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AI: What it Can Do, and Why it Needs Safeguards
	
What is artificial intelligence, and why do I need to know? Artificial intelligence (AI) is the ability of machines to perform tasks that would normally require human intelligence. These machine capabilities both inspire and unnerve; trucks that drive themselves, computer programs that develop drug therapies, software that writes news articles and composes music. But before you can imagine the possibilities, you need to know the basics

At the most basic level, AI involves the exhibition of intelligence by a machine. Machine learning (ML) refers to the processes by which a computer can train and improve an algorithm or computer model without step-by-step human involvement. An algorithm is a set of instructions that describe the way to solve particular problems.  When people speak of regulating AI or ML, at root, they are really suggesting the need to control algorithms and algorithmic processes because they are at the heart of all machine learning. Moreover, because AI and ML are computational sciences, to regulate them means at some level we are regulating computing and mathematical modeling techniques. These realities also complicate AI governance.

The effectiveness of most AI/ML tools depends upon enormous computing power, large data sets, and powerful computational analysis tools that power deep learning models and other AI learning methods. These building blocks of AI, especially big data, raise policy issues in their own right, especially on privacy and data security grounds. Indeed, many of today’s AI governance discussions are simply extensions of policy debates that have been going on for many years in big data circles.

Finally, so-called foundational models (models trained on broad data that can be adapted to a wide range of downstream tasks) are capturing great attention today because they are akin to a digital Swiss Army knife can be widely used to accomplish a number of different tasks. Popular foundational models or generative AI systems like DALL-E, GPT-4, and LaMDA let users create AI-powered art, scripts, and chatbot conversations. Generative systems are algorithms, which can be used to create new content, including audio, code, images, text, simulations, and videos. Large language models (LLMs), like OpenAI’s ChatGPT, are one type of generative system built on top of a foundational model. Foundational models hold the potential to help democratize the use of AI, but in the process give rise to various new risks of misuse: misinformation, deception, copying, etc. — which also makes AI governance more complicated.

Source: Artificial Intelligence Primer: Definitions, Benefits & Policy Challenges
This series of TED talks and attached articles will offer a big-picture overview of some of the potential benefits of AI in our industry and challenges they pose to widespread adoption.  

Session Title: How AI could empower any business
Speaker:  Andrew Ng – TED2022
Session Description:
Expensive to build and often needing highly skilled engineers to maintain, artificial intelligence systems generally only pay off for large tech companies with vast amounts of data. But what if your local pizza shop could use AI to predict which flavor would sell best each day of the week? Andrew Ng shares a vision for democratizing access to AI, empowering any business to make decisions that will increase their profit and productivity. Learn how we could build a richer society – all with just a few self-provided data points. Video Link

Session Title: Why AI is incredibly smart and shockingly stupid
Speaker:  Yejin Choi – TED2023 
Session Description:
Computer scientist Yejin Choi is here to demystify the current state of massive artificial intelligence systems like ChatGPT, highlighting three key problems with cutting-edge large language models (including some funny instances of them failing at basic commonsense reasoning.) She welcomes us into a new era in which AI is becoming almost like a new intellectual species -- and identifies the benefits of building smaller AI systems trained on human norms and values. (Followed by a Q&A with head of TED Chris Anderson). Video Link 

Session Title: Does AI actually understand us?
Speaker:  Alona Fyshe – TED@DestinationCanada
Session Description:
Is AI as smart as it seems? Exploring the "brain" behind machine learning, neural networker Alona Fyshe delves into the language processing abilities of talkative tech (like the groundbreaking chatbot and internet obsession ChatGPT) and explains how different it is from your own brain -- even though it can sound convincingly human. Video Link 
Session Title: 6 big ethical questions about the future of AI
Speaker:  Genevieve Bell – TED Salon: Dell Technologies
Session Description:
Artificial intelligence is all around us ... and the future will only bring more of it. How can we ensure the AI systems we build are responsible, safe and sustainable? Ethical AI expert Genevieve Bell shares six framing questions to broaden our understanding of future technology -- and create the next generation of critical thinkers and doers. Video Link 

Session Title: The urgent risks of runaway AI, and what to do about them
Speaker:  Gary Marcus – TED2023
Session Description:
Will truth and reason survive the evolution of artificial intelligence? AI researcher Gary Marcus says no, not if untrustworthy technology continues to be integrated into our lives at such dangerously high speeds. He advocates for an urgent reevaluation of whether we're building reliable systems (or misinformation machines), explores the failures of today's AI and calls for a global, nonprofit organization to regulate the tech for the sake of democracy and our collective future. (Followed by a Q&A with head of TED Chris Anderson). Video Link 
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Businesses are employing artificial intelligence (AI) in a variety of ways to improve efficiencies,
save time and decrease costs. With continued advancements, Al is quickly becoming a precious
resource for companies across industries. To better understand how businesses use Al, Forbes
Advisor surveyed 600 business owners using or planning to incorporate Al in business. The results
revealed AI’s impact on areas such as cybersecurity, fraud management, content production and
customer support, including the use of top chatbots.
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Over half of business owners use artificial intelligence for cybersecurity and fraud
management.

One in four business owners are concerned about Al affecting website traffic.

Almost all (97%) business owners believe ChatGPT will help their business.
One in three businesses plan to use ChatGPT to write website content, while 44% plan to use
ChatGPT to write content in other languages.

Nearly half (46%) of business owners use Al to craft internal communications.
Over 40% are concerned about an over-dependence on technology due to Al use.

Nearly two-thirds(64%) of business owners believe Al will improve customer relationships.

How Businesses Are Using Artificial Intelligence

Businesses are turning to Al to a greater degree to improve and perfect their operations. According
to the Forbes Advisor survey, businesses are using Al across a wide range of areas. The most
popular applications include customer service, with 56% of respondents using Al for this purpose,
and cybersecurity and fraud management, adopted by 51% of businesses.

Other notable uses of Al are customer relationship management (46%), digital personal assistants
(47%), inventory management (40%) and content production (35%). Businesses also leverage Al
for product recommendations (33%), accounting (30%), supply chain operations (30%),
recruitment and talent sourcing (26%) and audience segmentation (24%).

.|
Top Ways Business Owners Use Artificial Intelligence

Forbes Advisor surveyed business owners to find out how they currently use or plan to use Al within
their business

Source: Forbes Advisor » Embed Forbes ~pvisor

Businesses Are Using Al To Improve the Customer Experience

Al is playing a significant role in enhancing customer experiences across touchpoints. According to
the Forbes Advisor survey, 73% of businesses use or plan to use Al-powered chatbots for instant
messaging. Moreover, 61% of companies use Al to optimize emails, while 55% deploy Al for
personalized services, such as product recommendations.

Businesses also leverage Al for long-form written content, such as website copy (42%) and
personalized advertising (46%). Al has made inroads into phone-call handling, as 36% of
respondents use or plan to use Al in this domain, and 49% utilize Al for text message optimization.

https://www.forbes.com/advisor/business/software/ai-in-business/ 2/12
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Ways Al is Improving the Customer Experience

Forbes Advisor found how businesses are using artificial intelligence at various customer touchpoints

Source: Forbes Advisor « Embed Forbes ADVISOR

Business Processes Artificial Intelligence Is Improving

Al is allowing companies to become more nimble and productive. According to the Forbes Advisor
survey, Al is used or planned for use in various aspects of business management. A significant
number of businesses (53%) apply Al to improve production processes, while 51% adopt Al for
process automation and 52% utilize it for search engine optimization tasks such as keyword
research.

