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Introduction 

F or over a century, electricity has played a defining role in the safety, productivity, and comfort of 
American society. Driven by mandates, incentives, and market dynamics, the role of electricity 
is growing. Clean energy technologies and new, dynamic operational models are reshaping 

traditional understanding of how electricity operates and is governed in the United States. 

Alongside this energy transition come the rising impacts of climate change. In 2021, the United 
States experienced 20 separate disasters with losses exceeding $1 billion each. Hurricanes, wildfires, 
tornados, and winter storms touched nearly every state, continuing a pattern of increasingly frequent, 
severe, and costly weather and climate disaster events in the last half-century.1 Since the electricity 
sector is not designed to withstand these events, they have generated large-area, long-duration 
outages. Climate change is also affecting electricity indirectly: extreme heat and drought undermine 
renewable resources such as hydropower and solar thermal.2

Given these climate hazards, clean energy technologies create new benefits and bring new liabilities. They 
can act as back-up generation sources, but they also introduce intermittency and a greater dependence 
on weather. These technologies create new system dependencies as well. The power sector has long 
supported “lifeline” services, such as water and telecommunications. The electrification of buildings and 
transportation makes grid services even more critical for safety at home and during evacuation. 

Grid resilience is coming under intense scrutiny as a result of ongoing energy transitions and adverse 
climate impacts. But it is not always clear what the term means or entails. What are states doing to 
enhance resilience? Are these approaches comprehensive or ad hoc? Do these initiatives come from 
forward-looking planning or do they respond to past disasters? Do clean energy technologies improve 
resilience—and if so, in what way?
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Despite the emphasis on resilience, there is relatively little consolidated information describing what 
states are doing to build adaptive capacities in the power sector. This report fills this gap through a 
comprehensive review of state websites, policies, programs, and planning documents. It focuses on a 
representative sample of 16 states to map what states are doing—and what they might do better.
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1

How States Think  
of Resilience

R esilience is a broad concept that appears in various state plans and policies. To understand how 
resilience is defined and operationalized, research for this report began with a systematic and 
exhaustive internet query of state names and the term “resilience.” Identified resources were 

organized thematically, resulting in resilience across three types of documents. (A brief description of 
each individual resource in Table 1 is provided in Appendix A.)

First, resilience appears in reports that take a long view of climate hazards, risks, and vulnerabilities. 
They describe what might happen and where, with what probability and what impacts. Resources 
of this kind are relatively uncommon, but new modeling techniques are making it easier to develop 
robust, probabilistic climate projections, and states are beginning to adopt them.

Second, states discuss resilience in the context of specific technologies. When states lay out plans 
for energy storage, electric vehicles, microgrids, and so on, they associate these technologies with 
improvements in resilience alongside other policy objectives such as reducing greenhouse gas 
emissions or keeping energy affordable. 

Finally, energy-sector resilience is subsumed by broader efforts to institutionalize resilience. Partly 
because of federal support, there is more participation across states in this area than in the other two. 
For example, all states have a state-wide hazard mitigation plan that addresses cross-sector resilience 
because such plans are a pre-requisite for certain types of federal disaster funding.3 About half of the 
studied states also created a chief resilience officer or office. 

In an ideal world, states would take a robust, comprehensive approach to resilience in the electricity 
sector. In practice, states vary widely in where and how much they discuss resilience. This variation 
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can be explained by a few key factors. States face different risks, and more recent and severe 
experiences of disaster can motivate support for resilience. For example, a study conducted by the 
State University of New York (SUNY) in the aftermath of Superstorm Sandy found that stakeholders in 
New York and Massachusetts were comparatively more supportive of plans for grid system resilience 
than stakeholders in less-affected Vermont.4

State resilience approaches also mirror climate and energy goals. Those with ambitious targets to 
reduce emissions often anticipate how climate change could affect the availability of renewable 
resources. These states may also see the resilience benefits of clean energy technologies, particularly 
distributed energy resources (DERs).

Table 1: State Resilience Resources

Focus Resource CA NY MA IL MN OR FL NM VA LA TX PA GA WY OH SD

Identifying 
Hazards and 
Vulnerabilities

State studies of 
climate effects 
on renewable 
energy

● ●

State climate 
hazard maps or 
tools

● ● ● ● ●

Long-term 
utility climate 
hazard 
forecasting 
requirements

● ● ●

Utility 
vulnerable 
customer 
identification

● ● ● ●

Identifying 
Adaptive 
Capacities or 
Technologies

State grid 
modernization 
study or plan

● ● ● ● ● ● ● ● ● ● ●

Utility 
advanced 
distribution 
planning

● ● ● ● ● ●

State energy 
storage study 
or plan

● ● ● ● ● ● ● ●

State microgrid 
study or plan ● ● ●
State electric 
vehicle study 
or plan

● ● ● ●

Institutionalizing 
Resilience

State energy 
assurance plan ● ● ● ● ● ● ● ● ● ● ● ●
State hazard 
mitigation plan ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●
Resilience 
office or officer ● ● ● ● ● ● ● ● ●

Source: Data compiled by the CSIS Clean Resilient States Initiative.
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Notably, the resources documented in Table 1 only capture whether a state mentions resilience in the 
context of some plan or policy. They do not reflect the substantive differences in how states define 
and pursue resilience. These differences matter. In some documents, resilience is mentioned only 
in passing. In others, the objective is front and center. The next sections discuss these differences in 
greater detail.
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2

How States Are Turning 
Reliability into Resilience

S tate planning and policy documents widely reference resilience, but the term is not well defined or 
quantified and is usually invoked in the context of some other discussion. For example, legislation 
from Virginia states that energy storage and microgrids support resiliency, but the text does 

not define resiliency or indicate how these technologies improve it.5 Most significantly, no state has 
developed distinct performance measures for grid resilience. Resilience is rarely measured, and states 
do not have quantifiable means to guide the allocations of resources, understand the value of resilience 
relative to other services and benefits, or evaluate the effectiveness of investments over time.6

Resilience is not reliability. Resilience is often conflated with reliability, a related but distinct concept 
with a clear definition and relatively simple performance objectives.7 Reliability measures the quality 
of service under normal, “blue sky” conditions, whereas resilience is focused on high-impact, low-
frequency “grey” or “black sky” events.8 The two most commonly used measures of reliability are the 
duration and frequency of system outages.I These measures typically exclude wide-spread outages 
caused by catastrophic “Major Event Days (MED)”II

I System Average Interruption Duration Index (SAIDI) and System Average Interruption Frequency Index (SAIFI), 
respectively. 

