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Introduction
Utilities have used demand response (DR) for decades to curb power 
use at times of peak demand. But evolving regulatory, technological 
and market drivers towards decarbonization are converging so that 
utilities are taking a fresh look at their demand response programs to 
provide a new level of grid flexibility. 

While demand response programs have evolved in recent years from 
one-way load control programs, the emergence of the internet of 
things (IoT) and sophisticated software control platforms has created 
new opportunities to harness and aggregate DR resources in ways 
unavailable less than a decade ago.

Renewable/clean energy standards by state

Source: Wood Mackenzie Business

*CO goal of 100% clean energy requirement for qualifying retail utilities with 500k customers or more

Across the U.S., power supply is becoming more variable and 
decentralized as renewables steadily increase their share of the 
electricity mix. On the demand side, electric vehicles (EVs) and 
customer-owned batteries are impacting how electricity is consumed 
and stored behind the meter, while also potentially introducing grid 
instability on a local level. And, with more than 150 U.S. cities, 12 states 
and over 180 corporations (and counting) committing to aggressive 
decarbonization targets, the need for more flexible DR resources will 
only grow to balance intermittent renewables and the growth of EVs.
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An emerging software DR paradigm
The growing complexity of electricity supply and demand is being met 
by a new paradigm of dynamic DR platforms to replace traditional direct 
load control systems, which still dominate the commercial and industrial 
(C&I) DR market. 

According to Wood Mackenzie, C&I customers account for 70 percent of 
the 35 gigawatts of total existing DR potential in the U.S. Despite more 
than a decade of software platforms available for more modern DR 
programs, 93 percent of these resources provide general load reduction, 
largely relying on manual control or direct load control switches, and some 
programs are decades old with increasing rates of non-responsive assets.

By leveraging software and IoT-enabled devices to deliver the speed and 
flexibility required by utilities and commercial and industrial customers 
alike, DR resources can become much more effective and entice new 
participants to participate. 

For instance, a manufacturing plant could specify a minimum output per 
day, or an office building could require a certain level of HVAC availability 
during work hours. Software platforms aggregate these boundary 
conditions across all program participants and orchestrate automated 
event responses accordingly in seconds, ensuring that customers won’t 
sacrifice control over their operations to provide grid services.

In this paper, we will explore how:

 • A flexible DR paradigm allows distribution and retail utilities to 
build closer relationships with their largest customers, creating 
differentiation and a competitive advantage while building out grid 
services that offer new revenue streams for utilities while enabling 
more distributed energy resources. 

 • Large C&I entities can leverage excess power or storage capacity in 
their assets, or flexibility opportunities in their operations, to provide 
new revenue streams while boosting operational efficiency and 
meeting business goals. 

DR potential by resource type

Number of enrolled customers  
by resource type

Source: Wood Mackenzie Business
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U.S. potential for flexible DR
Currently, utility DR potential in the U.S. is relatively concentrated. 
More than 60 percent of capacity from comes from 33 utilities in 22 
states, most of which are investor-owned, according to WoodMac. The 
investor-owned utilities (IOUs) are, in turn, owned by a short list of 
17 parent companies.

As utilities nationwide face evolving technology and regulatory 
requirements to balance an increasingly decentralized, decarbonized grid, 
DR programs will need to become more widespread and more flexible. 

The specific drivers and hurdles for DR vary by region and utility. 
Regardless, software-based DR offers low implementation and integration 
costs that can reduce barriers to entry, and the flexibility and device-
level control provided by these platforms enables an expanded range of 
customers and applications to participate. 

Older C&I DR programs that depend on switches increasingly need 
upgrading, but some utilities have hesitated to do so because of concerns 
about cost and necessity. For example, one large vertically-integrated U.S. 
utility has multiple subsidiaries with large but aging DR portfolios, along 
with legacy systems that have raised concerns about integration with 
digital technologies in the past. Moreover, with generation mixes that still 
rely heavily on fossil fuels, there has been a perception amongst those 
subsidiaries that DR upgrades could be more trouble than they are worth. 

Total DR potential in the U.S.  
by utility type

Source: Wood Mackenzie Business
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But cutting-edge DR technology can address both of these concerns. IoT 
controls are low-cost and can be installed without interrupting customer 
operations, and because these platforms are managed by providers 
through cloud-based portals, no utility-side IT investments are necessary. 
DR providers can also handle integrations with existing systems through 
their APIs, allowing utilities to continue managing and trading DR services 
through legacy platforms. Older DR programs can thus be revamped to 
offer greater reliability, flexibility and customer value at low cost. 

