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The Issue

The bulk power system—an interconnected network of generating plants and high-voltage transmis-
sion lines—is an often-overlooked part of the electric industry. Over two-thirds of the country’s
electric demand and supply is coordinated by regional transmission organizations (RTOs).!

Competition among generators has improved efficiency and reduced consumer costs, but the
wholesale power markets have been beset by structural, regulatory, and market failures. RTOs have
repeatedly redesigned markets and changed rules; the result has been greater market uncertainty,
higher wholesale prices, inadequate transmission capacity, and reduced reliability.

RTOs primarily respond to rising demand and transmission constraints by coordinating new
transmission projects, with costs often socialized across ratepayers. Doing so indirectly subsidizes
poorly sited intermittent generation yet fails to prioritize reliable generation near new demand.

Today’s RTO models are not working as they were designed. Regulatory complexity, market-distorting
subsidies, and rapid growth in electricity demand require a reassessment of whether RTOs should be
reformed or replaced to keep electricity affordable and reliable.

The Reality

Many RTOs are an evolution of traditional power pools, which were first formed almost a century ago
and involve multiple utilities coordinating the operation of their generating plants to reduce the risk
of outages. Pennsylvania-New Jersey-Maryland (PJM) Interconnection began in 1927 as a power pool,

and others followed.? The operators that resulted, shown in figure 1, include both RTOs and indepen-
dent system operators (ISOs).
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U.S. RTOs and ISOs

MISO

PJM

CAISO

Note: Seven regional transmission organizations (RTOs) and independent system operators (ISOs) manage the grid and
wholesale markets across much of the United States. Four are RTOs: Southwest Power Pool (SPP), Midcontinent ISO
(MISO), PIM Intexconnection (PJIM), and ISO New England (ISO-NE). Three are ISOs: California ISO (CAISO), Electric
Reliability Council of Texas (ERCOT), and New York ISO (NYISO).

Source: Adapted from “RTO Backgrounders,” Sustainable FERC Project, accessed August 20, 2026, https://sustainableferc.
org/rto-backgrounders-2.

To expand the benefits of power pools beyond generator coordination, the Federal Energy Regulatory Commis-
sion (FERC) sought to develop competitive wholesale power markets that would encourage greater efficiency and
lower costs. RTOs—FERC's preferred instrument—were tasked with overseeing these markets, planning for new
high-voltage transmission lines, and ensuring that new generators could connect to growing power grids. The first
such RTO was the Electric Reliability Council of Texas (ERCOT), which was originally formed in 1970 as a power
pool and became an RTO in 1996.3 PJM, the nation’s largest RTO, covers all or part of 13 mid-Atlantic states and the
District of Columbia.*

Most RTOs attracted little attention due to their limited policymaking role, but that has changed recently for
three reasons. First, electricity demand has newly accelerated with the growth of power-hungry artificial intelli-
gence applications and data centers.® Second, state and federal environmental policies have effectively forced the
closure of many fossil-fuel power plants,® while subsidies and mandates have incentivized new renewable genera-
tion, primarily through wind and solar photovoltaic plants. However, wind and solar are less reliable because they
supply electricity only intermittently—when the wind blows or the sun shines—which dramatically increases

the complexity of grid operations. Third, as conventional generation has declined, electricity prices have risen.
The increase in price has been especially notable in PJM’s forward capacity market, which is designed to secure
capacity several years into the future (see box 1).


https://sustainableferc.org/rto-backgrounders-2/
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Box 1: Energy Versus Capacity

The capacity of a generating plant measures the instantaneous power that it can supply. Power is a function
of voltage and current and represents the rate at which electrical energy is transferred through a circuit. For
example, a generating plant with a nameplate capacity of 1,000 megawatts (MW) can produce 1,000 MW of
power under standard conditions.