II A Major Event Day is defined by the Institute of Electrical and Electronics Engineers (IEEE) Major Event Standard 1366 as a 
day in which the daily SAIDI exceeds a threshold of 2.5 standard deviations above the statistical mean SAIDI for days with 
any interruptions in the past five years. See “1366-2012 - IEEE Guide for Electric Power Distribution Reliability Indices,” 
IEEE Standard, May 31, 2012, doi:10.1109/IEEESTD.2012.6209381.
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Resilience is rarely measured, and states do not have 
quantifiable means to guide the allocations of resources, 
understand the value of resilience relative to other services 
and benefits, or evaluate the effectiveness of investments 
over time.

Even accounting for MED, reliability is a poor proxy for resilience. Reliability measures evaluate all 
outages equally. This is okay for minor disruptions, but the effects of major and prolonged outages are 
non-linear.9 Costs compound over time: the first hour without power is exponentially cheaper than the 
fortieth. Costs also accrue differently across user groups—the implications of power loss to a hospital 
are quite different than to a casino.

Early attempts to measure resilience performance are under development. Without clear resilience 
metrics, it is hard to justify the costs of improving resilience. Studies by the U.S. Government 
Accountability Office and Lawrence Berkeley Lab find that utilities routinely struggle to convince 
regulatory commissions that certain resilience investments are worth it.10 No state defines and 
quantifies resilience as a distinct concept from reliability, although Illinois and California are trying. 

Illinois’ 2021 Climate and Equitable Jobs Act includes a first-of-its-kind effort to incorporate resilience in 
a performance-based rate (PBR).11 PBRs create financial incentives for utilities to make progress toward 
goals such as reducing emissions or energy efficiency. Illinois’ legislation specifies that performance 
metrics for the PBR must help improve “both overall and locational reliability and resiliency . . . including 
and particularly in environmental justice and equity investment eligible communities.”12

Of course, the impact of this mandate depends upon how resilience performance is measured and 
whether it is differentiated from reliability. In December 2021, the state’s utility commission held 
a workshop on this topic.13 Attendant stakeholders included members of the public, community 
organizations, consumer advocates, energy industry vendors, contractors, consultants, utilities, 
and government entities. They proposed thirteen performance metrics, listed in Table 2. Some 
metrics incorporated multiple factors and some accounted for specific geographies or underserved 
communities. But these metrics still fell back on classic measures of reliability. The Illinois utility 
commission has not yet issued a final ruling on what performance metric will be used for the new PBR.
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Table 2: Illinois Stakeholders’ Proposed Performance Metrics for Reliability and Resiliency

Proposed Metrics

Duration of power interruptions

Frequency of power interruptions

Location of interruptions

Location of interruptions vs. overall averages

Number of customers that experience power interruptions

Percentage reduction in outages measured by SAIDI and SAIFI by zip code

Power quality

System Average Interruption Duration Index (SAIDI)

System Average Interruption Duration Index (SAIFI)

SAIDI + SAIFI + customer-focused metric focused on momentary outages + resilience metric

SAIDI in disadvantaged and environmental justice communities

SAIFI in disadvantaged and environmental justice communities

Timeliness of power restoration

Source: Illinois Commerce Commission, Performance and Tracking Metrics Workshop Summary (Chicago, IL: 2021) https://www.icc.
illinois.gov/downloads/public/informal-processes/ICC_Metric_Report_12-01%20Final.pdf.

California’s utility commission is exploring a framework to estimate resilience performance with a 
“Resiliency Valuation Methodology,” outlined in Table 3.14 The proposed methodology begins with 
a baseline assessment, in which users define an area, such as a city or utility service boundary, and 
area attributes, such as existing generation and storage. Users then define load tiers or “consequence 
categories” according to three levels: Critical (e.g., emergency response systems), Priority (e.g., gas 
stations), and Discretionary (e.g., residential loads). Within Load Tiers, Resiliency Targets establish 
a maximum duration of outage to withstand for a given number and percent of Critical, Priority and 
Discretionary loads. For example, a target could specify that 100 percent of hospitals, a Critical load, 
withstand a 48-hour outage while 40 percent of grocery stores, a Priority load, withstand a 72-hour outage. 
Finally, users conduct an all-hazards assessment to understand how historic and projected hazards affect 
the achievement of Resiliency Targets and, accordingly, prioritize loads for resilience investment.

Within this resilience valuation approach, California’s working group also developed a draft “Resiliency 
Scorecard” to track Resiliency Targets.15 The scorecard accounts for the duration of backup power with 
no other inputs, the proportion and the type of loads backed up (e.g., 90 percent of critical loads and 
50 percent of discretionary loads for 24 hours), fuel availability (e.g., onsite intermittent or piped 
infrastructure), emissions impacts, and intermittent downtime before specified backup is available.16 
Though California’s valuation methodology is still under development and review by its working group, 
it holds promise as a means to measure and evaluate grid resilience.

https://www.icc.illinois.gov/downloads/public/informal-processes/ICC_Metric_Report_12-01%20Final.pdf
https://www.icc.illinois.gov/downloads/public/informal-processes/ICC_Metric_Report_12-01%20Final.pdf
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Table 3: California Resiliency Valuation Methodology – An Abbreviated Summary

Assessment Steps Example

Define geographical area 
and area attributes

City boundary or electric service area and details, such as generation and 
storage resources, population characteristics, and critical facilities within 
the area

Define Load Tiers or 
Consequence Categories: 
Critical, Priority, and 
Discretionary

Critical: Emergency response systems, evacuation centers

Priority: Gas stations, food supply chain

Discretionary: Residential areas, commercial and industrial loads

Identify Resiliency Targets 
within Load Tiers

Maximum duration of outage to withstand (e.g., 4 hours or 48 hours)

Number and percent of Critical, Priority, and Discretionary loads served

Conduct All-Hazard 
Assessment 

Load not served over time: Customer Average Interruption Duration Index 
(CAIDI), including Major Event Days (MED)

Utility and public costs of energy not served

Source: “Resiliency and Microgrids,” California Public Utilities Commission, May 19, 2021, https://www.cpuc.ca.gov/-/media/cpuc-web-
site/divisions/energy-division/documents/resiliency-and-microgrids/resiliency-and-microgrids-events-and-materials/presentation_
rmwg_2021-05-19.pdf.

