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Abstracts

Global Digital Power Utility Market was valued at USD 56.91 Billion in 2023 and is

anticipated t%lI%project robust growth in the forecast period with a CAGR of 19.53%

through 2029. The digital power utility market is experiencing rapid growth, driven by the

increasing integration of digital technologies in power generation, distribution, and

consumption. Advancements in smart grid technologies, the adoption of Internet of

Things (IoT) devices, and the implementation of artificial intelligence (AI) and machine

learning for predictive maintenance and efficient energy management are key factors

propelling this market. Utilities are transitioning towards digital solutions t%lI%enhance

grid reliability, optimize energy distribution, and reduce operational costs. Additionally,

the push for renewable energy sources and the need for real-time data analytics

t%lI%manage these resources effectively further stimulate market expansion. As

regulatory frameworks evolve t%lI%support sustainable energy practices, the digital

power utility market is set t%lI%play a crucial role in transforming the energy sector

int%lI%a more efficient and resilient system.

Key Market Drivers

Renewable Energy Integration

Renewable energy integration stands as a potent force driving the global digital power
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utility market. As the world grapples with the urgent need t%lI%transition

t%lI%cleaner and more sustainable energy sources, the integration of renewables, such

as solar, wind, and hydroelectric power, has become a pivotal focus for power utilities

worldwide. This transition is significantly reliant on digital technologies and innovations.

The rise of renewable energy sources offers a multitude of benefits, including reduced

greenhouse gas emissions, energy diversification, and a more sustainable energy

future. However, renewable energy generation can be intermittent and unpredictable,

making it essential t%lI%develop advanced systems that can efficiently manage and

balance the fluctuating energy supply.

Digital power utilities play a vital role in achieving this delicate equilibrium. They

leverage smart grid technologies, data analytics, and real-time monitoring

t%lI%optimize energy distribution and storage. These digital solutions enhance grid

reliability and resiliency while accommodating the variable nature of renewables. For

instance, sophisticated forecasting models powered by artificial intelligence enable

utilities t%lI%predict renewable energy generation patterns and adapt their grid

operations accordingly. Moreover, digital power utilities empower consumers by

allowing them t%lI%actively participate in the renewable energy landscape. Through the

use of smart meters and real-time data, consumers can monitor their energy usage,

make informed decisions about when and how t%lI%consume electricity, and even sell

excess energy back t%lI%the grid if they generate renewable power locally. This not

only promotes energy efficiency but als%lI%contributes t%lI%a more decentralized and

democratized energy grid.

Regulatory bodies and governments worldwide are encouraging the adoption of digital

power solutions t%lI%facilitate renewable energy integration. They are setting

standards and incentives that push utilities t%lI%invest in modern technologies and

reduce their reliance on fossil fuels. The integration of renewable energy sources is a

powerful catalyst for the global digital power utility market. It underscores the vital role

that digital innovations play in realizing a sustainable energy future and mitigating the

impact of climate change. As the world continues its shift toward cleaner energy, digital

power utilities will remain at the forefront of this transformation, ensuring a greener and

more resilient energy grid.

Rise of Electric Vehicles

The rise of electric vehicles (EVs) is a significant driver for the global digital power utility

market, fundamentally transforming how utilities manage and distribute electricity. With

the increasing adoption of EVs, there is a heightened demand for reliable, efficient, and
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high-capacity charging infrastructure. This shift necessitates the digitization of power

utilities t%lI%handle the complex requirements of modern EV ecosystems. Digital

solutions enable utilities t%lI%optimize grid operations, enhance load management, and

ensure seamless integration of EV charging stations, thereby meeting the growing

energy demands of EV users. Digital technologies, such as smart grids, are crucial in

managing the fluctuating demand caused by EV charging patterns. Smart grids facilitate

real-time monitoring and dynamic load balancing, allowing utilities t%lI%efficiently

distribute electricity and avoid overloading the grid. By leveraging advanced metering

infrastructure (AMI) and automated demand response (ADR) systems, utilities can

manage peak loads more effectively and incentivize off-peak charging, thus maintaining

grid stability and reducing operational costs. These digital advancements are essential

in supporting the widespread adoption of EVs and ensuring a resilient power supply.

