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Overview

The U.S. power system is at a pivotal moment. Rapidly growing electricity demand from manufacturing, data
centers, and electrification is straining the aging grid, and extreme weather and prolonged outages are causing
reliability concerns. To address these challenges, utilities throughout the country are proposing significant capital
expenditures to modernize power grid systems, but that spending is also putting upward pressure on the rates
customers pay.

Distributed energy resources (DERs)—energy generation and storage technologies including rooftop solar,
battery storage, smart appliances, and “managed” electric vehicle charging, which involves controlling when EVs
are charged to account for demand on the grid—offer a low-cost, readily available, scalable solution. Unlike costly
and slow traditional approaches, such as building new large power plants or high-voltage power lines, DERs are
typically installed at the home, business, or industrial site where the electricity is needed, enabling customers to
participate in smart management of energy use, helping them reduce their electricity bills, and increasing power
grid resilience and reliability to prevent outages.

When connected together into virtual power plants (VPPs), which remotely orchestrate distributed resources to
enable more efficient and flexible operations of the broader shared grid, DERs can help reduce electricity demand
at peak times. This approach allows for better balancing of supply and demand across the grid and can enable
utilities to defer or even avoid costly, traditional infrastructure investments.

Homeowners and companies are already buying and installing DERs, and as electricity prices increase and

DER technology improves, that trend will only grow. In addition to providing power for their own homes and
businesses, DER owners can provide valuable services to the larger grid and be paid for doing so. Fully leveraging
these existing and future DERs through VPPs, including providing appropriate compensation for DER owners,
could deliver power during peak demand at 40%-60% of the cost of traditional solutions.!

In contrast, failing to maximize DER and VPP deployment risks overinvestment in traditional grid infrastructure,
higher electricity bills for consumers, and missed opportunities for cleaner, more reliable electricity. And one of
the most significant barriers to successfully unlocking the full potential of distributed energy is the fragmented
structure of U.S. electricity policy and regulation.

To help address this challenge, The Pew Charitable Trusts, with input and guidance from a wide range of
practitioners in the field and an advisory council of experts representing diverse viewpoints, identified three core
DER policy goals and specific recommendations that can help decision-makers, including state elected officials
and public utility regulators, begin the work of bringing DERs to scale nationwide:

Goal: Integrate DERs as core grid resources into utility planning, investment, and procurement
decisions.

Recommended actions:
1. Require DER optimization as part of distribution grid planning.
2. Establish targets for VPP capacity and customer participation.

3. Align utilities’ financial interests with DER deployment.

Goal: Reduce administrative, technical, and regulatory barriers to allow DERs to be permitted
and granted grid access faster and at lower cost.

Recommended actions:

4. Automate and streamline permitting processes.



5. Automate and streamline interconnection, the process for connecting energy generators and batteries to
the grid.

Goal: Strengthen community resilience by using DER solutions to improve grid reliability.
Recommended action:

6. Leverage DER capacity to reduce the frequency and duration of outages and to provide homes and
communities with backup power during blackouts.

These recommendations are designed to be applicable to the range of market, regulatory, and grid infrastructure
realities that exist in the U.S. today and can be tailored to fit individual jurisdictions’ needs and circumstances.
Together, they provide a way forward for policymakers, industry, and regulators to collaboratively build a reliable,
resilient grid that can power American homes and businesses into the future.

o - .
72 /‘ //
Ll
o 17
P = e
/..m/ Sl A //
y SiALE \_\ /A «
AN - .
= Al | .
- ; 2 B, A

According to the Edison Electric Institute, investor-owned electric companiesexpect tospend $1.1 trillionfrom 2025 to 2029 to upgrade
outdated grid infrastructure, such as these transmission towers in Houston, to meet rising energy demand. The Pew Charitable Trusts

Rising electricity demand and outdated systems threaten
reliability, raise costs

After decades of flat or low growth, nationwide electricity demand is forecast to increase by 78% between 2023
and 2050.2 (See Figure 1.) This rapid growth stems from the expansion of data centers, increased domestic
manufacturing, and the electrification of transportation and buildings. As a result, electricity costs are increasing
sharply nationwide with many people struggling to pay their utility bills.



Figure 1
After Decades of Stagnation, U.S. Power Demand Is Projected to
Nearly Double in 25 Years

Real and forecast electricity usage, 1990-2050
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At the same time, the grid is ill-prepared to meet this rising demand—or to contend with increasingly severe and
frequent extreme weather, such as hurricanes, heat and cold waves, wildfires, and floods. Much of the nation’s
electricity infrastructure, which was largely built in the 1960s and 1970s, is approaching the end of its designed
service life.? For instance, 70% of transmission lines were at least 25 years old by 2023.

A 2025 analysis from the North American Electric Reliability Corp. (NERC)—the international regulatory entity
that oversees the reliability of the continent’s power systems—found that this combination of rising demand
and aging infrastructure increased the risk of winter power outages in several parts of the country, including
the Northwest, Texas, parts of the Southeast, and New England.® In its 2025 report, “Long-Term Reliability
Assessment,” NERC warned of declines in grid reliability and the sufficiency of available generation over the

next decade.®

To address rising demand, extreme weather, and outdated systems, utilities will need to make significant new
investments. Investor-owned electric companies expect to spend more than $1.1 trillion from 2025 through 2029
to enhance and expand the grid.” As utilities make these needed investments, a large portion of their spending
will probably be for upgrades to distribution systems—the low-voltage poles, wires, transformers, and other
equipment that deliver electricity to utility customers.®

These expenditures, in turn, will put even more pressure on already rising utility rates. From December 2024 to
December 2025, electric rates increased more than 6% nationally, with some areas of the country experiencing
double-digit rate growth.® These higher costs are squeezing customers' tight budgets. According to a 2026



study, approximately 1in 6 households was behind on utility bills.’® As a result, energy affordability has become a
frontline issue: About 40% of Americans identify the cost of electricity as a source of stress in their lives."

DERs and VPPs deliver value to customers and the grid

DERs and VPPs can provide affordable, reliable, clean, and readily available solutions to meet America's
energy challenge.

DERs are readily available, low cost, and underused

DERs provide a relatively small portion of U.S. electricity, particularly compared with their use in Australia and
several European countries. However, that share is growing. Nearly 77% of U.S. households had smart electric
meters in 2023 compared with 60% just five years before. Smart meters can be helpful in measuring and
communicating about DER performance, particularly when the DER device cannot be directly metered.” As

of December 2025, 24 states and Washington, D.C., have policies that enable community solar-shared solar
projects that give subscribing customers credits on their electricity bills.® And as costs continue to decline,
millions of homes and businesses are adding rooftop solar, batteries, and EVs each year.

Research projects that the U.S. will add 217 gigawatts (GW) of DER capacity from 2024 to 2028. This growth
almost equals the power generated by all U.S. coal-fired power plants and is more than twice the forecast
additional power demand from data centers through 2035.™ (See Figure 2.) Although this means DERs have the
potential to offset some data center power needs, the extent to which that potential is realized will ultimately
depend on how much electricity those DERs can generate daily and how effectively they are integrated into the
grid to maximize the energy resources they provide.

Further, DER technologies are commercially available now, affordable for many consumers, and can be installed
in a matter of months compared with at least five years for new large gas-fired power plants or high-voltage
transmission lines.

Figure 2

DERs Can Help Grow the U.S. Energy Supply to Meet Increasing
Needs
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How DERs Work

DERs are technologies that generate, store, or manage electricity close to where it is used, such as
batteries, rooftop solar panels, community solar, managed electric vehicle charging, smart thermostats
and appliances, and advanced building controls (systemwide automation that monitors and manages
energy use in buildings). These technologies connect to the distribution system to help homes and
businesses produce or control their electricity and to provide surplus power to the grid. (See Figure 3.)

Some DERs can be installed on the customer’s side of a utility’s electric meter, referred to as “behind the
meter,” enabling consumers to control their energy bills, reduce their draw from the electric grid, or stay
powered during grid outages. For example, rooftop solar panels can offset consumption from the centralized
grid, reducing the customer’s utility bill and, in most areas of the country, displacing fossil-fuel-generated
electricity. And a home battery system can keep a house running during a storm-related blackout.

Other DERs are installed “in front of the meter”—on the utility’s side of the electric meter—and are
typically larger in scale than behind-the-meter technologies. They provide electricity to the grid as well
as services that utilities need, such as reducing pressure on the system during high-stress periods and
helping to balance supply and demand to improve efficiency. Community solar, for example, can be
connected in front of the meter and allows customers who do not install their own DERs to participate.

Figure 3
On-Site Electric Generation and Storage Can Boost
Distribution Capacity
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How VPPs Work

A VPP, also called a “distributed power plant,” is a collection of DERs networked together and coordinated
through software management systems to act as a single controllable resource that utility operators can
tap to help balance the electrical system. (See Figure 4.) For example, a VPP could signal to a group of
distributed resources to reduce their collective draw on the grid, such as by adjusting a smart thermostat,
discharging a behind-the-meter battery, or delaying an EV charge, to reduce demand on the system
during peak periods.

