
PNNL-SA-163563 

 
 
 
 
 
 
 

 

Community Energy Storage and Energy Equity 
 
Introduction 

Community ownership of assets is one way to deliver a more equitable distribution of benefits 
and control in the energy sector. Energy storage in particular can be adopted at the local level 
due to the flexible and scalable nature of the technology. As a result, with the wider adoption of 
community solar, interest in community energy storage (CES) is growing. However, CES 
projects are still uncommon and lack the comparatively clear compensation signals, policy 
support, and deployment experience as with community renewables. New business models are 
emerging to support CES, and some regulators are beginning to develop programs designed to 
support the framework. While early results are promising, there is more to be done to capture 
the full value of energy storage deployment for communities and to expand access to investing 
in and benefiting from these installations. Key findings and strategic highlights include:  

• Community energy storage encompasses a wide variety of business models and can 
have differing impacts on community wealth and wellbeing.  

• Disparate value streams can make CES difficult for nonutility entities unless customers 
have high demand charges or are maximizing the self-consumption of rooftop 
photovoltaics. 

• An expansion of community energy storage will not necessarily lead to more equitable 
outcomes. Greater regulatory and financial support will be needed for these assets to be 
accessible to underrepresented communities.  

Current Models  

The “community” of community energy storage as a business model is broadly defined. As an 
example, the California Public Utility Commission (CPUC) defines community storage as 
storage connected at the distribution feeder level, associated with a cluster of customer load 
(California Public Utilities Commission 2013). This definition could include storage systems 
owned and controlled by any entity, so long as they are sited on the distribution grid and serve 
more than one customer. While this definition could enable several use cases, in practice most 
community energy storage projects feature direct utility ownership and control; they are not 
community owned. However, other models are emerging that tie the asset more directly to the 
community.  

Utility Ownership 
As previously mentioned, most community energy storage projects in the United States are 
distribution sited and utility owned. The community indirectly benefits from cost-effective 
investments that reduce system costs.  There is also the potential for distribution sited storage 
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systems to improve local reliability and resiliency.  These are positive outcomes in cost and in 
grid performance, but do not offer the community a wealth-building opportunity through direct 
monetary payments. While some investor-owned utilities advertise their projects as community 
storage, these systems are more likely to labeled as CES by industry observers and academics 
if they are owned and operated by a municipal or cooperative utility (Flanegin 2018; Petta and 
McConnell 2018). In general, these utility-controlled programs are the least community oriented 
of the CES business models. 

Storage Shared by Rooftop Solar Customers   
A small but growing share of CES systems feature batteries that are installed in tandem with 
rooftop PV or other behind-the-meter renewables. Rather than each household separately 
installing a behind-the-meter battery, a communal battery is sited on the local feeder and each 
household purchases fractional shares. This model is most popular in Australia, where a drop in 
compensation for exported solar power has led many PV owners to retrofit their systems with 
batteries (Kurmelovs 2021). Though many households are simply adding a behind-the-meter 
battery, these customers have chosen to pool their resources into a communal battery. This 
arrangement can offer lower costs through economies of scale. In the US these programs have 
been more limited, though several exist. For example, the Sacramento Municipal Utility District’s 
(SMUD) Anatolia Solar Smart Homes projects features this sort of CES system (Takata 2017).  

Virtual  
Virtual arrangements leverage common business models from the community solar area and 
apply them to storage. Virtual net energy metering (VNEM), which allows solar customers to 
directly offset their energy consumption with PV, even if the system is offsite, has been 
extended to storage systems in some areas. As an example, SMUD’s StorageShares program 
allows commercial customers to offset their demand charges by subscribing to an offsite 
storage system (Howland 2020).  This form of virtual CES is particularly popular in Germany, 
where the SonnenCommunity project has more than 10,000 subscribers (Koirala, van Oost, and 
van der Windt 2018). 

Additionally, many traditional community solar providers have expanded their product lines to 
support solar plus storage. In general, these programs are more common in areas that have 
reduced support for net metering, as solar and storage behind the meter would be more 
lucrative and valuable to a customer where viable. Hawaii and Texas, for example, both have 
programs that offer customers virtual access to large offsite solar + storage arrays (Spector 
2017a; 2017b). In Hawaii for example, time-of-use rates make it less lucrative to generate 
during the day. The community solar + storage project allows customers to buy electricity for a 
lower rate than the utility, while providing more valuable generation to the grid.  