The integration of EVs int%lI%the power grid is als%lI%driving the adoption of

advanced data analytics and machine learning algorithms. These technologies enable

utilities t%lI%predict and respond t%lI%changes in electricity demand with greater

accuracy. By analyzing vast amounts of data from EV charging stations, grid sensors,

and weather patterns, utilities can forecast peak usage times and optimize energy

distribution accordingly. This predictive capability not only improves grid efficiency but

als%lI%enhances the customer experience by reducing the likelihood of outages and

ensuring that charging infrastructure is available when needed. The rise of EVs is

prompting utilities t%lI%invest in digital twin technology, which creates virtual replicas of

physical assets and systems. Digital twins allow utilities t%lI%simulate and analyze the

performance of their infrastructure under various scenarios, including the impact of

increased EV adoption. This capability helps utilities identify potential issues, optimize

asset utilization, and plan for future expansions. By providing a comprehensive view of

the grid's operations, digital twins enhance decision-making processes and support the

development of robust, scalable solutions for the growing EV market.

The need for a comprehensive EV charging infrastructure is fostering collaboration

between utilities, automotive manufacturers, and technology providers. Digital platforms

that facilitate these partnerships are becoming increasingly important. These platforms

enable seamless communication and coordination among stakeholders, ensuring that

charging stations are strategically located and that grid upgrades are synchronized with

the rollout of new EV models. By fostering a collaborative ecosystem, digital solutions

drive innovation and accelerate the deployment of the necessary infrastructure

t%lI%support the EV revolution. Cybersecurity is another critical aspect influenced by

the rise of EVs in the digital power utility market. As more EVs connect t%lI%the grid,

the potential for cyber-attacks increases. Utilities must implement robust cybersecurity
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measures t%lI%protect their digital infrastructure from threats. Advanced security

solutions, such as AI-driven threat detection and blockchain-based authentication

systems, are being deployed t%lI%safeguard sensitive data and ensure the integrity of

the grid. By prioritizing cybersecurity, utilities can build trust with consumers and

stakeholders, promoting wider adoption of digital solutions and EV technologies.

The rise of EVs is als%lI%encouraging utilities t%lI%adopt decentralized energy

generation models. Many EV owners are installing residential solar panels and home

energy storage systems, contributing t%lI%a more distributed energy landscape. Digital

platforms that manage these decentralized resources are essential for integrating them

int%lI%the broader grid. These platforms enable utilities t%lI%monitor and control

distributed energy resources (DERs), ensuring a balanced and efficient energy supply.

By embracing decentralization, utilities can enhance grid resilience and accommodate

the diverse needs of modern energy consumers. Regulatory frameworks are evolving in

response t%lI%the growing EV market, further driving the digitization of power utilities.

Governments worldwide are implementing policies and incentives t%lI%promote EV

adoption and the development of supporting infrastructure. These regulations often

mandate the use of digital technologies t%lI%improve grid management and

transparency. Compliance with these regulations necessitates significant investment in

digital solutions, pushing utilities t%lI%modernize their operations and adopt innovative

practices. This regulatory push ensures that utilities are equipped t%lI%handle the

future demands of the EV market.

The economic benefits of the digital power utility market, driven by the rise of EVs, are

substantial. The development of EV charging infrastructure and the associated digital

technologies create new revenue streams for utilities. By offering value-added services

such as dynamic pricing, smart charging solutions, and energy management systems,

utilities can capitalize on the growing EV market. Additionally, the job creation

associated with building and maintaining digital infrastructure stimulates economic

growth and fosters technological advancement within the energy sector. The rise of

electric vehicles is a pivotal driver for the global digital power utility market, influencing

various aspects of grid management, data analytics, cybersecurity, and regulatory

compliance. The need for efficient, reliable, and scalable EV charging infrastructure is

prompting utilities t%lI%adopt advanced digital solutions and innovate continuously. As

the adoption of EVs continues t%lI%accelerate, the digital transformation of power

utilities will play a crucial role in ensuring a sustainable, resilient, and efficient energy

future.

