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Executive Summary

Utilities worldwide are accelerating Al investment despite uncertain returns. Deloitte's 2025 survey of 1,854
executives reveals a paradox: organizations continue pouring resources into Al initiatives while struggling to
measure tangible ROI. Yet a minority of utilities are breaking through this barrier, achieving measurable

outcomes in grid optimization, customer experience, and operational efficiency.

The difference isn't technology—it's execution. Successful utilities in 2026 share common traits: they
prioritize data sovereignty for regulatory compliance, deploy integrated technology stacks rather than
fragmented tools, and achieve production deployment in weeks instead of months. Companies like Octopus
Energy demonstrate this approach, using Al to achieve 80% customer satisfaction rates that exceed human

agent performance by 15%.

For utilities executives, the strategic imperative is clear. Al investment will continue—driven by competitive
pressure and long-term value belief—Dbut success requires mature infrastructure, scalable deployment
capabilities, and governance frameworks that satisty regulatory requirements. Organizations that balance
quick wins with sustainable architecture are redefining ROI beyond cost savings to include innovation
capacity, resilience, and competitive positioning. The utilities that master practical Al implementation in

2026 will establish advantages that compound over the next decade.
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Overview

Artificial intelligence in utilities has evolved from experimental pilots to strategic necessity. The sector faces
unique pressures that make Al adoption both urgent and complex: aging grid infrastructure, renewable
energy integration challenges, evolving customer expectations, and stringent regulatory requirements around

data privacy and operational safety.

The utilities AI market reflects this complexity. While investment continues to rise—with 10% of surveyed
organizations now having CEOs directly leading Al initiatives—the path to measurable returns remains
elusive for most. Deloitte's research identifies five core reasons why utilities struggle with AT ROI:
inadequate data infrastructure, difficulty quantifying benefits in financial terms, organizational resistance to
workflow changes, integration challenges with legacy systems, and the entanglement of Al initiatives with

broader digital transformation efforts.

Yet 2026 marks an inflection point. Leading utilities are moving beyond proof-of-concept to

production-scale deployments that deliver concrete outcomes:

* Grid optimization: Al-driven simulations model power flow and schedule maintenance with

minimal customer impact

* Predictive maintenance: Digital twins predict equipment failures, with Siemens Energy's heat

recovery steam generator models potentially saving utilities $1.7 billion annually

* Customer experience: Automated service platforms handle routine inquiries while identifying

consumption patterns for personalized engagement
* Fleet management: Al optimizes logistics for utility trucks and field service operations

* Renewable integration: Machine learning balances intermittent renewable sources with grid stability

requirements

The technical foundation enabling these outcomes has matured significantly. Modern Al infrastructure no
longer requires 6-18 months of custom development. Pre-integrated tool ecosystems can deploy in days
while maintaining data within regulated environments—a critical requirement for utilities operating under
strict compliance frameworks. Organizations using platforms that provide sovereign deployment options

can leverage 200+ AI and data tools without data leaving their VPC or on-premises infrastructure.

This combination of urgent business drivers, maturing technology, and proven use cases creates the
conditions for utilities to achieve practical Al success in 2026. The question is no longer whether to invest in
Al but how to implement it in ways that deliver measurable returns while satisfying the sector's unique

operational and regulatory constraints.
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The ROI Measurement Challenge

Utilities face a measurement problem that transcends typical technology ROI calculations. Traditional
metrics like cost savings or efficiency gains fail to capture Al's full impact, particularly when

implementations touch multiple operational areas simultaneously.

The challenge begins with attribution. Al rarely operates in isolation—it's typically deployed alongside grid
modernization projects, customer platform upgrades, or organizational restructuring. When a utility
implements Al-powered demand forecasting during a broader smart grid rollout, isolating AI's specific
contribution becomes nearly impossible. This entanglement makes financial justification difficult even

when overall outcomes improve.

Quantification presents another barrier. How does a utility financially value improved grid resilience? When
Al enables better renewable integration, the benefits span reduced carbon emissions, regulatory compliance,
customer satisfaction, and long-term infrastructure optimization. Some outcomes manifest immediately
while others compound over years. IBM's research on AT ROI emphasizes that organizations must look
beyond immediate cost reduction to capture innovation capacity, decision-making quality, and competitive

positioning.