Companies are also leveraging Al for data aggregation (40%), idea generation (38%) and
minimizing safety risks (38%). In addition, Al is being used to streamline internal
communications, plans, presentations and reports (46%). Businesses employ Al for writing code
(31%) and website copy (29%) as well.
]

Internal Processes Business Owners Use Al to Improve

Source: Forbes Advisor « Embed FOl‘beS ADVISOR

The Majority of Business Owners Expect Al Will Have a Positive Impact on
Their Business

Most business owners think artificial intelligence will benefit their businesses. A substantial
number of respondents (64%) anticipate Al will improve customer relationships and increase
productivity, while 60% expect Al to drive sales growth.

Al is perceived as an asset for improving decision-making (44%), decreasing response times (53%)
and avoiding mistakes (48%). Businesses also expect Al to help them save costs (59%) and
streamline job processes (42%).

A
The Positive Impact Business Owners Expect from Al

https://www.forbes.com/advisor/business/software/ai-in-business/ 3/12





8/9/23, 11:53 AM How Businesses Are Using Artificial Intelligence In 2023 — Forbes Advisor

Concerns Business Owners Have Using Artificial Intelligence

While business owners see benefits in using Al, they also share some concerns. One such concern is
the potential impact of AI on website traffic from search engines. According to the survey, 24% of
respondents worry Al might affect their business’s visibility on search engines.

However, 64% do not have this concern and 12% remain unsure. This concern might be driven in
part by the increasing adoption of tools like AI-driven ChatGPT, with 65% of consumers saying
they plan to use ChatGPT instead of search engines. Balancing the advantages of Al with potential
drawbacks will be crucial for businesses as they continue to navigate the evolving digital landscape.

1in 4 Business Owners Think Artificial Intelligence Will Affect
Traffic to Their Website

Forbes Advisor asked business owners if they are concerned about Al affecting customers finding their
business on search engines

Source: Forbes Advisor « Embed Forbes ADVISOR

Over 40% of Business Owners Are Concerned About Technology Dependence

Business owners expressed concern over technology dependence, with 43% of respondents
worrying about becoming too reliant on AI. On top of that, 35% of entrepreneurs are anxious about
the technical abilities needed to use Al efficiently. Furthermore, 28% of respondents are
apprehensive about the potential for bias errors in Al systems.

One-Third of Businesses Are Concerned Al Will Cause Workforce Reduction

A significant concern among businesses when it comes to Al integration is the potential impact on
the workforce. The data indicates that 33% of survey participants are apprehensive that AI
implementation could lead to a reduction in the human workforce. This concern is mirrored by the
wider public, with 77% of consumers also expressing apprehension about human job loss due to Al
advancements.

One-Third of Businesses Are Concerned About Misinformation From Al

A notable concern for businesses surrounding Al integration is the potential for providing
misinformation to either the business or its customers. The data reveals that 30% of respondents
are concerned about Al-generated misinformation, while 24% worry that it may negatively impact

https://www.forbes.com/advisor/business/software/ai-in-business/ 4/12
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A
Business Owner's Concerns of Using Artificial Intelligence

Source: Forbes Advisor « Embed Forbes ADVISOR

Almost All Business Owners Think ChatGPT Will Help Their Business

The majority of business owners believe that ChatGPT will have a positive impact on their
operations, with a staggering 97% identifying at least one aspect that will help their business.
Among the potential benefits, 74% of respondents anticipate ChatGPT assisting in generating
responses to customers through chatbots.

Additionally, businesses foresee Al streamlining communication with colleagues via email (46%),
generating website copy (30%), fixing coding errors (41%), translating information (47%) and
summarizing information (53%). Half of respondents believe ChatGPT will contribute to improved
decision-making (50%) and enable the creation of content in different languages (44%).

-
How Business Owners Believe ChatGPT Can Help Their Business

Source: Forbes Advisor « Embed Forbes ADVISOR

Potential Positive Impacts ChatGPT Will Have on Businesses

Business owners are optimistic about how ChatGPT will improve their operations. A resounding
90% of respondents believe that ChatGPT will positively impact their businesses within the next 12
months. They attribute this positive outlook to several factors. Fifty-eight percent believe ChatGPT
will create a personalized customer experience, while 70% believe that ChatGPT will help generate
content quickly.

Business owners also anticipate improved decision-making (48%), enhanced credibility (47%),

increased web traffic (57%) and streamlined job processes (53%).

.|
The Positive Impacts of ChatGPT on Businesses

Forbes Advisor asked business owners in what ways they believe ChatGPT will positively impact their
business

https://www.forbes.com/advisor/business/software/ai-in-business/ 5/12
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Conclusion

AT and tools such as ChatGPT are becoming increasingly significant in the business landscape.
Survey results indicate that businesses are adopting Al for a variety of applications such as
customer service, customer relationship management (CRM) and cybersecurity. They are also
focusing on improving customer experience through personalized services, instant messaging and
tailored advertising. Additionally, Al is enhancing internal business processes such as data
aggregation, process automation and SEO tasks.

While concerns exist, such as technology dependence and potential workforce reduction, most
business owners foresee a positive impact from AI implementation. The anticipated benefits of
ChatGPT, such as generating content quickly, personalizing customer experiences and
streamlining job processes, demonstrate the transformative potential of Al in various aspects of
business.

Methodology

This online survey of 600 American business owners who currently use artificial intelligence (AI)
or plan to incorporate Al in the next six months was commissioned by Forbes Advisor and
conducted by market research company OnePoll, in accordance with the Market Research Society’s
code of conduct. Data was collected from March 20 to April 5, 2023. The margin of error is +/- 4.0
points with 95% confidence. This survey was overseen by the OnePoll research team, which is a
member of the MRS and has corporate membership with the American Association for Public
Opinion Research (AAPOR).
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I write about the global energy business.
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Listen to article 6 minutes

SHANGHAI, CHINA - JUNE 18: Cutting edge applications of Artificial Intelligence are seen
on display ... [+] GETTY IMAGES

Artificial intelligence is the latest buzz—geeky stuff that can
improve energy efficiency, productivity, and outcomes. But it is a

fledgling concept, making room for errors. And that’s why the

https://www.forbes.com/sites/kensilverstein/2023/06/07/how-will-artificial-intelligence-fit-into-the-energy-sector/?sh=11be7a2a23cc 1/7
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smart move is to test a problem and simulate solutions, sharing the

best outcomes industrywide.

Artificial intelligence — or Al for short — gives companies a holistic
view and gathers data to improve productivity, limit expenses, and
reduce environmental costs — a process now possible because of
bandwidth capacity and cloud technologies. Al can develop
algorithms and thus eliminate repetitive tasks. Managers can
therefore increase productivity and minimize costs, allowing them

to be globally competitive.

Consider the massive adoption of renewables and its effect on the
electricity network — the most sophisticated machine ever
invented: adding intermittent resources to it makes delivery more
complex, compounded even further by pouring on electric vehicles

and battery storage.

"If we want humans to do that, we're going to need many, many,
many more of them, to the point where it would not make
economic sense. However, suppose we can utilize these
technologies properly. In that case, it can help us to manage a very
complicated grid to provide low-cost, decarbonized energy to
everyone,” says Jeremey Renshaw, senior technical executive for

the Electric Power Research Institute.

Renshaw, who spoke at the United States Energy Association’s
virtual summit on AI where this reporter was a panelist, adds that
the technology permits grid operators to make critical decisions in
real-time. For example, the utility industry can gather hundreds of
thousands of pictures of the transmission and distribution system
— used to create algorithms that incorporate data and offer

solutions.

