
Energy-as-a-Service: A Business Model 
for Expanding Deployment of Low-Carbon 
Technologies

Summary

Energy-as-a-service (EaaS) is a business model whereby 
customers pay for an energy service without having 
to make any upfront capital investment. EaaS models 
usually take the form of a subscription for electrical 
devices owned by a service company or management of 
energy usage to deliver the desired energy service. This 
issue brief explores how the EaaS model has benefited 
consumers by promoting advanced technology and its 
potential for expanding the deployment of low-carbon 
technologies.

The Low-Carbon Technology Deployment 
Challenge

Energy is used  across many sectors, including for 
electricity generation, transportation, and for various 
needs in residential and commercial buildings. Most 
existing energy technologies burn fossil fuels and 
emit carbon dioxide. To meet the emissions targets 
necessary to avoid the most severe impacts of climate 
change, low and zero-carbon technologies must replace 
current methods of energy production and use by 
consumers.

Low-carbon energy technologies exist but have faced 
barriers to widespread adoption. Policies that address 
the environmental externalities of energy use, such as 
a carbon tax or a cap-and-trade program for carbon 
emissions, can help encourage the deployment of low-
carbon technologies. However, even with a climate 
policy in place, other market barriers—high upfront 
technology costs, capital constraints for consumers, 

information barriers, and uncertainty about a 
technology’s performance—can still prevent widespread 
adoption (Iyer et al. 2015). Consequently, additional 
measures may be necessary to increase market 
adoption of low-carbon technologies. One possible 
solution is the energy-as-a-service model. 

What Is Energy-as-a-Service?

In recent decades, service-based business models have 
gained popularity across a wide variety of traditionally 
product-based industries, ranging from video streaming 
to regular wardrobe updates. The model typically 
involves a subscription-based service: the customer 
can enjoy the benefits of a product without purchasing 
it outright or directly managing its use. Service-based 
business models can provide producers with steady 
revenue streams (McCarthy and Fader 2017) while 
benefiting customers through increased product value 
and accessibility through financing (Tauqeer and Bang 
2019). 

In the electricity sector, service business models, 
typically referred to as energy-as-a-service, provide 
the customer with energy services, such as lighting, in 
exchange for a recurring fee. The customer benefits 
from avoiding direct electricity payments, expensive 
upgrades for electrical equipment or software, or device 
management while still benefiting from the use of the 
device. Similar to service models in other sectors, EaaS 
can make better technology (such as energy devices 
and software) more accessible and benefit consumers, 
service companies, the electrical grid, and potentially 
society overall.  
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Although the term energy-as-a-service has been used 
primarily to describe energy efficiency–related business 
models in the past, it can be used to describe other 
business models used in the energy space unrelated 
to energy efficiency, such as a subscription for solar 
energy. EaaS has provided value for customers and 
arguably society in the past, and it could be helpful for 
expanding the use of new technologies in the future. 

Using EaaS to Address the Energy 
Efficiency Gap

The EaaS model arose as a method of capturing the 
value associated with energy efficiency improvements. 
Consumers can save money by upgrading to more 
energy efficient technologies, but they often fail to 
do so due to a combination of market and behavioral 
failures, which prevent them from acting in their own 
self-interest. The resulting apparent underinvestment 
in energy efficiency, compared with what would be 
expected from a financial standpoint, is a phenomenon 
known as the energy efficiency gap. In addition to a 
private efficiency gap, a societal gap exists as well 
when electricity production has adverse environmental 
effects. 

Incentives to reduce energy consumption have been 
misaligned among utilities, consumers, and society 
at large. Electric utilities are financially motivated to 
expand electricity sales to increase revenues and 
therefore have little reason to encourage energy 
efficiency (unless required to do so by government 
policy), even though customers and society can often 
benefit from reduced energy consumption. 

The energy efficiency gap inspired the creation of the 
energy services company (ESCO) model, which allows 
service companies to profit from energy savings. Early 
ESCOs provided energy efficiency upgrades (typically 
lighting retrofits) under a performance-based contract 
(Goldman et al. 2002). This contract would include 
repayment for the upgrades through the energy 
savings: customers paid for lighting services but the 
ESCO paid for the electricity to power the new efficient 
lights, and therefore the ESCO would share the risk of 
performance (Palmer et al. 2012). The ESCO model is 
largely considered successful at promoting the adoption 

of energy-efficient technologies (Goldman et al. 2002). 