Energy equals power delivered over a given period. For example, 1 megawatt-hour (MWh) of energy is
equivalent to 1 MW of power for an hour. It could also represent 2 MW for half an hour, and so forth. Energy
markets pay only for energy that is dispatched and price it in terms of dollars per MWh.

Capacity markets, on the other hand, pay power plants based on the MW capacity they are expected to
provide. RTOs with capacity markets start with a required reserve margin, which represents the percentage
of total generating capacity that must be available above forecast peak demand. This ensures that sufficient
generating capacity is in place to meet peak demand while also accounting for unexpected events, such as
generator outages. They then accredit different resources and allow those resources to bid out their accred-
ited capacity until the reserve margin is reached.

Market failures, whether perceived or actual, have been widely studied.” In effect, market failures prevent compet-
itive markets from functioning as intended. In the case of RTOs and wholesale electric markets, the proximate
causes are the subsidization of renewable energy,? the exercise of market power,® and the failure of RTO pricing
constructs to accurately value reliability.’® RTOs have a limited tool kit with which to address these issues.

Renewable Energy Subsidies and Mandates

Federal and state renewable energy subsidies, including tax credits, and state mandates for wind and solar genera-
tion, such as renewable portfolio standards, have distorted wholesale electricity markets. First, these policies

have increased the number of hours during which market prices are artificially low or negative, creating financial
hardships for unsubsidized coal and nuclear generators that cannot be quickly ramped up or down in response

to changing market prices.” Second, because wind and solar generation are intermittent and variable, they have
also led to more frequent scarcity conditions even in normally well-supplied markets, thereby contributing to the
severity and unpredictability of price spikes.”? Third, they have encouraged development of otherwise uneconomic
generating supplies, further distorting wholesale markets.

Market Power

In competitive markets, individual participants cannot affect the overall market price. Organized wholesale
electric markets, however, have proven vulnerable to market-power manipulation by certain generation owners,
especially in the capacity markets created by some RTOs.* In the early 2000s, for example, Enron Corporation and
its affiliates exploited loopholes in the California wholesale market that drove up wholesale prices and contrib-
uted to the state’s electricity crisis, which cost consumers billions of dollars.’s Market manipulation can also
involve withholding generation supplies to raise prices. Some states have even attempted to require local utilities
to build ratepayer-subsidized generation in an effort to lower market prices by artificially increasing supply.*

Enron’s conduct and the California electricity crisis were major drivers that led RTOs to establish myriad rules
governing the prices that suppliers can offer, including the minimum and maximum prices and the methods used
to set those bounds. Other provisions specify how generators offer capacity to the market. In some ways, there has
been an arms race between wholesale generators and RTOs, with the former seeking to maximize profits and the
latter aiming to ensure competitive prices that send appropriate price signals for new supply within the narrow
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confines of their limited tools.”” But the frequently changing market rules imposed by RTOs to produce more
competitive outcomes have a problem: increased uncertainty, which can reduce new investment by making future
rules difficult to predict.

Valuing Reliability with RTO Market Prices

To remain economically viable, generating plants must recover their operating costs and provide their owners
with an adequate return on investment; this can be especially problematic for peaking generators, which are
designed to operate only a few times per year when demand is greatest.”® These power plants are needed to provide
the level of reliability that electricity consumers expect, but how often they run and how much revenue they
receive is highly uncertain.

RTOs regularly cap wholesale electricity prices, in part because severe price spikes are politically untenable.*
While price caps reduce the incentive to manipulate prices, they create another problem, termed missing money.*
When prices are capped, some generators may not earn enough revenue during periods of scarcity to remain
economically viable. When older generators are forced to exit the market or demand grows beyond existing
supplies, prices should increase and create an incentive to develop new generating resources. However, price caps
limit this incentive. Consequently, the market can be chronically undersupplied, which leads to higher market
prices unless other mechanisms are created to address the missing-money issue.