MORE FROM FORBES ADVISOR
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Al eliminates “mundane activities,” so those running heavy
industrial operations can solve problems and improve
performance, which translates into more profitable enterprises. As
for power plants, the technology can help managers balance supply
and demand issues, maintain their plants, and improve safety

measures.
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Philip Singer, business architect for data and Al at Hewlett-Packard Enterprises (HPE),

operates a ... [+] AFP VIA GETTY IMAGES

In other words, the machines run through innumerable scenarios
and memorize all potential patterns — something people cannot do.
The algorithm takes the data and updates it as circumstances
change. When this power combines with cloud computing and
high-speed 5G networks, companies can leverage the intelligence

and get a competitive advantage.

According to McKinsey & Company, Al and digitization can
increase asset productivity by up to 20% while reducing

maintenance costs by 10%.

Al can also predict weather patterns, enabling grid operators to
accurately gauge when wind and solar resources are available. The

network is, therefore, more reliable.

Marec Spieler, head of global business development for Nvidia, told
the audience the technology can accurately and effectively simulate

weather and climate forecasts. The practical effect is to maximize

https://www.forbes.com/sites/kensilverstein/2023/06/07/how-will-artificial-intelligence-fit-into-the-energy-sector/?sh=11be7a2a23cc 4/7
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wind and solar resources — and know where to locate them — not
just currently but also 10 to 20 years out. System planners use that

information to design the necessary infrastructure.

“We can get an accurate representation of the future climate,” he
says. However, “I don't anticipate we'll see many autonomous

operations without humans in the loop.”
Where’s the Manager?

To be sure, Al is not foolproof. Its responses are mathematical —
algorithms devised by humans. Something unforeseen may
happen: earthquakes, solar flares, or wildfires, requiring a real
person to intervene and make decisions. Those events can cause

widespread blackouts, putting lives in danger.

If an adverse event occurs, who or what is at fault: the algorithm’s
designers, the energy company that relied on artificial resources, or
the individual on the scene managing the problem? Companies
must adequately train managers to make informed decisions
because the grid is so complex. As the economy decarbonizes and
runs on more electricity — wind and solar power — the network
must expand and have the intelligence to redirect electrons to avoid

congestion or trouble spots.

Daniel Robertson, senior director of innovation at Landis + Gyr
says it is analogous to automated vehicles. In that case, the chain of
potential liability stretches from the carmaker to the technology

developer to the car driver.

“We have a complex and sensitive system that should not be fully
entrusted to an Al system,” adds John E. Savage, Wang Professor
Emeritus of Computer Science at Brown University. “If a scenario

has not been planned for, and you don't have a human in the loop,
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you're in trouble. Al is a very powerful and useful tool. It’s
increasing productivity everywhere, and we will live with it for the
rest of our lives. But, on the other hand, we also need to understand

the risks it presents.”

That is well said — especially true for the energy sector, which
provides the foundation for human existence and economic
progress. In the United States, the sector made up 4.8% of the gross
domestic product. Al has enormous potential and pitfalls,
compelling the corporate world to tread thoughtfully.

Follow me on Twitter.

@ Ken Silverstein D

Since the late 1990s, I’ve covered energy, beginning with the rise and fall of
Enron — first as a magazine writer before becoming a columnist and editor....
Read More
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Al in the Utility Industry

Custom content for Bidgely by Utility Dive’s Brand Studio

Utility 2.0
How Al can transform everything from utilities’ customer
engagement to their operations

It's a funny punchline because it’s tfrue: The goal of most utility
executives is to lead the second-most innovative company in the
industry.

To be fair, we should all be happy that utilities are more risk-averse
than most companies in other industries. When your fundamental
mission is to literally keep the lights on and provide the power
modern society needs to function, dabbling with untested
technologies and business models can have profoundly bad
outcomes.

But anyone who has watched a football or basketball game
recently knows that artificial intelligence (Al) has long since
crossed the chasm from promising idea to foundational business
tool. Indeed, all those ads about how Al is transforming industries
from logistics to healthcare to professional sports reflects the

https://www.utilitydive.com/news/ai-in-the-utility-industry/54 3876/
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Despite its ubiquity and hype, not everyone understands what Al
actually means. At the biggest-picture level, Al is simply the
capacity of machines and computers to mimic human behavior.
Underneath that big umbrella definition, though, are machine
learning fechnologies and sophisticated algorithms that help
machines and computers work smarter and more effectively than
us mere mortals.

It's why Al’s ability to identify trends and anomalies in huge data
sets is such a potentially powerful tool for detecting diseases.
What’s even more exciting is that Al thrives on data: As the volume
of data gets larger, Al's ability to translate that mountain of
information into meaningful insights gets better.

The simple fact that utilities are now evaluating and testing Al to
help transform their operations, customer relationships and
business models is a testament to how mainstream it has become.

For example, led by the Electric Power Research Institute (EPRI),
the industry’s premier research organization, a broad swath of
utilities has been investigating the use of drones and Al to improve
the inspection of transmission and distribution assets. The
underlying rationale is simple: Unmanned drones equipped with
cameras can collect massive troves of images of conductors,
transformers and other equipment that can then be analyzed
quickly and thoroughly by Al. There is already a broad agreement
in the industry that this approach has the potential to identify
equipment at risk of failure in a manner that is much faster and
safer than a current method that relies on manual inspections.

While transmission and distribution infrastructure inspections may
be the most well-known application of Al in the utility industry, it’s
hardly the only one. Al has the potential to manage the already-
large and accelerating influx of distributed energy resources like
solar and battery storage, which has triggered a substantial
increase in the bi-directional flow of energy and the creation of a

https://www.utilitydive.com/news/ai-in-the-utility-industry/54 3876/ 2/24
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“Why not just do business-as-usual? | think utilities are starting fo
understand that, like a lot of other industries, if they do that their
business could be affected in a significant way,” said Abhay
Gupta, co-founder and chief executive officer at Bidgely, a
software company that works with utilities around the world to
harness the power of Al. “North America is currently, for the most
part, a regulated environment. But there’s no guarantee that’s not
going to change in the future. There are companies out there,
particularly in the tech world, that would salivate at having the
captive audience or the revenue stream that utilities have from
consumers.”

Adding to those competitive pressures is the increasing
expectation all consumers have around hyper-personalization,
thanks mainly to their day-to-day experience with companies like
Netflix, Amazon and Google. Fortunately, utility customers are
largely receptive to improved engagement and support from
utilities. Indeed, a 2017 Deloitte survey of residential utility
customers found that a large majority of people ranked their
utilities as the preferred provider of distributed energy resources,
like solar. Importantly, the Deloitte survey also revealed an
openness among residential customers to additional services from
their utilities, including improved monitoring and management of
their energy usage. It’s why Deloitte recommends ufilities work to
not only become more customer-centric, but also consider
partnering with companies outside the industry to develop and
deliver new data analytics products and services.

Thanks to Al, utilities are enviably positioned to take advantage of
customer interest in deeper engagement. In fact, utilities already
have what Al needs to thrive. “They have a mountain of customer
data. For machine learning to operate or to be successful, it has to
have a cache of data to learn against,” said Gupta. “This is an
unnatural advantage that they have that they are currently not
really exploiting or leveraging.”
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improve customer engagement. It's about taking a Netflix kind of
approach to personalization to forge a mutually beneficial
relationship with utility customers. And to deliver the equivalent of
what Netflix does with personalized movie title and trailer
suggestions in the utility world requires genuinely understanding
how consumers use energy on the individual appliance level. This
scenario is possible only through the energy disaggregation that
can be achieved by applying machine learning algorithms to
monthly and smart meter data reads.