Attempts to develop resilience performance are also arising from non-state actors. A 2021 report by 
Sandia National Laboratories builds on traditional reliability measures to define resilience events and 
metrics.17 It defines “resilience events” as a subset of the “major events” tracked for reliability purposes 
in an effort to distinguish among routine and extreme natural hazards. Like California’s working 
group, the Sandia report recommends that resilience performance metrics delineate among three tiers 
of electric service that correspond to load criticality. Under its model, Tier I includes life-sustaining 
services, Tier II includes “critical individual services” such as residential customers with higher health 
risks or lower mobility, and Tier III includes all others.III The report proposes a similar three-tier system 
to distinguish ambng geographic vulnerabilities. Finally, it suggests that performance metrics account 
for the distribution and capacity of islandable resources, such as batteries and microgrids, to clarify 
where and how these technologies enhance the resilience of critical loads.

III More detailed metrics can and should acknowledge that the entire demand of each critical customer is not categorized 
as critical load. Only a portion of the total load of these customers is characterized as critical load, based on categories 
of equipment and function that are crucial. See Pacific Northwest National Laboratory, Power System Resilience Metrics 
Augmentation for Critical Load Prioritization (Richland, WA: 2021), https://www.pnnl.gov/main/publications/external/
technical_reports/PNNL-30837.pdf.

https://www.cpuc.ca.gov/-/media/cpuc-website/divisions/energy-division/documents/resiliency-and-microgrids/resiliency-and-microgrids-events-and-materials/presentation_rmwg_2021-05-19.pdf
https://www.cpuc.ca.gov/-/media/cpuc-website/divisions/energy-division/documents/resiliency-and-microgrids/resiliency-and-microgrids-events-and-materials/presentation_rmwg_2021-05-19.pdf
https://www.cpuc.ca.gov/-/media/cpuc-website/divisions/energy-division/documents/resiliency-and-microgrids/resiliency-and-microgrids-events-and-materials/presentation_rmwg_2021-05-19.pdf
https://www.pnnl.gov/main/publications/external/technical_reports/PNNL-30837.pdf
https://www.pnnl.gov/main/publications/external/technical_reports/PNNL-30837.pdf
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Table 4: Sandia National Laboratory Resilience Performance Metrics

Definitions Example

Resilience Event
A subset of Major Event Days (MED) for reliability, which have a lower 
probability of occurring but are higher consequence when they occur

Define Customers by Load 
Tiers or Consequence 
Categories: Tier I, Tier II, and 
Tier III

Tier I: Life-sustaining services (e.g., hospitals, grocery stores, water services)
Tier II: Vulnerable residential customers who require additional individual 
attention due to higher health risks or lower mobility

Tier III: All other loads

Define Geographies by 
Load Tiers or Consequence 
Categories: Tier I, Tier II, and 
Tier III

Tier I: High Consequence Geographies (e.g., non-contiguous communities or 
communities with a high level of likely consequence when the event occurs)
Tier II: Medium Consequence Geographies that do not experience the highest 
consequences but are still affected and worthy of additional protections

Tier III: All other non-priority areas

Adaptive Capacity
Islandable resources (e.g., solar plus storage or microgrids by location and 
load tier)

Source: Sandia National Laboratories, Performance Metrics to Evaluate Utility Resilience Investments (Albuquerque, NM: 2019), https://
www.synapse-energy.com/sites/default/files/Performance_Metrics_to_Evaluate_Utility_Resilience_Investments_SAND2021-5919_19-
007.pdf.

A performance framework created by the Department of Energy’s (DOE) Grid Modernization 
Laboratory Consortium begins with attention to how anticipated hazards directly affect the grid and 
produce indirect consequences that have broader social impacts.18 These “consequence categories” are 
further divided into distinct systems or services which each warrant distinct, quantifiable metrics. A 
list of example metrics is provided in Table 5.

https://www.synapse-energy.com/sites/default/files/Performance_Metrics_to_Evaluate_Utility_Resilience_Investments_SAND2021-5919_19-007.pdf
https://www.synapse-energy.com/sites/default/files/Performance_Metrics_to_Evaluate_Utility_Resilience_Investments_SAND2021-5919_19-007.pdf
https://www.synapse-energy.com/sites/default/files/Performance_Metrics_to_Evaluate_Utility_Resilience_Investments_SAND2021-5919_19-007.pdf
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Table 5: Examples of Consequence Categories and Resilience Metrics from the  
DOE Grid Modernization Laboratory Consortium 

Consequence Category Resilience Metric

Di
re

ct

Electrical Service Cumulative customer-hours of outages

Electrical Service Cumulative customer energy demand not served

Electrical Service Average percentage of customers experiencing an outage during a specific period

Critical Electrical Service Cumulative critical customer-hours of outages

Critical Electrical Service Critical customer energy demand not served

Critical Electrical Service Average number (or percentage) of critical loads that experience an outage

Restoration Restoration time to recovery

Restoration Cost of recovery

Monetary Loss of utility revenue

Monetary Cost of grid damages (e.g., repair or replace lines, transformers)

Monetary Cost of recovery

Monetary Avoided outage cost

In
di

re
ct

Community Function Critical services without power (e.g., hospitals, fire stations, police stations)

Monetary Loss of assets and perishables

Monetary Impact on gross municipal product or gross regional product

Other critical assets Key military facilities without power

Source: Grid Modernization Laboratory Consortium, Grid Modernization: Metrics Analysis – Resilience (Richland, WA: 2021), https://gmlc.
doe.gov/sites/default/files/resources/GMLC1.1_Vol3_Resilience.pdf.

Efforts to develop resilience metrics highlight three important lessons. The examples above show how 
states could measure resilience as opposed to reliability and help generate three key themes. First, most 
efforts to develop resilience measures begin with or incorporate reliability metrics. Though ultimately 
insufficient on their own, these metrics provide a natural and useful starting place because they are 
standardized and easy to understand. (Ideally, resilience metrics should be, too.) Second, these proposals 
acknowledge that not everything can be made resilient. They emphasize that performance metrics 
should consider differences in criticality, vulnerability, and adaptive capacity across society, which may 
be influenced by social, demographic, economic, and geographic characteristics.19 Finally, the proposed 
metrics described here underscore the multifaceted nature of resilience, under which no single measure 
may be adequate. Instead, a combination of performance metrics may be more appropriate. 