Customers who participate in VPP programs typically receive incentive payments for configuring their
DER to provide services to the grid, helping to reduce utilities’ capital needs and keep costs down for
consumers, essentially putting money back into customers’ pockets.

Figure 4

Virtual Power Plants Connect Distributed Resources to Supply
Energy to the Grid

Sample VPP network
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DERs can be better leveraged to provide grid services

Experts estimate that the North American VPP market was a modest 37.5 GW in 2025 and had less than 20%
of DER capacity enrolled in 2024.® (See Figure 5.) This underutilization hurts customers’ bottom lines because
VPPs can deliver peak power needs at 40%-60% of the cost of conventional resources.” By organizing and
motivating homeowners and businesses to configure their DERs to support the grid, VPPs can obviate the need
for expensive new utility-scale infrastructure, delivering savings that help curb growing electric rates.™

Figure 5
Most DER Systems Not Yet Leveraged for Grid Services

Percentage of existing distributed capacity in North America enrolled in
VPPs, 2024
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Bringing DERs and VPPs to scale requires new policy approaches

Most U.S. states now offer some form of net metering—the mechanism for compensating customers who
generate their own electricity, most often through rooftop solar, established in the 1980s to spur private
investment in renewable energy.”” And although those policies have largely succeeded in unlocking the market
for distributed generation, they are not necessarily sufficient to take DERs to the next level—in which their
widespread use contributes value to the grid by addressing reliability issues and bringing down costs.

Rather, to capitalize on DER potential to meet rising demand, address the challenge of aging infrastructure,
improve affordability, and enhance reliability, policymakers will need to look beyond net metering toward policies
that recognize and fairly value DERs as a supply-side resource alongside traditional utility investments. These
policies also will better align the compensation that DER owners receive with the value they provide to the grid,
creating a more predictable market environment.



Bringing DERs and VPPs to scale nationwide would deliver an affordable, reliable, clean, and fast solution to the
country’s growing energy challenge. Delaying action risks unnecessary investment in traditional infrastructure,
higher bills, and missed opportunities for cleaner, more resilient power.

This playbook offers clear, practical steps that decision-makers can take to help make DER adoption an
achievable national priority.

Recommendations

The goals and corresponding recommended actions outlined here are designed to unlock the potential of DERs
by addressing barriers for behind-the-meter and front-of-the-meter DER applications. (See Figure 6.) The U.S.
electricity system is a patchwork of thousands of utility providers; 52 regulatory bodies across the states, D.C,,
and Puerto Rico; and myriad market structures, making a one-size-fits-all DER policy impossible. To address this
variability, the recommendations are adaptable to the full range of market, regulatory, and infrastructure realities
and can be tailored to fit each jurisdiction’s individual needs.

Coordinated action across all the recommendations is essential to fully realize DERs as an affordable, reliable,
clean, and readily available energy solution.

Figure 6
At-a-Glance Policy Recommendations to Bring DERs to Scale
3 key DER goals and strategies to meet them

Integrate DERs
into utility

planning and
procurement

o Require DER optimization
as part of distribution
grid planning.

e Establish targets for
VPP capacity and
customer participation.

o Align utilities’ financial
interests with greater
DER deployment.

g

Reduce barriers
to DER
permitting

and grid access

o Automate and streamline
permitting processes.

e Automate and streamline
interconnection—the
process for connecting
energy generators and
batteries to the grid.

Strengthen
community

resilience with
DER solutions

o Leverage DER capacity
to reduce the frequency
and duration of outages
and to provide homes
and communities with
backup power during
blackouts.
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In addition to outlining a policy effort and its objectives, each recommendation identifies the types of policy
action (legislative, regulatory, or executive) that can be used to implement them, the entities that may have
authority to take the described action (the federal government, a state utility regulator, a state executive agency
such as a governor's office, or a local government agency), and which of three market and regulatory structures
the policy is appropriate for:

o Integrated system operator (ISO)/regional transmission operator (RTO): An independent entity that
administers the transmission grid and the wholesale electricity markets in which power plants compete to
provide electricity.

o Vertically integrated utilities: Retail markets served by a single provider that owns or controls the flow of
electricity, including generation, transmission, and distribution to customers.

o Retail competition: Retail markets with multiple providers from which consumers may choose.

The applicable action authorities, action types, and applicable market structures for each recommendation are
summarized in Table 1.

Table 1
DER Policies Can Meet the Needs of Many Types of Jurisdictions
Recommended actions and relevant authorities, types, and market structures
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DER Goal: Integrate DERSs into utility planning and procurement

The utility grids and regulatory schemes must evolve to successfully unleash DER potential to support the
nation’s economic, security, and environmental future. Three targeted policy changes can reorient utility business
models and planning to become more distributed energy-friendly.

. Recommendation 1: Require DER optimization as part of distribution
grid planning
Require utilities to develop robust, transparent, long-term plans that quantify system needs and proactively

consider DERs as an affordable alternative to traditional utility distribution infrastructure or large-scale
generation or transmission investments.

Action authority: Utility regulator, state or local government
Action type: Regulatory, legislative
Market structure: ISO/RTO, vertically integrated utility

Objectives

o Utilities, regulators, and other stakeholders evaluate how DERs can be used to meet electric grid
system requirements.

o Ultilities and regulators use plans to develop deployment targets, customer programs, and procurement
mechanisms that incorporate DERs as a foundational resource on the grid.

e Regulators create a framework for investments in DERs that compensates DER owners for the capacity and
energy value their assets provide toward efficiently meeting grid needs.

e Regulators use transparent analytical methods and stakeholder engagement to build public and regulator
confidence in infrastructure plans.

Policy

Historically, if addressed at all in state utility commission proceedings, distribution planning has been opaque,
typically undertaken by the local utility on its own rather than as part of the comprehensive, long-term
integrated resource plan (IRP) processes that most utilities conduct every few years. This recommendation
aims to coordinate distribution planning and IRP processes to leverage DERs, where cost-effective, as a supply-
side option. Although distribution planning can be addressed outside of the IRP, DER deployment will be more
effective if the utility has a regulator-approved plan that treats DERs commensurately with utility-scale projects.

To achieve this goal, states will need to boost their coordination with their regional transmission operators, where
relevant, and require utilities to provide significantly greater transparency when modeling and assessing resource
needs and options.

To implement this recommendation for vertically integrated utilities, regulators should consider these
policy options:

e Require that IRPs include a distribution plan, treat DERs as a foundational building block to meet system
demands, and use the best available forecasting methods to predict where customers will install DERs
under current market conditions.

10



e Establish an integrated system plan (ISP) that incorporates resource and distribution planning into one
comprehensive process.

To implement this recommendation in states where utilities have responsibility only for electric grid infrastructure
and not for integrated resource planning, state commissions would need to require utilities to develop robust
distribution plans, using the Australian Energy Market Operator (AEMO)—Australia’s independent electricity
system operator—as a model. (See, for example, the case study “Australia implements integrated planning for
DER optimization.”) The plans should account for anticipated customer-led DER investments and determine

the level of DER adoption that would enable the utility to avoid other, more costly investments. When customer
adoption falls below that level, utilities should consider establishing additional mechanisms during subsequent
planning efforts to procure and install DERs at key locations identified in the distribution plan.

In addition, to ensure that DER providers prioritize installations in areas of greatest need, plans and planning
initiatives should ensure access to timely data on locational constraints and distribution grid hosting capacity—
the amount of distributed energy generation that can be connected to the existing grid without negatively
impacting system reliability.

Further, distribution plans should improve upon current practices by using detailed bottom-up modeling and
distribution system optimization to determine the appropriate mix of traditional and DER investments. In
the current era of rapid load growth and VPP-enabling technologies, effective distribution planning and DER
procurement targets require granular data on distribution system infrastructure and demand forecasts.

In developing legislative and regulatory policies for this recommendation, decision-makers should consider:

1. Requiring that distribution planning be integrated into IRPs.

2. Establishing transparent processes to collect and review stakeholder input on assumptions and final
plans.

3. Requiring that utilities model the distribution system based on granular forecasts of demand and DER
adoption. Where possible, require utilities to use data from the local distribution transformer level to
reveal which locations have the highest demand constraints and would get the most value from DERs,
analyze multiple DER and VPP adoption scenarios informed by stakeholder input, and quantify DER
procurement targets.

4, Including systemwide benefits—such as lower prices, improved reliability and resilience, better grid
infrastructure in underserved communities, reduced effects on climate, and other state-mandated
environmental targets—as relevant criteria when weighing DERs vs. traditional investments.

Furthermore, in states with comparatively low levels of DER adoption or limited experience with distribution
planning, state commissions can direct utilities to begin by increasing transparency on load and DER forecasts,
mapping hosting capacity, and providing clear justification for proposed distribution investment.?®

“DER deployment will be more effective if the utility has a
regulator-approved plan that treats DERs commensurately with
utility-scale projects.”

11



Action steps

Legislature

Provide general guidance to the state commission to evaluate utilities’ planning processes to ensure that
DERs are fully leveraged to maintain or improve affordability of electric rates while also meeting projected
increases in demand.

