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Executive Summary 
Load growth at the grid edge is driving increased attention to the distribution system and its 

ability to enable customer technology adoption in an affordable and timely manner. Key 

industry stakeholders, including electric utilities and regulators, can benefit from strategies to 

manage and balance customer needs with infrastructure investments, such as demand 

flexibility. 

 

This report focuses on demand flexibility—the ability to reduce, shift, shed, generate, or 

modulate loads in response to building and grid needs—to reduce the need for costly grid 

upgrades by deferring investment needs and increase system reliability by shifting electricity 

usage during periods of high risk. Specifically, we focus on the emerging characteristics of 

business models for demand flexibility as a framework to understand how demand flexibility 

programs generate value.  

 
In this report, we focus on demand flexibility value propositions, which provide information on 

value creation and describe how programs deliver clear benefits that address customer and 

grid needs. This report discusses the role of value propositions in demand flexibility programs, 

provides an overview of value propositions for a range of demand flexibility stakeholders, 

identifies existing challenges to establishing an effective value proposition, and describes 

lessons learned. 

 
Value propositions in demand flexibility business models 

 
Effective value propositions communicate clear and compelling benefits to customers and key 

program stakeholders, including utilities, aggregators, and third-party program implementers. 

Establishing a clear value proposition requires program implementers to understand the 

relationship between demand flexibility potential, customer needs, and program design and 

delivery strategies. 

 
Value propositions for demand flexibility stakeholders 

 
Demand flexibility can deliver value to a wide range of stakeholders. Figure ES-1 provides an 

overview of the value propositions for utilities, building occupants, building developers, building 

operators and property managers, and third-party program implementers. The range of 

stakeholders that can benefit from demand flexibility emphasizes the potential for multiple 

scaling pathways to advance demand flexibility programs. For instance, utilities can implement 

demand flexibility programs to reduce, defer, or mitigate the need for investments. Additionally, 

building developers can equip properties with demand flexibility enabling technology, and 

contribute to the growth of new construction-focused programs. 
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Figure ES-1. Demand flexibility value propositions 

 

Value proposition challenges 

 
Challenges to establish effective value propositions include: 

• Understanding how program technologies affect the value proposition and resulting 

value streams for customers 

• Ensuring value propositions are effective at scale 

• Aligning program design with existing rate structures 

• Coordinating value streams for different stakeholders involved in a program 

 

Value proposition lessons learned 

 

Lessons learned to support program implementation and scaling include: 

• Designing demand flexibility programs that align program benefits with customer values 

• Leveraging data on local grid constraints to inform program design and scaling efforts 

• Developing customer engagement tools that consider customer interests 

• Standardizing program delivery activities to improve cost-effectiveness 

 

This report is part of a series that includes reports on customer relationship management 

strategies, stakeholder ecosystem management, and program life cycle. 

 
 

https://eta-publications.lbl.gov/publications/business-models-scaling-demand-0
https://eta-publications.lbl.gov/publications/business-models-scaling-demand-0
https://eta-publications.lbl.gov/publications/business-models-scaling-demand-1
https://eta-publications.lbl.gov/publications/business-models-scaling-demand-2
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1. Introduction 
Significant load growth is being driven by technology adoption at the grid edge, including 

electric vehicles and high-performance heating, ventilation, and air conditioning (HVAC), as 

well as larger loads such as data centers supporting artificial intelligence, and the increasing 

electricity needs of the industrial sector (Pereira et al., 2025). Recent North American Electric 

Reliability Council (NERC) estimates, released in 2024, show load growth is expected to lead to 

a 15% increase in summer peak demand and 18% winter peak demand, over the next 10 years 

for the U.S. and Canada (NERC, 2024). The pace and scale of expected load growth are 

leading to increased attention on the electricity sector infrastructure and investments needed to 

ensure it can provide service to customers in a reliable and affordable manner. At the grid 

edge, distribution systems play a key role as the interface between customer loads and the 

grid. Investments in distribution systems have increased in recent years and currently account 

for the largest share of costs for U.S. investor-owned utilities. For instance, data from the 

Edison Electric Institute for 2024 indicate that distribution system capital expenditures account 

for 32% of total capital expenditures (EEI, 2024). This further emphasizes the need for 

strategies that can enable additional load while managing the impact on affordability, such as 

managing flexible loads through demand flexibility (EFI Foundation, 2024; Goldenberg et al., 

2018).  

 

Demand flexibility is the ability of building electricity loads to change in response to building and 

grid needs and objectives. Demand flexibility can drive affordability improvements by shifting 

electricity consumption out of high-price periods, as well as by reducing the need for costly 

infrastructure upgrades. Affordability benefits for customers result from a more cost-effective 

use of utility infrastructure, which reduces the need for additional investments, such as 

increased capacity to meet higher peak loads. Utility benefits derive from the ability to allocate 

resources more effectively by being able to reduce, defer, or fully mitigate the need for 

infrastructure upgrades (Schwartz & Leventis, 2020). Demand flexibility can cost-effectively 

support grid reliability by reducing electricity demand in periods of high risk (Fox-Penner et al., 

2025; Jackson et al., 2021; LBNL, 2025a; NERC, 2024; Norris et al., 2025; Pereira et al., 2025; 

U.S. Department of Energy, 2024). 