Campus and Multi-tenant Buildings  
Energy storage can also be installed in campuses or multifamily buildings and shared among 
the tenants. In multifamily environments, where renters do not control their roofs or the building 
envelope but likely pay the power bill, there is a split incentive between the landlord and the 
tenant.  Community storage offers a pathway for tenants to invest in energy systems without the 
ownership prerequisites.  For example, a single storage system could help multiple users 
manage demand charges or be paired with PV to encourage self-consumption. In New York, 
developers have been specifically targeting public housing for solar + storage upgrades (Lillian 
2019). The virtual arrangement can lower project costs on a per unit basis due to economies of 
scale, making it ideal for low- and moderate-income households.  Furthermore, the state has 
offered generous grants and rebates to ensure equitable access to the technology.  
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Existing State Programs 

Community storage is still a nascent business model, and state programs to support CES are 
just beginning to emerge. Regulators are looking to CES to promote access, decarbonization 
and improve community resilience (Koirala, van Oost, and van der Windt 2018). Likewise the 
goals of community energy storage are broadly in line with the principles of a just transition 
(Atteridge and Strambo 2020). To date, the most common step regulators have taken is an 
incremental one to open community solar programs to solar + storage projects. For example, 
New York provides technical assistance and predevelopment services to assist affordable 
housing providers in installing community solar + storage (NYSERDA 2020). Likewise, Oregon 
has expanded their rebate program for solar on multifamily housing to include solar plus storage 
(Oregon Department of Energy 2020).  

Perhaps the most advanced policy support for CES comes from California’s Self-Generation 
Incentive Program (CPUC 2021). This program was amended following the Camp Fire in 2018 
and is designed to promote resilience in communities that are at risk of wildfires. Though much 
of the funding is dedicated to single-family, behind-the-meter battery systems, multi-tenant, 
campuses, and critical facilities are also eligible to receive the rebate for CES projects. These 
systems are intended to promote resilience and provide backup power in the event of a disaster 
or grid shut-off.  

Challenges to Community Benefits from Storage Deployment 

Disparate Revenue Streams Makes Community Storage Difficult  
Value streams for community energy storage are more disparate than those associated with 
shared renewables. Except in a handful of cases (i.e. high demand charges, paired with non-net 
metered solar), CES will require multiple revenues in order to make financial sense. Utilities are 
better equipped to capture these benefits than ordinary consumers, especially in places where 
third-party markets for transmission and distribution deferral and ancillary services do not exist. 
Split ownership models between utility payments and revenues and customer payments and 
revenues are one path forward.  Another is to quantify and compensate developers for 
resilience and other community benefits.  

Consumer Ownership Opportunities are Limited  
Many utility programs only allow consumers to benefit from storage systems indirectly. If storage 
can avoid system costs or improve reliability, consumers will pay lower rates. However, these 
programs allow few opportunities for non-utility entities to invest, reap direct benefits, and build 
wealth. Opening ownership models and associated revenues to nonutility ownership can 
promote a more equitable distribution of benefits from grid investments. They could also be 
more targeted to community design and interests, rather than optimal grid and system cost 
conditions.  

Expand Community Solar Programs to Storage  
Many states offer rebates, grants or have carve outs for community solar projects. Allowing 
solar + storage projects to access these programs would increase demand for community 
storage. Some states seeking to expand access to CES have already taken these steps. 
Likewise, community solar has benefited from the expansion of virtual net metering. Developing 
tariffs that pass through the benefits provided by energy storage to customers would enable 
more hybrid solar + storage projects.  

Expand Availability to Financing  
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Providing financing to low- and moderate-income (LMI) households has proven difficult with 
community renewables and will continue to be an issue with community storage. Expanding 
grants and rebates will lower costs for frontline communities, and explicit financing opportunities 
will also be significant for technologies that have high up-front costs. PACE and on-bill financing 
are often cited as more equitable mechanisms to finance clean energy than traditional loans 
(Bird and Hernández 2012). 
 