Key Market Challenges
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Cybersecurity Risks

Cybersecurity risks loom as a formidable obstacle t%lI%the growth and stability of the

global digital power utility market. As utilities increasingly rely on interconnected digital

technologies t%lI%modernize and optimize their operations, they become more

vulnerable t%lI%cyberattacks that could disrupt power grids, compromise sensitive

data, and undermine public trust. One of the primary concerns is the potential for

malicious actors t%lI%gain unauthorized access t%lI%critical systems and

infrastructure. Breaches in the digital power utility sector can result in service

interruptions, equipment damage, and even cascading power outages, with far-reaching

consequences for society and the economy.

Moreover, cyberattacks on digital power utilities can have profound privacy implications.

These organizations collect extensive data on customers' energy usage, and a breach

could expose this sensitive information, leading t%lI%privacy violations and identity

theft. The mishandling of data can als%lI%erode public trust in the utility sector, making

it difficult t%lI%engage consumers in energy efficiency and demand response

programs. In addition t%lI%the immediate impacts of cyberattacks, the aftermath can be

costly and time-consuming. Utilities must invest in cybersecurity measures, incident

response teams, and recovery efforts. These expenses can strain budgets and delay

progress on other essential grid modernization projects.

As the energy sector evolves, s%lI%d%lI%the tactics of cybercriminals. They

continuously develop more sophisticated attack methods, often exploiting vulnerabilities

in software, hardware, or human factors. Furthermore, the energy sector's increasing

reliance on the Internet of Things (IoT) and interconnected devices amplifies the attack

surface, making it challenging t%lI%secure all entry points effectively. Regulatory

bodies and governments are increasingly recognizing the gravity of the situation and are

imposing stricter requirements and standards t%lI%enhance cybersecurity in the power

utility sector. While these regulations are essential for safeguarding the grid, they can

als%lI%increase compliance costs and complexity for utilities.

T%lI%mitigate these risks, utilities must invest in robust cybersecurity measures,

employee training, and incident response plans. Collaborative efforts within the industry,

information sharing, and partnerships with cybersecurity experts are essential

t%lI%staying ahead of evolving threats. Cybersecurity risks pose a serious threat

t%lI%the global digital power utility market. Ensuring the security and resilience of

digital systems is imperative t%lI%maintaining the reliability and functionality of power
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grids and fostering trust among consumers and stakeholders in an era of increasing

digitalization and connectivity in the energy sector.

Interoperability and Standardization

Interoperability and standardization issues pose significant barriers t%lI%the growth of

the global digital power utility market. While the adoption of digital technologies in the

energy sector promises improved efficiency, reliability, and sustainability, the lack of

compatibility and uniform standards across various systems and devices can hinder the

seamless integration of these technologies. One of the key challenges is the presence

of diverse legacy systems and equipment that have evolved over time in the utility

sector. These systems often rely on proprietary technologies and communication

protocols, making it difficult t%lI%ensure interoperability with modern digital solutions.

As utilities attempt t%lI%modernize their infrastructure, they often encounter difficulties

when trying t%lI%integrate new technologies with existing, non-standardized

components.

The absence of universal standards can als%lI%lead t%lI%vendor lock-in, where

utilities become reliant on specific suppliers, making it challenging t%lI%switch or

upgrade systems. This lack of flexibility can stifle competition and innovation, potentially

leading t%lI%higher costs for utilities and consumers. Furthermore, the integration of

various digital components, such as smart meters, sensors, and data analytics

platforms, requires standardized communication protocols t%lI%ensure data

consistency and interoperability. In the absence of such standards, data exchange

between these components can be cumbersome, error-prone, and costly

t%lI%implement. This can result in delays in adopting critical digital tools and achieving

the full potential of the smart grid.

Regulatory environments further complicate the standardization landscape. Different

regions and countries may have varying requirements and compliance regulations,

making it challenging for utilities t%lI%implement consistent solutions on a global scale.

This not only hampers the development of integrated, cross-border utility networks but

als%lI%increases the complexity and cost of complying with multiple regulatory

frameworks.