The difference between an understanding of appliance by
appliance energy use in a household and educated guesses about
typical household energy usage that are based on neighboring
homes is significant. And that difference is even more glaring
when the information is used to determine not only which
customers utilities seek to enroll in demand-side management
programs but also the sorts of messages that are crafted fo
communicate with them.

“Utilities are still sending offers to upgrade a pool pump to people
who don’t own pools,” said Gupta. “If you want to build a
relationship with a customer and the customer’s current reference
point is a highly personalized interaction, it’s a huge lost
opportunity that can be remedied using Al on customer data.”

There’s plenty of reason to believe that an increased focus on
customer engagement is good for business. A 2018 report by
audit firm KPMG LLP argued that companies delivering the most
personalized experiences to their customers ultimately reap higher
revenue growth and increased brand standing and loyalty. KPMG's
top-ten ranking of companies providing the most personalized
customer experience was led by Navy Federal Credit Union and
included three grocery store chains. No utilities made the top ten.

But the consulting firm EY envisions a host of ways that Al can
elevate the personalized experiences utility customers receive. The
automation that Al delivers to customer service can let a utility
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indicate customer dissatisfaction - perhaps tone of voice or choice
of words or questions about energy usage or tariffs - enabling
intervention and remediation to reduce frustration,” wrote Thierry
Mortier, EY Global Innovation Lead for Power & Utilities, in a blog
post.

The use cases for Al in the utility industry extend well beyond
improved customer engagement and include improved regulatory
compliance, better transmission and distribution planning, and
new electrification opportunities that can bolster revenues.

In other words, Al can be a fuel that leads to a new kind of ufility.

“A lot of utilities are looking to transition from selling kilowatt-hours
to selling products and services,” said Gupta. “In as much as a
utility can get more visibility about their consumer’s lifestyle and
the profile of their usage and what’s important to them and
motivates them, the more they can ensure that what they offer is
valuable and useful to them.”

\ - p
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Our Electric Future

How electrification benefits customers and utilities — and how Al
can help

There are few things in this complex, opinionated and messy
world that can be categorized as universally positive. There’s a
strong argument to be made that increased electrification is one.

Obviously, one of the primary beneficiaries of increased
electrification would be the utilities supplying the electricity. The
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what it ferms “efficient electrification” initiatives. But EPRI
calculates that pursuing electrification would lead to cumulative
load growth of between 24% and 52%.

But by no means would utilities be the only winners if electricity
were more ambitiously harnessed to do everything from power
cars, buses, heat pumps and warehouse equipment, or to grow
crops in large indoor warehouses.

In short, a lot of good things would happen. Last April, EPRI
released a National Electrification Assessment that outlined the
societal, customer and utility impacts of electricity providing up to
50% of final energy consumption by 2050. The results: Increased
grid efficiency and flexibility, improved human health thanks to
better air quality, reduced energy consumption and consumer
costs, as well as significantly lower greenhouse gas emissions,
even in the absence of climate policy.

How does increased electrification deliver such wide-ranging
benefits? The example of electric transportation is illustrative.
Since 2000, the electric power sector has reduced its emissions
of carbon dioxide by 20% and sliced criteria air pollutants by
80%. Which means that vehicles with batteries that are charged
by the grid are becoming less damaging to air quality and the
climate every year that the overall grid gets cleaner — which is
every year.

But capitalizing on the promise and benefits of increased
electrification requires new tools to help utilities robustly manage,
optimize and ultimately monetize the opportunities that come from
a modernized and transformed grid. Artificial intelligence (Al) is
one of the most essential tools for utilities to embrace.

The use of Al fo encourage and optimize the expected influx of
electric vehicles provides a powerful example of how load-level
information can be used to deliver benefits to EV drivers and
utilities alike. Already, momentum around EV adoption is
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million in 2025 and 30 million in 2030.

“A lot of that is being driven by the fact that EVs are becoming
more and more affordable,” said Abhay Gupta, co-founder and
chief executive officer at Bidgely. “Internal combustion engines
will start to become more expensive than electric vehicles in short
order.” In fact, BNEF research in 2018 found that lithium-ion
battery pack costs averaged around $208 per kilowatt-hour in
2017. By 2030, predicts BNEF, the cost will have dropped to
about $70 per kilowatt-hour. The same report projects that EVs
will reach price parity with internal combustion powered cars by
2024.

Al can be used to accelerate the adoption of EVs and, once
people have them, ensure that drivers and utilities are getting the
most out of them financially. Here’s how it works: Al allows for
energy disaggregation, which is simply a complex way of saying
that it provides visibility into the fine details of the minute-by-
minute energy usage of critical loads within a house. Visibility into
EV charging — 80% of which takes place at home — provides
information that can be leveraged to assist the homeowner, the
utility and the grid as a whole.

One of the biggest problems is that the grid was never designed
to have that high a capacity of demand at the same time. For
example, if 10 homeowners on a street start charging their
vehicles with fast charger at the same time, it is likely that we will
surpass the capacity of the distribution transformer for that street.
Every car manufacturer is about to release long range battery cars
that even with fast charging would take 8-10 hours to charge
overnight. This means that the option of staggering the car
charging by a few hours would even not work for the grid as the
adoption of EVs take on. The role of Al is critical at every stage.
The first stage of growth is to identify which homes have EVs and
help them move to time of use pricing. As the number and battery
size of EVs increase - the role of Al may become arbitraging and
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pricing to offer super low pricing at times when there is excess
capacity and super high pricing when you have higher demand.
An example of this is Uber pricing - when demand is high, uber
prices go up and users can decide to pay that price, or take
alternate transport or wait for 30 minutes for demand to go down.
This is just one proposed solution - there may be many other
solutions - combining generation and battery storage with
charging is another one that further complicates the equation of
who can charge when.

For instance, Al can alert a utility that a home has an EV using a
level one charger that typically begins charging a battery at 6 p.m.
each night. If you know that as a utility, you now have the option
to encourage that user to put a timer on their charging so they
can charge at midnight when electricity is cheaper instead of 6
p.m. Or, you can even offer them a level two charger at a
discount, which allows the utility to have control of the charger.
Then the utility can send price signals or maybe even control that
charger to help manage grid load.

These are all options that are financially advantageous to both
utilities and EV owners, but they are options that utilities can’t
confidently present to customers without the sort of granular
information that Al provides. Utilizing Al-enabled visibility to offer
EV-friendly rates or discounts on chargers helps utilities
economically manage what can often be costly peak demand.

But it also is a way to ensure that ufilities are relevant and resonant
in their communication with customers — it's the kind of data that
utilities need to help foster everything from interest in EVs to
parficipation in utility demand side management and energy
efficiency programs.

By taking this information, you're able to have targeted offers that
make sense for people. It’s not just an offer. You become that
trusted energy advisor that utilities want to be.
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Happy Customers Equals Happy
Utilities

How utilities can leverage Al for customer satisfaction and
engagement

Every company in every industry cares deeply about cultivating
highly satisfied and engaged customers. It's the sort of statement
that seems so obviously self-evident that it’s not worth uttering.

In the utility industry, though, the importance of customer
satisfaction has not always been recognized. Case in point: A few
years ago PricewaterhouseCoopers (PWC) released a research
report titled “Beyond the hype: What is the value of customer
satisfaction to a regulated utility?” Far from just assuming
everybody knew the answer, PWC deemed it a question worthy of
research.

