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The Future State: Part I
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ElECtriCity mattErs

For years and across multiple generations, 
humans have tried to predict the future . 
Some of the innovations and ways of 

life imagined then are now a routine part of 
life . Yet, they started out as prophesies of 
what could be imagined as possible someday . 
Humans had some wild predictions that are 
now commonplace . “The Jetsons” animated 
television series of 1962–1963, for example, 
foresaw several innovations that overtime came 
to be realized and are now common . Star Trek 
and other popular shows and books continued 
the trend of imagining the future . In the energy 
industry today’s politicians and business leaders 
are reimaging the energy sector—where energy 
comes from, how it is delivered and used, how 
it is paid for, and how it can continue to be 
provided safely and reliably as a public good . 

 While technology today is revolutionizing 
societies and civilizations, the economy and 

ways in which we live, work, and play in 50 or 
60 years are just now being imagined . Take the 
Jetsons from 60 years ago . The show depicted 
several innovations and inventions that were 
way ahead of their time and at least seven 
of those depicted are now commonplace 
and often taken for granted . Unlike older 
generations, digital natives are growing up 
with technology that for them has always 
been available—it is not new, but rather very 
common . Some of the innovations prophesized 
in The Jetsons included:

While technology today is revolutionizing 
societies and civilizations, the economy and 

ways in which we live, work, and play 50 or 60 
years from now, are just now being imagined.

1 . Videophones—when a character on the 
“The Jetsons” made a phone call, an image of 
the person they were talking to popped up on a 
television screen . No one could have imagined 
that apps like Skype and FaceTime, which allow 
us to chat face to face over the phone, would be 
as commonplace as they are today .

2 . Robotic Assistance—who could forget 
Rosie, The Jetsons’ stern but lovable robot 
maid? While you may still pine for a walking, 
talking robot to do your dishes, we’re not far 
off . Take the Roomba, for example, a robotic 
vacuum that sucks up dirt and washes your 
floors without you lifting a finger .
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We are now witnessing the birth and early ma-
turity of advancements in digital experiences, 
including 5G digital cellular network communi-
cations, networked and cloud computing, ma-
chine learning and artificial intelligence, and the 
Internet of Things (IoT)—making things possible 
that were otherwise unthinkable .

The age of smart technologies and devices is 
here and further advances only conceptually 
imaginable today, will change life and work as 

we know it.

ADVENT OF SMART TECHNOLOGIES
The age of smart technologies and devices is 

here and further advances conceptually imagin-
able today, will be developed and change life and 
work as we know it . Smart technologies like those 
being added to utility electricity grids, including 
automated devices using sensors and controls, 
advanced computing devices and software 
providing real-time online connectivity, advanced 
analytics, and modern operations platforms and 
applications, are opening an era of radical change .

Bringing the physical environment into the 
digital realm provides insights otherwise un-
attainable . Visualizing 3D grid operations and 
deriving decision making insights from data 
collected from devices connected to the grid, 
brings grid operations to life . Already some 
leading utilities are embracing digital twins 
of substations and soon the distribution grid 
providing data for predictive and prescriptive 
analytics . These and other commercially avail-
able technologies and the value they offer, will 
change the utility business model and relation-
ship with customers. The definition of energy 
service and how it is provided and priced is 
changing—it will look and feel a lot different in 
the future than it does today . In fact, let’s even 
rethink how we define customers. As tradi-
tionally defined, utility customers are persons 

3 . Drones—forget the bus . The Jetson kids 
made it to school via flying personal pods . These 
days, flying drones are doing everything from 
taking pictures to making deliveries . No drones 
for people—yet . But commercial space planes 
are available now to take passengers into space 
for short excursions and back to earth safely, 
something that only governments had the 
resources and ability to do just a few years ago .

4 . 3D-Printed Food—The Jetsons could whip 
up any cuisine they wanted with a touch of a 
button . In 2021, 3D printers are churning out 
everything from dental braces to cars and yes, 
food . Whether you love chocolate, Nutella or 
cookie dough, there’s a machine that’ll let you 
“print” it on demand!

5 . Smartwatches—forget iPhones . “The 
Jetsons” went straight to watches that 
incorporated video . Whether you have an Apple 
Watch or one of its competitors, you can receive 
calls, emails and texts, track your fitness goals 
or use maps to get where you’re going, all from 
your watch! Talk about living in the future .

6 . Treadmills for Dogs—so you know Fido 
needs some exercise, but it’s pouring outside . 
What to do? Just hop on a treadmill with your 
dog . Yes, that’s a real thing, but George Jetson 
thought of it first .