T%lI%address these challenges, stakeholders in the digital power utility market,

including utilities, technology providers, and regulatory bodies, need t%lI%collaborate

on developing and adopting international standards and best practices. This can

facilitate a more harmonized and interconnected energy infrastructure, allowing for
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smoother integration of digital technologies. Moreover, utilities should prioritize the

selection of technology partners and solutions that are compatible with existing systems

and adhere t%lI%open, industry-wide standards. Interoperability and standardization

challenges are substantial roadblocks t%lI%the global digital power utility market.

Overcoming these hurdles will require concerted efforts t%lI%establish common

standards, share best practices, and promote compatibility across a diverse array of

systems and devices, ultimately unlocking the full potential of digitalization in the energy

sector.

Aging Infrastructure

Aging infrastructure stands as a significant impediment t%lI%the progress of the global

digital power utility market. Power utilities across the world grapple with the challenge of

outdated equipment, transmission lines, and distribution systems, which were not

designed t%lI%accommodate the advanced digital technologies necessary for a

modern, efficient, and sustainable power grid. One of the primary issues with aging

infrastructure is the lack of compatibility with the digital components required for a smart

grid. Older substations and transformers may lack the communication capabilities

needed for real-time monitoring and control. This incompatibility inhibits the seamless

integration of smart grid technologies, such as sensors, smart meters, and advanced

data analytics, int%lI%the existing infrastructure.

Upgrading this aging infrastructure t%lI%support digital power utility solutions is a

complex and costly process. The extensive capital investment required t%lI%replace or

retrofit aging equipment can strain the budgets of power utilities, particularly those with

limited financial resources. The challenge is compounded when utilities have

t%lI%weigh the benefits of such investments against other pressing priorities. Moreover,

the logistics of implementing these upgrades are often daunting. It can involve service

interruptions, which may not be well-received by consumers, and the need for careful

project planning t%lI%minimize disruptions. Additionally, utilities must address

environmental concerns related t%lI%the disposal of older equipment and materials.

Aging infrastructure als%lI%poses reliability and safety risks. Outdated components are

more prone t%lI%failures, leading t%lI%power outages and potential safety hazards.

The reliability and resilience of the grid can be compromised as a result, which can be a

major concern, especially during extreme weather events or other emergencies.

Furthermore, regulatory and compliance challenges can arise when trying

t%lI%upgrade aging infrastructure. Utilities must navigate a complex web of regulations

and standards while ensuring that upgrades meet current safety and environmental
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requirements. Aging infrastructure presents a formidable obstacle t%lI%the

advancement of the global digital power utility market. While the benefits of digitalization

are clear in terms of efficiency, sustainability, and grid reliability, the process of

modernizing legacy systems is a complex, resource-intensive, and time-consuming

endeavor. Successfully addressing this challenge is essential for utilities t%lI%unlock

the full potential of digital power solutions and t%lI%meet the demands of a rapidly

evolving energy landscape.

Key Market Trends

Smart Grid Adoption

Smart grid adoption stands as a compelling driver of the global digital power utility

market. The transition t%lI%smart grids represents a fundamental shift in the way power

utilities generate, distribute, and manage electricity. It encompasses a range of

advanced technologies and digital innovations that are revolutionizing the energy

sector.

Smart grids enable utilities t%lI%enhance grid reliability and resilience. They offer real-

time monitoring and control capabilities, empowering utilities t%lI%detect and respond

t%lI%issues swiftly, reducing the duration and impact of power outages. This

heightened reliability translates t%lI%greater customer satisfaction and economic

stability. The integration of smart grid technologies als%lI%fosters energy efficiency.

Through the deployment of smart meters, sensors, and data analytics, utilities gain a

granular understanding of energy consumption patterns. This allows for targeted energy

conservation strategies, reducing waste, and enabling customers t%lI%make informed

decisions about their electricity usage.

Moreover, smart grids are vital for the efficient incorporation of renewable energy

sources. They manage the intermittent nature of renewables, ensuring grid stability

while facilitating the integration of solar, wind, and other sustainable energy resources.