These proposals acknowledge that not everything can be 
made resilient. They emphasize that performance metrics 
should consider differences in criticality, vulnerability, and 
adaptive capacity across society, which may be influenced 
by social, demographic, economic, and geographic 
characteristics.

https://gmlc.doe.gov/sites/default/files/resources/GMLC1.1_Vol3_Resilience.pdf
https://gmlc.doe.gov/sites/default/files/resources/GMLC1.1_Vol3_Resilience.pdf
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3

How States Are Taking a 
Broader View of Impacts

G rid resilience is ultimately relative to potential hazards. Projections of hazards, vulnerabilities, 
and their potential intersection are inherently grounded in uncertainty due to limited data 
availability, quality, and modeling capabilities. The Fourth National Climate Assessment 

noted that “the inability to predict future climate parameters with complete accuracy” is a key factor 
discouraging climate resilience planning.20 New modeling techniques are making it easier to develop 
more granular, robust, probabilistic climate projections, and states are beginning to encourage them.21

Few states are taking a long view. As a best practice, DOE recommends that electric utilities take 
a 50-plus-year view of the anticipated impacts of climate change on the useful life of existing and 
planned assets.22 Exceptionally few utilities operate under these parameters. Instead, utility plans are 
typically predicated on relatively near-term predictions of about 20 years. These plans draw on weather 
data of the recent past and tend to dedicate more attention to event-based climate impacts, such 
as storms and wildfires, rather than harder to see stressors, such as drought. This can result in bias. 
Projections may favor more recent or frequent hazards over more remote but more severe possibilities. 
They may also fail to capture long-term but cumulative hazards, such as temperature or sea level rise.

Of the 16 states studied, only 2 are actively incorporating resilience planning requirements in line 
with DOE recommendations. In California, investor-owned utilities are now required to conduct 
assessments identifying risks to utility assets, operations, and services from specified climate hazards 
over the next 50 years.23 They must also describe options for addressing identified risks, prioritizing the 
adaptive capacity of “Disadvantaged Vulnerable Communities.”24 The assessments must be submitted 
every four years as part of rate case filings. In New York, an ongoing proceeding could impose a similar 
requirement for electric utility disclosure of climate-related risks.25 The proceeding builds on one from 
2013, following Superstorm Sandy, which required the state’s largest utility to explore a full range of 
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climate impacts in its rate case. That resulting assessment, published in 2019, incorporates a mid-
century planning horizon and best available climate science.26

There is no unified framework for grid resilience—but there could be. Most states do not have a single 
document or hub that provides an overarching vision or description of resilience goals and initiatives 
to achieve them. This makes it difficult to understand how well various studies, plans, and policies 
work together within a state, and complicates cross-state comparisons, as in Table 1. Some states have 
made moves to begin to centralize, digitalize, and publicize resilience resources.

Climate maps that are state sanctioned, open access, and locally scaled can help facilitate assessments 
of hazard and vulnerability among a variety of stakeholders and illustrate connections across systems 
or sectors. New Mexico, Texas, Massachusetts, New York, and California have or are developing tools of 
this kind to support planning efforts by state agencies, utilities, local governments, and others. These 
resources have unique analytical features that provide varying degrees of information pertinent to grid 
or energy resilience.

Most states do not have a single document or hub that 
provides an overarching vision or description of resilience 
goals and initiatives to achieve them.

Table 6: State Climate Hazards Maps

Plan Attributes Data Points or Layers NM TX MA CA-1 CA-2 NY-1 NY-2

Anticipated 
Climate Hazards

Air quality/emissions ● ●
Drought ●
Flooding ●
Temperature/degree days ● ● ● ●
Precipitation ● ● ● ●
Wildfire ●
Sea level rise ● ●

Energy 
Infrastructure

Electric transmission lines ● ● ● ● ●
Substations ● ● ●
Distributed energy resources ●
Power plants ● ● ● ● ●
Load serving entities ● ●
Balancing authorities ● ●
Natural gas pipelines ● ● ● ● ●
Natural gas stations ● ● ● ●
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Plan Attributes Data Points or Layers NM TX MA CA-1 CA-2 NY-1 NY-2

Other Sectors

Natural resources ● ● ●
Water ● ● ●
Transportation ●
Recreation ● ●
Public safety/ 
emergency response

● ● ●

Agriculture/forestry ● ● ●

Vulnerable Groups 
or Communities

Energy burden ●
CDC Social Vulnerability Index ● ● ●
Environmental justice 
communities

● ● ●

Coastal communities ● ●
Demographic characteristics ●

Source: Data compiled by the CSIS Clean Resilient States Initiative.

Maps of anticipated climate hazards can help users think about the distribution and severity of different 
natural threats. New Mexico’s map includes the greatest variety of anticipated climate hazards.27 
However, it provides relatively little information specific to planning for grid resilience—there are no 
details about the location of electricity infrastructure or details about systems that are upstream or 
downstream from the electricity system that might be affected by identified climate hazards.

Connections across energy systems will be more apparent in a forthcoming map from Texas. In that 
state, the legislature commissioned a map of the state’s gas-electric supply chain in the aftermath 
of 2021 Winter Storm Uri.28 The map will be accompanied by recommendations to improve 
communication among and industry oversight by key regulatory authorities before and during energy 
emergencies and extreme weather events. It is slated for completion by September 1, 2022.

Information about other sectors can help users think about system interdependencies. Water, 
transportation, emergency response, and telecommunications may be especially important electricity-
reliant services in the context of high-impact, low-frequency resilience events. The maps by New 
Mexico, New York, and Massachusetts provide the most detail of this kind. In a standalone map, 
New York identifies the locations of DER projects at facilities across the state.29 That map and an 
accompanying portfolio manager tool allow for sorting or aggregating map data by DER technology 
type (e.g., solar, battery storage, or combined heat and power) and by facility category (e.g., healthcare, 
public order and safety, religious, or residential). This resource could be especially useful for identifying 
islandable and back-up power resources in a baseline assessment of the resilience of critical 
infrastructure, as described in the section on metrics above.

Especially vulnerable groups and communities with limited adaptive capacity are identified in five of 
the seven maps. This data includes attributes such as household income, race and ethnicity, and access 
to transportation, which may affect community needs before, during, and after a natural disaster. The 
New Mexico platform lists individual demographic characteristics as well as the U.S. Center for Disease 
Control’s (CDC) Social Vulnerability Index (SVI).30 The SVI, and environmental justice communities 
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defined by California, New York, and Massachusetts, could help illustrate how compounding factors 
can exacerbate vulnerabilities among certain groups or geographies.

State climate maps can help stakeholders incorporate the best available climate science, take a 
long, broad, and progressive view of prospective hazards and vulnerabilities, and glean insight 
about resilience across sectors, geographies, and populations. But map utility is ultimately shaped 
by content. Each map discussed here has laudable features as well as room for improvement: most 
maps could integrate more grid-focused data, especially related to DERs; the Texas map could include 
information about the distribution of hazards; and multiple maps from California and New York could 
be consolidated or centralized.