One business model that emerged from the ESCO 
approach is the energy service agreement (ESA): the 
service company makes energy efficiency upgrades 
with financing provided through the customer’s 
energy savings. Companies that offer ESAs provide 
the efficiency upgrade equipment (while retaining 
ownership) and charge customers for their services for 
typically five to 15 years (with an option at the end to 
purchase the equipment). During the contract period, 
the customer pays a reduced utility bill and an ESA 
payment that together are less than the customer’s 
original utility bill attributable to the particular energy 
service, allowing savings on energy expenses. Metrus is 
a self-described pioneer of the ESA model. 

Other companies manage a facility’s energy use more 
broadly in the form of a managed energy services 
agreement (MESA). A MESA is structured similarly to 
an ESA but typically includes the management of the 
facility’s utility bills in exchange for a series of payments 
based on prior bills. Unlike an ESA, contracts of this 
nature do not necessarily include capital investments 
but rather provide a more general management of 
overall electricity use. The MESA model is beneficial for 
customers who lack energy management expertise and 
can realize efficiency gains by outsourcing this task to a 
services company.  

Companies like Flywheel and Carbon Lighthouse 
provide managed energy services mainly through 
software-based solutions. Flywheel provides software 
services that monitor energy use and identify 
opportunities for reduction. The company reports that 
most customers see energy savings of 10 to 40 percent 
in their first contract year. Carbon Lighthouse similarly 
uses sensors and data to discover areas of inefficiency, 
make energy-saving changes, and monitor energy 
use. Carbon Lighthouse also uses technology that 
can adjust the usage of devices to save energy during 
certain times, but its contracts do not offer customers 
shared savings. Instead, customers pay a fixed fee for a 
guaranteed baseline level of savings relative to previous 
usage. If the realized savings exceed the baseline, the 
customer keeps the savings, and if they do not reach the 
baseline, then Carbon Lighthouse pays the customer for 
the difference.  

https://academic.oup.com/reep/article/8/1/18/1588147
https://academic.oup.com/reep/article/8/1/18/1588147
https://betterbuildingssolutioncenter.energy.gov/sites/default/files/news/attachments/RILA ESA Primer.pdf
https://www.metrusenergy.com/
https://www.imt.org/wp-content/uploads/2018/02/MESA_Primer.pdf
https://www.flywheelbi.com/energy-management/#comprehensive-optimization
https://www.carbonlighthouse.com/how-we-work/
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Those service models have helped improve energy 
efficiency by aligning incentives between consumers 
and energy service companies to reduce energy 
consumption since the companies’ profitability depends 
directly on the level of energy savings they can deliver 
to their customers. Recent advances in energy-
monitoring technologies and data analytics software 
have also enabled savings beyond those resulting from 
upgrading older equipment with more efficient models.

Expanding Access to Renewable Energy 
with Solar-as-a-Service

The application of the service model for residential and 
community solar systems is another example of how EaaS 
has been used to overcome barriers to the use of low-
carbon technologies. 

Residential solar panels provide residents with clean, 
renewable energy at virtually no cost after purchase. 
Though relatively more expensive1 than community 
or grid-scale solar, residential solar panels do provide 
community benefits by reducing the need for electricity 
from the power grid (energy that is typically produced 
using carbon-emitting resources), for transmission and 
distribution line upgrades, and for additional generation 
capacity. Residential rooftop solar installations can also 
reduce customers’ electric bills for many years, but the 
upfront costs are high (on average, more than $12,000 
after tax credits for a 6 kW system for a single-family 
home). Such costs, as well as uncertainty about future 
energy prices and thus the payback period, can deter 
customers from making the purchase, even if future 
energy savings would deliver a positive net present value 
for the project.2  

The EaaS model for solar can overcome those barriers 
while providing two advantages that many homeowners 
want—electricity cost savings and environmental 
benefits—without requiring them to purchase or maintain 
the system. Under a solar lease or power purchase 
agreement (PPA),3 a solar services company installs and 
maintains a solar system on a homeowner’s roof, at no 
upfront cost, that supplies the household with electricity 
for the duration of the contract, typically 15 or more years. 
The solar provider retains ownership of the system and 
charges the customer for the service, through either a 

monthly lease for the system or a PPA for the power the 
system produces. These rates typically offer either cost 
savings or cost certainty for the consumer relative to 
retail electricity rates. The solar provider receives monthly 
revenue and also benefits from policy incentives like the 
federal investment tax credit (ITC) and state renewable 
energy credits for the system’s generations. Because its 
revenue depends on system performance, the provider 
has an incentive to design and install the best possible 
system for each customer, and thus incentives between 
the customer and the provider align. 