Software-based platforms are also essential to enabling new types 
of applications like virtual power plants (VPP) that aggregate and 
coordinate DER fleets along with DR resources. For example, Rocky 
Mountain Power in Utah has partnered with battery manufacturer 
Sonnen and real estate developer Wasatch Group to construct an 
apartment community featuring a network of 600 batteries powered by 
5.2 MW of on-site solar. Residents began moving in a month after the 
VPP project’s announcement in August 2019.

In addition to providing a resilient source of backup power to tenants and 
addressing air quality issues in the local community, the 12.6 MWh of batteries 
in this VPP provide utility-managed DR services such as peak load reduction 
to the grid. The all-electric development is the largest of its kind in the U.S., and 
Rocky Mountain Power plans to use the software-based DR platform built for 
the project to manage grid services from future battery installations. 

In a growing number of jurisdictions, market rules are being updated to 
enable and incentivize the flexibility that these advanced DR platforms 
can provide, whether that’s through evolving market rules in markets 
such as PJM Interconnection or the proliferation of performance-based 
ratemaking rules amongst regulators. 

For example, in July 2018, the board of directors of the Southwest Power 
Pool announced plans to create a new ramp product to improve its ability 
to respond to changes in load and generation, as well as tariff changes 
scheduled for 2021 that will require most non-dispatchable variable 
energy sources to register as dispatchable. 

“The more flexible SPP’s resource fleet is, the better positioned our 
market will be to respond to coming changes, such as the addition 
of more renewables, the deployment of storage, increased demand 
response, and the provision of other essential reliability services,” SPP 
wrote in its 2018 annual report.

The anticipated need for greater flexibility even on a system with 
currently low levels of renewables is emblematic of the changes that 
will be required of all utilities to maintain reliability and competitiveness 
through the energy transition.
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Drivers and hurdles for example utilities’ future 
DR portfolios in areas of interest

Source: Wood Mackenzie Business
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Florida

Rocky Mountain Power in Utah is partnering with real 
estate developer Wasatch Group to construct apartment 
complexes with 600 residential batteries. The utility will 
be able to control the batteries to provide grid services.

Xcel Energy announced in 2019 a goal to reduce carbon 
emissions by 80% by 2030 and become carbon free by 
2050. Flexibility management will be a key solutions for 
all utilities with ambitious decarbonization targets.

 • Arizona Public Service committed to 100% carbon-
free power by 2050, and the utility has locational 
demand management programs.

 • Kit Carson Electric Cooperative in New Mexico 
committed to 100% daytime solar by 2022, an 
example of a small utility needing flexibility.

Tennessee Valley Authority is federally owned and 
supplies power to local power companies in its service 
territories. TVA is currently replacing coal plants with 
gas peakers in its generation fleet, reducing the need for 
DR in this process.

Florida Power & Light has the largest DR portfolio for a 
subsidiary utility in the U.S., but there is little incentive 
to change, since upgrading load control devices in the 
field would increase customer rates, a central concern 
for the utility.
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Customer acquisition Comprehensive solutions to unlock market opportunities
Because of the need to simplify the inherent complexity of this market, 
utilities need a comprehensive, end-to-end solution. According to 
WoodMac’s grid edge research practice, a fully managed ‘Energy-as-a-
service’ model should include customer acquisition and financing through 
procurement, implementation, ongoing operations and measurement  
and verification services. 

Centrica Business Solutions, with 500 megawatts of DR in North America, 
offers a case study of how a leading global DR provider has evolved to 
meet the needs and opportunities of today’s utility and C&I customers. Its 
parent company, Centrica, is a multinational energy services company 
with 10 years of experience in traditional DR markets, but in 2015, Centrica 
Business Solutions was spun off as a subsidiary to help large C&I 
customers and utilities leverage digital tools to provide new, more dynamic 
services for the decarbonizing grid. 

A holistic and hands-on approach

Utilities need to take a multi-resource approach that holistically optimizes 
portfolios of DR and DER assets to get the full benefit of these assets. 
By using its cloud-based platform, FlexPond TM, to orchestrate diverse 
resources in VPP applications, Centrica Business Solutions can provide 
reliable flexibility to utilities and market operators for not only capacity, 
but also for grid services such as frequency regulation. This portfolio 
approach brings together a combination of fast and slow resources, 
meeting multiple needs varying in scale and response time.