 

Building demand flexibility can be enabled by behind-the-meter distributed energy resources 

(DERs) and results from responses to price-based signals (e.g., dedicated time-of-use rate 

structures to incentivize customer behavior) or grid-based signals (e.g., grid operator requests 

change load behavior to manage and mitigate operational challenges) aimed at delivering 

benefits to the building occupants, owners, and the grid (Satchwell et al., 2021). DERs, in 

combination with building controls, can deliver demand flexibility by reducing, shedding, 

shifting, modulating, or generating load (See Table 1). 
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Table 1. Demand flexibility capabilities 

Reduce load 
 

Through energy efficiency 
measures that can reduce 
electricity bills and overall 
electric system capacity 

needs. 

Shed load 
 

Through curtailment that balances 
building occupants and system 

needs, which can reduce building 
demand during periods of peak 

consumption or grid emergencies 
to support reliability. 

 

Shift load 
 

From peak to off-peak periods, 
that can reduce system capacity 
needs by lowering peak demand 

and customer costs. 

   

Generate load 
 

Through building DERs that can reduce the 
need for utility-scale generation assets and 

system losses. 

 

Modulate load 
 

Through changes in DER operation that can provide 
ancillary services supporting grid operations and 

facilitating resource integration. 

  

Source: Adapted from Satchwell et al. (2021) 

 
Recent studies have estimated the significant potential of demand flexibility to reduce system 

costs and improve affordability (Murphy et al., 2024). For instance, the U.S. Department of 

Energy estimated that demand flexibility could deliver system benefits worth $8-18 billion 

annually by 2030 (Satchwell et al., 2021). Similarly, the Rocky Mountain Institute estimated that 

demand flexibility from air conditioning and water heating could result in a ~8% decrease in 

peak demand in the U.S. in the residential sector alone, valued at $13 billion per year (Bronski 

et al., 2017). The Brattle Group estimated that cost-effective demand flexibility could reach 

~20% of the U.S. peak load, resulting in $15 billion in annual benefits by 2030 (Hledik et al., 

2019).  

 

In addition to the benefits and potential of demand flexibility, key industry stakeholders, 

including state and utility decision-makers, are prioritizing demand flexibility. For example, a 

recent survey by the Association of Energy Service Professionals found that 93% of the utilities 

surveyed considered demand flexibility a medium-to-high priority for their business. Moreover, 

49% of the utilities in the study indicated that they plan to implement a demand flexibility 

program within the next three years (AESP, 2024). Similarly, an analysis by the Smart Electric 
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Power Alliance and the North Carolina Clean Energy Technology Center in 2024 found that 38 

states took action to advance virtual power plants and support DERs, which can contribute to 

demand flexibility (SEPA, 2025). These actions include utilities proposing new or expanding 

existing programs (e.g., demand response programs, electric vehicle managed charging 

programs, and multi-technology programs), and commissions and legislatures developing 

frameworks and assessing the role of existing policies. 

 
In this context, business models play an important role in ensuring that the significant demand 

flexibility potential is realized (Li et al., 2022; Shen et al., 2021). Business models offer a 

conceptual framework to understand how demand flexibility programs generate value to 

customers, program implementers, and other key stakeholders and partners. Specifically, 

business models provide insights into how program implementers (e.g., utilities, aggregators, 

third-party program managers, etc.) create, deliver, and capture value (see Table 2). Value 

creation and delivery encompass the decisions, resources, and processes program 

implementers make to ensure that customers effectively benefit from program participation. 

Value capture encompasses program implementer decisions related to implementation and 

operation costs and program revenues. Collectively, these elements provide information 

relevant to understanding how demand flexibility program implementers combine technologies 

and capabilities in innovative offerings that generate value, including increased affordability  

and reliability (Hamwi et al., 2021; Teece, 2010; Zott & Amit, 2010).  

 
Program implementers have to design and implement business models that contribute to the 

program’s vision and goals and deliver a clear value proposition. This can be challenging 

considering the need to balance resource constraints, policy and regulatory priorities and 

requirements, and the goals and capabilities of the network of stakeholders collaborating to 

deliver a program.  

 
This series of reports focuses on providing insights into business models from existing U.S. 

demand flexibility programs. Our findings are structured as a series of challenges and lessons 

learned from program implementer experiences. Particularly, our analysis provides information 

to better understand value creation and value delivery through demand flexibility. Related to 

value creation, we provide insights on value propositions and customer relationship 

management. For value delivery, we provide insights related to the stakeholder ecosystem and 

the program’s life cycle (See Table 3). This series of reports offers information for key demand 

flexibility stakeholders, including public utility commissions, utilities, aggregators, third-party 

program managers, equipment manufacturers, and others interested in supporting the scaling 

of demand flexibility solutions. 
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Table 2. Value creation, delivery, and capture 

Value 
creation 

Focuses on the characteristics of the demand flexibility program and how it 
delivers clear benefits that address customer needs. For example, a demand 
flexibility program can deliver affordability benefits by providing customers with 
technologies and dedicated rates that automatically shift load to off-peak 
periods with lower rates. Similarly, demand flexibility programs can include 
behind-the-meter storage to provide customers with a resource to withstand 
outages.  
 