__ 

Publication Date: June 2021 

Authors: Daniel Boff (Daniel.Boff@pnnl.gov), Jeremy Twitchell (Jeremy.Twitchell@pnnl.gov)  
 

Prepared for the Energy Storage for Social Equity Roundtable, sponsored by the Office of 
Electricity Energy Storage Program, June 28-29, 2021 https://www.pnnl.gov/events/energy-
storage-social-equity-roundtable  
 
  

mailto:Daniel.Boff@pnnl.gov
mailto:Jeremy.Twitchell@pnnl.gov
https://www.pnnl.gov/events/energy-storage-social-equity-roundtable
https://www.pnnl.gov/events/energy-storage-social-equity-roundtable


Community Energy Storage and Energy Equity 5 

 

References 
Atteridge, Aaron, and Claudia Strambo. 2020. “Seven Principles to Realize a Just Transition to 

a Low-Carbon Economy,” June. https://cdn.sei.org/wp-content/uploads/2020/06/seven-
principles-for-a-just-transition.pdf. 

Bird, Stephen, and Diana Hernández. 2012. “Policy Options for the Split Incentive: Increasing 
Energy Efficiency for Low-Income Renters.” Special Section: Frontiers of Sustainability 
48 (September): 506–14. https://doi.org/10.1016/j.enpol.2012.05.053. 

California Public Utilities Commission. 2013. “Energy Storage Phase 2 Staff Report.” 
https://docs.cpuc.ca.gov/PublishedDocs/Efile/G000/M042/K157/42157799.PDF. 

California Public Utilities Commission. 2021. “Self-Generation Incentive Program (SGIP) Info.” 
2021. https://www.cpuc.ca.gov/sgipinfo/. 

Flanegin, Kyle. 2018. “Community Energy Storage: A New Revenue Stream for Utilities and 
Communities?” NREL State, Local and Tribal Governments (blog). September 24, 2018. 
https://www.nrel.gov/state-local-tribal/blog/posts/community-energy-storage-a-new-
revenue-stream-for-utilities-and-communities.html. 

Howland, Ethan. 2020. “SMUD Unveils Unique Energy StorageShares Program | American 
Public Power Association.” American Public Power Association. February 6, 2020. 
https://www.publicpower.org/periodical/article/smud-unveils-unique-energy-
storageshares-program. 

Koirala, Binod Prasad, Ellen van Oost, and Henny van der Windt. 2018. “Community Energy 
Storage: A Responsible Innovation towards a Sustainable Energy System?” Applied 
Energy 231 (December): 570–85. https://doi.org/10.1016/j.apenergy.2018.09.163. 

Kurmelovs, Royce. 2021. “Community Batteries: What Are They, and How Could They Help 
Australian Energy Consumers?” The Guardian, April 4, 2021, sec. Environment. 
http://www.theguardian.com/environment/2021/apr/05/community-batteries-what-are-
they-and-how-could-they-help-australian-energy-consumers. 

Lillian, Betsy. 2019. “Joint Venture To Bring Solar-Plus-Storage To LMI Households In NYC.” 
Solar Industry (blog). May 9, 2019. https://solarindustrymag.com/joint-venture-to-bring-
solar-plus-storage-to-lmi-households-in-nyc. 

NYSERDA. 2020. “Affordable Solar Predevelopment and Technical Assistance.” 2020. 
https://www.nyserda.ny.gov/All-Programs/Programs/NY-Sun/Communities-and-Local-
Governments/Predevelopment-and-Technical-Assistance. 

Oregon Department of Energy. 2020. “State of Oregon: INCENTIVES - Oregon Solar + Storage 
Rebate Program.” 2020. https://www.oregon.gov/energy/Incentives/Pages/Solar-
Storage-Rebate-Program.aspx. 

Petta, Joseph, and Erica McConnell. 2018. “Community Energy Storage: What Is It? Where Is 
It? How Does It Work?” Utility Dive. March 7, 2018. 
https://www.utilitydive.com/news/community-energy-storage-what-is-it-where-is-it-how-
does-it-work/518540/. 

Spector, Julian. 2017a. “How Hawaii’s New Shared Renewables Program Could Benefit the 
Electric Grid.” February 14, 2017. https://www.greentechmedia.com/articles/read/hawaii-
shared-renewables-program-incentivize-dispatchable-peak-capacity. 

Spector, Julian. 2017b. “Austin Energy Seeks to Boost Value with a United Fleet of Solar and 
Storage.” June 21, 2017. https://www.greentechmedia.com/articles/read/austin-energy-
seeks-to-boost-value-with-a-united-fleet-of-solar-and-storage. 

Takata, Erin. 2017. “Analysis of Solar Community Energy Storage for Supporting Hawaii’s 100% 
Renewable Energy Goals.” University of San Francisco, May. 
https://repository.usfca.edu/capstone/544. 

 
 