Across these maps, additional federal resources could also help more clearly connect grid-related 
attributes to potential hazards. For example, the emPower map, hosted by the U.S. Department of 
Health and Human Services, depicts the county-level distribution of Medicare beneficiaries dependent 
on electricity for medical and assistive equipment, such as ventilators.31 DOE’s Microgrid Database 
details the capacity and use case of microgrids across the country.32 The National Renewable Energy 
Laboratory’s REopt tool maps locations where distributed energy projects could enhance resilience at 
the state or city level under specified energy goals and constraints.33 Altogether, these resources can 
help states draw attention to the distribution of critical loads, existing resilience capabilities, and areas 
that could benefit from resilience investment.

Energy assurance plans warrant renewal. Under the American Recovery and Reinvestment Act 
(ARRA), states were awarded grants for the development of comprehensive state energy assurance 
plans.34 These plans targeted both near-term energy supply disruptions and longer-term energy 
infrastructure resiliency. Guidelines for them were developed by the National Association of 
State Energy Officials (NASEO) and the National Association of Utility Regulatory Commissions 
(NARUC) under the direction of the DOE’s Office of Electricity Delivery and Energy Reliability.35 They 
recommended that states characterize their existing energy profiles, energy infrastructure, and system 
interdependencies; assess potential risks to critical infrastructure; identify strategies to minimize the 
impacts and rapidly restore the energy infrastructure; and promote public awareness and engagement.

State energy assurance plans are not uniform in structure, but they are organized similarly enough to 
aggregate meaningful interstate insights. The caveat is that they are useful only to the extent that they 
are updated, and in the near-decade since they exhausted the ARRA funding, most states have not 
revisited these plans. New funding from the Infrastructure Investment and Jobs Act could encourage 
states to revive dated energy assurance plans, but the planning framework may ultimately benefit from 
a federal carrot or stick to encourage more routine updates. There is a kind of precedent here in state 
hazard mitigation requirements.

State hazard mitigation plans are similar to energy assurance plans, but they are structured around all-
sector, all-hazard resilience planning. In these plans, states detail where and how frequently hazards 
may occur, accounting for future conditions related to climate change and changes in population and 
land use. Anticipated hazards are then linked to state capabilities, priorities, and planned actions. 
Hazard mitigation plans are not rich resources for understanding state grid resilience initiatives, 
but they are important for setting a floor on planning and investment. Every state has one of these 
five-year plans since they are an eligibility prerequisite for various kinds of non-emergency disaster 
assistance from the Federal Emergency Management Administration (FEMA).36
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South Dakota, Massachusetts, and New York have gone beyond the standard requirements for hazard 
mitigation planning by developing web-based platforms that provide enhanced transparency and 
accountability. South Dakota’s site details hazard mitigation grants by project status.37 The platforms 
from Massachusetts and New York include filters to sort planned actions by priority level (e.g., high 
or low), authority, action type (e.g., risk assessment, policy, or program), and completion timeframe.38 
Within its platform, Massachusetts also hosts a planning tool to help state agencies incorporate state-
developed Climate Resilience Design Standards and Guidelines into state-funded projects.39 Based on 
user inputs, the tool produces a preliminary climate change exposure and risk rating for each project, 
recommended climate resilience design standards for physical assets, and guidelines to support best 
practices in implementation.

In the absence of federal guidelines, a couple states have developed their own frameworks to organize 
resilience priorities and activities. Oregon’s Biennial Energy Report to the legislature is exceptional 
in this sense.40 Though it is not exhaustive, the dedicated chapter on resilience details key hazards 
and vulnerabilities; critical infrastructure and system interdependencies; current actions at the state, 
local, and utility levels; and next steps to address gaps in current efforts. This kind of compendium is 
commendable but not typical.

In the fall of 2022, New York will debut its Integrated Energy Data Resource.41 The new, web-based 
platform is envisioned to securely collect, integrate, analyze, and make accessible a large and diverse set of 
energy-related information from the state’s electric, gas, and steam utilities and other sources. It will also 
include data related to issues including energy affordability, environmental justice and low-to-moderate 
income communities, weather, zoning, electric vehicle infrastructure, power quality measurements, 
building and land attributes, and real estate values. Analytical tools built into the platform are expected to 
help make its data useful for a variety of applications, such as making investment decisions, identifying 
operational inefficiencies, monitoring the effectiveness of policy objectives, promoting innovation, and 
encouraging new business models. This product represents a culmination of efforts related to energy 
transparency dating back to 2015.42 Though the new resource was not developed for resilience planning 
in particular, it could help utilities, regulators, and other stakeholders understand the grid conditions and 
performance that could support better resilience investments.

Resilience institutions are well positioned to see the big picture, but grid resilience is not a core 
mandate. In addition to planning documents, states have developed institutions or authorities that 
can help coordinate, promote, and evaluate resilience activities. About half of the states examined 
here have established designated institutional authority for resilience in the form of a resilience office 
or officer, apparently for this reason. These institutions, almost always housed under or created by 
the executive branch, seem well positioned to help connect siloed authorities and address resilience 
challenges related to cross-sector interdependencies. In practice, resilience institutions tend to 
have more narrow mandates. Oregon’s resilience officer position was created to prepare the state for 
earthquakes, and that issue continues to be the position’s primary focus.43 In Florida and Virginia, 
resilience institutions are charged with special attention to the environmental, physical, and economic 
impacts of sea level rise.44 The resilience position in Wyoming has a more general remit to support 
local communities with investments in mitigation planning for natural hazards, but it is presently 
vacant.45 In Louisiana, New Mexico, Massachusetts, New York, and California, respective directives 
require that each state agency assess vulnerabilities to extreme weather and climate change and 
identify adaptation options for agency assets and investments.46 This more embedded approach may 
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have greater potential for both grid resilience planning within the state energy offices and in cross-
agency coordination on resilience.

Resilience institutions are fundamentally coordinating authorities, with limited direct influence 
on policy or regulatory decisions. The design of much-needed resilience performance metrics and 
the development of a comprehensive grid resilience plan or framework may be better suited to an 
authority with more direct influence and technical expertise, especially utility commissions. However, 
resilience officers and offices could provide needed support in considering the resilience implications 
of growing interdependencies brought on by electrification. For them to do so, states must ensure that 
grid resilience lines up with their institutional mandates.

States are addressing anticipated impacts with multiple, but sometimes fragmented means. In utility 
forecasting requirements, state climate maps, comprehensive plans, and dedicated resilience authorities, 
there are clear efforts to connect prospective hazards and vulnerabilities with strategies to anticipate and 
mitigate them. What is less clear is whether and how all of these resources work together.

Projections from utility forecasts and climate mapping tools can bring much-needed scientific and 
probabilistic climate models to the fore. But most utility forecasts take a relatively short-term view, 
and state maps rarely aggregate information about hazards, vulnerabilities, and existing infrastructure 
in the needed detail.