These programs begin with the connecting to existing metering  or installing 
sensors to provide continuous visibility into the operation of a wide range 
of C&I equipment and DERs, along with device-level IoT controls that can 
receive and answer signals from the system operator in less than one 
second, and can start delivery in less than 10 seconds. Sophisticated 
software platforms also ensure that the provision of these fast-responding, 
automated DR services are non-interruptive to customer operations. 

One example of this approach is Centrica Business Solutions’ VPP project 
at Terhills Resort at the edge of Hoge Kempen National Park in Belgium. 
Working in partnership with Elia, the Belgian Transmission System Operator, 
and Tesla, Centrica Business Solutions installed 140 Powerpack batteries 
with 18.2 MW of aggregated storage -- enough to provide 100 percent of the 
electricity needs of the resort 99.6 percent of the time, in line with Terhills’ 
self-sustainability goals.

Centrica Business Solutions has packaged this battery capacity with other 
C&I customer DR assets to create a 32-megawatt VPP, providing primary 
reserve capacity as well as real-time balancing and frequency regulation 

Support through tools and 
training to engage and 
acquire customers

Financing
Involvement in financing 
for customer investment in 
assets and equipment

Operation
Ongoing operation of 
assets and deployed 
software solutions

Implementation
Additional services for 
technology rollout, e.g. 
interconnection processes, 
as well as sharing best 
practices for demand 
response roll-out

Procurement
Sourcing and selecting the 
necessary services for 
project implementation

Measurement and Value
Process of quantifying 
performance of 
flexibility portfolio
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services for Elia. By aggregating this optimized portfolio of fast and slow 
resources and services and assisting in the bidding process, Centrica 
Business Solutions has helped Terhills generate 150 percent of the revenue 
that the batteries would produce on a standalone basis. The ability to 
leverage other DR resources through the VPP also reduces impacts on the 
lifespan of storage assets.

This multi-resource approach enhances the appeal to C&I customers as 
well, by not only boosting returns on assets through multiple revenue 
streams but by enabling participants to set boundary conditions to 
achieve business goals without disruption. The device-level visibility and 
analytics enabled by participation can also create added value through 
improved operational efficiencies.

Because articulating this complex value proposition to C&I customers and 
utility sales employees is critical to these programs’ success, Centrica 
Business Solutions provides customer acquisition, engagement and 
retention services are a key part of standing up novel programs like Terhills.  

The demand response program Centrica Business Solutions launched for 
TEPCO, Japan’s largest utility, illustrates this process. Due to the nascent 
nature of Japan’s DR markets, Centrica Business Solutions conducted 
training more than eight months for utility employees on the benefits of 
automated DR, and worked with TEPCO account managers to reach out 
to C&I customers in sectors including cement, paper, metals, steel, cold 
storage, chemicals and manufacturing industries. This collaboration 
increased participating sites from three in 2018 to 46 in 2019, generating 
$4.17 million in revenue in the process.

Creating a competitive advantage with flexible DR
The ability to offer flexible, automated DR solutions to C&I customers is an 
important competitive advantage for utilities. By enabling customers to 
turn existing assets into new sources of revenue and improved operational 
efficiencies, utilities can enhance customer relationships and create 
opportunities for long-term service contracts. Similarly, these progressive 
flexibility plans have a critical role to play in meeting decarbonization 
demands of customers, system operators and policymakers alike. 

And, as DR markets evolve to include more grid services and resource 
types, partnerships with experienced service providers like Centrica 
Business Solutions are becoming increasingly essential to delivering 
successful programs. The combination of advanced, software-based 
DR solutions and assistance in navigating new regulatory and market 
structures can significantly reduce costs and barriers to successful, 
software-enabled utility DR programs, regardless of existing DR programs 
and current flexibility needs. 

Contact Centrica Business 
Solutions today to discuss  
how to build your offer. 

Email: 
centricabusinesssolutions.NA 
@centrica.com

Website:  
www.centricabusinesssolutions.
com/us/flexpond
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Copyright © Centrica Business Solutions.  

All Rights Reserved.

General Disclaimer

The information in this document may contain predictive 
statement, including but not limited to, statements regarding 
future financial results, operating results, future product 
portfolios, and new technologies. There are a number of 
factors that could cause actual results and developments 
to differ materially from those expressed or implied in 
the predictive statements. Therefore, such information is 
provided for reference purposes only, and constitutes neither 
an offer nor a commitment. Centrica Business Solutions may 
change the information at any time without notice, and is not 
responsible for any liabilities arising from your use of any of 
the information provided herein.