PWC ultimately delivered a host of answers about why customer
satisfaction should be a top priority for regulated utilities. For
example, PWC’s researchers found that customer satisfaction is an
important factor influencing the outcomes of regulatory initiatives.
Though they didn’t claim a one-to-one correlation between high
customer satisfaction and the approval of rate increases, PWC’s
researchers did argue that a minimum level of customer
satisfaction was vital.

As the energy system has undergone dramatic change in recent
years with the influx of distributed energy resources (DER) and the
potential threat of competition from non-utility energy providers,
the importance of customer satisfaction and engagement has only
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business from disruptive entrants.

It's also important fo remember that utilities and the customers
they serve do not exist in a vacuum. Consumer expectations about
how their utility should engage with them are heavily influenced
by their experiences with other companies, especially those
delivering a fully digital experience like Netflix, Google, and
Instagram, all three of which engage customers with highly
personalized offers and instant responses.

Though utilities may be starting from a shortfall when it comes to
engaging and satisfying customers, they also have significant
advantages compared to companies in other industries. In
particular, utilities have access to massive amounts of data about
their customers - data that can be used to improve customer
engagement and satisfaction.

And the recipe for improving customer satisfaction is not exactly a
guarded secret. In fact, J.D. Power conducted research that
highlights the importance of pursuing a strategy of proactive
customer engagement. For these efforts to be successful, J.D.
Power says they must be personalized, actionable and timely.

For utilities, the ability to do this rests on the robust, precise data
and insights that artificial intelligence (Al) can deliver. “It’s the
ability to process massive amounts of data in an infelligent way
and learn from that data,” said Josh Gleason, Head of Product
Marketing for Bidgely, a Mountain View, California-based software
company that uses Al to help utilities improve customer
satisfaction and engagement.

But what kinds of data can actually be translated into tangible
actions that utilities can take in order to improve customer
engagement and satisfaction? The answer to that question begins
by being clear-eyed about how people actually engage with
energy. While it’s true customers depend on the grid, the grid is at
least one step removed from their actual experience with energy
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“Engagement at the consumer level and education at the
consumer level has to start with appliances,” said Gleason.
“People don’t interact with the grid, they interact with their light
switch, and they interact with the start button on their washing
machine. If you, as a utility, don’t know what those interactions
are, how do you know how people are using your service? How
can you personalize that? You can’t.” It’s similar to asking people
to cut down their expenses even though they have no idea how
much they spend on travel, groceries, eating out and other
monthly bills. Only awareness and education about their individual
circumstances can begin to change behavior.

Al provides a highly personalized view of those household
interactions with different appliances through sophisticated
energy disaggregation and customer segmentation. It's an
approach that leverages lessons learned from a few homes
around behaviors and preferences and projected bill amounts and
the propensity people have to call a utility’s customer service line.

It's not easy to pull off. To achieve this appliance-level view of
energy usage, data scientists must have massive amounts of data
that can inform the algorithms they or computers write fo identify
which distinct usage patterns equate to an air conditioning unit, a
pool pump or an electric heater, for example. While us humans
tend to get less efficient at picking out patterns and performing
well as the volume of information increases, Al is just the opposite.
“It's coming to conclusions humans cannot make because it’s
processing so much data,” said Gleason. “And the beauty is that it
gets more powerful and more accurate the more data it obtains.”

The more significant point here is that Al can provide utilities with
the highly personalized, actionable and timely information they
need to communicate with customers in a way that drives
enhanced engagement and satisfaction.
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customers. “We are sending everyone in the program what we call
a mid-cycle alert that says, ‘Hi, John Doe, it looks like your bill is
going to be $20 higher this month and here are the likely

999

culprits,” said Gleason.

In this particular scenario, not only was the alert sent about a bill
that was projected to be higher than usual, it also includes actions
customers can take to address the problem. Millions of these
alerts have been sent, and over 90% of customer reviews about
them have been positive. This is just one example of how Al can
be used to improve customer engagement.

It's also just the beginning. Utilities can leverage the power of Al in
much the same way as Amazon and Netflix. For example, Netflix
eschews the use of traditional demographics and instead replaces
them with so-called “taste clusters.” These clusters are based on
the actual viewing habits of Netflix customers, which becomes the
data that allows the company to do such a good job of
recommending movies and TV shows its customers might enjoy.
Not only is the use of clusters scalable, it becomes more precise,
relevant and powerful with every extra piece of information it can
harness.

A similar clustering approach is possible in the utility industry. Data
provided via clusters and energy disaggregation becomes like the
viewing habits Netflix uses to deliver personalized suggestions.
Utilities can use the data to not only present their customers with
programs and information that is relevant and useful, but
clustering also can help utilities present that information in a way
that is more likely to elicit a response.

In a relatively short period of time, many utilities have made
improving customer engagement and satisfaction a higher priority
- don’t expect too many more research reports investigating the
value of customer satisfaction to regulated utilities. It's more likely,
thanks to the improved use of utility data with Al, to see
researchers probe this question: Which utility is most like Netflix?
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Right Person, Right Message

The value of Al for optimizing utility programs

Smart thermostats, efficient appliances, distributed energy
resources and other advanced technologies are rapidly
transforming the global utility industry. Yet the approach many
North American utilities take to get customers to sign-up for
various demand side management (DSM) programs doesn’t take
advantage of cutting-edge technology and data analytics.

“Right now, the approach is typically mass marketing,” said Matt
Hale, a product manager at Bidgely, a Mountain View, California-
based software company that works closely with utilities around
the globe to better engage with their customers. “It’s billboards,
radio ads and a fair amount of dabbling with social campaigns.”

Some utilities have also utilized home energy reports and online
surveys as a lure to draw customers into DSM programs; the idea
being that showing their customers how their energy consumption
compares to their neighbors will motivate them to embrace
programs that can help slice their bills. But even these techniques
don’t have highly personalized data about a homeowner’s energy
use and needs. That is only possible when a homeowner fills out
an online survey, something that only around 10% to 15% of the
people actually do. What about the vast majority of people who
don’t fill out the surveys?

An even more fundamental challenge around the use of mass
marketing approaches to get customers to sign up for DSM
programs is that they often don’t accurately identify the customers
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biggest savings and benefits from the use of technology like a
smart thermostat also helps utilities run more cost-effective
programs, which opens up the possibility of expanding successful
programs or innovating even more with new pilot projects and
initiatives.

While it’s important to remember that targeting the right utility
customers with the right offers can stretch marketing dollars a lot
farther, that’s not really where you find significant savings. “The
much more compelling argument is to stop wasting your rebate
dollars on people who don’t save much energy,” said Hale.
“Because marketing spend might be 10%, maybe 15% of program
cost, but rebate spend is typically 70% to 80%.”

But highly-personalized and data-driven marketing simply hasn’t
been the norm at most utilities. In a blog post for the consulting
firm Accenture, Mark Sherwin argued that even though utilities
were comparatively slow to embrace the benefits of data-driven
marketing, doing so in the future was important to their success.
“In fact, data-driven marketing holds the key to success across
customer acquisition, retention and service,” wrote Sherwin,
managing director of Accenture Digital. “This is because data-
driven techniques enable utilities to profile the customer on an
individual level, helping utilities better target their campaigns.”

Accenture research underscores the importance of being relevant
to individual customers. According to the company, the typical
customer devotes about 10 minutes of their attention per year to
their utility. Taking advantage of that tiny window requires
impactful communication.