State commission

12

Within a new or existing proceeding, outline a process for updating distribution plan methodologies,
developing consensus on increasing DER deployment scenarios, and conducting distribution system needs
analyses and formal plan reviews.

Use informal processes, such as technical workshops or information meetings, to review and update
distribution plan methodologies with stakeholder input and engagement.

Assess each utility’s distribution planning methodology, using the AEMO ISP and scenario analysis
methodology as a model (see, for example, the case study “Australia implements integrated planning for
DER optimization"), identify gaps between the utilities’ and the AEMO's methodologies, and review critical
gaps with commission staff and stakeholders.”

Issue guidance on expectations, including timelines, for utilities to update their distribution planning
methodologies, the results of their distribution system needs analyses, and their proposed investments.

Engage independent facilitators and technical experts to review utilities’ analyses and draft plans.

Require utilities to file final plans for formal review by stakeholders in the proceeding and the state
commission, including at a minimum:

e Various scenarios featuring increasing levels of DER deployment.

o Distribution capacity procurement targets that rightsize needed investment by treating DERs as a
viable alternative to traditional wire solutions.

o Avoided costs for energy, capacity, ancillary services such as frequency control and voltage support,
and deferring distribution investments.

o Network augmentation costs.
e For vertically integrated utilities only, plans should also include:

° Assessment of DER potential to reduce the cost and land-use footprint of bulk-power
generation and transmission.

° Progress toward system-level VPP capacity and ancillary services targets.
Review and issue final orders on distribution plans.
Conduct ongoing oversight of utilities’ implementation of their plans, with stakeholder review.

Regularly update the planning process with lessons learned from previous plans.



Case study: Australia implements integrated planning for DER
optimization

\§

An estimated 38% of Australian homes have rooftop solar panels, such as those on several houses in this neighborhood, and
DERs make upnearly 10% of Australia's energy generation. Andrew Merry/Getty Images

Australia’s energy market transformed dramatically starting in the 2010s, shifting from a heavy reliance
on coal to the world's highest adoption of DERs, or “consumer energy resources” as they're called in that
country. Australia’s aging coal-fired power plants had become increasingly unreliable and expensive to
operate, leading the country to rapidly build out new renewable generation, which it identified as the most
affordable and reliable option to meet growing energy needs and near- and long-term environmental
goals.?”? Rooftop solar installations began growing rapidly in the mid-2010s, driven by customers’ desire to
save on electricity bills, and was followed by an uptick in battery storage installations in the early 2020s.?3
By 2025, rooftop solar contributed nearly 13% of Australia’s total energy generation.?*

In 2020, AEMO projected that by 2040, 63% of Australia’s coal-fired generation would be retired and
that DER capacity would have doubled or tripled.?> Then, in its 2022 ISP, AEMO forecast even greater
levels of DER adoption. These projections, along with rising costs and the complexity of transmission
lines, led the Australian Energy Market Commission to make a rule change in December 2024 and require
AEMO to consider DERs as an optimized input to ISPs.?® To satisfy this requirement, AEMQO's analysts
now evaluate the level of DER deployment that will be most cost-effective for the country’s electric
system as a whole, rather than modeling grid scenarios with an expected level of customer DER adoption,
or uptake rate.?”
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The new rule also requires that AEMO assess all investment options for managing and enhancing the
national electric system, including what it calls “distribution network opportunities,” which improves
AEMO's analysis and decision-making by including cost-effective DER development pathways in planning
efforts. This positions distribution resources as central to Australia’s efforts to not only expand its electric
system but also transition it away from its historical reliance on coal facilities.

Other case studies

Regulators and utilities in Colorado, lllinois, and Massachusetts, directed by state legislation, are also revising
their distribution planning processes to better integrate DERs. (See Appendix A.)

. Recommendation 2: Establish targets for VPP capacity and customer
participation

At the direction of the state legislature, state commissions can set specific VPP capacity targets for utilities

to lower electricity costs for all customers and can authorize the use of a range of mechanisms to facilitate
deployment of VPPs at scale. Setting specific capacity targets and clarity on VPP participation mechanisms will
create certainty and market demand.

Action authority: Utility regulator, state or local government
Action type: Regulatory, legislative
Market structure: ISO/RTO, vertically integrated utility, retail competition

Objectives

e Lower customers' utility costs by replacing or delaying traditional infrastructure investments using
VPP capacity.

e Reduce unnecessary requirements for building and siting large infrastructure.

e Build durable markets for VPPs with certainty for participants and DER providers.

Policy

State legislatures can direct state commissions to determine optimal targets for VPP capacity based on

the robust planning process described in the first recommendation. When setting these targets, the state
commission should identify which hardware and software tools are required to cost-effectively enable VPPs, the
priority locations for deployment, and the specific grid services to be provided by the VPPs. If this information

is not available from recent distribution plans or is out of date, the state commission would solicit stakeholder
guidance to help set the initial targets and identify the highest-value VPP uses.

To achieve the VPP targets, utilities should be allowed to use various mechanisms, including bilateral contracts
with VPP providers, programs that allow customers to receive compensation for subscribing or opting into a
VPP, or distribution system operator tariffs that create a market-based payment structure for customers who
participate in VPPs. The state commission should set terms for each procurement mechanism, such as price and
VPP performance and capacity requirements.
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Further, commissions should require that utilities’ solicitations for VPP providers fully leverage the capabilities

of independent third-party companies that aggregate and manage DERs to provide VPP services, including
unregulated utility-affiliated companies. Utilities should be obliged to prioritize contracts with third-party VPP
providers whose bids meet the commission-approved terms up to the VPP target. If the VPP target cannot be met
by eligible third-party VPP providers, then the balance can be provided by VPPs procured and owned by utilities.

And finally, state commissions should ensure fairness by appointing an independent monitor to oversee the
solicitation process, certify that solicitations meet all requirements, and verify the amount of VPP capacity
provided by the third-party market.

Setting VPP targets, especially when combined with the other recommendations in this playbook, removes
financial and institutional barriers to VPP adoption and can spur cost-effective deployment, which helps reduce
costs for utilities and consumers.

Additionally, the legislative directive should require state commissions and utilities to transparently value VPP
grid services to ensure that the mechanisms utilities use to achieve the VPP targets are cost-effective and
attractive to DER owners.?® Without this, regulatory proceedings to establish targets and associated tariffs or
procurement mechanisms will miss opportunities to incentivize customer participation, lower consumer costs,
and meet the urgent demand for new electricity resources.

Action steps

Legislature

e Direct the state commission to develop, within one year, annual VPP procurement targets, with incremental
increases to a specified cumulative total within a specified time. (Consider five years.)

e Provide general guidance to the state commission to establish targets for maintaining or improving the
affordability of electric rates and meeting projected increases in demand.

¢ Provide general guidance to the state commission to allow utilities to recover reasonable costs for
establishing VPP programs.

State commission

o Using relevant data from recent utility plans, set VPP targets that improve grid flexibility and offer
opportunities to improve system efficiency and safety.

o Allow qualifying VPPs to provide a range of potential grid services, but prioritize immediately available,
high-value services such as peak load shifting (moving electricity consumption from high-demand, high-
cost hours to lower demand hours) and emergency dispatch (providing energy to the grid during critical
shortages or high-stress events).

o Direct utilities to make a compliance filing with a proposed tariff, customer program, or utility procurement
framework for achieving the commission’s VPP target.

“Setting VPP targets removes financial and institutional barriers to
VPP adoption and can spur cost-effective deployment, which helps
reduce costs for utilities and consumers.”
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Case study: Virginia enacts VPP pilot legislation

Virginia's virtual power plant pilot program will be able to aggregate devices, such as these electric school buses and their
vehicle-to-grid charging systems, to dispatch power during peak demand. David Paul Morris/Bloomberg via Getty Images

On May 2, 2025, Virginia enacted H.B. 2346, a landmark law requiring the state's largest utility, Dominion
Energy, to propose a pilot program aimed at optimally managing demand through use of VPPs.?° Drawing
from model legislation, the law mandates that the pilot include DER aggregations of up to 450 megawatts
(MW), incorporating technologies such as battery storage, smart thermostats, and managed EV
charging.® Further, H.B. 2346 explicitly allows third-party aggregators to participate in the pilot alongside
the utility and, to promote innovation and broad DER industry engagement, requires that third parties be
given full access to necessary customer and grid data.”

The legislation also sets clear timelines and accountability measures. In accordance with those
requirements, Dominion submitted its pilot proposal Dec. 1, 2025, and must develop a VPP tariff by Nov.
15, 2026, that sets out the terms and conditions under which residential, commercial, and industrial
customers will be compensated for grid services they provide.*?