7 . Jetpacks—remember characters 
from “The Jetsons” flying around on their 
own personal jetpacks? While that may still 
sound like a fantasy, startup companies such 
as AquaFlyer, Martin Jet Pack and Jet Pack 
International are working hard to make travel 
by jetpack a viable reality .1

Mind you this was 60 years ago . Today we 
have commercial space travel, cloning, medi-
cines and medical treatments, and computer 
chips in brains that can move body parts, 
robots dispensing medicines and working as 
wait staff in restaurants, and 3D created virtual 
simulations unimaginable just a short time ago . 
1 Excerpted from Streit, K. (2017, May). “The Jetsons” nailed it with 

these 7 technology predictions. Simplemost. https://bit.ly/3oTxGm8.
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technology at scale coupled with real-time dig-
ital platforms and third-party providers make 
it possible to charge for services on a transac-
tional basis . This, in and of itself, is indicative of 
an era of increased competition to serve cus-
tomers’ energy needs and challenge a utility’s 
franchise rights . It also opens the market for 
third parties to own the relationship with cus-
tomers .

POLICIES DRIVING CHANGE
Electrifying transportation and the buildings 

sector to decarbonize the economy and com-
bat climate change requires significant capital 
investment in grid infrastructure . This includes 
investments in modern telecommunications 
technology and sensors and controls and dis-
tributed energy resources on the transmission 
and distribution grid, and grid-edge distributed 
energy technologies . To support these invest-
ments, utilities need to upgrade information and 
operations (IT/OT) technology platforms—with-
out which, these technologies will not function as 
intended nor deliver the value promised . Regu-
lators in many states by policy decree or legisla-
tion are charged with facilitating the transition to 
a more distributed, transactional and decarbon-
ized electric system . Regulators’ responsibility 
during this transition remains that of providing 
for reliable and affordable energy service. This 
is not an easy task given the billions of dollars of 
investment needed to bring about the desired 
policy and legislative outcomes . Utilities willing 
and able to invest vast sums of money required 
need assurances from regulators that prudently 
incurred costs will be recovered through rates 
charged for serves provided . 

Premise
Traditional utility relationships (busi-

ness-to-customer—B2C) are being challenged 
and disrupted in some utility jurisdictions with a 
utility business-to-business (B2B) model, as third 
parties claim the relationship with the customer . 

or organizations availing themselves of utility 
services . Throughout this column, the term 
customers will be replaced intermittently with 
constituents, herein broadly defined as includ-
ing all participants that utilities engage with in 
the energy ecosystem—customers, business 
partners, intermediaries, third-parties, local 
communities, regulators, employees, and leg-
islators and policy makers . All of these parties 
have a role to play and will witness change as 
the industry transitions to a future state—and 
all of them are helping create it .

BUSINESS MODELS AND CONSTITUENT 
RELATIONS

Change can often predict directionally when 
several key leading indicators coalesce around 
a common theme or toward a given outcome . 
Identifying and characterizing leading indicators 
foreshadowing utility industry and business 
model change has proved challenging . Balancing 
competing demands is difficult at best. Add to 
this the complications arising from increases in 
constituent demands and expectations and it 
almost becomes overwhelming . Competing con-
stituent interests, issues of equity and fairness, 
regulatory policy objectives versus rule of law, 
and the ability and willingness of constituents 
to pay for energy service all factor into decision 
making for investors, energy industry execu-
tives, policymakers and regulators . As a result, 
uncertainty about investment choices and return 
on investment slow the pace of change . 

Advances in distributed grid and grid-
edge technologies are paving the way for 
fundamental change in the relationship 
between a utility and its constituents.

Advances in distributed grid and grid-edge 
technologies are paving the way for fundamen-
tal change in the relationship between a utility 
and its constituents . Increased proliferation of 
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of the market for such services . This makes cost 
recovery and setting of rates for utilities more 
challenging for regulators . 

Observations
Examples abound of technological advances 

that have brought about fundamental disrup-
tion and changed industry and business mod-
els . These innovations also brought about new 
and competitive services to customers . Some 
of the more easily identifiable innovations that 
changed an industry and business model are 
highlighted here .

 The printing press sped communications 
more rapidly than ever before and ushered 
in an era of broader education and literacy, 
greater collaboration and dissent of opinions, 
and establishment of broader social networks . 
The advent of the internet and social media 
followed a similar pattern of broad reach and 
information exchange creating new social net-
works and advancing new educational and work 
paradigms, and solidifying extremism in beliefs 
and action . The internet created new business 
models for B2B and B2C commerce and finan-
cial transactions .

The intercontinental railway and national high-
way system sped commerce and opened new 
markets for goods and services and redefined 
geographic, demographic, and social-economic 
landscapes .

Deregulation of the trucking, airline, and tele-
communications industries opened new frontiers 
in technology advancements and competition, 
leading to greater availability of a multitude of 
nascent services previously unable to easily 
commercialize and scale . These included cellu-
lar and mobile devices and services, easier and 
cheaper air travel to more destinations, and 
creation of the independent trucking industry . 
Whole new markets and business models were 
created as the cost of market entry declined .