But how can utilities more effectively target customers who can
most benefit from DSM programs? One tool utilities now have at
their disposal is artificial intelligence, or Al. Leveraging Al, utilities
get a level of tfransparency and intelligence about the household
energy usage of their customers — down to the individual
appliance level — that has never been possible before. In other
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information that can be used to understand the savings a
customer might reap in a utility program without them having to
provide any information themselves.

Put another way, Al is the equivalent of sending out an army of
energy auditors to do a deep dive into how all of a utility’s
customers use energy.

These precise household and appliance-level insights allow
ufilities to more effectively target customers and encourage them
to participate in DSM programs. It starts with where to focus their
outreach and marketing efforts. Indeed, utilities know exactly the
level of savings they want to achieve with each of their DSM
programs. With that strategy in mind, tapping the power of Al to
do a house-by-house and appliance-by-appliance analysis of
which customers can achieve the highest potential savings by
replacing an inefficient air conditioning unit or installing a smart
thermostat provides a blueprint for marketing efforfts.

Let’s say, for example, that a traditional utility program sets a goal
of enrolling 1,000 homes in order to reach its savings goal. But
with better targeting - and marketing messages tailored to
individual homeowners - a utility would only need to sign up 700
homes. That’s because each of the targeted homes would reliably
reap higher savings. This means that the cost of the program is
smaller even though the overall savings are about the same.

There are plenty of reasons to believe that the targeted approach
to DSM participation that is enabled by Al is set to increase. In
part, it's simply due to the fact that more utilities are looking to
non-wires alternatives — including energy efficiency and
customer-sited DER — as a tool to meet peak demand that
doesn’t involve substantial investments in new substations and
other infrastructure.

There is also an increasing body of evidence pointing towards the
need of utilities to embrace a pay-for-performance (P4P)
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University of Chicago examined what it termed “the conventional
wisdom” about energy efficiency policies leading to investments
that both pay for themselves financially and reduce greenhouse
gas emissions. “However, this belief is primarily based on
projections from engineering models,” wrote the paper’s authors,
Meredith Fowlie, Michael Greenstone and Catherine Wolfram. In
other words, the designers and implementers of energy efficiency
programs could reach their goals based on assumed savings
rather than actual meter data.

By examining around 30,000 Michigan homes enrolled in the
Department of Energy’s (DOE) Weatherization Assistance
Program, the researchers came to a very different conclusion.
“The findings suggest that the upfront investment costs are about
twice the actual energy savings,” wrote the authors. “Further, the
model-projected savings are more than three times the actual
savings.”

Findings such as these have elevated the interest among
policymakers in adopting PAP metrics to evaluate energy
efficiency program success. A report released by the Natural
Resources Defense Council (NRDC) detailed the rationale for
policymakers to pilot PAP energy efficiency programs. “The need
to further ramp up EE to avoid greenhouse gas emissions from
energy production, along with an interest in better use of digital
energy meter data and analytics to encourage efficiency, has led
policymakers in states like California and New York to consider
expanding the use of pay-for-performance,” said the study’s
authors. “P4P programs reward energy savings on an ongoing
basis as energy savings occur, often by examining data from a
building’s energy meters, rather than providing up-front payments
to fund energy-saving measures.”

As utility program implementers adapt to the P4P approach, it will
become critical fo target their outreach to the customers who will
achieve the most significant savings. That will increase the need to
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toward that model, it’s going fo be really critical o have that
targeting,” said Hale.

j't - d

An Expert in Every Home

Using Al to Improve Customer Support

Each year the consulting firm Deloitte surveys hundreds of
companies about their customer service strategies and future
plans. In its most recent survey of 450 customer contact leaders
around the world Deloitte found that artificial intelligence is very
much in their future plans: indeed, fully 56% of respondents said
they have plans to invest in Al.

The reasons for this high level of interest in Al to help bolster
customer service and support are many. One is cost. According to
a recent study by LOMA, a trade association for the insurance and
financial services industry, the average cost of training a call
center employee is $7500. High turnover rates mean that
companies have to make those investments frequently. A report by
the Quality Assurance & Training Connection (QATC), a call center
trade group, turnover among call center employees is twice as
high as other industries. There are plenty of other reasons for the
increasing use of Al in the form of chatbots and other tools. The
software company Autodesk has implemented Al to aid customer
service, a move that has improved its customer response time by
99% and lowered its per query cost from between $15 and $200
when handled by people to $1 when virtual customer service
agents respond.
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for utilities to achieve some of the same benefits other industries
are seeing. At the same time, Al provides utility customers a
profoundly knowledgeable energy advisor to answer their
questions 24 hours per day. Just as people can currently ask their
smart speakers about what’s on their daily schedule or to
recommend a local restaurant, technology advances mean it’s
now possible for those same devices to be savvy and always-
available utility customer service representatives.

“You can ask questions like, “Why is my bill so high? How can |
save? How can | lower my bill?"”

It's just one example of how the possibilities around enriched utility
customer support are advancing and improving. These
enhancements provide utilities with important tools to not only
improve customer service and satisfaction but also fend off
competitive pressures, including customers generating their own
electricity through the embrace of distributed energy resources
(DER) like solar and batteries.

Competition isn’t the only thing that’s focused the atftention of
utilities on improving their customer service. Today’s consumers
simply won'’t give utilities — or anybody else — a pass on shoddy
customer support. And in many ways, customers expect more
from their utilities because they already have so much personal
information available to them.

“Everyone uses Google, Amazon and these other companies who
just offer incredible, personalized, effortless customer service,”
said Matthew Hale, product manager at Bidgely, a Mountain View,
California-based software company that helps utilities better
engage and support customers. “When utilities aren’t giving me
useful tips and advice, and personalized recommendations it’s
surprising because they have all of my data.”

The changes are taking place thanks in large part to utilities’
increased use of Al. It’s the combination of Al and natural
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home in America. While impressive, the fact that a utility customer
can ask a smart speaker about a high bill and what can be done
about it is just one of the breakthroughs. What’s arguably more
powerful is that Al enables smart speakers to provide answers that
are highly personalized and relevant.

How does it work? Al delivers granular visibility into a utility
customer’s energy usage at the appliance level. Sophisticated
algorithms help make sense of the data and translate it into
information and offers that a utility can make to a customer that
can help solve their problems. In other words, it’s like having a
massive army of super smart data scientists constantly poring over
every utility customer’s energy usage.

“What if you could have someone look at everyone’s bill every
month and see who got a high bill? Then you could look into their
consumption data, look into their consumption patterns, look at
what you know about that home and try to figure out what caused
that high bill,” said Hale. “Using Al, we can run that process
automatically for every home.”

It's easy to see how this kind of information can benefit a utility’s
customers and also significantly improve customer support. While
important, awareness and education about a customer’s energy
usage is merely one aspect of customer support. Equally critical is
reaching out to customers proactively when they are on track for a
high bill and also presenting them with options that can help them
do something about it. This approach can take place via email
before a customer has even noticed a high bill. “Alerting a
customer that they’re on track for a higher than normal energy bill
is just the start. It’s also important to provide tangible actions they
can take to avoid that high bill, either this month or for next time.
It's about putting the customer back in control,” said Hale.

This type of proactive customer support — either through an email
or through an opt-in text message — can solve a lot of issues
before anybody is motivated to reach out to a utility call center. In
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savings for ufilities.

Even in cases when customers need to speak with a customer
service representative, Al can help a utility arm those reps with the
information they need to offer helpful insights and
recommendations. “They have the insights that Al is
recommending for the customer,” said Hale. “They don’t have to
walk through a script or try to analyze raw consumption data,
which is hard to do, and can be frustrating for both people on the
call.”