Value creation includes information on the value proposition and customer 
relationship management. It also includes information on the customer 
segments targeted by the program and the channels used to identify and recruit 
those customers.  

Value 
delivery 

Focuses on the processes program implementers utilize to ensure customers 
have access to and benefit from the demand flexibility program offerings. For 
example, a program implementer may design a program in partnership with a 
local organization to support recruitment and customer education. This can be 
an important business model decision as it can impact recruitment outcomes 
and overall program success. 
 
Value delivery includes information on the resources, partners, and activities 
necessary to deliver a demand flexibility program.  

Value 
capture 

Focuses on the financial model underpinning the implementation and operation 
of demand flexibility programs. This includes decisions on how costs are shared 
among program stakeholders, how different program delivery strategies impact 
costs and revenues, and how costs scale as programs expand. Similarly, this 
can include decisions that shape program revenue (e.g., revenue resulting from 
the provision of grid services, revenue resulting from implementing a program to 
defer traditional grid investments).  Value capture also considers the overall 
cost-effectiveness key to inform program strategies and create the necessary 
conditions for a viable business model. 

 
We interviewed 44 subject matter experts from 15 organizations, representing 21 demand 

flexibility programs, to understand the experience of the demand flexibility program 

implementer as the party leading the process of establishing a program vision, goals, 

coordinating resources, and partners to add value to customers and the grid. The insights 

presented are anonymized, with descriptive examples of program implementer experiences 

provided throughout the report. 
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Table 3. Report series areas of focus 

Value creation 

Value proposition Customer relationship management 

Translates the capabilities and benefits of a 
program and its technologies into a set of 
clear and compelling benefits that meet 
customer needs. 

Effective customer relationship management 
ensures customers can navigate program 
participation smoothly and enables program 
implementers to deliver added value. 

 

Value delivery 

Stakeholder ecosystem Program life cycle 

Demand flexibility programs require 
collaboration and alignment with multiple 
partners from different organizations. 
Program implementers can leverage partner 
capabilities to deliver programs for 
customers. 

Implementing demand flexibility requires 
effective management of planning and 
design, implementation, operation, and 
scaling activities. 

 
The programs included in our analysis represent a range of multi-technology programs with 

different combinations of distributed energy resources such as distributed solar, electric vehicle 

charging, and battery storage. Other technologies present in the programs include thermostats, 

high-performance water heaters, electric water heaters, and building control systems, providing 

complementary perspectives. Additionally, the sample of programs represents a range of 

program implementers, customer segments, and regions across the U.S. (see Table 4). 

 
Table 4. Sample characteristics 

Program implementer (i.e., 
lead party implementing the 
demand flexibility program) 

Programs led by vertically integrated utilities (9), community 
choice aggregators (2), demand-side aggregators (2), 
property managers, research institutions, and third-party 
program managers (8). 

Customer segments 

Programs focused on residential (11) or a combination of 
residential and commercial customers (10). Residential 
customers include renters and homeowners. Commercial 
customers include local government, university campuses, 
and other small and medium commercial properties.  

Region 

Programs interviewed (some programs implemented 
operate across multiple states) operated in Alabama (1), 
California (3), Colorado (1), Georgia (2), Indiana (1), Maine 
(1), Massachusetts (1), New Hampshire (1), New York (1), 
North Carolina (1), Ohio (2), Oregon (3), Utah (2), 
Washington (4), Wisconsin (1) 

 
This report focuses on the demand flexibility value propositions and is part of a series of reports 

focusing on demand flexibility business models – Business models for scaling demand 

flexibility: challenges and lessons learned from U.S. programs. Other reports in the series focus 

on customer relationship management strategies, stakeholder ecosystem management, and 

program life cycle.  

 

https://eta-publications.lbl.gov/publications/business-models-scaling-demand
https://eta-publications.lbl.gov/publications/business-models-scaling-demand-0
https://eta-publications.lbl.gov/publications/business-models-scaling-demand-1
https://eta-publications.lbl.gov/publications/business-models-scaling-demand-2
https://eta-publications.lbl.gov/publications/business-models-scaling-demand-0
https://eta-publications.lbl.gov/publications/business-models-scaling-demand-1
https://eta-publications.lbl.gov/publications/business-models-scaling-demand-2
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2. The role of the value proposition in demand 
flexibility business models 

 
The value proposition is a key element of demand flexibility programs as it translates the 

capabilities and benefits of a program and its technologies into a set of clear and compelling 

benefits that meet customer and stakeholder needs (Hamwi et al., 2021; O’Shaughnessy et al., 

2022; Schwartz et al., 2019). Value propositions can contribute to scaling by addressing known 

or emerging market gaps and adding value to customers and program stakeholders, which can 

contribute to accelerating adoption (Briggs et al., 2022; Bronski et al., 2017). 