Planning documents and resilience institutions should provide guidance on how climate models 
and tools inform strategies and investments. However, most plans are either not updated or not 
comprehensive, and resilience institutions are not always endowed with the authority or expertise to 
guide decisionmaking.

In utility forecasting requirements, state climate maps, 
comprehensive plans, and dedicated resilience authorities, 
there are clear efforts to connect prospective hazards and 
vulnerabilities with strategies to anticipate and mitigate 
them. What is less clear is whether and how all of these 
resources work together.

What seems to be missing is an overarching vision. A framework like the state hazard mitigation plan, 
with federal support, a standardized structure, and regular updates, could help provide this vision. 
Digital repositories like New York’s Integrated Energy Data Resource could enhance transparency and 
stakeholder access to data and tools. Clear institutional mandates could promote more coordination and 
accountability. Altogether, these elements could provide a more complete and robust resilience strategy.  
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4

How States Are Trying to 
Leverage New Technologies 
to Boost Resilience 

A lthough no state has well-defined standards or metrics for resilience, states commonly suggest 
that DERs, especially energy storage, microgrids, and electric vehicles, promote resilience. 
These technologies can enhance system and service “survivability” during power outage events. 

However, DERs can provide a diverse range of services to the grid, including supporting resource 
adequacy, balancing the intermittency of renewables, and deferring need for transmission and 
distribution investments. Because these other use cases or benefits are more readily quantifiable, they 
frequently overshadow resilience in state studies, plans, and policies.

When states talk about grid resilience, they almost always talk about energy storage. But when 
states talk about storage, they do not always talk about resilience. As depicted in Table 1 above, 
about half of the 16 states examined here have commissioned a dedicated study or plan to explore 
opportunities and barriers related to energy storage. In general, these documents take an expansive 
and exploratory view of different storage technologies, use cases, and value streams and conclude 
with recommendations to support deployment, industry development, or both. In these documents, 
resilience is not often on the receiving end of actionable recommendations. 

Reports from Virginia, Pennsylvania, Minnesota, and New Mexico each describe reduced power 
outages, especially for critical services like healthcare, as a resilience use case or benefit of on-site 
energy storage. However, none of these included recommendations to promote this use case over or 
alongside others.47 Minnesota’s study, for example, notes that energy storage “could provide benefits 
to communities” during emergency events.48 But its concluding recommendations concentrate on 
storage as an alternative for new peaking capacity and for transmission and distribution upgrade 
deferral—they do not address the use of storage for resilience or back-up power at all. Similarly, 5 of 
the 16 states studied herein have adopted energy storage deployment goals or targets, ranging from 
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10 megawatt hours (MWh) in Oregon to 3.1 gigawatts (GW) in Virginia.49 However, target-enabling 
language typically focuses on energy storage as a means to defer other grid investments, reduce peak 
demand, improve integration of renewables, and mitigate greenhouse gas emissions—resilience is 
seldom an explicit goal. An annual survey of storage industry stakeholders sponsored by the New 
York State Energy Research and Development Agency (NYSERDA) reinforces the idea that resilience 
is not a driving force for energy storage investment.50 Its most recently published survey, from 2019, 
found that only 7 percent of respondents reported that resilience was important in closing deals with 
potential customers, down from 38 percent in 2017.

In order to assert that storage systems individually or collectively enhance resilience, states must be 
able to ascertain how deployed resources fulfill resilience functions in conjunction with or in lieu 
of other services. In California, this topic was the subject of a utility commission workshop.51 The 
workshop gave rise to the state’s multiple-use application framework for energy storage, sometimes 
called a “value stack.” It defines 22 energy storage services or use cases and organizes them across five 
domains—customer, distribution, transmission, wholesale, and resource adequacy. The framework thus 
establishes back-up power to end-use customers as a distinct service from others such as distribution-
level reliability services, transmission deferral, or flexible ramping. The framework allows developers 
and projects to fulfill multiple services, but it also defines essential services and specifies that they 
take priority. This ensures that storage systems serving resilience purposes are available when needed. 
It also helps clarify that not every system is designed with resilience applications in mind.

In order to assert that storage systems individually or 
collectively enhance resilience, states must be able to 
ascertain how deployed resources fulfill resilience functions 
in conjunction with or in lieu of other services.

Massachusetts has also convened experts to better understand issues around energy storage 
and resilience.52 There, representatives from municipal and state government, regional agencies, 
national laboratories, utilities, and project developers came together for a facilitated conversation. 
It began with discussion about how to define resilience requirements for different critical facilities 
and functions, from residential loads to an isolated town running on a single transmission line. 
The session also explored how to pay for and justify resilience investments and whether resilience 
should be considered a public or private good. The event concluded with participants identifying “No 
Brainers” (i.e., cost-effective, easy-to-implement ideas) and “Game Changers” (i.e., more complicated 
or costly ideas that could have a significant impact on energy storage for resilience).53 Of the 19 
recommendations proposed at the event, an abbreviated selection of 9 are listed in Table 7 below.



20  |  Making Energy Resilient: State Strategies, Progress, and Opportunities

Table 7: Stakeholder Recommendations from Massachusetts Energy Storage  
and Microgrid Resiliency Event

Idea Type Category Recommendation
Game Changer Cost/Benefit Develop a value of resilience for the state/by facility type

Game Changer Codes/Standards
Build a program that certifies buildings that integrate renewables 
and resilience

Game Changer Policy
Use revenue from utility outage fines to support underserved or 
critical facilities

Game Changer Policy Provide programs or incentives for microgrid soft costs

No Brainer Cost/Benefit Quantify mid- to long-term outage losses for resilience

No Brainer Information
Clear map and flowchart of how stakeholders can access state 
support

No Brainer Policy
Clarify the impact/role of resiliency assets in Independent System 
Operator (ISO)

No Brainer Investment Define the critical load needed to accomplish the “mission”

No Brainer Investment
Energy resilience guidelines for critical community assets [that] 
quantify duration requirements for critical resilience needs

Source: “Massachusetts Energy Storage and Microgrid Stakeholder Discussion 5: Resiliency Summary Document,” Massachusetts Clean 
Energy Center, October 21, 2019, https://files-cdn.masscec.com/Session%205%20Summary%2010.21.2019%20with%20logos.pdf.