Deregulating aspects of the electricity and natural 
gas industry and services along the value chain 

Third parties are leveraging their own direct 
relationship with customers for distributed 
energy resources (DERs) including renewable 
energy, demand response, and end-use tech-
nologies such as fuel cells and energy storage 
for customers to meet on-site energy needs . 
While billing might still be the purview of the 
utility, third parties are assessing service or 
commodity charges as an intermediary be-
tween the utility and customer . Third parties 
are also providing energy services directly to 
customers bypassing the utility distribution 
grid all together with micro-grids and near-site 
generation (islanded or with back-up service 
provided by local the utility) . 

Electric vehicle infrastructure owned by third 
parties allows these third parties to set their own 
rates for charging . Cost of service can be set at 
a fixed fee or based on time-of-use or with a de-
mand charges to customers each time used . And 
third parties can also mark-up utility- provided 
commodity prices for delivery to charging infra-
structure creating B2B relations between a utility 
and third-party infrastructure owner with the 
owner having the relationship with customers . 
Similarly, third parties building transmission 
and distribution infrastructure are becoming an 
intermediary between utilities and customers .

Regulators adhering to principles of utility cost 
recovery and setting of rates are challenged to 
allocate recovery responsibility commensurate 

with beneficiaries of investment.

Regulators adhering to principles of utility 
cost recovery and setting of rates are chal-
lenged to allocate recovery responsibility com-
mensurate with beneficiaries of investment. 
Public policies supporting decarbonization and 
investment in DERs are ushering in an era of 
economic opportunity, dislocation, and inequity 
with some customers able to benefit more than 
others, and some customers being locked out 
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analytics to drive operations and decision mak-
ing and third-party access to such data,

4 . Third-party ownership of transmission 
and distribution infrastructure and grid-edge 
assets like energy production, electric vehicle 
charging stations, storage, and micro-grids, 

5 . Value-based and transactional pricing 
schemes for energy services to customers in 
B2B and B2C interactions,

6 . Constituent demands for new products 
and services and the limitation on utilities pro-
viding market-based competitive services due 
to regulatory constraints, that able to be pro-
vided by third parties, and 

7 . Technological advancements and regula-
tory changes that challenge a utility’s franchise 
rights and provider of last resort status .

CONCLUSION
Communications technology, smart de-

vices and controls, cloud hosting and com-
puting services, and grid-edge technologies 
are upending the utility industry . Regulatory 
constraints and low-cost of market entry by 
competitors are challenging utility execu-
tives and regulators and creating uncertainty 
among constituents .

Keys to reshaping of the industry include 
end-to-end digitalization and visualization of 
data in utility IT/OT ecosystems . Data integra-
tors are pursuing a 360-degree view of constit-
uents using advanced analytics and machine 
learning . Data scientists and engineers are 
transforming large, diverse data sets into valu-
able insights . And data strategists are bridging 
the “insights-to-action” gap leading to faster 
and more targeted proliferation of assets . The 
industry is changing and in 20 years or more it 
will not look like it does today .

Part II of this series in the February 2022 
issue of this Journal will attempt to define 
several possible future states the industry 
might take based on key leading indicators and 
industry trends laid out in Part I . 

with the advent of technological breakthroughs, 
economies of scale, and electronic trading of com-
modities and services lowered the cost of market 
entry and proliferation of third-party service 
providers . Driven predominately by public policy 
and supportive government tax and research 
and development support, customers now have 
greater choices in energy services and providers 
than ever before, and markets are more dynamic, 
liquid, and available to new entrants . The cost of 
entry into traditionally highly capital-intensive 
industries like the electric and natural gas indus-
tries no longer present the barrier to entry they 
once did . The heterogeneous nature of utility 
regulation by jurisdiction and franchise area 
poses a challenge to regulators—one industry 
model does not fit all, and local decision- making 
and control is likely to not cede to a national 
vision for the future of the industry . Localities 
and states will likely drive change and bring about 
new industry and business models driven in part 
by state decarbonization goals . These goals are 
addressing generation of electricity and energy 
use in buildings and transportation, the maturing 
of clean and distributed energy technologies, and 
the competitive threats of new market entrants .

LEADING INDICATORS AND INDUSTRY 
AND BUSINESS MODEL TRANSFORMATION

Leading indicators to watch and monitor and 
be used to predict possible future states of the 
industry and business models include but are 
not limited to;

1 . State and federal government adoption 
of clean energy and decarbonization goals 
coupled with policy and legislative support and 
funding for third-party investment in support of 
said goals,

2 . Regulators’ adoption of performance-based 
rates and multi-year rate agreements driving 
toward decarbonization goals across sectors, 
including energy production and use,

3 . Rapid proliferation of “smart” devices, 
controls and equipment leveraging data and 