SolarCity (now a Tesla subsidiary), SunRun, and Vivint 
Solar are prominent examples of  companies that offer 
these models. Vivint Solar, for example, offers both a solar 
lease option and a solar PPA for residential customers. 
The solar lease involves a fixed monthly payment for 
use of the panels, and the solar PPA is payment for the 
electricity that the system generates at a predetermined 
price per kWh, which is lower than the utility’s retail rate 
and thus provides savings for the customer. In both plans, 
Vivint retains ownership and has the responsibility of 
installing, maintaining, and monitoring the solar system 
throughout the 20-year contract, while the customer 
enjoys energy savings and the benefits of solar without 
purchasing the system outright.

By removing market barriers to entry like upfront capital 
costs and maintenance, companies offering solar services, 
typically referred to as third-party ownership (TPO) 
firms, have transformed and significantly expanded 
the market for residential solar (Rai and Sigrin 2013). 
By 2015, more than half of all residential solar systems 
installed in the United States were done through a TPO 
model (O’Shaughnessy 2018) (see Figure 1). Drury et 
al. (2012) estimate that the TPO model has expanded 
the market and broadened the demand for solar to 
more demographic groups, in particular younger and 
less affluent populations in California, the state with the 
highest number of solar installations in the country. Rai 
et al. (2016) find that customers who are more concerned 
about upfront costs and/or operations and maintenance 
expenses are more likely to enter a TPO arrangement 
instead of purchasing the system. 
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Residential solar as a service is expanding the 
deployment of rooftop solar for homeowners, but it 
requires a viable roof, which can restrict participation 
more broadly. An emerging and more widely applicable 
model is community solar, which allows ratepayers to 
subscribe for solar energy without putting solar panels 
on their own roofs. A community solar project is typically 
developed, owned, and operated by a solar company, 
which then sells subscriptions to customers for a portion 
of the energy that the system generates. These larger 
projects are less expensive per kilowatt to develop than 
individual rooftop solar installations, and thus solar 
companies benefit from economies of scale. Consumers 
can benefit from energy cost savings and clean energy 
without purchasing a solar system or using their own 
rooftop. This model has advantages over the TPO 
residential system model as it expands the adoption of 
solar energy beyond homeowners by requiring even less 
risk and involvement from the customer.

Successes and Limitations of EaaS Models

Early successes of energy-as-a-service models for 
energy efficiency were mainly limited to municipal 
buildings, universities, schools, and hospitals, commonly 
known as the MUSH market. Lawrence Berkeley 
National Laboratory researchers estimated that the 

MUSH sector accounted for 58 percent of the ESCO 
industry in 2006, equivalent to $2 billion, and as much 
as 69 percent of revenues in 2008. This success was 
largely attributed to the large scale of these institutions 
and the streamlined procedures for entering contracts 
of this nature (Hinkle and Schiller 2009). Additionally, 
the low default risk of government-backed contracts 
encouraged ESCOs to seek out business in this market 
(Palmer et al. 2012). 

Newer ESCO models that provide financing, such as 
companies offering ESAs or MESAs, have been geared 
more toward the private sector, particularly commercial 
and industrial customers (Srivastava 2019). This market 
is expected to grow substantially, and Navigant (2017) 
research estimates that the global market for energy-as-
a-service agreements for the commercial and industrial 
sectors will reach as much as $221.1 billion by 2026. 

On the other hand, the EaaS model for efficiency 
improvements has not had much success historically in 
the residential sector. Residential customers are more 
likely than large commercial customers to default on a 
contract, which can discourage companies from seeking 
out residential customers (Palmer et al. 2012). 

Other potential roadblocks to residential market 
penetration may have included greater difficulty in 
application. For example, tracking residential customer 
behavior, especially in the past, may have been 
complicated by technological constraints on data 
availability and access, or by the high effort (and therefore 
low payback) associated with procuring individual 
customers. ESCOs can benefit from economies of scale 
in transaction costs when pursuing business deals with 
large customers that use the same amount of electricity 
as hundreds or even thousands of individual households. 