The resilience case for microgrids is more straightforward but more nascent. Like energy storage, 
microgrids offer many “stackable” benefits, including energy cost savings, reduced greenhouse gas 
emissions, and increased resilience. But in contrast to storage, resilience tends to be a primary driver 
of interest in microgrids. In each of their microgrids studies, Minnesota, Pennsylvania, Massachusetts, 
California, and New York all cite continuity of service during extended power outages as a primary use 
case and benefit.54

State programs to promote microgrid deployment are not yet widespread.55 Minnesota and 
Pennsylvania have issued microgrid studies but have not yet developed programs to promote 
microgrids. A Texas statute requires that critical government facilities consider adopting combined 
heat and power microgrids that can support operations for 14 days after a grid outage.56 The New 
Mexico Legislature passed a bill clarifying that grid modernization projects may include microgrids 
that support grid stability, power quality, reliability, or resiliency or provide temporary back-up energy 
supply.57 Other states have taken an incentive-based approach. In California, regulators approved a 
tariff to hasten deployment and commercialization.58 Massachusetts and New York are providing funds 
in stages to support many feasibility studies, a smaller number of fully designed systems, and still 
fewer projects funded through implementation.59 

NARUC and NASEO have created a joint working group to help states address challenges related to 
microgrid development.60 One barrier lies in regulatory uncertainty. Microgrids, especially those 
serving multiple customers, do not fit into categories established by state utility commissions. 
Language that exempts system operators from regulation for traditional electric utilities and clarifies 
processes and timelines for interconnection can support investor confidence. Another challenge has to 

https://files-cdn.masscec.com/Session%205%20Summary%2010.21.2019%20with%20logos.pdf
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do with the costs incurred in microgrid installations, owing to a high degree of technical expertise and 
unique design requirements. Working group members have expressed interest in simplified microgrid 
system configurations that could be more efficiently prefabricated and installed. A final roadblock for 
microgrids centers around valuation. A New York study drew upon two different economic models 
and four different outage scenarios to estimate the economic benefits of a pilot microgrid on avoided 
losses in market activity.61 It found that the regional economic impact of a one-day outage across about 
500 businesses and 16 medical facilities was about $5 million in total sales and $3 million in regional 
gross domestic product. But this finding arises from a pilot project. As with energy storage, states have 
not yet widely adopted tools or techniques to ensure that the resilience services microgrids enable are 
adequately recognized, measured, or valued. 

Electric vehicles are both assets and liabilities for grid resilience. A handful of states are beginning to 
explore the issues of resilience around electric vehicles (EVs). A key opportunity lies in bidirectional, 
vehicle-to-grid integration (VGI), which could allow EVs to serve as back-up power or mobile storage 
resources. Bidirectional VGI is still in the early phases of deployment. Presently, California is the only 
state with regulations that explicitly allow for bidirectional charging.62 Ongoing VGI pilot programs 
are underway in 14 other states to help officials and investors understand technical aspects of 
interconnection, grid impacts, and operational benefits.63

EVs also draw attention to the way that electrification creates new resilience challenges. Florida has 
published a series of documents examining how EV driving range and charging requirements may 
affect evacuation scenarios.64 Findings emphasize the need for adequate charging infrastructure along 
major corridors, redundant power feeds for the charging network, and temporary charging systems 
that can satisfy short-term demand.65 Florida’s focus is paralleled by New York, which has negotiated 
state contracts to facilitate the development of charging infrastructure along state highways and 
evacuation routes.66

Valuation is a key challenge for resilient DERs. State plans, studies, and programs to promote 
resilience for DERs lack systematic methodologies or tools to assess prospective investments in terms 
of expected value or performance benefits. Some standardized techniques and tools exist for this 
purpose, as depicted in Table 8. Most resources have been developed by national laboratories and have 
only been used to evaluate pilot projects.67 Benefit-cost approaches use different inputs to estimate 
the value of power disruption avoidance. Cost-effectiveness assessments instead begin with a specific 
resilience objective—a minimum acceptable level of power disruption—and then compare different 
strategies to achieve that minimum.
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Table 8: Methodologies for Resilience Valuation

Method Type Methodology Description

Benefit-Cost

Interruption Cost 
Estimate (ICE) 
Calculator

Estimates the avoided cost of power interruptions for specific 
customer types in different parts of the country and for 
different durations

Power Outage 
Economics Tool

Estimates the economic impact of long power outages and 
takes into account how customers adapt

Customer Damage 
Function Calculator

Calculates power interruption costs based on specific losses 
that users anticipate

Social Burden 
Method

Survey-based approach to measure community needs during 
power outages

FEMA Benefit–Cost 
Analysis (BCA)

Estimates the value of lives lost and injuries incurred when fire, 
police, and emergency services lose power

Impact analysis 
for Planning Tool 
(IMPLAN)

Models how outputs from one industry (e.g., the power sector) 
act as inputs for other sectors and how outages can affect a 
regional economy

Cost-
effectiveness

Energy Resilience 
Assessment (ERA)

Compares an existing system and its capability to avoid power 
interruptions of different durations to alternative infrastructure 
combinations (e.g., microgrids or solar PV and storage)

Source: Data compiled by the CSIS Clean Resilient States Initiative.

These methods have distinct and sometimes nuanced strengths and weaknesses. The Interruption Cost 
Estimate Calculator relies on survey data about customer willingness to pay for outages of less than 
one day, so its generalizability to longer duration outages is limited. The economic Impact Analysis for 
Planning Tool better accounts for longer outages, but its operationalization is considerably more complex 
and requires proprietary software. The Energy Resilience Assessment Tool is among the simplest to use, 
but it was designed for military bases and can be difficult to scale to larger geographies. While no single 
method can provide exhaustive insight, these resources provide a way to more systematically compare, 
communicate, and incentivize resilience in investment and regulatory contexts.68

Utility planning processes provide a primary lever to promote more rigorous evaluation of resilience 
investments, especially DERs. Most states require that utilities file regular Integrated Resource Plans 
(IRPs), in which utilities examine a range of possible futures and identify how they will use both 
supply- and demand-side resources to meet forecasted energy demands over a 5- to 20-year period. 
Although explicit consideration of resilience in IRPs is not a common practice at present, some 
states are requiring that utilities adopt more sophisticated techniques to support distribution grid 
investment decisions.