The human factor further complicates measurement. Al adoption depends on how effectively employees
embrace new tools and how workflows adapt to Al-augmented processes. Cultural resistance can undermine
technically sound implementations, while strong change management can amplify returns beyond initial

projections. These soft factors resist clean quantification yet dramatically impact outcomes.

Successful utilities in 2026 are reframing ROI measurement around three dimensions:

1. Operational metrics: Specific, measurable improvements in equipment uptime, response times,

accuracy rates, or resource utilization

2. Strategic value: Capabilities that enable future initiatives, such as data infrastructure maturity or

workforce Al literacy

3. Risk reduction: Avoided costs from prevented outages, improved safety outcomes, or enhanced

regulatory compliance
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Leading utilities measure AT ROI across three dimensions: operational metrics, strategic value, and risk
reduction—not just immediate cost savings.

Octopus Energy exemplifies this multi-dimensional approach. Their generative Al implementation for
customer service achieved 80% satisfaction rates compared to 65% for human agents—a clear operational
metric. But the strategic value extended further: the Al system handles routine inquiries at scale, freeing

human agents for complex problems while creating a platform for future customer engagement innovations.

The measurement challenge also varies by Al application type. Customer-facing implementations like
chatbots or personalized energy recommendations offer clearer attribution and faster feedback cycles.
Infrastructure applications like predictive maintenance or grid optimization deliver larger potential value

but require longer time horizons and more sophisticated measurement frameworks.

Utilities that crack the ROI measurement code share common practices. They establish baseline metrics
before implementation, define success criteria across multiple dimensions, implement iterative measurement
approaches that capture both immediate and emerging benefits, and maintain transparency about what they
can and cannot quantify. This honest assessment builds organizational trust even when financial returns

remain difficult to isolate.

For organizations seeking to accelerate AI deployment while maintaining rigorous ROI tracking, platforms
like Shakudo provide built-in monitoring and governance capabilities that instrument Al applications from
day one. This infrastructure foundation enables utilities to track operational metrics, resource utilization,
and system performance without custom development, creating the measurement substrate needed for
credible ROI analysis.

N
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Proven Use Cases Delivering Results

While many utilities struggle with AT implementation, specific use cases have emerged as reliable value

generators in 2026. These applications share common traits: they address clear pain points, integrate with

existing workflows, and deliver measurable outcomes within months rather than years.

Predictive Maintenance and Asset Optimization

Equipment failures in utilities carry cascading costs—emergency repairs, customer outages, safety risks, and

regulatory scrutiny. Predictive maintenance uses sensor data and machine learning to identify failure

patterns before breakdowns occur.
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Al-powered predictive maintenance identifies equipment failures before they occur, saving utilities $1.7

billion annually while reducing downtime by 10%.

Siemens Energy's digital twin technology demonstrates the potential. Their model for heat recovery steam

generators predicts corrosion patterns, potentially saving utilities $1.7 billion annually by reducing

inspection requirements and cutting downtime by 10%. Similarly, Siemens Gamesa's digital twin simulates

offshore wind farm operations 4,000 times faster than real-time, enabling turbine layout optimization that

reduces energy COsts.

The ROI calculation for predictive maintenance is straightforward: avoided emergency repair costs plus

preventcd outage impacts minus implementation and operational costs. Ultilities with mature sensor

networks and historical maintenance data can achieve positive ROI within 6-12 months.

Customer Service Automation

Utility customer service traditionally struggles with high inquiry volumes, seasonal peaks, and the need for
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24/7 availability. Al-powered automation addresses these challenges while potentially improving

satisfaction.

Octopus Energy's implementation provides concrete evidence. Their generative Al system handles customer
email inquiries, achieving 80% satisfaction compared to 65% for trained human agents—a 15%
improvement. The system effectively performs work equivalent to 250 people, dramatically reducing

operational costs while maintaining service quality.