Dominion will operate the pilot through summer 2028 to gain experience managing a VPP, collect
actionable data for subsequent program development, and be better positioned to evaluate options for
DER integration at scale. At the end of the pilot, the Virginia State Corporation Commission will assess
the pilot's success in delivering grid services during peak demand periods and will establish a permanent
program with defined procurement targets and metrics.
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Virginia's legislation sets a new national benchmark by formalizing utility-scale VPP targets and
performance-based compensation. It combines ambitious scale, technology diversity, and structured
evaluation to ensure that benefits flow to customers and to the grid. By prioritizing VPP development
within regulatory policy, Virginia has positioned itself at the forefront of the transition to distributed,
market-enabled energy systems.

Other case studies

Colorado, Illinois, and Texas also have taken action to stimulate VPP programs and establish compensation
mechanisms. (See Appendix A.)

. Recommendation 3: Align utilities’ financial interest with DER deployment

States should work to address structural financial barriers within the regulatory frameworks governing utility
earnings that discourage electric utilities from leveraging DERs and VPPs.

Action authority: Utility regulator, state or local government
Action type: Regulatory, legislative
Market structure: ISO/RTO, vertically integrated utility, retail competition

Under conventional cost-of-service regulatory approaches, a utility's capital expenditures, such as for traditional
infrastructure, largely determine the amount of profit that the regulator allows it to earn from customers and
pass on to its shareholders. On the other hand, regulators typically categorize the integration of customer-owned
DERs and management of VPPs as operating expenses, which do not generally earn utilities financial returns
even when they deliver needed system benefits at lower cost than major capital investments. This lack of profit
potential discourages utilities from spending resources on cost-effective VPP solutions. State commissions can
correct this bias by treating DER and VPP investments, including those using third-party-owned DERs, on par
with capital expenditures for traditional infrastructure.

Multiple states have already established performance-based regulations (PBRs) or performance-incentive
mechanisms (PIMs), which can be tailored to each state's policy priorities and determine utilities’ compensation
or penalties based on specific performance targets and timelines. These targets may cover a range of services,
such as those that improve reliability, offer resilience solutions, cut emissions, increase efficiency of the grid, or
defer or avoid costly infrastructure upgrades.

Objectives

e Remove the financial bias toward traditional capital investments to make deployment of DERs and VPPs at
scale similarly attractive for utilities.

e Encourage further deployment of DERs through PBRs and PIMs.
Policy

State commissions can address the bias against DER investment and deployment by reviewing and adjusting the
existing financial frameworks for utilities. Commissions should consider several approaches, including:
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¢ Establishing DER-related performance metrics with associated incentives and penalties for utilities.

o Allowing utilities to earn a profit on direct DER investments (including software) and on the value of
services procured from third-party DER providers.

o Creating a “shared savings" mechanism to distribute the cost savings created by DERs among utility
shareholders and customers.

Removing utilities’ disincentive to invest in DERs by equalizing the revenue potential from DERs with that of
traditional infrastructure would represent a major step toward comprehensively addressing the financial barriers
inhibiting DER adoption. Using cost-benefit analyses to inform the design and calibration of these financial
mechanisms can help ensure that the incentives and penalties are proportionate to the anticipated expenditures
and returns associated with the desired outcome.

Performance incentive mechanisms

As of 2024, 28 states had established or explored PIMs to align utility revenue with the utility’s performance
toward policy objectives as measured by specified metrics.®* A PIM creates a financial reward for achieving the
metric, a penalty for failing to achieve the metric, or both. The structure of each PIM should be based not only on
existing regulatory frameworks but also on priority energy needs and goals within the state or region. One state,
for example, may place high value on DER services that support emissions reduction goals, while another may
emphasize VPPs to serve communities’ energy security needs.

“State commissions can address the bias against DER investment
and deployment by reviewing and adjusting the existing financial
frameworks for utilities.”

Utility earnings

State commissions can consider a range of mechanisms to bring utilities’ earnings potential from DER
investments in line with that of traditional infrastructure expenditures. First, commissions could simply allow
utilities to earn the same regulated rate of return on direct DER investments and/or the annualized value of grid
services from eligible third-party-owned DERs (as identified in the utility’s distribution plan) that they receive on
large capital expenditures.

Further, to encourage utilities to enter into long-term contracts with VPP providers, state commissions could allow
utilities to earn additional returns for contracts with at least a 10-year term. In states where ISOs or RTOs make
“resource adequacy” payments—compensation to energy resource owners for providing capacity during peak
demand periods—commissions should also consider allowing utilities to retain a portion of the resource adequacy
payments made to utility-contracted VPPs to help facilitate the integration of DERs into wholesale markets.

Another important option for commissions to consider is allowing utilities to earn a return on nontraditional
digital infrastructure investments that directly enable or leverage the integration of DERs into operations and
planning, such as spending for DER management systems and interconnection tools, including software.

Shared savings

Where DERs displace traditional infrastructure at lower cost, state commissions can explore allowing shared
savings mechanisms, in which utilities retain a portion of the savings and return the balance to customers. Some
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shared savings approaches may only give utilities a modest portion of the savings, while others may offer a higher
share to encourage investor-owned utilities to opt for VPPs over large capital infrastructure investments.

Action steps

Legislature

e Authorize the state commission to allow incentives and penalties for utility performance on VPP and DER
procurement targets.

e Require commissions to conduct cost-benefit analyses when creating new utility earnings mechanisms.

State commission

e Develop a stakeholder process to align utility financial incentives with DER deployment through a
collaborative process with concrete deadlines for proposed commission action. Start the process with a
commission-issued white paper that includes recommended methods for required cost-benefit analyses
and utility earnings mechanisms and review the white paper informally with stakeholders.

Issue guidance on new or revised utility earnings mechanisms, including cost-benefit analysis methodology,
ahead of formal review and adoption, which could occur during a rate case, contested case, or distribution
system plan review.

Case study: New York creates the Reforming the Energy Vision
regulatory framework

New York's regulatory framework for electricity, Reforming the Energy Vision, was enactedin 2016 to put DERs, such as these rooftop
solar panels at the Cornell Tech campus on Roosevelt Island in New York City, on equal footing with traditional power infrastructure in
utilities’ revenue schemes. Michael Lee/Getty Images
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In 2016, the New York Public Service Commission (PSC) approved a landmark regulatory framework
called Reforming the Energy Vision (REV) to overhaul the state's utility business model. The PSC
recognized that traditional cost-of-service regulation rewarded capital investment in utility poles and
wires rather than efficiency or innovation, putting DERs at a disadvantage compared with the standard
methods of supplying and delivering power. REV was designed to shift utilities away from this traditional
model and toward a market- and performance-based revenue model that could set DERs on an equal
footing with standard systems within the utility financial structure.

Where the state's old regulatory structure allowed utilities to earn revenue only by expanding physical
infrastructure, REV authorized utilities to generate income by optimizing distributed solutions that improve
the reliability, efficiency, and affordability of electric service for consumers. This approach aligned utilities’
and customers’ interests and encouraged utilities to treat DERs as core assets for modernizing New York's
electric grid.

That same year, the PSC issued its Track Two order, which redefined how utilities can earn revenue,
introducing a suite of tariff, market, and incentive structures that rewarded DER adoption and system
efficiency enhancements.?* Central to this effort is the “share of net benefits” incentive, which encourages
utilities to pursue DERs and other “non-wires alternatives” (NWAs) to traditional infrastructure by
enabling them to share in the savings generated from choosing those alternatives, such as from lower
capital and operational costs, environmental gains, and improved grid reliability.

The share-of-net-benefits approach was implemented in the 2020 New York State Electric & Gas Corp./
Rochester Gas & Electric Corp. rate case, which allowed those utilities to realize up to 30% of the net benefits
from approved NWA projects, with the remaining 70% returned to customers.> This mechanism gives the
utilities a clear pathway to profit from DER investments in the same way they do from traditional assets.

REV demonstrates why financial reform is essential to DER adoption at scale. By embedding DER
incentives within utility revenue models, New York created a model for grid modernization, bridging

the gap between public policy goals—such as reliability, affordability, and decarbonization—and utility
economics. The result is a system that treats distributed resources as foundational elements of a resilient,
efficient, and customer-centric energy future.

Other case studies

Minnesota, North Carolina, and the U.K. have also used financial mechanisms to equalize the economics for DER
investments. (See Recommendation 5 and Appendix A.)
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DER Goal: Reduce barriers to DER permitting and grid access

The price of DERs has declined dramatically since 2010, driven mostly by reductions in costs for the hardware
components that make up DER systems.3® However, DERs remain relatively expensive in the U.S. compared
with many other countries, such as Australia.?” To make DERs more affordable, policymakers must target the
“soft costs” of DER deployment, including permitting, interconnection, and associated labor costs, which have
remained stagnant and can be 78% of the total price of a residential system.3® Reducing these soft costs falls
squarely on state and local policymakers, and innovative software and utility financial solutions are available.

. Recommendation 4: Automate and streamline permitting processes

Permitting processes for residential and commercial DER projects can be lengthy, unpredictable, and duplicative.
State and local governments can directly address these issues by automating and streamlining processes,
allowing third-party review and inspection of applications, and clarifying siting authority for commercial projects.