As global energy demand continues t%lI%rise, smart grid adoption addresses the

challenges of maintaining a reliable and resilient energy supply. It aligns with the

industry's commitment t%lI%sustainability, innovation, and the evolving expectations of

both utilities and consumers. In this way, the adoption of smart grids will remain a

driving force behind the digital power utility market for years t%lI%come.

Data Analytics and AI
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Data analytics and artificial intelligence (AI) are set t%lI%play a pivotal role in driving the

global digital power utility market forward. These advanced technologies are

transforming how power utilities generate, distribute, and manage energy, offering a

host of benefits that enhance efficiency and sustainability. Data analytics empowers

utilities t%lI%extract actionable insights from the immense volume of data generated

within the energy sector. By analyzing this data, utilities can optimize grid performance,

anticipate maintenance needs, and enhance decision-making. Predictive analytics, in

particular, enables utilities t%lI%prevent outages and reduce operational costs through

proactive maintenance.

AI complements data analytics by enabling machine learning and automation. Machine

learning algorithms can predict energy demand, optimize load distribution, and even

improve energy trading strategies. AI-driven grid management enhances system

reliability, leading t%lI%reduced downtime and improved customer satisfaction.

Moreover, both data analytics and AI are central t%lI%integrating renewable energy

sources effectively. They can forecast renewable generation patterns, ensuring a

seamless balance between supply and demand, thus making renewable energy more

reliable.

Customer engagement is als%lI%evolving with the help of data analytics and AI.

Utilities are providing consumers with real-time insights int%lI%their energy usage,

enabling informed decisions about energy conservation and load management. Data

analytics and AI are driving the digital power utility market by increasing operational

efficiency, enhancing grid reliability, and supporting the transition t%lI%cleaner energy

sources. The utility sector's ability t%lI%harness the power of data and AI will be critical

in meeting the challenges and opportunities of the 21st century's evolving energy

landscape.

Segmental Insights

Sector Insights

Power Generation held the largest share of Global Digital Power Utility market in 2023.

The power generation segment is poised t%lI%hold the largest share of the digital

power utility market during the forecast period, driven by several key factors that

highlight its crucial role in the modernization and optimization of the energy sector.

Digital transformation in power generation involves integrating advanced technologies

such as IoT, AI, big data analytics, and cloud computing t%lI%enhance the efficiency,

reliability, and sustainability of electricity production.
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One of the primary drivers of the dominance of the power generation segment is the

increasing demand for electricity and the need for more efficient energy production

methods. As global energy consumption continues t%lI%rise, power generation facilities

must adopt digital technologies t%lI%optimize operations, reduce costs, and improve

output. Digital solutions enable real-time monitoring, predictive maintenance, and data-

driven decision-making, which significantly enhance the operational efficiency and

reliability of power plants.

The transition t%lI%renewable energy sources is accelerating the adoption of digital

technologies in power generation. Solar, wind, and other renewable energy plants

require sophisticated management systems t%lI%handle the variability and

intermittency of these sources. Digital power utility solutions facilitate the integration of

renewable energy int%lI%the grid by providing advanced forecasting, grid balancing,

and energy storage management capabilities. This ensures a stable and reliable supply

of electricity while maximizing the use of clean energy sources.

Regulatory pressures and environmental concerns are compelling power generation

companies t%lI%improve their environmental performance and reduce carbon

emissions. Digital technologies enable more precise control and optimization of power

generation processes, leading t%lI%reduced fuel consumption, lower emissions, and

compliance with stringent environmental regulations. By leveraging digital tools, power

generation companies can achieve greater transparency and accountability in their

operations, meeting both regulatory and societal expectations.

The need for enhanced cybersecurity and resilience in power generation infrastructure

is als%lI%driving the adoption of digital solutions. As power plants become more

interconnected and reliant on digital technologies, they become more vulnerable

t%lI%cyber threats. Implementing advanced cybersecurity measures and resilient

network architectures through digital solutions is essential t%lI%protect critical

infrastructure from cyberattacks and ensure the continuous supply of electricity. The

power generation segment is expected t%lI%hold the largest share of the digital power

utility market due t%lI%the increasing demand for efficient energy production, the

integration of renewable energy sources, regulatory and environmental pressures, and

the need for enhanced cybersecurity. Digital transformation in power generation is

crucial for achieving a sustainable, reliable, and secure energy future.