Tapping Al fo reduce call center costs is compelling. “I think the
call center cost reduction is pretty real and the utility can probably
justify investing based on that, said Hale. “But the customer
satisfaction benefit is probably the more compelling one in the
long run, and it comes from offering a more modern, up-to-date

experience.”

The Power of Al to Democratize
Energy Savings

Better data visibility can help ensure utility programs make an
impact across the economic spectrum

A recent study by the Environmental Defense Fund (EDF) put hard
numbers to a conclusion many utilities and regulators have
already reached: the potential savings offered by ufility-funded
energy efficiency programs are not reaching the customers who
could benefit the most.
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and improvements available to utility customers simply aren’t
reaching those who spend a disproportionate percentage of their
income to pay their monthly bills.

According to the study’s authors, the 36 million-plus American
families with incomes below twice the federal government’s
poverty level — just under $50,000 for a family of four — use
over 30% of U.S. residential electricity. Despite that, only 6% of all
energy efficiency spending is dedicated to low-income programs.

This is a huge missed opportunity for utilities, low-income families
and society. EDF calculates that the right menu of policies and
approaches could slice the energy use of low-income families by
20%, delivering hundreds of dollars of savings each year per
family and a total reduction in electricity expenditures of $7.4
billion. That also equates to the elimination of 48 million tons of
carbon dioxide emissions.

Though many obstacles have to be overcome to achieve these
benefits, one important challenge the authors highlight is the lack
of comprehensive data — historically, at least — on everything
from utility customer demographics and energy usage to program
stafistics.

The Value of a Data-driven Approach

This dynamic is beginning to change for two very powerful
reasons: an uptick in regulators considering rules or implementing
programs designed fo ensure that all utility customers benefit from
programs promoting efficiency and distributed energy resources
(DER), and the power of data to help utilities achieve those
compliance targets producing more compelling results. For
example, California has long promoted the availability of solar
through its Single-family Affordable Solar Homes (SASH) program,
which provides generous incentives to encourage the installation
of photovoltaic (PV) panels on low-income homes. New York has
followed suit as part of its ambitious Reforming the Energy Vision
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efforts. Federally, the Low Income Housing Energy Assistance
Program (LIHEAP) helps fund weatherization efforts and solar
installations that reduce energy costs.

Research released last year by the Smart Energy Consumer
Collaborative (SECC) underscores why incentives and programs
are not enough by themselves to expand the benefits of energy
efficiency and renewable energy to all utility customers. SECC
researchers found that low-income households tended to know
less about energy efficiency measures than the general population
and were less likely to respond to utility outreach efforts. There is a
significant need for personalized education and outreach, though
utilities have not traditionally leveraged the kind of data that can
make those efforts a success.

“Data has not been a focus or in the forefront of energy efficiency
program planning, design, and implementation,” said Jordana
Temlock, director of regulatory affairs for Bidgely. “It hasn’t been a
priority because its value has been misunderstood within the
traditional program paradigm, where utilities and their partners
have been content with marketing the same rebate programs to
everyone fo be able fo hit their program goals.”

While this approach can be effective for achieving program goals,
it tends to favor higher-income households with large energy bills
that could produce greater savings. It also helps explain why
Home Energy Reports (HERs) from utilities have typically only
been sent to homes with the highest bills. The return on the HERs
could be much higher if targeted based on data that shows which
homes have the highest inefficient usages instead of targeting just
based on consumption.

Connecting Utility Programs with Customers

The combination of data and the emergence of sophisticated
artificial intelligence (Al) algorithms can provide granular,
appliance level insights making it far easier for utilities to
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of using data to make these connections. Bidgely’s energy
disaggregation is the most sophisticated available today. Here's
how it works:

Through patented Al products and services, utilities are able to
disaggregate the energy usage in a home appliance-by-appliance
and load-by-load. The insights produced from this data provides
utilities with information on who to target for a given program but
also how to engage with customers in ways more likely to
resonate with them. For example, this kind of data could help
utilities identify a low- or moderate-income home with an
extremely inefficient HVAC system; the customer could then be
approached with a tailored offer to replace the system through a
utility program that would fund the swap.

“As an Al company partnering with utilities, Bidgely produces
disaggregated appliance-level insights so that utilities can
personalize and farget efficiency programs to really help with
program uptake,” said Temlock. “It helps the utility understand the
consumers and how they’re using energy. From that point, you
figure out which program might be the most useful for them and
craft the engagement going forward.”

In other words, it’s all about utilities using hyper-specific
information about household energy usage to guide their outreach
and messaging to customers, ensuring that all customers can take
advantage of utility incentives and programs that would be most
appropriate for them. This is already possible when utilities use
data and Al to examine how customers have used energy in the
past, helping the utility to formulate a plan for customers to use it
more efficiently in the future.

Another example are so-called seasonal alerts that enable utilities
to tell a customer who had exceptionally high energy usage in the
winter or summer about programs to upgrade their HVAC system.
“Sending out seasonal alerts is a great way to get people to be
thankful that their utility is looking out for them,” said Temlock. “It’s

https://www.utilitydive.com/news/ai-in-the-utility-industry/543876/
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Potential Impact on Ratemaking

When data leads to improved uptake of programs across
customer segments, utilities are able to comply with their
regulatory obligations. The importance of granular data about
household energy usage becomes even more important as
regulators ponder the use of performance-based regulations.

In recent years, the traditional cost-of-service ratemaking
approach, in which utilities earn profits based largely on capital
expenditures, has come under greater scrutiny for disadvantaging
DERs. By conftrast, regulators in states such as Hawaii, Minnesota
and Rhode Island have been analyzing performance-based
regulations that incentivize utilities to meet customer demands for
lower-cost, more sustainable and more efficient energy.

Insights delivered by Al and data could become a critical tool for
achieving compliance of performance based metrics as customer
engagement and satisfaction become included in this approach to
ratemaking. “It's going to vary state-by-state, but data and Al
should be part of the solution and strategy for helping utilities
meet some of these evolving performance-based ratemaking
efforts,” said Temlock. “It can be difficult to meet these targets and
to prove you're meeting these targets to regulators. But if you have
information and visibility, it makes it that much easier to comply.”
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Utilities and a host of energy companies are increasingly interacting with new
technologies such as Artificial Intelligence (AI), blockchain and robotics. In our latest
#indigoinsights infographic below we explore Al in the energy sector including
emerging applications, key solution providers and how Al fits into the broader trend of

new energy technologies.

How the Power Grid is Becoming the Information Grid

In combination with other technologies, Al has the potential to deliver the active
management that will be required for the grid of the future. Powerful intelligence will
be able to balance grids, manage demand, negotiate actions, enable self-healing and
facilitate a host of new products and services. Indeed, Al, will not just lend itself to the
energy transition, it will also enable more efficient and effective utility operations by

helping to analyze unstructured data which typically makes up to 80 percent of data in
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sector, see our dedicated resource center). To that end, we are currently in the midst of
what has been termed the Fourth Industrial Revolution (4IR), and a central part of this

revolution will be energy and all of its components.
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Artificial Intelligence
In Energy & Utilities

How the power grid is becoming the information grid s

Artificial Intelligence has been around for decades, however, over the past 2-3 years the
technology has been finding applications across a series of sectors, including energy and
utilities. Al is among the fastest-growing tech sectors, with investment in Al startups growing to
a record 25 billion across 550 deals, according to CB Insights. In this infcn%raghic, we explore
emerging energy applications, key solution providers and how Al fits into the broader trend of
new energy technologies.