 
Demand flexibility programs can be designed to include multiple technologies and target 

different customer segments. This adaptability is beneficial as it can contribute to tailoring 

programs addressing a range of customer needs. However, it also increases the importance of 

clearly defining the value a program can provide to its target customers. Clarity in the value 

proposition can contribute to ensuring that customers understand the potential benefits a 

demand flexibility program can provide (Schwartz et al., 2022). Additionally, a clear value 

proposition can help customers understand if the benefits exceed the costs of participating in a 

demand flexibility program (SEPA, 2022). A value proposition that is not well understood can 

undermine program uptake and technology adoption. Additionally, it may lead to market 

designs and policies that are not  well-positioned for scaling (Le Dréau et al., 2023; Schwartz & 

Leventis, 2020), or that take longer to implement necessary policies to remove barriers to 

demand flexibility (Eckman et al., 2020; NEEP, 2020; Satchwell et al., 2021). 

 
Establishing a clear value proposition requires program implementers to invest significant effort 

and resources in understanding the relationship between their demand flexibility offerings and 

customer needs. A set of value propositions is often associated with demand flexibility, such as 

cost savings, reliability and grid flexibility, and distributed energy resource integration and 

optimization (Guernsey et al., 2021). 

 

• Cost savings: Utilities may be able to defer or avoid infrastructure investments by 

managing peak load. Customers may be able to unlock bill savings through increased 

efficiency. Large commercial customers can reduce or avoid demand charges by 

shifting or curtailing load through demand flexibility. 

• Reliability and grid flexibility: Utilities may be able to increase service quality and 

reduce the risk of outages by managing emergency events, such as generation 

shortages and extreme weather conditions. Customers may also benefit by suffering 

fewer service interruptions. 

• Distributed energy resource integration and optimization: Utilities may benefit from 

an improved ability to integrate technologies connected at the grid edge, contributing to 

improved system operations. Customers may benefit from a more effective use of their 

behind-the-meter technologies, which may contribute to increased cost-effectiveness. 
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3. Value propositions for demand flexibility 
stakeholders 

Through this analysis, we identified value propositions for a wide range of stakeholders who 

could take the varying roles in a demand flexibility program, including utilities, building 

occupants, building developers, building operators and property managers, and third-party 

program implementers. This information can contribute to program design efforts by describing 

the potential value streams that demand flexibility programs can provide and the stakeholders 

who may be better positioned to capture that value. Figure 1 provides a summary of the various 

value propositions identified. This section provides additional details for each stakeholder 

perspective. 

 

 
 
Figure 1. Demand flexibility value propositions 

 

3.1 Value propositions for utilities 

Improve customer affordability through efficient operations and cost-effective 

investments. Utilities can implement demand flexibility programs to deliver grid services able 

to address near- and longer-term grid needs cost-effectively, contributing to customer 

affordability while ensuring system reliability. Distributed energy resources and control 

technologies implemented with demand flexibility programs can reduce electricity generation 

costs and provide ancillary services (e.g., frequency and voltage support). Additionally, demand 

flexibility can allow utilities to reduce, defer, or, in some cases, fully mitigate the need for costly 

infrastructure upgrades that would otherwise be needed to serve load growth and enable 

customer choice at the grid edge (Eckman et al., 2020; Schwartz & Leventis, 2020). 
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Access knowledge on demand flexibility potential and future opportunities in their 

service territory. Utilities can use this information to shape future distribution system 

investment and implementation strategies, including determining the role of demand flexibility 

programs in deferring or mitigating certain grid needs. Additionally, utilities may be able to 

determine the role of demand flexibility in system operations, including its impact on system 

reliability. This can also contribute to informing integrated resource planning and distribution 

system planning efforts. 

 
Utilities can benefit from quantifying the demand flexibility potential of specific technologies. For 

instance, utilities may implement a program to understand the load-shifting potential for high-

performance water heaters to understand how that may differ from electric resistance water 

heaters. Similarly, utilities can benefit from quantifying demand flexibility potential under 

different weather conditions, such as during extreme weather days. Utilities may also focus on 

understanding the impact of demand flexibility on the cost of service and rate design. 

 
Expand existing business capabilities by implementing demand flexibility programs that 

may require new skills, technologies, and processes compared to existing practices. 

This may occur through expanding research and development capacity by implementing pilots, 

through which the utility can test innovative demand flexibility approaches, such as 

combinations of different technologies to manage peak load and unlock customer savings. This 

may also support the development of new utility programs to provide added value to customers.  

 
For example, one of the program implementers interviewed focused on the residential single-

family segment and leveraged the learnings from a demand flexibility pilot to inform the 

development of a Home Energy Management System and community aggregator to support 

utility system operations. Another program implementer mentioned that pursuing demand 

flexibility programs had allowed them to develop novel software solutions to address its 

infrastructure and customer needs, providing an alternative to third-party software providers. 

One of the program implementers emphasized the strategic value of demand flexibility. In this 

case, the utility is not focused on targeting constrained feeders but on identifying long-term 

opportunities to offer innovative utility services. In another case, the program implementer 

mentioned that the utility had experience with energy efficiency for new construction but not 

with demand flexibility programs, and this was an opportunity to develop new capabilities. 

 
Advance utility goals and state policy priorities, including affordability and reliability. 