Action authority: State or local government
Action type: Executive
Market structure: ISO/RTO, vertically integrated utility, retail competition

Objectives
o Make permitting timelines and costs more certain and transparent.

e Lower soft costs—nonhardware expenses such as permitting, labor, and customer acquisition—for
DER installations.

¢ Improve the customer experience when installing DERs.
Policy

Residential

State and local governments can improve permitting of residential DER systems by automating permit reviews,
using industry-standard software, and striving toward instant permitting where feasible, and can allow qualified
third-party professionals to review homeowners’ DER installation plans and conduct inspections.

Online, automated permitting software, such as SolarAPP+, is available—and has been adopted by many local
jurisdictions—to review standard residential solar permit applications. A 2023 independent assessment of
SolarAPP+ found that it expedited permit reviews, reduced staff time, standardized safety checks, and accurately
verified code compliance.®®

“Allowing third-party reviews and inspections with final approval
by local authorities will speed up reviews while ensuring that local
standards are met efficiently and safely.”
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In addition, allowing third-party reviews and inspections with final approval by local authorities will speed up
reviews while ensuring that local standards are met efficiently and safely. Legislation authorizing third-party
inspections should clarify liability and provide protections and clarifications.

Commercial

In many states, commercial DER projects face inconsistent local permitting requirements that often jeopardize
projects. States can work with regional, county, and municipal authorities to consolidate disparate requirements
into a collaborative, efficient master review process with consistent standards, fewer conflicting guidelines, and
streamlined timelines. (See, for example, the Massachusetts case study in Appendix A.)

Alternatively, state governments might consider creating a permit appeal process conducted by a state entity,
such as a state energy facilities siting board, for commercial projects denied by local authorities. (See, for
example, the Michigan case study in Appendix A.)

This recommendation can significantly cut permitting timelines for DER projects and standardize processes across
jurisdictions, lowering installation costs, expanding customer access to DERs, providing greater consistency for
commercial projects within a state, and helping states rapidly scale programs such as community solar.

Action steps

State executive
* Provide guidance that directs or encourages local authorities to use online, automated permitting software.

e Fund department staff and information technology needs to support software adoption.

Legislature

o For residential DERs, allow local permitting departments to use automated permitting software and
licensed third-party reviewers and inspectors.

e Require third-party professionals to adhere to all local regulatory guidelines and protocols.
o Allow third-party professionals to use an automated permitting platform.

e Set a time limit for local regulatory authorities to issue permits after receiving inspection
documentation from a third-party professional. (Texas uses three business days. See the case study
later in this recommendation.)

e Provide guidance on plan review, inspection, and permit fees.

e For commercial DERs, establish a state energy facilities siting board to review permit applications.
(Massachusetts defines such facilities as 25 MW or less. See the case study in Appendix A.)

o Authorize the board to issue one master permit that consolidates, to the fullest extent possible, all
local and state requirements.

o Set a sufficient but reasonable permit review timeline. (Massachusetts uses 12 months. See the case
study in Appendix A.)

o Provide guidelines for state and local permitting agencies’ participation in the master review process.
e Include provisions for community engagement.

e Establish a reasonable appeal process.
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Case study: Texas adopts third-party inspections and automated
permit reviews for residential DERs

Texas and other states are streamlining inspection and permittingprocessesto accelerate the deploymentofdistributed energy
resources, such as this home battery system. The Pew Charitable Trusts

In 2025, Texas passed S.B. 1202, a landmark law designed to streamline the inspection and permitting
process for residential DERs.*° The law, which passed with bipartisan support and became effective
Sept. 1, 2025, offers a compelling model for other states seeking to accelerate DER deployment, reduce
permitting bottlenecks, and lower costs for customers while maintaining rigorous safety and compliance
standards.

The legislation targets systems that provide power to one- or two-family dwellings, including solar,
energy storage, and standby power equipment, and addresses long-standing barriers in the permitting
process. By reducing administrative hurdles and shortening review timelines, the law aims to lower the
soft costs of DER deployment, making clean energy technologies more accessible and affordable for
homeowners across the state.

S.B.1202 authorizes licensed professionals, such as master electricians, to review DER installation
plans and conduct inspections. The law requires third-party reviewers to comply with local permitting
requirements and submit documentation for local authority approval, ensuring that safety and
compliance standards are maintained while accelerating approval timelines. This approach lightens
local government workloads and creates a more efficient path for standard DER permit approvals.

23


https://legiscan.com/TX/bill/SB1202/2025

The law also authorizes third-party reviewers to use online automated permitting platforms to digitally
submit and certify electrical code compliance. Automated review software provides instant plan review,
offers site-specific corrections when needed, and creates checklists to facilitate thorough inspections.
Leveraging these digital solutions as a complement to professional oversight can enable faster, safer, and
more predictable permitting timelines.

Further, S.B.1202 also provides clarity around fees, deadlines, posting requirements for documentation,
and professional accountability, ensuring that local permitting processes are transparent and reliable.

Other case studies

California also enacted a law authorizing use of an online, automated permitting platform for residential solar
systems, and Massachusetts and Michigan took steps to streamline large DER permitting processes. (See
Appendix A.)

@ Recommendation 5: Automate and streamline interconnection

Achieving widespread DER adoption requires predictable, customer-friendly, and flexible interconnection
processes that combine performance standards for utilities regarding timely efficient review of interconnection
applications with advanced technologies, such as smart electrical panels, to safely and efficiently connect a broad
range of residential and commercial DERs to the distribution grid.

Action authority: Utility regulator, state or local government
Action type: Regulatory, legislative
Market structure: ISO/RTO, vertically integrated utility, retail competition

Objectives
o Create safe, customer-friendly interconnection processes.

e Use advanced technologies to improve interconnection timelines and reliability.

Policy

Streamlined and transparent interconnection processes are critical to improving customers’ experience and
integrating DERs at scale to meet increasing electricity demand. A key piece of creating such processes is
establishing metrics for utilities to improve their DER interconnection performance beyond simply complying
with established procedures.

At the same time, streamlining safe interconnection of DERs requires collaboration among utilities, DER
developers, and customers to quickly implement advanced technologies and flexible interconnection processes.
Flexible interconnection allows DERs to interconnect quickly, without waiting for significant grid upgrades, in
exchange for operating limitations during high grid stress periods. State commissions should lead on these efforts
with specific priorities for residential and commercial DER interconnection.
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Residential

State commissions should set deadlines for utilities to automate residential DER interconnection application
reviews and shorten interconnection timelines. To support these goals, commissions should also consider
establishing performance incentives and penalties, with appropriate phase-in periods for utilities to meet the
targets. The U.S. Department of Energy (DOE) has recommended a 2030 target for interconnecting small-scale
DERs within one business day.”

Achieving streamlined interconnection timelines will require key DER-enabling technologies. State commissions
can establish working groups, with representation from utilities and DER developers, to create and implement
technology roadmaps as well as targets and phase-in periods for performance standards and automation.

Commercial

As with residential installations, state commissions should also establish target interconnection timelines

for commercial DERs and consider performance incentives and penalties for utilities. These timelines will
need to address complex reliability and operational requirements related to the larger potential grid effects of
commercial-scale DER systems.

DOE has recommended interconnection targets of 75 days for DER systems of 50 kilowatts (kW) to 5 MW and
140 days for systems larger than 5 MW by 2030.%? Similar to the residential interconnection recommendations,
commissions and utilities should establish appropriate timelines through a collaborative stakeholder process.

“Streamlining safe interconnection of DERs requires
collaboration among utilities, DER developers, and customers
to quickly implement advanced technologies and flexible
interconnection processes.”

In addition, flexible interconnections are another critical tool for commercial DERs that can help meet the urgent
need for new energy supply and grid flexibility and reduce risk for DER developers. Utilities can use a range of
control approaches, such as smart inverters—devices that enable DERs to provide grid support functions—to
enable more DERs to come online quicker and lower the interconnection costs for individual projects.*® Flexible
interconnections address a major barrier for DER developers by allowing them to connect their products to the
grid and generate revenue while they review the scope and costs of grid upgrades necessary for a “firm,” or full,
connection in the longer term.

State commissions should direct utilities to develop and implement flexible interconnections for commercial-
scale DERs within a set timeline—perhaps one year. Some U.S. utilities are already gaining experience with
flexible interconnections, meaning the practice is ready to be brought to scale.

Action steps

Legislature

e Authorize the state commission to set goals for automated and instant interconnection and for
interconnection timelines with associated performance incentives and penalties.

e Direct state commissions to allow utilities to recover reasonable costs to support DER interconnection.
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State commission

e Track and publicly report interconnection queue information, including timelines to interconnect and
timelines and costs for review and analysis of interconnection requests.

¢ Develop goals to automate the interconnection process for residential DERs, including target
interconnection timelines, with an ultimate goal of instant interconnection where feasible and safe.

e Form an interconnection working group to address, on an ongoing basis, technical topics related to DER
interconnection, such as standards for inverters, energy storage systems, flexible interconnection, and cost
allocation for network upgrade costs. Working groups should also discuss data sharing needs and making
hosting capacity information publicly transparent.

e Develop incentives and penalties for utilities based on the interconnection timeline goals.