LI A simpiified

Artificial intelligence [(Al] has been defined as "the
ability of a machine to perform at the level of a
human expert”. Rooted in science and engineering,
the domain includes machine learning, natural
language processing, pattern recognition, search,
inference and planning. While the concept has been
understood for some time we are increasingly
seeing the development of expert systems that
solve complex problems in a particular domain, at
a level of extraordinary human intelligence and
expertise. These systems combine factual
knowledge and heuristic knowledge relating to
practice, accurate judgement, and the ability to
evaluate.

m The Energy Opportunity I I

In combination with other emerging technologies such
as distributed energy resources and distributed ledgers
[blockchain], Al has the potential to deliver the active
management that will be required for the grid of the
future. Powerful intellinpence will be able to balance
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Renewables Management

There ara a number of Al use cases in this
area that focus en enhancing shart-term
renewable forecasting and improving
equipment maintenance. Across various
pilots Al is being deployed to wind turbine
operation data and solar panel sensor data
that gauge sunlight intensity. This is then
combined with atmospheric observations
obtained by radar, satellites, and ground-
weather stations. Also in this ares we are
seeing Al being applied to energy storage
and helping to estimate the useful lifetime
of a battery pack or unit by applying
prognostic algorithms.

Renewable Forecasting

= 20%
Equipment Maintenanca

35%
Wind & Solar Efficiency

35%
Storage Analysis

10%

Company: AppOrehid
Country: US

APP
Founded: 2013

Deploying deep learming and a Malural
Language Processing based inlerface for
the Danish TSO Energinet.dk to understand
arid behavior under vanable wind conditions

ARRIA Company: ARRIA

Country: LK
Founded: 2009
Crealing & virtual senior engineer in a
control center, diagnosing issues and
writing work orders, press releases an
outages and personalized customar usage

reporis
G. DeepMind Country: LUK

Founded: 2011
Google's Deephind is in lalks with National
Girid to apply Al to energy use. Already
Google was able to reduce its total data
center power consumplion by 156% with Al

Company: DaephMind

Demand Management

Various companies are working on demand
management Al backed solutions that manage
demand response of different devices that are
run in parallel, Equally, a series of Al platforms
are in development with a focus on energy
efficiency, enhanced feedback on energy
perfarmance in buildings and solutions that
gauge, learn and anticipate wser behavior in
order lo oplimize energy consumphion
Additionally, we are seeing Al and game theory
applied to reward/penally mechamsms to
ensure enough customers in a DR pool are
willing to participate, and actually respond
when necessary.

Energy Ehiciency

[ 359
Energy Management Systems

| — 6%
DR Manegement

| | 20%
DR Game Theory

= 10%

Company: Alpiq {GridSense)
Gountry: Swilzedand

ALPIQ
Founded: 2014

GridkSense uses Al lo gauge, leam and
anlicipate user behavior. It uses this
information to ensure optimized energy
consumption within a building

Company: Hazama Ando
Country: Japan
ez g Founded: 1873
Hazama Ando Corp has developed a new
smart anergy systermn using an Al (arificial
intelligence)-based energy management
system (EMS)
g Company: {(BrightBox)
M EKTr(:[I_n:e_r Country: LS
Founded: 2013

NEX Tracker will use software devaloped by
BrightBox, to increase enargy production of
solar fmrms, theraby enabling faster
operations and easier maintenance
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Infrastructure Management

Al and digital asset management, where
rmachine learning algorithms collate,
compare, analyze, and highlight risks and
opportunities across a utilities” infrastructure
is providing opportunity for power companies
In these cases, Al methods are used to maodel
passible scenarios, and advise on actions and
impacts. Also, we are seging Al baing
deployed for the operation and maintenance
of generation sources such as gas turbines to
mimimize emission of nitrogen oxides.
Siemens for example is using a neural model
that alters the distribution of fuelin a
turbine’s burners to increase efficiency.

Digital Asset Management

40%
Equipment Q&M
= 40%
Generation Management

20%

12 Startups and Grid Companies
Deploying Al in Energy & Utilities

Company: AppOrchid
Country: Germany

SIEMENS .
Founded: 1847

Siemens has developed an Al system thal
continucusly optimizes the operation and
control of combustion in gas turbines

ark Company: Smart Clound
Country: US

=IE“—":-I Founded; 2009

NERC, FERC, NYSERDA, NYISO and
several I80s working with SmartCloud's Al-
driven solutions capture and apply
knowledge in real ime to improve
management of complex situations

Company: Upside
UPSTDE

Gountry; UK

Founded: 2012
Upside has developad an Advanced
Algorithmic Platiorm (AAP), that manages
demand response of different devices lo be
run in parallel
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demand levels on the grid and reduce power could be powered by Al and recorded by blockchain.
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“We stand on the brink of a technological revolution that will fundamentally
alter the way we live, work, and relate to one another. In its scale, scoE'e.
and complexity, the transformation will be unlike anything humankind has
experienced before”

Klaus Schwab
Founder and Executive Chairman, World Economic Forum on the &th Industrial Revolution
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Artificial Intelligence in Energy and Utilities Infographic

For utilities there are some words of caution with AT however, just as with blockchain,

| 1 1 h | 1° 1_° 1 hd 1 hd 1 nd

@0 Medium

Sign up to discover human stories that deepen your
understanding of the world.

https://medium.com/@indigoadvisory/artificial-intelligence-in-energy-and-utilities-infographic-34be906db668

5/14





8/9/23, 12:11 PM Artificial Intelligence in Energy and Ultilities [INFOGRAPHIC] | by Indigo Advisory Group | Medium

e Renewable management, where use cases run the gamut of renewable forecasting,
equipment maintenance, wind and solar efficiency and storage analysis. For
example, in Germany a machine-learning program, named EWeLiNE, could work
as an early-warning system for grid-operators to assist them in calculating
renewable-energy output over the next 48 hours using Al and in Japan, GE is using
Al to enhance wind turbine efficiency and is raising power output by around 5%

and lowering maintenance costs by 20 percent.

e Demand management is also seeing an explosion of Al activity with use cases
covering areas such as demand response, building energy management systems,
overall energy efficiency and DR game theory. For example, using their AI focused
company DeepMind, Google was able to reduce its total data center power
consumption by 15 percent which will translate to hundreds of millions of dollars
over the next several years. Google also suggest that they have already saved 40

percent alone on power consumed for cooling purposes by using Al.

Openinapp 7/ C) SignIn
..‘ Q Search Medium v

in a test by Siemens who are deploying the technology in Asia, after Al took over
control of a gas turbine combustion unit, nitrogen oxide levels dropped by 20
percent. We are also seeing Siemens leverage their industrial cloud platform,
MindSphere, with IBM Watson to deliver predictive analytics, prescriptive analytics
and cognitive analytics.

Al blockchain and robotics are part of Indigo’s, emerging technology offering for
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For Utilities, value-added goes beyond basic data as it is not routinely developed or shared and is
transformed and analyzed in a customized way and that should be monetized
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Monetizing Utility Data — The “‘Utility Data as a Service’ Opportunity

As the energy and utilities industry continues to rapidly transform, the area of utility data
monetization is becoming increasingly a...
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Managing the Energy Information Grid: Digital Strategies for Utilities

Over the past ten years utilities globally have been using new technologies across the value chain
to extract value, defer investments and...
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The Impact of Blockchain on the Utility Business Model

The potential of blockchain in the energy and utilities industry could be transformative. Over the
past 12 months we have seen a host of...
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