Capacity markets—a potential remedy for the missing-money problem associated with price caps in wholesale
energy markets—have been adopted by several RTOs, including PJM. In effect, capacity markets establish a fixed
amount of supply for a future period (usually three years ahead, in the case of PJM) and allow generators to bid on
supplying that capacity.® The goal is to get iron in the ground that can provide electricity whenever called upon
and meet the RTO’s reliability standard, regardless of how often that capacity is needed.

A key problem with capacity markets is that they are artificial. Unlike the energy market, in which supply and
demand interact based on an actual commodity?*—that is, MWh—RTOs administratively establish the capacity
demand curve and then create rules requiring generation owners to supply the capacity specified by the curve (see
figure 2).2

As shown in figure 2, the reference price is based on the revenue that a new peaking generator would need

to recover the missing money after accounting for expected revenues from selling peak MWh and ancillary
services. The reference price is thus determined administratively. Capacity beyond that point still has value, but
the price declines as additional capacity enters the market and eventually falls to zero.

The market-clearing price is determined in part by generation owners’ offers for their available capacity. Those
offers are subject to regulation, including the quantity of capacity (MW) that each generator provides and the
prices at which it can be offered. There can also be an administratively set price cap, which varies but is typically
150% of the reference price. Regulators set the cap based on their determination of the appropriate trade-off
between providing sufficient incentives for new entrants and preventing excessive charges to consumers. But
there is no empirically optimal trade-off; it is effectively a regulatory judgment. Moreover, despite the close regula-
tion of capacity-market prices, these markets are highly susceptible to market power and price manipulation.®
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Source: Adapted from Mathangi Srinivasan Kumar, “ICAP Demand Curve,” presentation at New York Independent System
Operator (NYISO) Intermediate ICAP Course, Rensselaer, NY, May 20-21, 2026, slide 17.

The amount of capacity an RTO credits to a generator is sometimes called unforced capacity (UCAP). In effect, it

is the installed or nameplate capacity less the expected reduction from planned outages (e.g., scheduled mainte-
nance) and forced outages (e.g., equipment breakdowns).? Typically, UCAP for fossil-fuel and nuclear generators
is based on experience. For existing generators, that means their own past performance; for new generators, it
means experience with the same class of generator.

Determining UCAP for wind and solar generation is more difficult because of those resources’ inherent intermit-
tency. RTOs account for this problem by estimating how much wind and solar generation can contribute to

peak demand—a calculation based on the expected availability of those resources when electricity demand is
forecast to be greatest.” If demand were to peak at an unexpected time, wind and solar generation might still be

unavailable.

In PJM, capacity lost through retirements of conventional generating plants has thus far exceeded the added
capacity from wind and solar. As peak demand has increased, the loss of conventional capacity caused the overall
price to increase to about $325/MW-day for the 2026-27 delivery year (June 1-May 31) and to just over $333/
MW-day for the 2027-28 delivery year—increases of almost 1,000% over the 2024-25 auction clearing price of
about $29/MW-day.? The estimated ultimate dollar impact to retail ratepayers is about $16 billion per year.?


https://www.nyiso.com/documents/20142/3036383/ICAP-Demand-Curves.pdf/a16634ed-20c8-0f50-5912-4dd92793cef8
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Market power has been especially problematic in capacity markets, in part because the demand curves created by
RTOs such as PJM are inelastic.?° In other words, the capacity demand curve, such as the one illustrated in figure
2, is relatively insensitive to price. Moreover, utilities and other energy suppliers must purchase a fixed amount of
capacity based on their expected peak demand—regardless of price.? This gives suppliers of capacity significant
leverage to affect market-clearing prices. Although RTOs have numerous rules to mitigate market power, overly
onerous rules can discourage entry by new suppliers and cause prices to increase further as demand grows.