That situation is starting to change, however, and 
at least one company is working in the residential 
efficiency service space. Sealed, a home improvement 
energy service company doing business in New 
York State, follows a similar model to Metrus, which 
offers energy efficiency as a service primarily to large 
customers—industrial and manufacturing plants, higher 
education, healthcare, and aerospace facilities. Sealed’s 
“Comfort Plan” contract provides efficient equipment for 
residential customers in exchange for service payments 

Figure 1. Ownership Structure of Solar 
Installations under 20 kW, by Year

Source: Lawrence Berkeley National Laboratory (2019)4  
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equal to their energy savings (so Sealed earns all the 
savings benefits). This company’s model could suggest 
that residential customers may not necessarily demand 
energy savings if a company provides another service 
that they value—in this case, improved home comfort 
and more consistent heating and cooling through the 
elimination of air leaks. 

Solar service plans have also demonstrated that the 
energy service industry can succeed in the residential 
sector. Whereas some ESCOs targeted the MUSH 
market and avoided the residential sector to reduce risk, 
companies like Sunrun have successful business models 
that focus on selling energy services to residential 
customers. In the 3rd quarter of 2019, SunRun grew its 
customer base by 24 percent from the prior year and 
earned a net $1.4 billion, a 3-percent increase from the 
previous year.  

Possibilities for the Future

The ESCO and solar cases highlighted above show 
how the EaaS model can help overcome barriers to 
technology adoption by reducing consumers’ capital 
expenditure and their responsibility for managing 
energy devices, thus leading in many cases to 
better outcomes for users and society overall. These 
successes can serve as a framework for addressing 
other challenges caused by misaligned incentives or 
ownership structure in the electricity sector. 

Decarbonization of the electricity sector will likely 
create new challenges for meeting consumers’ energy 
needs. The rise of intermittent renewable generation, 
like wind and solar, will require extensive forecasting, an 
increased need for flexible demand, and likely greater 
use of energy storage to balance grid operations. 
Electrification of transportation and buildings could 
help provide grid flexibility and battery storage, but car 
and building owners may not have incentives or the 
expertise to provide these services. 

The energy-as-a-service model could be used to better 
align customer incentives with operational constraints of 
the grid at large. EaaS could help activate demand-side 
management, assist with the integration of renewables, 
and encourage electrification. One example would 

be a services company that owns and operates grid-
connected water heaters in residences and commercial 
buildings. This company could schedule the water 
heaters to heat the tank during times of high renewable 
production and low energy cost, and then store the 
water for later use. This type of service for building 
occupants provides grid services through time shifting of 
electricity demand and can also save customers money. 

Numerous possibilities exist for future EaaS models, many 
of which are becoming more feasible through technological 
advancement. Almost half of all residential electricity 
customers now use smart meters that track electricity 
usage electronically, which allows for the collection of 
useful data regarding consumer demand and, if applicable, 
home generation. Data analytics and advances in software 
and technology provide new opportunities for service 
companies to help customers save money beyond those 
available when the EaaS model originally evolved. 

Future EaaS business models could likely involve energy 
management through software or ownership of electric 
devices, like cars or water heaters. Such approaches 
could save consumers money while providing societal 
benefits by better matching of electricity demand with 
supply, integrating renewables, and reducing emissions. 
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Notes

1  According to NREL, as of 2018, residential solar panels 
cost about $2.70 per watt DC versus $1.83 per watt for 
commercial systems and $1.06 per watt for utility-scale 
systems. 

2  The net present value to consumers of a given solar 
project under net metering of solar production will 
depend on the location and the retail electricity rate. 
In Los Angeles, for example, a 6 kW solar system that 
costs $12,000 has a nine-year payback period, given 
an average retail electricity rate of 13 cents per kWh, 
according to NREL’s PVWatts Calculator. The same system 
would require a payback time of over 24 years in Seattle, 
where the average retail price is 7.8 cents per kWh. Neither 
case accounts for future increases in the electricity rate, 
which could reduce the payback period.  

3 These models are possible because of solar net 
metering, a state policy that allows customers to sell 
power generated by solar back to the grid. The rate 
varies by state but is typically at the retail rate of 

electricity. Changes to net metering policies would alter 
the feasibility of these business models. Some states 
(recently Louisiana) are considering rolling back net 
metering policies, which would make these models not 
feasible in those locations. 

4 The Lawrence Berkeley National Lab’s Tracking the 
Sun (TTS) data set has information on solar projects in 
the United States that is compiled from state agencies 
and utilities and updated annually. Because of the many 
contributors to data collection, many systems have missing 
values. The data displayed here were filtered to show only 

systems that had information regarding ownership.
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