Demand flexibility programs can inform utility strategy, such as enabling the utility to 

understand customer adoption of different technologies, including household appliances and 

DERs, to drive affordability and enable reliability. For example, in Oregon, Portland Gas and 

Electric (PGE) conducts a Flexible Load Multi-Year Planning process laying out its strategy and 

goal to leverage the use of flexible resources for improved system operations (PGE, 2025). In 

its most recent plan for 2025-2026, the utility forecasts 116.3 MW of flexible load capacity for 

the summer of 2025 and 61.2 MW for the winter of 2025 (PGE, 2024). Demand flexibility 

programs can also contribute to state policy priorities and public utility commission 

requirements. For instance, demand flexibility programs can contribute to meeting commission 
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requirements to implement cost-effective non-wires alternatives to address grid needs identified 

during planning (LBNL, 2025c). 

 
Improve customer satisfaction and engagement. Customers may respond positively to 

innovative demand flexibility programs that unlock new value streams from the utility to the 

customer. This can also result in increased brand recognition. 

 
Contribute to economic development goals. This may include understanding the jobs and 

economic activity impacts of implementing demand flexibility at scale in the utility service 

territory. For example, program implementers emphasized the value of utilities in being 

recognized as good stewards in the communities they serve. Additionally, a program 

implementer included a study of economic development impacts in the program strategy to 

understand how demand flexibility investments may result in increased economic activity and 

jobs. 

3.2 Value propositions for building occupants (e.g., renters, 
homeowners, commercial building owners) 

Increased comfort, efficiency, and reduced electricity costs. Customers enrolling in 

demand flexibility programs may experience improved comfort and utility bill savings. For 

example, demand flexibility may allow customers to reduce energy costs by using controls and 

monitoring technology to shift consumption to off-peak hours, providing customers with more  

control over their energy costs (Cabot & Villavicencio, 2024). 

 
Increased ability to withstand power outages. Customers may benefit from increased ability 

to withstand or recover from outages, such as those occurring in areas facing severe winter 

storms, hurricanes, and wildfires. For example, demand flexibility programs including storage 

(e.g., behind-the-meter storage for individual customer use, or front-of-the-meter storage 

shared across customers in a specific location), or solar and storage. Depending on the 

technologies implemented in a demand flexibility program, customers can see benefits at the 

building level.  

 
Access to modern home technologies and energy usage data from thermostats and 

DERs. Demand flexibility technologies may enable customers to control home appliances, such 

as water heaters and HVAC. Additionally, building occupants may benefit from demand 

flexibility programs that result in a more user-friendly way of interacting with building 

technologies and appliances. For instance, one of the interviewed programs included electric 

vehicle car-sharing as part of its design, enabling demand flexibility while also providing a 

transportation option to building residents. 

 
Financial rewards for participating in flexibility events. Customers may enroll in a tariff as 

part of participating in the program that provides a payment for their flexibility (e.g., $/kWh of 

flexibility provided). 
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3.3 Value propositions for building developers 

Access to modern technology. Demand flexibility technologies may increase the property 

market value to prospective homebuyers. Building developers may also be interested in 

demand flexibility technology as an additional benefit of their properties and to attract more 

buyers. 

 
Contribute to strategic goals. Participating in demand flexibility programs can contribute to 

building developer goals, which can be related to operational effectiveness and innovation. For 

example, a building developer may value being at the forefront of building energy efficiency, 

and ensuring their properties are demand flexibility ready may increase their ability to deliver on 

that value. 

 
Access to additional marketing channels. Building developers may collaborate with the 

program implementer, such as a utility, to advertise the properties and their technologies and 

benefits, increasing the building developer outreach. 

 
Unlock new business opportunities for developers. For instance, one of the program 

implementers discussed the potential for building developers to act as aggregators in the 

future. 

3.4 Value propositions for building operators/property managers 

Receive incentives for participating. Property managers may unlock a new revenue stream 

by enrolling properties in demand flexibility programs that compensate participants for the 

flexibility provided or for the devices enrolled. For instance, one of the program implementers 

interviewed provided property managers with a $20 per water heater per year under a five-year 

contract.  

 
Increase building efficiency. This can result in direct savings for the property manager for 

master-metered properties. Additionally, if the program’s technology package provides building 

occupants with energy efficiency, DERs, or other demand flexibility enabling technologies, it 

may also contribute to occupant savings and increase their satisfaction, which may improve the 

landlord-tenant relationship.  

 
Attract new tenants who value the benefits of demand flexibility technologies. Property 

managers may be able to emphasize greater value to prospective tenants interested in a 

building that enables more effective use of electricity and affordability. This may also result in 

attracting tenants who may have an increased willingness to engage in demand flexibility 

events, such as by shifting consumption to specific hours or responding to events, when those 

are included in the program design.  

 
Access to granular data on building performance. Building operators may be able to use 

granular building data to develop more effective building operation strategies, which may 

reduce operational costs, improve occupant comfort, and enable greater building flexibility (Liu 
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et al., 2022). For instance, a university campus-focused program described the value of 

accessing granular building data to develop an effective strategy to provide grid services. 

 
Contribute to strategic goals. Participating in demand flexibility programs can contribute to 

building operator strategic business goals. For instance, a building operator may value 

optimizing building utility costs, as well as contributing to occupant satisfaction through 

increased comfort. 