Limited RTO Tool Kit

The final problem faced by RTOs is their limited tool kit. An RTO that forecasts insufficient generating capacity to
meet the reserve margin required for future peak demand cannot—short of rationing electricity through much
higher prices or rolling blackouts—force market participants to add capacity, especially reliable and dispatchable
generating capacity.® If specific regions have limited inbound transmission capacity, most RTOs cannot force new
transmission lines to be built without approval from FERC and the affected states.3

Additionally, RTOs’ market design modifications can be challenged by market participants and regulators. Such
challenges can take years to resolve, which creates uncertainty for potential suppliers.

Due to the complexities of the power system—electrons obey the laws of physics, not economics—adding new
generation and transmission capacity to the existing grid cannot be done arbitrarily; it requires detailed and often
time-consuming studies to ensure that the rest of the grid is not adversely affected. The time required for such
studies has become controversial as generator queues grow, especially for wind and solar generators seeking to
connect to the grid.

Perspective

Perhaps the most radical solution would be to abandon the RTO framework and return to the previous system

of power pools, which primarily combined generating resources to improve reliability. Although this alterna-

tive would eliminate formal markets overseen by RTOs, wholesale power markets would still exist. Under this
approach, RTOs would function solely as grid operators, while market participants would be able to trade electric-
ity according to their own rules.

RTOs identify the need for new generating and transmission capacity to meet reliability requirements. They could
also solicit bids for new generating capacity in specific locations, much as they now do for new transmission.
However, doing so may raise concerns about competition, particularly if RTOs succumb to political pressure and
build new generating capacity. Another option would be to regulate new generating capacity on a cost-of-

service basis, as FERC now provides for reliability-must-run generators, or to allow such capacity to participate as a
competitive wholesale generator.>

A less radical solution would be to eliminate the price caps in wholesale energy markets and, consequently, the
need to address the missing-money problem. Doing so would also require severe penalties to be imposed on
generators that were found to be engaging in anticompetitive behavior to manipulate prices. Generators partici-
pating in an RTO-administered wholesale market would still be required to agree to specific participation rules.

A recent report by PJM addresses the limitations of its wholesale capacity-market design and offers three alterna-
tives.* These include stabilizing existing markets through long-term forward commitments by load-serving
entities; differentiating reliability standards, rather than applying a single standard for all areas and customers;
and transitioning away from a capacity market, maintaining it as a backstop while focusing on energy and
ancillary services markets. These alternatives, however, are relatively narrow and do not encompass the full range
of possible solutions.



Federal and state subsidies for wind and solar generators, along with state renewable-supply mandates, could be
addressed by changing how these resources are compensated in RTO energy markets or by requiring them to meet
specified reliability criteria.?* Subsidized generators could instead engage in bilateral transactions with utilities or
competitive retail electric sellers. Alternatively, generators receiving the production tax credit could be required to
forgo the credit as a condition of participating in an RTO market. Because wind and solar generation are variable,
another option might be to mandate that such generators pay a reliability-compensation fee or incorporate
sufficient storage to mitigate the effects of intermittency.

Another issue is how to allocate the costs of new transmission capacity. Currently, generation owners pay the
direct costs of interconnection to the bulk power system, while the costs of adding transmission capacity are
socialized across all transmission users and, ultimately, retail consumers. Alberta, Canada, for example, has
developed an alternative based on cost-causation principles.®* Under its system, new generators must make
up-front, nonrefundable transmission-reinforcement payments tied to a generator’s location and the attributes
of the electricity it provides. Far-flung generators pay more than those near load centers, while intermittent
providers such as wind and solar pay more than generators whose output can be scheduled.

Finally, RTOs could encourage development of private grids for large loads that might later be integrated into
the overall bulk power system. Doing so would address the current issue of RTOs being unable to keep up with
growing demand.

None of the necessary reforms will be easy to make. However, the existing system is failing to ensure reliable and
affordable electricity. As electricity continues to grow in importance to the U.S. economy, policymakers will need
to look toward the future and be willing to confront entrenched interests to implement reforms.
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