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Limitations and restrictions
The services performed by Ernst & Young LLP (EY US) in preparing this report in collaboration with Nokia (the 
Collaborators) were advisory in nature. Our scope of work was determined by the Collaborators and agreed to by 
EY US pursuant to the terms of our engagement agreement.  Certain analyses and findings in this report are based 
on estimates and/or assumptions about future events that were provided by the Collaborators. There will usually be 
differences between estimated and actual results because future events and circumstances frequently do not occur 
as expected, and those differences may be material. We make no representation of, nor do we take any responsibility 
over, the achievement of estimated or projected results. The findings and analyses contained in the report are 
based on data and information made available to EY US through the date hereof. Should additional relevant data or 
information become available subsequent to the date of the report, such data or information may have a material 
impact on the findings in the report. EY US has no future obligation to update the report.

Neither the report nor any of our work constitutes a legal opinion or advice. No representation is made relating to 
matters of a legal nature, including, without limitation,  matters of title or ownership, legal description, encumbrances, 
liens, priority, easements and/or land use restrictions, the validity or enforceability of legal documents,  present or 
future national or local legislation, regulation, ordinance or the like, or legal or equitable defenses. 

The report is intended solely for use by the Partnership. While we believe the work performed is responsive to the 
Collaborators’s request pursuant to the scope of work in the SOW, we make no representation as to the sufficiency 
of the report and our work for any other purposes. Any third parties reading the report should be aware that the 
report is subject to limitations, and the scope of the report was not designed for use or reliance by third parties for 
investment purposes, or any other purpose. We assume no duty, obligation or responsibility whatsoever to any third 
parties that may obtain access to the report.
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About this study
This report is based on qualitative interviews, independent research and 240 survey responses from the power and 
utilities industry. This research represents a subset of the overall research conducted by the EY organization and 
Nokia in creating the executive report “The Metaverse at Work.”
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Figure 2: Estimated time to use the metaverse, among 
power and utilities respondents with no pilots or 
deployments
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Figure 1: Hands-on metaverse experience today, by 
subsector in power and utilities

Power and utilities companies today are undergoing 
revolutionary change – from integrating emerging 
technologies and advancing infrastructure to rethinking the 
future business model to adapt to disruption from electric 
vehicles (EVs), renewables and more. The burgeoning 
demand for change has spurred investment and acceleration 
of industry 4.0 capabilities, from AI to improved data 
management. Leaders are now looking to metaverse 
as an expansion of these efforts, to enable immersive 
and simulated virtual experiences to improve safety and 
efficiency and strengthen collaboration.

Although power and utilities falls slightly behind other 
industries like automotive and transportation, supply chain 
and logistics in speed of adoption, there is notable activity 
around metaverse in the industry and an expectation of 
growth in the near future, with 53% of power and utilities 
respondents having piloted or deployed one or more use 
cases to date [Figure 1].

For the 47% of inexperienced respondents in power and 
utilities, plans to use the metaverse will come to fruition 
in the next two years. Ninety-two percent of inexperienced 
respondents today plan to pilot or deploy a use case within 
that timeframe [Figure 2].

Power and utilities in the US and South Korea appear to 
be outpacing other countries in use of the industrial and 
enterprise metaverses. In South Korea, generally, there are 
demonstrated efforts at a public and private level to bring 
emerging technologies to businesses and consumers in these 
countries. Specifically in power and utilities, Daesung Private 
Equity, a subsidiary of Daesung Group, an industrial energy 
conglomerate, formed an US$83m metaverse fund, based 
on the expectation that the technology will be an “industry-
wide gamer changer.” At a public level, the infusion of large 
subsidies for metaverse at the local, state and enterprise 
levels to promote early adoption is notable. In 2022, South 
Korea invested nearly US$200m in metaverse technology 
development.

Our survey polled business leaders with interest in 
using the metaverse. Within this population, 53% 
overall are experienced – having already deployed or 
piloted a metaverse use case today.

Experienced companies Inexperienced companies
1+ use cases deployed, piloted Planning to deploy

1	The state of the industrial and 
enterprise metaverses today
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Figure 3: Key benefits of field XR Figure 4: Impact of field XR
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Field XR
The use of XR technology to augment the capabilities of 
technicians working within facilities and on equipment and 
machinery in open and remote locations was seen as the 
highest impact application of metaverse technology for 
power and utilities companies. Respondents in operations 

functions at power and utilities companies reported 
greater confidence in the potential for transformative 
change, although leaders across other functions were also 
overwhelmingly positive about the promise of field XR.

