align better with climate policies, develop transmission infrastructure necessary for cost-effective decarbonization,
and reform its energy market rules to enable technology-neutral participation of clean and renewable energy resources.
And, as outlined above, FERC has the authority to undertake all of these reforms under existing law. With these reforms,
federal policymakers can take advantage of important opportunities energy markets can provide to combat climate
change while ensuring an economically efficient and speedy clean energy transition.
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