
 
 

 

 
Behind-the-Meter Battery Market Study 
 
OVERVIEW 
 
What was the purpose of this project? 
 
This study seeks to better understand both the residential and non-residential behind-the-meter (BTM) 
battery energy storage system (BESS) market in SDG&E’s territory. This residential-focused research seeks to 
uncover the current and future state of the market in SDG&E’s territory, understand key drivers for market 
uptake and expansion, and identify opportunities for SDG&E to play a central role in this emerging market. 
 
Specifically, this project seeks to understand the following market characteristics as they pertain to BTM BESS 
in SDG&E’s service territory: 
 

• Number and size of BTM BESS 
• Vendors active in the San Diego area 
• Battery end-use applications and usage patterns 
• Demographics of early commercial and residential adopters 
• Impact of rates on customer benefits 
• Battery charge-management behavior 
• Rate of market growth through 2030 

 
This market study draws from a number of new and preexisting information resources, including first-person 
interviews with numerous industry stakeholders (e.g. manufacturers, system integrators, contractors, installers, 
consultants, engineers, sales directors). This study also draws from numerous recent market studies, program 
evaluations, industry announcements, and program databases characterizing installed BTM BESS in California. 
 
Lastly, this market study serves as a follow-on to a field study conducted by SDG&E from 2015 to 2019, 
implemented by Information & Energy Services (IES). The final report from that field study is available on the 
Demand Response Emerging Technologies website and is titled Behind the Meter Battery Energy Storage 
System M&V Study. The study represents an extensive investigation into the demand response (DR) and 
demand-charge management (DCM) potential of BTM commercial BESS. 
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PROJECT SCOPE  
 
What was the scope of this project? 

Industry Stakeholder Interviews. Identified leading vendors operating in and around San Diego, including 
battery manufactures, integrators, installers, service providers, academics, consultants, and advocates. More 
than 200 individuals working at these companies were engaged directly by the research team to solicit 
participation in an online and/or phone interview. An additional 150 installers operating across California were 
contacted by representatives from Energy Sage to solicit additional input for this study.  

Image 1. A Snapshot Of The Web Portal For The Online Vendor Survey 

 
 

Baseline Market Conditions. This study attempts to compare market adoption data from various sources to 
system interconnection data from the utility, as well as to vendor and customer survey data. 

Customer Rate Analysis. In order to understand how rate tariffs impact the financial attractiveness of BTM 
BESS ownership, the research completed two rate analyses: one for residential customers and another for 
commercial customers. This study compared common rate plans for both market sectors and evaluated the 
impacts that PV and storage operation have on customer energy use, costs, and savings over the course of one 
year. These analyses compared actual observed and optimized BTM BESS operation, historical and current TOU 
rates, and the implication of restricting BTM BESS from feeding power back onto the electric grid. 

Customer and Utility Economics. The study estimated the total economic impact to customers, vendors, and 
the utility. The study estimated annualized cost of BTM BESS ownership under different scenarios, as well as 
payback times and total potential energy cost savings.  
 



 

 

Market Growth Forecast. To better understand how the BTM battery market is likely to change over time, the 
research team created a 10-year market forecast model for BTM BESS in SDG&E territory. The research team 
used best-in-class modeling methodologies and assumptions. 
 

Figure 1. Total BTM Battery Capacity Forecast For SDG&E Through 2030 
 

 
 
 

FINDINGS 
 
What were the findings for this project? 
 
Survey results indicate that both customers and vendors are generally bullish on BESS technology and its 
market potential, but our detailed market and economic analyses suggest that their enthusiasm is not entirely 
justified. While commercial BESS installations represent the more attractive financial option relative to 
residential systems, they are also the most reliant on incentive availability for continued market growth. By 
comparison, while this study observed that residential BESS installations are significantly less sensitive to 
the availability of financial incentives, they are also significantly less attractive in terms of economic benefit 
to the customer.  
 
While vendors reported that BESS are often sold to residential customers primarily as a backup-power solution, 
this remains a relatively expensive option for such applications. Also, by reserving storage capacity to be 
used in the event of an outage, customers are precluded from using the BESS to store self-generated 
solar power and reduce their utility bills. To cost-effectively deliver backup power during a grid outage, 
engine-driven generators represent a more rational economic choice. In order for BESS technology to reach 
price parity with backup generators, both the cost of the systems and the cost to install them will need to drop 
significantly.  
 



 

 

The ability of BESS to reduce customer utility bills depends largely on its capacity to store self-generated solar 
power. Where BESS are installed without solar PV, in general, it becomes much more difficult to make the case 
financially for adoption of the BESS. For residential customers, adding a BESS to an existing PV system 
poses the longest payback time of the cases considered. For commercial customers, the opposite is true; 
adding a BESS to an existing PV system can deliver a faster payback relative to other scenarios, largely because 
the PV system has already been paid for.  
 
Unless new programs or services can be used to influence how customers use their BESS, there will be 
approximately 740 MW of new uncontrolled battery load connecting to the electric grid in San Diego over the 
next decade. For these assets to deliver more overall value, they will need to be connected to some form 
of supervisory control network, such as a distributed energy resource management system (DERMS). 
Without a functioning DERMS in place, much of the potential value of distributed battery storage is unlikely to 
be realized. 
 
CONCLUSIONS 
 
What was concluded from this project? 

 
By 2030, this study estimates that a cumulative $575 million in annual utility bills savings could be 
achievable by residential and non-residential customers. However, if non-residential systems behave 
similarly to what was observed in the field study (i.e. sub-optimally), the total savings potential drops to about 
$390 million. However, non-residential customers will capture more overall cost-savings, while the overall 
economic benefit to residential customers will be marginal or negative. At the same time, the SDG&E could 
lose more than half a million dollars in operational revenue.  
 
To ensure that more value is derived from BTM batteries and that the net societal impacts are positive, systems 
should be monitored and controlled collectively to optimize beneficial outcomes. Presently, SDG&E is 
relying on individual customers and vendors to make the right decision about how and when BESS should be 
managed, and there is little reason to be confident that the best decisions are being made.  
 
Residential customers who want whole-home battery storage may be more inclined to purchase a new home 
built with a BESS included. Rolling the cost of the BESS into new-home financing adds relatively little to the 
overall home price, while the real estate developers can market the homes based on this feature and 
potentially sell them at a premium in target markets. Utilities should consider working with real-estate 
developers to established shared control or automatic enrollment of BESS into custom rate plans or 
other programs.  
 
This approach – working with housing developers to aggregate BESS capacity – is already being taken or 
considered by multiple leading battery vendors. By incorporating BESS monitoring and management into 
the design of a new community, in aggregate they can be treated as a virtual power plant (VPP) and 
more value can be delivered to both the customers and the local utilities. 

 

 These Findings are based on the report “Behind-the-Meter Battery Market Study,” which is available on the Demand Response 
Emerging Technologies website: https://www.dret-ca.com/ 

https://www.dret-ca.com/
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