
 

Smart meters and dynamic pricing can help
consumers use electricity when it's less costly
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From January through September 2022, the U.S. experienced 15 weather and
climate disaster events with losses exceeding $1 billion each. Some of these
events caused multi-day power outages. Credit: NOAA

Americans want their electricity to be cheap, clean and reliable, but that
trifecta is becoming more elusive, thanks to climate change. According
to a 2021 report by the nonprofit research organization Climate Central,
more than 80% of reported major outages across the U.S. from 2000
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through 2021 were caused by weather extremes, such as heat waves,
wildfires and tropical storms.

We are an economist and an electrical engineer investigating how
increased use of two-way smart meter technology can be used to reduce
greenhouse gas emissions from the electricity sector and help the
economy withstand climate-driven weather extremes. As we see it,
adapting the power system to increasingly volatile weather will require a
combination of user-friendly technologies and economic incentives.

The promise of smart meters

Until recently, most U.S. households had mechanical electric meters.
Utility employees would visit each home to take a monthly reading that
the company would use to calculate the household's bill.

Starting in the early 2000s, utilities began rolling out smart meters, also
known as advanced metering infrastructure, or AMI. These electronic
devices measure a home's electricity consumption and communicate it to
the utility wirelessly every few minutes.

Communication between the smart meter and the utility is a two-way
channel, which enables the utility to remotely connect or disconnect
power to a home. The U.S. Department of Energy estimates that as of
2020, more than 90 million residential AMI systems had been installed
nationwide. About two-thirds of electricity meters across the U.S. are
now smart meters.

For utilities, smart meters reduce the cost of meter reading and make it
possible to detect and respond to power outages quickly. The fine-
grained usage data that smart meters provide can help utilities better
understand and predict customer demand using data analytics and
artificial intelligence tools.

2/7

https://www.climatecentral.org/climate-matters/surging-weather-related-power-outages
https://scholar.google.com/citations?user=lfkXE9kAAAAJ&hl=en
https://scholar.google.com/citations?user=JHJozAYAAAAJ&hl=en
https://www.smart-energy.com/wp-content/uploads/Campbell_Hawkins.pdf
https://techxplore.com/tags/electricity+sector/
https://techxplore.com/tags/power+system/
https://www.energy.gov/sites/prod/files/2016/12/f34/AMI%20Summary%20Report_09-26-16.pdf
https://techxplore.com/tags/electronic+devices/
https://techxplore.com/tags/electronic+devices/
https://techxplore.com/tags/electricity+consumption/
https://www.eia.gov/tools/faqs/faq.php?id=108&t=3
https://www.utilitydive.com/news/us-smart-meter-penetration-hits-65-expanding-utility-demand-response-reso/611690/
https://www.smart-energy.com/industry-sectors/data_analytics/utility-spending-on-smart-meter-analytics-to-triple-through-2030/


 

With this information, utilities can manage their operations to help
prevent blackouts due to lack of generating capacity.

Utilities are partnering with companies like Opower to provide
customers with mobile apps and reports that help them monitor and
understand their electricity usage. A typical report may allow a customer
to compare her usage over 12 months with her 100 closest neighbors and
20 most energy-efficient neighbors.

  
 

  

This graph shows electricity use across 13 mid-Atlantic states and the District of
Columbia. In winter and spring, daily usage starts increasing around 5 a.m. as
people get up and prepare for work and school. Winter usage typically declines
in daytime as buildings warm up and outside temperatures rise. In summer and
fall, electricity use rises gradually through the daytime as outside temperatures
increase. It peaks between 5 p.m. and 6 p.m. as people start getting home, then
declines as the sun and temperature go down, easing the need for cooling. Credit:
PJM, CC BY-ND
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Studies show that receiving such reports leads consumers to reduce their
electricity consumption by about 2%. Reducing peak demand by a few
percentage points can enable utilities to avoid blackouts during high
demand periods.

During extreme weather events such as heat waves, utilities routinely 
issue conservation appeals to their customers. Smart meter data analytics
can be used to pinpoint which customers actually respond to these
requests.

Smart devices and dynamic pricing

Utilities are beginning to pair smart meters with other new technologies,
pricing incentives and social "nudges" to encourage electricity
conservation.

For example, companies such as Google, Ecobee, Emerson and 
Honeywell are now designing smart thermostats that are preprogrammed
to meet individual customer preferences. As the temperature changes
throughout the day, the thermostats take action autonomously, such as 
precooling the home when power demand is lower. It has been estimated
that smart thermostats can reduce energy consumption by 10% to 15%.

It's possible to further manage energy use by introducing dynamic
pricing—real-time price shifts that are directly reflected in consumers'
electricity bills. Currently, most U.S. households pay a flat rate for every
kilowatt-hour of electricity they use, regardless of how much it costs to
generate it.

In the simplest version of dynamic pricing, all electricity consumers
would face a higher real-time price for electricity when bad weather
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reduces the supply of power. For an electric utility that has deployed
smart meters, the meters would signal to customers—perhaps via text
message—that the price of power will increase over the next six hours.
This would alert consumers to shut down computers and reduce
discretionary power use.

Pricing experiments in Washington, D.C., and other cities have
demonstrated that consumers reduce their electricity consumption when
they face price spikes during peak electricity demand periods. If enough
people and firms participated, aggregate demand for power would
decline, reducing the systemwide risk of blackouts.

This strategy is also good for the environment. Utilities often resort to
high-polluting power plants that run on fossil fuels when demand
exceeds supply. These plants contribute to local air pollution and global
greenhouse gas emissions.

Introducing critical peak pricing for electricity reduces this need for
dirty power. Averting power blackouts also will reduce reliance on home
generators, which often emit harmful particulate air pollution.

Keeping dynamic pricing fair

Clearly, some consumers can respond to price spikes more easily than
others. For example, a person who uses home dialysis cannot easily
reduce her electricity consumption on short notice.

Highly volatile electricity pricing without safeguards could trigger public
backlash. This happened during the 2021 deep freeze in Texas, which
exposed some consumers to astronomical electricity bills during a life-
threatening cold wave.

Economists have devised pricing strategies to encourage energy
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conservation without price gouging vulnerable people. For example, a
utility can use smart meter data and artificial intelligence to identify
customers who are major electricity consumers but also respond to price
increases by reducing their power usage. These consumers could be
offered an annual financial incentive in return for enrolling in critical
peak pricing programs.

Customers who voluntarily accept the deal would face price spikes on
perhaps 15 days a year. They could protect themselves from large energy
bills by investing in energy conservation measures, such as installing
insulation, energy-efficient appliances or solar panels.

In aggregate, their expected response—reducing their power use during
peak periods—would help to reduce blackout risk. Federal money from
the recently enacted Inflation Reduction Act could be used to pay the
upfront incentive fees.

This approach reflects the fact that a small percentage of electricity
consumers typically account for a large share of total demand. If 10% of
consumers account for 30% of an electric utility's demand, and that
group can be encouraged to reduce its consumption by 50%, then
aggregate demand will decline by 15% during critical peak pricing
events. The other 90% of consumers would not be exposed to price
spikes.

Clean energy funding in the Inflation Reduction Act will represent the 
single largest investment in climate and energy in the U.S. to date. We
believe targeting some of this funding toward programs that encourage
adoption of smart energy measurement devices, along with introducing
real-time price signals of resource scarcity, will help advance the clean
energy transition.

This article is republished from The Conversation under a Creative
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