Case study: UK Power Networks achieves timely interconnection
of DERs through innovation and supportive regulatory framework

UK Power Networks, the U.K.'s largest distribution operator, delivers electricity to homes in neighborhoods like this one in
Brighton, England. Altaf Shah/Getty Images
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UK Power Networks (UKPN) is the U.K!'s largest distribution operator (by customers served), covering
London and portions of eastern and southeastern England.** Ofgem, the regulatory authority for the

U.K., recently rated UKPN as the U.K.'s best distribution system operator, in part for its performance
interconnecting renewable energy projects and low-carbon technologies.* In the same review, UKPN also
received the highest customer satisfaction scores among distribution operators.

The U.K!'s distribution utilities operate under a performance-based regulatory framework known as RI1O
(Revenue = Incentives + Innovation + Outputs), which, among other objectives, supports timely and safe
interconnection of renewable energy projects and customer-owned, low-carbon technologies through

a combination of incentives, penalties, and customer-satisfaction ratings.*® RIlO also supports VPPs by
providing an operator incentive and allowing utilities to retain savings from VPP deployments that cost
less than comparable traditional capital investments.

Under this framework, UKPN invested in its distribution system operator model and implemented flexible
connections using transparent tools for customers.”” For residential customers, UKPN automates the
review of approximately 80% of the 60,000 annual requests it receives for DER connections to its low-
voltage networks through its online “Smart Connect” portal.“® Most requests are approved within minutes,
indicating that the majority of projects present few technical problems and can proceed quickly after an
online review.* Automating these routine reviews frees the utility’s technical staff to focus on complex
requests that require more time and oversight.

Allowing flexible interconnections gets larger DERs onto the distribution grid an average of five years
faster than waiting for a firm connection.”® Generators can either operate under a temporary flexible
interconnection while waiting to upgrade to a firm connection or forgo the upgrade and constrain their
operations in perpetuity. Using this process, UKPN interconnected more than 200 MW of generation in
2024 and has several gigawatts' worth of requests for new flexible interconnections.

UKPN has achieved these rapid interconnection timelines for residential and large DERs while maintaining
the U.K!'s high reliability standards for distribution operators and consistently spending less than their
regulator-approved annual budgets.”

Other case studies

Hawaii also enacted regulations that encourage utilities to interconnect DERs more efficiently. (See Appendix A.)
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DER Goal: Strengthen community resilience with DER solutions

Electricity is the backbone of modern society, and people’s health and safety, as well as the nation’s economic
productivity, depend on reliable energy. When the utility grid is disrupted by extreme weather or equipment
failures, communities feel the effects. Distributed energy resources offer communities a clean backup solution to
reduce the risk of outages and support critical infrastructure when they do occur.

. Recommendation é: Leverage DER backup capacity to reduce the frequency
and duration of outages

DERs can strengthen local energy security and keep communities powered through outages and extreme
weather. States should prioritize community-based programs that deploy DERs to meet local resilience needs.

Action authority: Utility regulator; federal, state, or local government
Action type: Regulatory, legislative, executive
Market structure: ISO/RTO, vertically integrated utility, retail competition

Objectives

e Prioritize installation of DERs for microgrids (small local networks that typically provide dedicated power
for critical facilities and infrastructure) and at community-based resilience hubs (publicly accessible
buildings used to provide shelter and other services during a blackout or disaster).

e Use VPPs to support resilience.

e Expand the network of resilience hubs within a specified time frame with sufficient funding and
coordination across executive agencies.

Policy

As storms and extreme weather increase in frequency and severity, state and local governments should prioritize
investment in DER programs that can deliver critical power when outages occur, supporting community resilience
and safety. These programs may take several forms. For instance:

¢ VPPs can prevent a grid outage by activating aggregated DERs to inject power to or reduce demand on the
grid when it is under stress, such as during extreme weather or unexpected central power plant outages.
This approach can provide critical flexibility needed to maintain grid reliability and reduce the magnitude
and duration of outages.

o Community resilience hubs use on-site DER systems to deliver emergency services for residents during
grid outages. Hubs may be owned by local governments, faith-based institutions, or nonprofit relief
organizations and provide shelter, food, and emergency relief to a community. Hub investments should
target high-risk locations to increase the number of facilities that are able to serve communities during
extreme events; ensure continued operation of critical facilities, such as hospitals or water utilities; and
minimize the impact of grid stress events on residents.

e Microgrids are powered by DERs and most commonly set up and used by customers who place a premium
on electricity reliability and security, such as campuses, critical public facilities, and rural communities
vulnerable to grid outages. When the main grid is operating normally, the DERs in a microgrid can offset the
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customer's electricity consumption and store energy for later use, but during a grid outage, the microgrid
automatically disconnects, or “islands,” from the grid to meet on-site needs and keep the connected
customers energized.

Action steps

State and local executives

¢ Develop a microgrid roadmap for the state or local jurisdiction that defines and evaluates various types of
microgrids, sets parameters for priority projects, recommends policies to enable broader use of microgrids,
and identifies strategies for addressing common barriers, such as cost, interconnection standards, and legal
considerations.>?

e Include microgrids and community resilience hubs as priority measures in state and local resiliency plans.
¢ Establish a community resilience hub program:

e QOutline the target number of projects, development timeline, and funding allocation necessary for hub
construction and operation.

¢ Convene agency leadership to implement the program and engage with the public and other
stakeholders to identify high-risk areas and other priority locations for hubs.

o Authorize the agency operating the hubs to retain any energy cost savings realized through the use of DERs
and to allocate those funds to additional community support or other budget needs.

“Investments should target high-risk locations to increase the
number of facilities that are able to serve communities during
extreme events; ensure continued operation of critical facilities,
such as hospitals or water utilities; and minimize the impact of
grid stress events on residents.”

Legislature

e Authorize an appropriate state agency to develop the state’s microgrid roadmap that enumerates and
compares different kinds of microgrids, develops criteria for priority projects, and articulates key policies to
facilitate microgrid deployment.

e |ssue policy guidance defining community resilience hubs and prioritize installing the hubs at government
facilities designated for use in emergency response.

e Provide funding to agencies and authorize procurement and contracting mechanisms as necessary to
develop microgrids and community resilience hubs.

State commission

e Prioritize deployment of solar and storage systems in high-risk zones, such as areas prone to storms
or wildfires.

¢ Direct utilities to prioritize interconnection of DERs for community resilience hubs.
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e Use deployment targets or carve-outs to support DERs for hubs in low- to moderate-income and
historically underserved communities.

o Coordinate with state leadership to implement priority actions in the microgrid roadmap.

Case study: In storm’s aftermath, Puerto Rico launches program to
bolster energy security

e &
e

e = -
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This microgrid system in Castafier, Puerto Rico, provided a rural community with backup power before, during, and in the
aftermath of Hurricane Fiona in 2022. Alejandro Granadillo/Bloomberg via Getty Images

In 2017, after Hurricane Maria devastated Puerto Rico and left more than half a million people without
power for months, many residents turned to rooftop solar and home battery systems to improve their
energy security.> Rooftop solar now supplies more than 10% of Puerto Rico’s electricity—enough to
make distributed storage a cornerstone of the island’s energy mix.>*

This grassroots shift laid the groundwork for the island’s grid operator, LUMA Energy, to develop the
Customer Battery Energy Sharing (CBES) program—which aggregates privately owned DERs into a
VPP to create a coordinated, community-based grid resource. CBES allows residential and commercial
customers with solar-connected batteries to contribute stored energy to the grid during peak demand
or emergencies. Third-party aggregators manage customer participation in the program, setting terms
through private contracts with DER owners and overseeing enrollment, compensation levels, and grid
event notifications.
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Puerto Rico's program demonstrates how DERs can be leveraged for resilience by turning individual solar
generation and batteries into a systemwide resource capable of responding to grid emergencies. For
instance, on July 8, 2025, more than 70,000 batteries discharged simultaneously, providing 48 MW to
the grid and averting a widespread blackout.> The event showcased how aggregated DERs can respond
to and help stabilize a stressed grid faster and more flexibly than centralized generation.

Other case studies

Louisiana, North Carolina, and Oregon are developing community-based resilience programs that deploy DERs to
support the grid and serve customers during system outages. (See Appendix A.)

Conclusion

The U.S. power system stands at a critical juncture. Rising electricity demand, aging infrastructure, and
increasingly severe weather events are straining the grid, while traditional solutions—such as building centralized
power plants or expanding transmission— can be costly and slow.

DERs offer a practical, low-cost, and scalable solution that enables customers and utilities to manage energy use,
reduce costs, increase resilience, and, by aggregating these resources through VPPs, deliver efficient and flexible
grid operations.

To realize DERS' potential to help meet rising demand, enhance grid reliability, and defer expensive infrastructure
investments, local, state, and federal decision-makers must act now to scale DERs through innovative and
targeted policy approaches. Pew's six recommended actions can help state and federal leaders integrate DERs
into utility capacity planning and procurement, reduce barriers to permitting and grid access, and leverage DERs
to strengthen local communities’ resilience to power outages. Coordinated action across these areas is essential
to unlock DERSs’ full value and transform the nation’s electricity system for the benefit of all users.