The power and utilities industry has an opportunity to intertwine digital and physical worlds using the metaverse across 
the value chain, from more immersive technical training using data to simulate realistic scenarios, to collaborative 
design in the metaverse and grid optimization using high-fidelity digital twins. Based on our survey, respondents have 
identified three industrial use cases with the greatest potential opportunity to impact their business:

Top industrial 
use cases
based on the expected impact reported 
by respondents in the power and utilities 
industry 

2	

3 The metaverse at work



Total Power 
subsector

Utilities 
subsector

Process 
efficiency

New offerings and  
business models

Enhanced 
service and CX

Figure 5: Key benefits of virtual grid optimization Figure 6: Impact of virtual grid optimization
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Figure 7: Key benefits of virtual R&D Figure 8: Impact of virtual R&D
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Virtual R&D, prototyping and testing
Like other industries, the ability to enhance virtual design 
and engineering tools using metaverse technology is 
seen as a key application of metaverse technologies and a 
relatively straight forward next step in overall digitalization 
efforts. This application is the most deployed to date in the 

power and utilities industry, with companies like Gamesa 
using the technology to significantly improve the accuracy 
and speed of programs used in designing renewable 
energy capture devices.

Virtual grid optimization

For power and utilities companies, the opportunity to 
better plan and track the grid in a high-fidelity, virtual 
setting was seen as having the second-highest potential 
impact of the industrial metaverse use cases. One reason 
may be the large risk involved with any changes to the 
grid, given any failure can have a real impact on the lives 
of customers. The use case was seen as having huge 
potential by power companies but was even stronger for 
other utilities like water and waste management.

You don’t need the metaverse and VR 
for this. There are other traditional 
ways to run different grid scenarios, 
but they are 2D and can be hard to 
interpret.”

“

Director of Digital Innovation, US-based utility 
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Figure 9: Top-ranked enablers by importance, compared to the level of advancement in using them
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Across all industries, there are a clear set of enablers 
that stand out as highly critical, underpinning the success 
of metaverse use cases. Connectivity (fiber, public and 
private networks), cloud computing, AI, machine learning 
and IoT capabilities are essential building blocks to 
creating low-latency experiences and simulations with 
effective data capture, processing and storage capabilities 
as the backbone.

There are some enablers that power and utilities 
respondents rank slightly higher than respondents 
across other industries – like Web3/blockchain and digital 

twins. Power and utilities companies are driving forward 
use cases like virtual grid optimization, in which the 
essential metaverse enabling technologies around data, 
connectivity, sensors and AI are key, but also may benefit 
from the use of additional technologies like blockchain to 
aid the tracking of data transactions and maintain a single 
source of truth. Similarly, digital twin technology must 
be highly precise to allow for realistic, accurate scenario 
planning and testing of the power grid.

3	Key enablers and partners 
to deploying the metaverse
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Ranked most important: 
Partners to deploy use case

Ranked 2nd: 
Partners to deploy use case

Ranked 3rd: 
Partners to deploy use case
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Figure 10: Key partners for most impactful power and utilities use cases

Today, companies across industries rely heavily on partners to drive the 
deployment of metaverse use cases.

When asked which partners are critical for deploying 
key use cases, power and utilities either already, or plan 
to, rely on providers of essential enabling technologies 
to drive success. A wide variety will be leveraged, from 
network providers to ensure low-latency speed within 
data pipelines and visualized experiences, to industrial 
equipment and technology providers to ensure smart 
sensor capabilities capture data in real-time to drive 
simulations in the metaverse. Like other industries, power 
and utilities are already leaning on big tech partners to 
deploy transformative use cases. In New Zealand, Vector  
Limited and X, the Moonshot Factory (Alphabet-owned), 
are working together on grid network virtualization 
and simulation technologies to reimagine the design, 

management and operation of electricity networks and  
get ahead of increasing energy demands.

At this stage, partnerships can be a hurdle to overcome 
in beginning or scaling metaverse use cases, as the 
partner landscape is scattered, with most partners 
equipped to offer specialized services or technologies. 
Companies are often tasked to curate a group of partners, 
all of whom must integrate solutions to drive a use case 
or metaverse ecosystem to success. More than other 
industries surveyed, power and utilities companies report 
a preference to depend on professional services firms, 
likely to aid in planning partnerships and tactical strategy 
in use case development, as they have for past digital 
deployments.
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Power and utilities companies face 
similar headwinds in employing the 
metaverse as other industries, like 
struggling to find the right internal 
expertise to drive business cases for the 
metaverse, as well as to execute and 
track the value of use cases.  