3.5 Value propositions to third-party program implementers1 

Adapt and leverage existing programs with innovative demand flexibility offerings. Third-

party program implementers may be able to expand their program offerings and increase the 

value they deliver to customers and utilities. For instance, one of the program implementers 

mentioned they were enabling a third-party program manager to implement distributed energy 

resources to better manage system peak load in a region of the country that historically 

experienced summer peak events, but that is now expected also to experience significant 

winter peaks.  

 
Improve customer recruitment, engagement, and retention. Demand flexibility programs 

providing a clear value proposition can result in increased customer interest, which may result 

in greater levels of customer enrollment and increased satisfaction for participating customers. 

This can contribute to overall program success and scaling efforts, such as by reducing 

customer opt-outs of events and the number of customers that abandon the program. 

3.6 Scaling pathways 

The information on value propositions described above demonstrates the wide-ranging set of 

stakeholders that can benefit from demand flexibility programs. This range of stakeholders and 

value streams also emphasizes the possibilities for scaling demand flexibility through different 

pathways. For instance, demand flexibility can scale through increased interest from utilities, 

given the potential to reduce, defer, and mitigate investment needs for capacity upgrades. This 

scaling pathway would complement the utility industry’s history of providing energy efficiency 

and demand response programs and evolve into a context where more programs implement 

multiple technologies to better address grid and customer needs  (GridLab et al., 2024; SEPA, 

2022; WPPI Energy, 2024). This scaling pathway can be seen as an incremental approach 

through which utilities would adapt their existing programs and capabilities to implement 

demand flexibility at scale. However, other scaling pathways are also possible. For instance, 

building operators and property managers may become a driver for demand flexibility solutions. 

Property managers interested in increasing building efficiency, accessing granular data, and 

advancing business strategies may increase demand for technologies and drive demand 

flexibility program growth. This scaling pathway is not centered on the utility and grid 

operations, but can still contribute to providing valuable grid services while meeting property 

managers' and building operators’ needs. Building developers can also offer a new pathway to 

scale demand flexibility. Developers interested in equipping properties with demand flexibility 

enabling technologies to provide greater benefits and increase value, can contribute to growing 

 
1 In jurisdictions where the utility also implements programs, it can also benefit from this value proposition. 
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new construction-focused demand flexibility programs. State energy policy priorities and utility 

regulatory requirements can play an important role in shaping scaling pathways and can 

contribute to establishing enabling conditions for demand flexibility programs. 
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4. Challenges 
Through our analysis, we identified challenges for establishing an effective value proposition 

related to program design, rates, and cost-effectiveness. 

4.1 Designing programs for valuable demand flexibility offerings 

The technologies included in demand flexibility programs affect the value proposition. 

Different technology packages can unlock different value streams for customers (See Text Box 

1) (York et al., 2019). For example, programs implementing multiple technologies may be more 

attractive to some customers while requiring more thoughtful communication and education 

efforts to ensure the potential value of associated with the technology package is delivered. 

Demand flexibility technology packages and value propositions should be designed to meet 

customer needs and program implementer capabilities, and other considerations such as 

expected flexibility potential and cost-effectiveness. 

 
Ensuring value propositions are effective at scale. Given the wide range of building 

characteristics and stakeholder priorities, this can be challenging. For instance, the value of 

demand flexibility for programs targeting university campuses or other large building complexes 

can vary significantly across different campuses with different building characteristics, flexibility 

potential, and campus priorities established by leadership. 

 
Incentive schemes. Designing effective incentive schemes and understanding the effect of 

different incentives on customer recruitment, engagement, and retention. Customer incentives 

can take different forms. Programs can provide technology and value-added services at 

reduced or no cost to incentivize customer enrollment. Technologies provided may include 

HPWH, solar, storage, and thermostats. Added-value services can include energy audits. 

Incentives can also include financial incentives. Programs can pay flat incentives, which can be 

based on the number of devices enrolled in the program and paid on a set schedule, such as 

every season the device is enrolled in the program. Programs can also provide a flat incentive 

(e.g., a gift card) to encourage customer participation in program evaluation surveys. 

Alternatively, programs can pay variable incentives based on performance, such as the amount 

of flexibility provided 

 
Stacking value streams effectively. Understanding how to structure demand flexibility 

offerings to ensure the value exceeds the costs for the different stakeholders involved can be 

challenging. For instance, program implementers indicated that for new construction programs, 

it is often still unclear if prospective homebuyers perceive demand flexibility-ready homes as 

more valuable. For example, a program implementer in the new construction segment surveyed 

homebuyers to understand the key driver of their buying decision, with half of the customers 

indicating that location was the primary driver and not the demand flexibility and energy 

efficiency technologies.  
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Text Box 1. Technology packages trends from U.S. demand flexibility pilots 

Berkeley Lab recently published an analysis of demand flexibility technology packages being 

piloted across the country as part of the U.S. Department of Energy Connected Communities 

program (Zhu & Regnier, 2025).2 

 
Different types of information can be considered by decision-makers determining the 

technologies to include in a program, such as: 

• Modelling and simulation: Quantitative analysis can provide decision-makers with 

expected performance metrics to understand the value of different sets of 

technologies and identify valuable synergies to be considered during program design. 