Bringing DERs and VPPs to scale represents a critical opportunity to deliver an affordable, reliable, clean, and
flexible energy future.

If scaled, distributed energy resources canhelp meet risingdemand and enhance grid reliability by sending energy back to the grid through
distribution lines, like these in Houston. The Pew Charitable Trusts

31



Appendix A: Additional case studies

These case studies supplement those in the recommendations to further illustrate how the recommended
policies have been put into practice throughout the U.S.

Figure A.1

States From Coast to Coast Are Taking Action to Boost DER
Adoption

U.S. case study locations
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California
. Automated residential solar and solar-plus-storage permitting —
Recommendation 4

Recognizing that rooftop solar and storage must increase dramatically if California is going to meet its clean
energy goals, the state Legislature passed S.B. 379, which was signed into law in 2022, to contain solar project
soft costs using online, automated permitting.>® Specifically, the law:

32



e Requires most local permitting authorities to implement an online, automated permitting platform
to verify electric code compliance and instantly issue permits and sets compliance deadlines and
reporting requirements.*’

¢ Applies to residential solar and solar-plus-storage systems up to 38.4 kW.

A complementary program, funded through a 2021 budget appropriation, provides state grants to help local
authorities with the cost of implementing the automated platforms.>®

Colorado
. Distribution system plans—Recommendation 1

Since the state Legislature enacted S.B.19-236 in 2019, Colorado has required investor-owned utilities to prepare
distribution system plans that evaluate relevant capital investments, consider NWAs, and provide transparency
into key system characteristics.>® Specifically, the state requires that:

¢ Investor-owned utilities file distribution system plans with the state commission every two years on a
staggered cycle (see, for example, Xcel Energy’s 2025-29 plan and Black Hills Energy’s 2025 plan®).
e Plans include:®

e 10-year visions for distribution grid capabilities and services, evolving factors, and how demand-side
management and DERs could be used to meet system needs.

e Forecasts and assessments of grid needs.

o NWA suitability and cost-benefit analysis methodologies.
e Model procurement contracts.

e Cost recovery proposals.

o Cybersecurity assessments.

o A hosting capacity web portal proposal.

e Descriptions of stakeholder engagement processes.

e Engagement plans for disproportionately affected communities.

. VPP customer program—Recommendation 2

As a part of legislation aimed at modernizing electricity distribution systems (S.B. 24-218), Colorado in 2024
directed its largest utility, Xcel Energy, to create a VPP program that includes a tariff and performance-based
compensation structure.®? The law also authorized Xcel to recover its program costs through a grid modernization
bill rider.

In December 2025, the state commission approved Xcel's 2025-29 Distribution System Plan, which includes a
VPP program that: %

e Targets approximately 125 MW of capacity by 2031.

Includes battery storage, smart thermostats, smart water heaters, smart heat pumps, and EV chargers
connected behind the meter.

Allows only third-party (nonutility) management of VPPs for the first two years of the program.

Prioritizes the most constrained distribution circuits for VPP deployment.

Requires that at least 5 MW of the VPP capacity be acquired through competitive solicitations.
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¢ Includes plans for a VPP tariff with established compensation rates for generation, transmission, and
distribution services in the program'’s first year. The compensation for individual VPPs will be prorated
based on their performance.

Hawaii
. Interconnection approval performance incentive mechanism—
Recommendations 3 and 5

In 2020, Hawaii's state commission approved a comprehensive performance-based regulatory framework for
electric utilities, which sought, among other goals, to reduce DER system interconnection times and improve
customers' experiences. The following year, the commission set a PIM that enables electric utilities to realize
additional earnings for meeting interconnection targets and imposes penalties for missing them.®* Specifically,
the mechanism:

¢ Requires utilities to complete all interconnection steps for DER systems of less than 100 kW in 85 business
days on average. (The target began at 115 days and reduced over a two-year period.)

e Provides three tiers of financial rewards and penalties, depending on utility size, to promote faster
completion of interconnection steps that are directly within the utilities’ control. For example, utilities
began earning rewards in 2023 for completing these steps in 21 days on average, and they started incurring
penalties when the steps took 30 days or more on average. These timeline targets ratchet down each year.

e Requires utilities to report annually to the state commission on their progress toward meeting the targets.
Results from the first three years of implementation indicate that Hawaii's utilities have met most of the top-tier,
best-in-class timelines. The state commission has also recognized that certain interconnection steps fall outside
utility control, which may limit further timeline reductions, raising questions about diminishing returns from the

PIM. As a result, the mechanism is under review as part of the broader assessment of the performance-based
regulatory framework after its first five years of implementation.®®

lllinois
. Multiyear integrated grid plans—Recommendation 1

[llinois’ Climate and Equitable Jobs Act of 2021 requires large electric utilities to implement distribution system
planning to accelerate progress toward the state's clean energy goals and to increase accountability for utility
performance.®® Specifically, the law requires that:

o Electric utilities with more than 500,000 retail customers submit plans every four years. The state
approved the first plans, from Ameren and ComEd, in December 2024.%7

o Utilities conduct stakeholder workshops led by independent, third-party facilitators, to review past and
future distribution system capital investment plans, consider programs and policies to achieve legislative
goals, and receive stakeholder input before filing plans with the state commission.®®

¢ Plans must include:®
o Five-year distribution system capital investment projections.
e Summaries of plans to meet forecast need.
e Reports on grid performance by location.

e Summaries of recent capital projects.

Program and policy proposals.
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¢ Data to support baseline grid assessment audits.

o Justification when designating as confidential any materials containing potentially required data,
along with public, redacted versions of those materials.

. VPP compensation—Recommendation 2

In 2026, lllinois enacted S.B. 25, the Clean and Reliable Grid Affordability Act—the third in a series of landmark
energy laws passed since 2016.7° Among several provisions, the law establishes a VPP compensation program to
leverage customer-sited resources for grid reliability and customer savings. Specifically, the law:

o Creates a guaranteed, upfront minimum rebate, called a “base rebate,” and an ongoing performance-based
compensation system that rewards DER owners not only for their ownership or installation, but also
for providing dispatchable—that is, remotely controllable by the utility or VPP aggregator—and verifiable
grid contributions.

e Applies to customer batteries, solar systems paired with energy storage, and “"demand response” assets—
devices that enable customers to adjust their energy use away from times of high demand.

e Requires technology-neutral programs that are open to third-party aggregators and include standard terms,
such as price and performance, for aggregators’ participation.

e Requires that large electric utilities submit VPP proposals to the state commission by the end of 2027, that
the commission approve the proposals by 2028, and that programs be fully implemented by 2029.

Louisiana
. Community resilience through microgrids and VPPs—Recommendation 6

In light of its history of devastating extreme weather and frequent power outages, Louisiana has developed
ambitious plans to deploy solar and energy storage resilience hubs throughout the state.

Together New Orleans—a coalition affiliated with the nonprofit Together Louisiana—developed the initial vision
for a network of hubs after major outages caused by Hurricane Ida in 2021. With philanthropic support and
engagement from various religious congregations in the area, Together New Orleans set up initial pilot projects,
and numerous hubs were ready to provide assistance when Hurricane Francine shut out the lights in 2024.”
These facilities, known as “community lighthouses,” leverage DERs integrated as microgrids to provide shelter,
cooling, device charging, meals, and refrigerated medication storage for residents during severe weather, power
outages, and other times of grid stress.”? The program now operates 16 lighthouse sites and is continuing its work
in hopes of establishing a community lighthouse within a 15-minute walk of every resident across New Orleans.

This community-led initiative is happening alongside two other programs managed by the state and local
governments. The 2024 Louisiana Priority Climate Action Plan, backed by a grant from DOE and state matching
funds, laid out a program to establish 385 carbon-free and strategically located microgrids to deliver power to
community resilience hubs and critical facilities, such as hospitals, levee protection systems, and water treatment
plants, throughout the state by 2031.7> And the Hubs for Resilient Energy Operations program, managed by the
Louisiana Department of Conservation and Energy, aims to deliver at least 40 MW of distributed solar and 251
megawatt-hours (mwh) of energy storage to support “resilient-in-place hubs” in shelters, churches, campuses,
and other community centers.” The program also plans to set up “evacuation route hubs” and provide additional
microgrid capacity for critical facilities.

In addition, the city of New Orleans is looking to deploy VPPs to build resilience. In December 2025, the City
Council approved a $28 million Neighborhood Power Plan to support installation of batteries on approximately
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1,500 homes and up to 250 community facilities and businesses across the city.”> Over the next several years, the
program will tie solar panels to the batteries and aggregate them as a VPP to provide backup power, reduce peak
demand, and help support resilience hubs.