There are some unique nuances that may stall momentum 
in power and utilities. For example, one utility reported in 
research interviews that even as a large company, they 
lack the specialized knowledge internally to deploy and, 
in particular, scale use cases and worry lack of expertise 
could trail even more at smaller utilities. At a functional 
level, those in operations functions at power and utilities 
companies are slightly less worried about expertise than 
those in other functional areas, like IT or digital innovation. 
This is likely because of their length of experience with key 
technical enablers like smart sensors, IoT and AI, which 
have been critical technologies in the operational space for 
years. 

Securing and staying within budget is a concern overall, 
but especially in geographies like the US, where, in some 
markets (e.g., California), regulators require companies to 
prove the value of internal initiatives to the end customer 
before securing investment. Across industries, leaders 
have expressed challenges in quantifying the benefits 
of metaverse, especially in addition to industry 4.0, and 
power and utilities is no different. This is potentially a 
barrier for some to take initial steps and for first movers to 
scale.

We will have to stand in front of 
regulators and justify the investment 
by how it benefits customers. Safety 
is an option, but we would again have 
to quantify the benefits.”

“

Director of Digital Innovation, US-based utility 

Figure 11: Top challenges for power and utilities companies 
already piloting or deploying 1+ use case
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4	Challenges in the industrial 
and enterprise metaverses
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The path forward Like any emerging technology, the metaverse 
will present hurdles to get off the ground and 
scale. Many companies have taken a “land and 
expand” approach, piloting or deploying a less 
complex use case to prove value to support 
future endeavors. For some power and utilities 
companies at the genesis of their metaverse 
journey, it may make sense to begin initial 
work in areas of the business where technical 
expertise and enablers like IoT devices and 
smart sensors are already integral to current 
operations. In this case, budget and resources 
may be allocated to boosting other critical 
enablers, like fiber broadband, private networks 
and AI/ML modeling for simulation and 
prediction, to drive use case success.

The metaverse is already and will continue 
to provide a valuable virtual environment, 
connected to the physical world, to promote 
collaboration, drive safety and realize process 
efficiency, among other benefits to power and 
utilities companies. It is paramount that those 
interested in the metaverse begin to assess the 
best-fit use cases for their business needs and 
determine the necessary people and technical 
enablers to build a path forward.
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Figure 12: Impact and deployment of other industrial metaverse use cases (ranked 4-9)

Figure 13: Impact and deployment of enterprise metaverse use cases

DeployedExpect transformative impact

Appendix: other use cases

XR-Enhanced UX Research (Design & Testing) 
Enhancing UX research using extended reality (XR) technology for eye tracking, overlaying 
virtual elements on the real world and user testing virtual prototypes to better understand 
challenges of engineers, operators, technicians and partners.

Autonomous/Remote-Controlled Operations Robotics (Production & Delivery) 
Use of autonomous or remote-controlled robots and drones to assist in the operations like 
surveillance, rearranging devices and machinery, and production along the grid or in remote 
and/or hazardous environments. 

XR Hands-On Training (Training & Onboarding) 
Immersive technical training using XR technology to create realistic experiences and 
scenarios in a purely virtual or virtually enhanced physical environment, especially to 
enhance skills using different equipment and to practice safety procedures.

Virtual Facility Optimization (Production & Delivery) 
Designing, planning and simulating plants, substations and other facilities in virtual 
environments for enhanced planning of key processes without impacting actual operations 
(e.g., downtime)

Maintenance Robotics (Service & Support) 
Use of autonomous or technician-controlled robots and drones to allow for greater 
efficiency driven by automation and remote specialist intervention when repairs are needed 
in a facility without the expertise or in a remote or hazardous environment.

Predictive Maintenance (Service & Support) 
More accurate assessment of asset health (e.g., equipment, operational vehicles, 
machinery, etc.) and flagging of problem areas on a virtual representation (e.g., digital twin) 
of the asset driven by enhanced data capture and AI.

While power and utilities respondents have found field XR, virtual grid oprimization and virtual R&D, prototyping & testing 
to be the most impactful use cases overall, there are a range of other use cases companies are considering.

XR Onboarding and Soft-Skills Training (Training & Onboarding) 
Use of immersive digital environments in enterprise-level trainings for topics such as 
diversity, equity & inclusion, customer service and support, general safety trainings, and 
more.

Virtual Office and Workspaces (Design & Testing) 
Use of immersive digital environments where employees can interact for enhanced 
networking and social experiences or use infinite workspaces, data interaction spaces and 
spaces created to enhance collaboration and co-design. 

Immersive Recruiting and Hiring (Training & Onboarding) 
By using the metaverse in recruiting and hiring, companies can attract younger, digital-
native talent and replace interviews that previously would have required on-site visits with 
virtual experiences.
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