• Cost-effectiveness: Information on expected costs and benefits over the lifetime of 

the technologies being considered can contribute to technology package designs that 

are more cost-effective, which can support scaling by providing a tangible economic 

value stream. Additionally, considering customer acquisition costs can be an 

important variable in technology package decisions. For example, residential 

thermostats can provide significant grid services, but developing and recruiting 

residential customers can have a high cost (U.S. DOE, 2023).  

• Previous experience: Program implementers may have developed expertise and 

positive experience with a group of technologies, which may influence future 

technology package decisions. 

• Stakeholder alignment and buy-in: Program stakeholders may have interest and/or 

experience with specific technologies, which may shape the final set of technologies 

included in the technology package. Program stakeholders' experience navigating 

institutional barriers may also shape their technology decisions. 

• Pilot goals: Technology packages may be shaped by research and pilot goals, such 

as to learn how a set of technologies perform when offered under a demand flexibility 

program, or to investigate customer interest and engagement in programs offering 

different types of technologies. 

 
Additionally, the technology package will be shaped by the building type targeted. Program 

implementers may select different technologies for residential programs for single family or 

multi-family dwellings, as well as for commercial and campus buildings. 

4.2 Rates 

Available rate structures can make it challenging to deliver added value. Existing rates 

may reduce the incentives for customers to enroll in a program or when enrolled, may 

contribute to lower participant benefits, which can reduce engagement and the potential for 

savings. This can be the case when a program does not include a dedicated rate structure or 

when a rate structure is not designed to address the needs of different customer segments 

(Guernsey et al., 2021). Table 5 describes the alignment of different rate structure components 

to demand flexibility strategies (i.e., efficiency, load shift, load shed, generate, and modulate). 

 
2 See more information on the U.S. Department of Energy Connected Communities program at 
https://connectedcommunities.lbl.gov/  

https://connectedcommunities.lbl.gov/
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Table 5. Relationship between rate structure components and demand flexibility strategies 

 
Source: Guernsey et al. (2021) 

4.3 Economics and cost-effectiveness 

Ensuring program benefits exceed costs. Implementing programs cost-effectively can still 

be challenging, considering design, implementation, and operations costs (Le Dréau et al., 

2023). For example, the labor costs associated with sending technicians to address device 

issues in buildings can significantly impact cost-effectiveness. Technology costs can also still 

be significant and require confidence in the benefits and revenue to be generated in the future. 

Labor and technology costs are shaped by the technology packages implemented within each 

program and program implementers can consider cost implications as part of their decision-

making process. 

4.4 Valuing demand flexibility 

Aligning stakeholders on the value of demand flexibility. Often, different stakeholders will 

value demand flexibility differently according to their internal processes and needs, which can 

make it challenging to coordinate multiple value streams across different stakeholders in a 

program (D’Ettorre et al., 2022; Eckman et al., 2020; Frick, 2023).  
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5. Lessons learned 
The list below highlights lessons learned related to value propositions, informed by the 

experiences of program implementers. 

5.1 Designing programs for valuable demand flexibility offerings 

Demand flexibility can provide multiple value streams to a range of stakeholders. 

Program design decisions must strike a balance between potential trade-offs. For instance, one 

of the program implementers mentioned the need to balance the ability of a program to deliver 

grid services while maintaining or improving customer satisfaction.  

 
Align program benefits with customer values. Customers are more likely to enroll and 

remain engaged in demand flexibility programs when the program’s value proposition aligns 

with their personal values. For example, customers may value economic impacts and respond 

to value propositions that offer energy savings and affordability. Knowing the customer 

segments in a program’s target location is valuable and can improve customer recruitment and 

engagement outcomes. Program implementers may consider the Smart Energy Consumer 

Collaborative (SECC) customer segments to support the development of effective value 

propositions. Figure 2 provides information on SECC’s customer types based on research 

considering attitudes and behaviors and their key characteristics from more favorable to less 

favorable for technology adoption. 

 

 
Figure 2. SECC’s consumer types and key characteristics 

Source: SECC (2024) 
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Reduce enrollment information burden. Developing a clear value proposition can require 

significant efforts from the program implementer, supported by thorough analysis and 

consideration of benefits and potential hurdles. After this thorough background work, program 

implementers can benefit from avoiding information overload during initial outreach and 

communication efforts to recruit participants. For example, program implementers can benefit 

from developing simplified incentive information in marketing materials (York et al., 2019). 

 
Understanding grid constraints can help design effective programs. Local grid 

characteristics and needs, such as those identified in integrated distribution system plans (see 

Text Box 2), impact the type of value propositions a program can deliver. For instance, a utility 

with feeder constraints can geotarget its demand flexibility offerings to reduce, defer, or mitigate 

future infrastructure investment needs (see Text Box 3). 

 
Text Box 2. Integrated distribution system planning and demand flexibility 

Distribution planning practices are evolving to increase transparency and improve 

stakeholder engagement (Schwartz et al., 2024). A growing number of states (see Figure 3) 

have regulatory guidance in place for utilities to develop and file a distribution system plan to 

the public utility commissions. These planning requirements can contribute to establishing 

processes to identify grid needs and are the initial step to identify solutions, which may 

include demand flexibility programs. For example, Hawaii requires utilities to submit a plan 

that includes a process and timeline to identify grid needs and solutions, including non-wires 

alternatives (HI PUC, 2018). Similarly, California requires utilities to identify and report grid 

needs, which may be addressed by procuring DER-based solutions (Peterson, 2023; L. 