Massachusetts
@ Electric sector modernization plans—Recommendation 1

Under its 2022 General Law, Massachusetts requires utilities to produce electric sector modernization plans,
identifying how the utilities intend to upgrade the electric grid to improve reliability; enable DERs, storage, and
electrification; and meet other state policy goals.” Specifically, the state requires that:

¢ Fach electric company operating in Massachusetts submits a plan every five years, first to an 18-member
stakeholder advisory council for review and comment and then to the state commission. (The commission
approved the first plans in August 2024.77)

¢ Plans include:
e Summaries of all proposed investments and alternatives.
o Anticipated customer benefits from proposed utility investments.
e Three electric demand forecasts.

e Descriptions of the recommendations received from the stakeholder advisory council.

. Consolidated permitting for large DERs—Recommendation 4

Massachusetts’ 2024 Climate Act created a consolidated permitting process for large clean energy
infrastructure—projects of 25 MW and larger—as well as certain smaller clean energy infrastructure of less than
25 MW.78

e For large infrastructure, the law:

e Consolidates all state, regional, and local permitting requirements into one master permit issued by
the Massachusetts Energy Facilities Siting Board.

¢ Sets a 15-month permit review deadline and clear criteria and rules for appeals.

e Grants all state and local permitting agencies the ability to participate in the consolidated reviews and
authorizes them to offer recommendations for permit conditions.

e For small infrastructure, the law:

¢ Allows local agencies to retain permitting authority with the option to refer a project to the state
siting board.

e Requires local agencies to issue permit decisions within 12 months. After 12 months, if the local
agency does not issue a decision, the permit application is automatically approved.

e The law also includes requirements for community engagement, pre-application notification, intervenor
funding for resource-constrained organizations, and a state agency review if more than 50% of small clean
energy infrastructure applications receive automatic approval in a 24-month period.

In addition, the state is creating a standard municipal permit application and a uniform set of baseline health,
safety, and environmental standards for local permitting agencies to use for smaller infrastructure projects. The
Energy Facilities Siting Board has developed regulations to implement the consolidated permitting requirements
of the Climate Act, which went into effect in February 2026.
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Michigan
. State-Level Siting Backstop for Large DERs—Recommendation 4

In 2023, the Michigan Legislature passed Public Act 233, a landmark law creating a process for commercial solar,
wind, and storage projects to seek land-use permits from the state commission when local processes stall or fail
to meet statutory requirements.” Specifically, the law:

¢ Applies to commercial projects that generate electricity for sale or off-site use, including solar of 50 MW or
more and wind of 100 MW or more, as well as energy storage of 50 MW,/200 mwh or more.

e Preserves local government authority to site qualifying infrastructure if the locality has a “compatible”
renewable energy ordinance.®

o Establishes triggers for state commission review if a local government:
e Requests one.
e Lacks a siting ordinance.

¢ Fails to respond to siting requests within required timelines.

Denies a compliant project.

Changes its zoning rules to impose more restrictive requirements on a project after notifying the
applicant that the zoning rules adhere to the state requirements.

In 2024, the Michigan state commission established rules and procedures for eligible projects under Public Act
233 that:®

o Create a contested-case review process for referred projects and application filing instructions.??

e Require applicants to provide funds for local government participation in the state commission process.

e Require the state commission to issue decisions within one year of receipt of completed

project applications.

As of January 2026, five projects were under review by the state commission.®?

Minnesota

. Shared savings mechanism promotes demand-side management—
Recommendation 3

Passed in 2021, Minnesota's Energy Conservation and Optimization Act updated the state’s energy conservation
policy framework for electric utilities to include load management and beneficial electrification programs.®* Then
in 2024, the state commission incorporated these programs into an existing shared savings mechanism that
rewards utilities with a percentage of the net benefits created by their conservation programs.®>

The net benefits calculation includes avoided greenhouse gas emissions, which was added as a benefit during a
recent update to the incentive. A utility must conserve at least 1.5% of its average retail sales over the preceding
three years to qualify for the shared savings benefit; and the more it conserves, the greater the percentage of the
net benefits it receives, from a base of 1.3% to a maximum of 5.5%.
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North Carolina
@ Active load management incentive—Recommendation 3

The North Carolina Utilities Commission in 2024 approved a shared savings mechanism, the Active Load
Management Incentive, to financially motivate utilities to seek innovative grid-balancing approaches. The
incentive, which became effective on Jan. 1, 2025, rewards utility-developed programs or measures that allow
aggregated control of DERs up to 20 MW either directly by the utility or by a third party and splits verified net
savings between the utility (30%) and ratepayers (70%).8¢ Proposed programs or measures must undergo
stakeholder review and be approved by the state commission to be eligible for the incentive. The Active Load
Management program will use the aggregated DERs for “nonpeak shaving” applications, such as managing
renewable energy curtailment and grid congestion or shifting electric loads at the distribution level.

. Encouraging microgrid deployments—Recommendation 6

Hurricane Helene caused 107 deaths and more than $60 billion in damage when it swept through North Carolina
in 2024.%” The following year, state leaders took several steps to leverage DERs to bolster the electric system and
reduce future grid outages, including:

o Updating the state’s Energy Security Plan to align planners, utilities, policymakers, and emergency
responders around energy resiliency. The plan prioritizes microgrids at critical infrastructure facilities to
address impacts from disturbances to the electric grid.®®

o Securing $5 million in federal funding to build up to 24 stationary microgrids across six counties affected
by Hurricane Helene, as well as two additional mobile “beehive” microgrid hubs—one each to serve the
western and eastern parts of the state. The beehive microgrids will act as “no-cost lending libraries”
offering free solar and battery equipment to community organizations on a temporary basis for emergency
preparedness and response. The microgrid effort is led by the State Energy Office, in collaboration with
state and regional partners, and is expected to be completed in 2027.5°

Oregon

. Microgrid regulatory framework—Recommendation 6

In July 2025, Oregon's governor signed into law H.B. 2066 and its companion bill, H.B. 2065, directing the state
commission to establish a regulatory framework that allows local communities to plan, build, own, and value local
microgrids.® Specifically, the laws:

¢ Allow local governments to establish special land-use regulations for “microgrid zones”— areas that
localities designate as priority targets for microgrid development.

e Require updates to state building codes to support the integration of existing buildings into
community microgrids.

e Require the state commission to establish the regulatory framework within 18 months.

o Allow third-party consultants to evaluate microgrid application requests.

Texas
@ VPP pilot in a wholesale market—Recommendation 2

Texas manages one of the nation’s only functioning wholesale VPP pilot programs. The state commission
established the Aggregate Distributed Energy Resource (ADER) project in 2022 as an 80 MW pilot to evaluate
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the participation of aggregated DERs in Texas' wholesale electricity market, the Electric Reliability Council of
Texas (ERCOT), and to test how customer-sited resources can support grid reliability, reduce peak stress, and
help defer transmission and distribution investments.”!

The pilot, which allows VPPs to bid into ERCOT to provide energy and ancillary services, applies to any
combination of distribution-level generation, storage, or controllable load less than 1 MW that can be aggregated
across multiple premises to respond to wholesale market dispatch instructions. As ADER developed, the Texas
commission requested clarifications in law to better enable VPP participation in the wholesale market, which the
state Legislature passed in 2023.

Then in 2025, ADER was transferred to ERCOT oversight to broaden VPP participation and improve coordination
with other market projects.®? Participation models, caps on total MW enrollment, and telemetry and qualification
requirements were modified during later phases of the pilot. As of November 2025, seven VPPs were
participating in the ADER pilot, offering a combined 179 MW of energy capacity and backup services.*

Appendix B: Methodology

Pew and Gridworks conducted research along six tracks to develop this playbook:

1. Literature review. Gridworks reviewed recent studies and reports examining aspects of DER adoption
and VPP development, summarizing policy themes and emerging solutions. The literature review served
as the foundation to inform the other research tracks. Studies included in the review are listed in
Appendix C.

2. Advisory council. Pew convened a bipartisan council of experts, who drew on their decades of
experience to guide the development of the recommendations in this playbook and to support Pew in
exploring and refining policy priorities. The full advisory council met on four occasions, and members
also participated in numerous smaller working group meetings.

3. Expertinterviews. Gridworks conducted hour-long focused conversations with 10 industry
professionals, including DER providers, advocates, and former regulators in spring 2025 to gather their
insights and perspectives about the opportunities for and barriers to DER and VPP adoption and to test
potential solutions.

4. Roundtables. Pew conducted a roundtable discussion with utility leaders to explore the barriers
identified by the advisory council, gain insight into other barriers, and gauge potential solutions.
Additionally, Pew, in partnership with the National Conference of State Legislatures, convened a two-day
workshop with lawmakers from throughout the country to discuss various facets of DERs and policies to
increase their deployment.

5. Focus groups. Pew worked with New Bridge Strategy to conduct 11 focus groups with voters from a
mix of states to assess their perceptions of DERs. Pew also conducted in-depth interviews with state
commissioners to gain perspectives on policy proposals developed by the advisory council and identify
additional barriers and solutions the council may not have explored.

6. External review. Pew sought external subject matter experts to review the draft playbook and provide
candid, critical comments on the methods and analyses used. Reviewers were not asked to endorse the
conclusions or recommendations, nor did they see the final draft before its release.
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