Minnesota, Illinois, Oregon, California, and New York all require hosting capacity analysis (HCA) in 
their utility planning processes.69 HCA begins with a “base case” of each utility’s distribution grid. From 
the base case, HCA can be used to assess where new DERs could be deployment with minimal need 
for grid upgrades or lengthy interconnection studies. HCAs are often displayed in the form of maps 
with supporting datasets. In combination with hazard and vulnerability assessments and well-defined 
performance metrics, this kind of analysis could promote grid resilience in two ways. First, HCA can 
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help states and utilities pinpoint high-value locations or critical loads where DERs might improve 
service and system ‘survivability’. Additionally, HCA requirements include provisions for periodic 
updates and publicly available datasets. As a result, HCA can help systematically track the deployment 
of DERs, to provide insight about where and how DERs affect grid resilience over time. Though states 
have not yet required HCA for these purposes, HCA has been used in these ways for pilot studies and 
projects by various utilities and national laboratories.70

Massachusetts does not require HCA, but it requires a similar kind of assessment in annual electric 
distribution system resiliency reports filed by the state’s electric distribution utilities.71 The reports 
describe several characteristics of electric loads and illustrate details in maps. Pertinent data 
requirements include peak demand times, congested or constrained areas of the distribution system, 
and areas most vulnerable to outages due to lack of local generating resources or extreme weather 
events. In conjunction with the reports, Massachusetts utilities may hold competitive solicitations for 
DERs from third-party developers. The solicitations are designed to address resiliency issues identified 
in the annual reports, with additional consideration of impacts on greenhouse gas emissions, peak 
demand, and benefits to low-income areas.

States are still writing the book on resilient DERs. States are focused on DERs for resilience for good 
reason. Energy storage systems, microgrids, and EVs are increasingly affordable and widespread, and 
they can provide multiple benefits to the grid and end-users under “blue-” and “black-sky” scenarios. 
However, DERs do not inherently enhance resilience. States need more systematic tools to describe 
expected use cases, benefits, and value. Methodologies such as those described here can be tailored to 
account for unique state resilience priorities and end goals, including impacts to particularly critical 
or vulnerable end users. Utility IRP processes provide a natural place to integrate these assessments 
to better anticipate and evaluate how DERS affect resilience over time across hazards and user 
groups. These assessments are critical to move beyond the acknowledgement of potential and better 
understand the real impact of DERs for resilience. 

DERs do not inherently enhance resilience. States need 
more systematic tools to describe expected use cases, 
benefits, and value. 
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Conclusion

R esilience is a growing part of state energy strategies. As a concept, it appears in various state-
planning and policy resources. They describe anticipated hazards and vulnerabilities, use cases for 
emerging clean energy technologies, and broader efforts to create new resilience institutions and 

authorities. This report highlights some innovative and replicable examples. It also identifies opportunities 
for improvement in the definition, organization, and evaluation of state resilience activities.

Presently, lack of performance goals and measures is the central shortcoming of state grid resilience 
efforts. But better measures are under development in leading states and national laboratories. Most 
begin with or incorporate reliability metrics because they are standardized and well understood; they 
also draw upon multiple factors that account for differences in criticality, vulnerability, and adaptive 
capacity across society. Performance measures can be tailored to reflect different state goals and 
contexts, but they are needed to better guide the allocation of resources like DERs, understand the 
value of resilience relative to other services and benefits, and evaluate the effectiveness of investments 
over time. Developing quantifiable resilience performance goals and metrics should be a top priority 
for every state.

State grid resilience efforts could also benefit from a more coherent vision. A centralized, standardized, 
and routinely updated planning framework, like the one for broader state hazard mitigation planning, 
could help solidify this vision. Digital platforms with interactive maps and tools can enrich such a 
framework with insights about anticipated hazards, existing infrastructure, and vulnerable groups or 
communities. They should aim to provide granular, comprehensive, and centralized data and tools for 
stakeholders. There is also room for new institutional mandates that promote leadership, coordination, 
and accountability among resilience and energy authorities.
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Presently, lack of performance goals and measures is the 
central shortcoming of state grid resilience efforts. But 
better measures are under development in leading states 
and national laboratories. 

In light of energy transitions and the increasing effects of climate change, resilience is more important 
than ever. States are acting on this new imperative, but their goals are vaguely defined and their efforts 
are fragmented. Quantifiable performance goals and metrics, comprehensive planning frameworks and 
data hubs, and more coordinated leadership can support more complete and robust resilience strategies.
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Appendix A

R esilience is a broad concept that appears in various state plans and policies. To understand 
how resilience is defined and operationalized, research for this report began with a systematic 
and exhaustive internet query of state names and the term “resilience.” The following types of 

resources were identified:

Studies of climate effects on renewable energy, conducted or commissioned by state agencies, describe 
how weather-dependent renewable energy generation may be affected by changes in natural resource 
availability, such as water for hydropower.72

State climate hazard maps or tools provide interactive, open access data to help facilitate assessments 
of hazard and vulnerability among a variety of stakeholders and illustrate connections across systems 
or sectors.

Long-term utility climate hazard forecasting requirements ensure that electric utilities take a 50-plus-
year view of the anticipated impacts of climate change on the useful life of existing and planned assets, 
in line with DOE recommendations.73 Exceptionally few utilities operate under these parameters. 
Instead, utility plans are typically predicated on relatively near-term predictions of about 20 years.

Utility vulnerable customer identification requirements define groups or communities that may be especially 
susceptible to climate-related hazards or lack resources and adaptive capacities to overcome them.

State grid modernization studies or plans bring together stakeholders like utilities, project developers, 
and consumer advocates to prioritize improvements in grid design, operations, and maintenance, 
alongside other priorities, including energy affordability and emissions reduction.
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Utility advanced distribution planning expands the focus of traditional distribution planning, focused 
on safety, reliability, and cost. The “advanced” elements support more detailed analysis of and 
investment in hosting capacity, locational benefits, and non-wires alternatives, capabilities that can 
support high penetrations of DERs.74

State energy storage studies or plans examine use cases, costs and benefits, and policy 
recommendations to promote deployment. Pertinent topics include permitting and interconnection 
standards, opportunities for large-scale and behind-the-meter storage systems, and performance 
optimization through pricing and controls.

State microgrid studies or plans examine use cases, costs and benefits, and policy recommendations to 
promote deployment. Pertinent topics include hard and soft costs, consideration in utility resource- 
and system-planning processes, and special frameworks or regulatory treatment to encourage pilot 
projects or energy improvement districts. 

State electric vehicle study or plan consider how EVs create new opportunities and liabilities for power 
sector resilience, especially VGI and needs related to emergency vehicles and evacuation, respectively.

State energy assurance plans anticipate energy supply disruption risks and vulnerabilities, document 
the restoration and recovery times of disruptions that occur; and describe needed training and other 
resources. States received funding for energy assurance planning under the American Recovery and 
Reinvestment Act, though most have not updated their plans since funding was exhausted.75

State hazard mitigation plans identify natural disaster risks and vulnerabilities and strategies for 
protecting people and property on five-year planning cycles. As of March 31, 2022, all 50 states and the 
District of Columbia have current, FEMA-approved mitigation plans.76

Resilience offices or officers provide statewide leadership and coordination to reduce risks and protect 
communities, businesses, vital infrastructure and the environment.77
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