Schwartz et al., 2024). 

 
Berkeley Lab recently published an online catalog and data visualization tool with information 

on key requirements for electricity distribution system planning in 22 states, Puerto Rico, and 

the District of Columbia. The online catalog is accompanied by a document library of state 

requirements and utility filings, and summaries of distribution system planning activities for 

individual states and territories. 

 
Figure 3. States with distribution system planning requirements in place 

Source: LBNL (2025b) 
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Text Box 3. Geotargeted programs 

Geotargeted programs are designed to provide program participants with incentives for 

implementing and enrolling DERs to reduce load growth in specific locations of the 

distribution system to address grid needs (e.g., substation or feeder capacity constraints). 

Geotargeted programs can help reduce, defer, or mitigate the need for system upgrades 

(LBNL, 2025b). 

 
Demand flexibility can be effective in addressing locational grid needs. Program 

implementers may be able to adapt existing programs to address specific areas in the 

distribution system. Adapting existing programs can offer a faster pathway from grid need 

identification to solution implementation. Designing a new program may also be a suitable 

approach to effectively address grid needs by considering the specific load and asset 

characteristics in the target area to inform technology package decisions. 

 
Various utility programs have been implemented in the U.S. to defer system upgrades 

(Pereira, 2023; Schwartz et al., 2024). For example, New York’s Consolidate Edison 

operates the Brooklyn/Queens Demand Management Program aimed at deferring $1 billion 

in substation and feeder upgrades (NY DPS, 2014). The program includes a portfolio of 

technologies, such as energy efficiency, distributed generation, and distributed storage. By 

the fourth quarter of 2024, this program had delivered 62 MW of total peak load reduction, 

including 43 MW through customer-sided demand flexibility, at 9-10 pm (see Figure 4). 

 

 
 

Figure 4. Brooklyn/Queens Demand Management Program load reduction data for Q4 2024 

Source: Consolidated Edison (2024) 

 
Develop tools for customer engagement. Program implementers can develop tools to enable 

customers to engage with the program and understand their energy usage. For instance, one of 

the program implementers interviewed mentioned that their program participants were 

interested in knowing they’re part of a program that is delivering value to them and the grid. 

 
Long-term value proposition effectiveness. Ensuring the value proposition can be sustained 

over time to support retention and continued customer engagement and satisfaction. For 

instance, if the primary value stream is related to the technology provided and initial rebates 

provided during enrollment, participating customers may become less engaged over time. This 

may reduce their willingness to continue participating or the extent to which they participate in 
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load flexibility events, necessary for program success. For instance, a program implementer 

shared the example of a demand flexibility program where the primary value communicated to 

customers was the rebate for a thermostat received during enrollment, which may result in 

customers forgetting they are part of a program and that their participation can continue to be 

beneficial. 

5.2 Rates 

Including rates in demand flexibility program design decisions. Having rate options 

designed for different customer classes is important to meet class-specific needs and increase 

the effectiveness of load flexibility programs. A program implementer shared that on their initial 

design, they had included a single program rate for all participating customers, but that in the 

future, they planned to develop class-specific rates to provide value to customers and reach 

demand flexibility objectives more effectively. 

5.3 Economics and cost-effectiveness 

Standardizing program activities. Standardizing program delivery phases can contribute to 

improved cost-effectiveness. Standardization can focus on use cases, contract templates, 

RFPs, and testing protocols (U.S. DOE, 2023). A program implementer shared that fully 

customized case-by-case approaches are challenging to implement at scale. Text Box 4 

describes different demand flexibility control architectures that can guide program 

standardization efforts related to DER coordination and building operations. 
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Text Box 4. Demand flexibility control architectures 

Demand flexibility programs can be delivered following different strategies for controlling and 

coordinating DERs and building operations, resulting in different control architectures. 

Berkeley Lab research has identified and characterized the control architectures emerging in 

the U.S. DOE Connected Communities program,3 which includes ten demand flexibility pilots 

in groups of buildings. Three architecture archetypes emerged through this analysis (Paul et 

al., 2024): 

• Device aggregation: focuses on control via device-specific aggregator platforms to 

provide grid services from many buildings by coordinating the operation of DERs and 

other demand flexibility enabling technologies.                           

• Site optimization: focuses on optimization through centralized building energy 

management platforms (e.g., EMS systems), to target a range of behind-the-meter 

devices, including DERs, to provide grid services from a building or groups of 

buildings. 

• Distribution optimization: focuses on the use of a DERMS platform, which 

integrates with localized utility data and multiple buildings, coordinating behind-the-

meter DERs and other technologies to provide distribution and wholesale grid 

services, such as to mitigate feeder capacity constraints. 

 

Figure 5 depicts each of the architectures. 

 
Figure 5. Demand flexibility control architectures 

Source: Paul et al. (2024) 

 

 
3 For more information on the U.S. DOE Connected Communities Program see 
https://connectedcommunities.lbl.gov/  

https://connectedcommunities.lbl.gov/
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