Regional Insights
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Asia Pacific dominated the Global Digital Power Utility market in 2023, driven by rapid

economic growth, rising energy demand, and significant investments in digital

infrastructure. Several key factors contribute t%lI%the region's leadership in adopting

and implementing digital power utility solutions. The Asia Pacific region is experiencing

robust economic expansion, leading t%lI%increased industrialization and urbanization.

This growth drives a substantial rise in energy consumption, necessitating efficient and

reliable power generation and distribution systems. Digital power utility solutions,

incorporating advanced data analytics, IoT, AI, and cloud computing, are crucial for

optimizing the management of electricity grids, improving operational efficiency, and

ensuring a stable power supply t%lI%meet this burgeoning demand.

Asia Pacific countries are proactively investing in modernizing their energy infrastructure

t%lI%enhance efficiency and sustainability. Governments and utilities in the region are

adopting digital technologies t%lI%transform their power sectors. These investments

include upgrading legacy systems with smart grids, deploying advanced metering

infrastructure (AMI), and implementing predictive maintenance practices. Such

initiatives are aimed at reducing operational costs, minimizing power losses, and

improving the overall reliability of the electricity supply.

The Asia Pacific region is leading the global transition t%lI%renewable energy sources.

Countries like China, India, and Japan are making significant strides in expanding their

renewable energy capacities, such as solar, wind, and hydroelectric power. Digital

power utility solutions play a vital role in integrating these intermittent renewable energy

sources int%lI%the grid, ensuring efficient energy management, grid stability, and

optimal utilization of renewable resources.

The region's focus on enhancing energy security and resilience further propels the

adoption of digital power utility solutions. With the increasing threat of cyberattacks on

critical infrastructure, utilities are investing in advanced cybersecurity measures and

resilient network architectures t%lI%protect their power grids from disruptions. Digital

solutions enable real-time monitoring, early threat detection, and swift incident

response, thereby safeguarding the reliability and security of the power supply. The

Asia Pacific region is expected t%lI%dominate the digital power utility market during the

forecast period due t%lI%its rapid economic growth, rising energy demand, substantial

investments in digital infrastructure, and proactive adoption of renewable energy

sources. As the region continues t%lI%prioritize efficiency, sustainability, and security in

its power sector, digital power utility solutions will play an increasingly critical role in

shaping the future of energy management and distribution.
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Key Market Players

%lI%General Electric Company

%lI%Siemens AG

%lI%ABB Ltd.

%lI%Accenture PLC

%lI%Capgemini Services SAS

%lI%IBM Corporation

%lI%SAP SE

%lI%Microsoft Corporation

%lI%Wipr%lI%Limited

%lI%Infosys Limited

Report Scope:

In this report, the Global Digital Power Utility Market has been segmented int%lI%the

following categories, in addition t%lI%the industry trends which have als%lI%been

detailed below:

%lI% Digital Power Utility Market, By Technology:

Integrated Solutions

Hardware

%lI% Digital Power Utility Market, By Sector:

Power Generation
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Transmission and Distribution (T&D)

Energy Storage

Energy Trading

%lI% Digital Power Utility Market, By Region:

North America

%lI%United States

%lI%Canada

%lI%Mexico

Asia-Pacific

%lI%China

%lI%India

%lI%Japan

%lI%South Korea

%lI%Indonesia

Europe

%lI%Germany

%lI%United Kingdom

%lI%France
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%lI%Russia

%lI%Spain

South America

%lI%Brazil

%lI%Argentina

Middle East & Africa

%lI%Saudi Arabia

%lI%South Africa

%lI%Egypt

%lI%UAE

%lI%Israel

Competitive Landscape

Company Profiles: Detailed analysis of the major companies presents in the Global

Digital Power Utility Market.

Available Customizations:

Global Digital Power Utility Market report with the given market data, TechSci Research

offers customizations according t%lI%a company's specific needs. The following

customization options are available for the report:

Company Information

%lI%Detailed analysis and profiling of additional market players (up t%lI%five).
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