The key to customer service Al success lies in clear scope definition. Successful implementations handle
routine inquiries—billing questions, usage information, service requests—while escalating complex issues to
human agents. This hybrid approach delivers cost savings without sacrificing service quality for difficult

cases.

Grid Optimization and Power Flow Management

Renewable energy integration creates grid management complexity that exceeds human analytical capacity.
Solar and wind generation varies with weather patterns, while demand fluctuates throughout the day.

Al-driven grid simulations model power flow, schedule maintenance windows, and test resilience scenarios.

These applications enable utilities to maximize renewable energy utilization while maintaining grid stability.
By predicting generation patterns and demand curves, Al systems can optimize energy storage deployment,
manage peak loads, and minimize reliance on fossil fuel backup generation. The environmental and

regulatory compliance benefits complement direct operational savings.

Dynamic Pricing and Demand Management

Al enables utilities to move beyond flat-rate pricing to dynamic models that reflect real-time supply and
demand conditions. By analyzing consumption patterns, Al systems can suggest optimal usage times—such

as recommending overnight EV charging when demand and costs are lowest.

This personalization improves customer satisfaction while smoothing demand curves. Customers save
money by shifting consumption to off-peak periods, while utilities reduce peak capacity requirements and
improve grid efficiency. The approach also supports targeted marketing efforts, increasing customer loyalty

and creating new revenue opportunities.

Fleet and Logistics Optimization

Utility field operations involve complex coordination between service teams, warehouses, and customers. Al
enhances route planning, inventory management, and scheduling to reduce fuel costs, improve response

times, and increase the number of service calls completed per day.

While less glamorous than grid AI or customer-facing applications, fleet optimization delivers rapid ROI
through measurable efficiency gains. Implementation typically requires integrating Al with existing fleet
management and work order systems—a process that platforms providing pre-integrated tool ecosystems

can accomplish in days rather than months.
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For utilities seeking to implement these proven use cases, the deployment infrastructure matters as much as
the AT models themselves. Organizations using Shakudo can leverage pre-built integrations for data
pipelines, ML frameworks, and monitoring tools while maintaining data sovereignty—critical for utilities
operating under regulatory compliance requirements. This approach enables teams to focus on use case

refinement and organizational adoption rather than infrastructure engineering.

Infrastructure and Deployment Realities

The gap between Al pilot success and production deployment has historically killed utility Al initiatives.
Models that perform well in controlled environments fail when exposed to real-world data volumes,
integration requirements, and operational constraints. Understanding infrastructure realities separates

organizations that achieve practical Al success from those trapped in perpetual pilot mode.

Data Infrastructure as the Foundation

Every successful utility Al implementation begins with data infrastructure maturity. AI models require
consistent, high-quality data from diverse sources—SCADA systems, customer platforms, weather services,
sensor networks, and maintenance records. These sources typically exist in silos with incompatible formats,

inconsistent quality, and varying access controls.

Organizations that successfully deploy production Al invest heavily in data infrastructure before model
development. This includes establishing data governance frameworks, implementing quality monitoring,
creating unified data access layers, and building pipelines that handle both batch and streaming data.

Without this foundation, Al initiatives become data wrangling exercises that never reach production.

The infrastructure challenge extends to data sovereignty and compliance. Ultilities operate under strict
regulations governing customer data privacy, operational data security, and infrastructure protection.
Cloud-based Saa$S Al platforms often conflict with these requirements, forcing utilities to either

compromise on compliance or abandon otherwise promising tools.

The Integration Challenge

Utilities run on complex technology ecosystems accumulated over decades. An Al initiative might need to
integrate with outage management systems, customer information platforms, geographic information
systems, enterprise resource planning software, and operational technology networks. Each integration point

represents potential failure.
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Modern pre-integrated Al platforms reduce deployment time from 6-18 months to days while
maintaining data sovereignty and regulatory compliance.

Traditional approaches require custom development for every integration, consuming 60-80% of project
timelines. Teams spend months building connectors, managing authentication, handling data
transformations, and maintaining integration code. This integration burden explains why utilities often take

6-18 months to deploy Al capabilities that work in pilot form.

Modern infrastructure approaches flip this equation. Platforms providing 200+ pre-integrated tools
eliminate the majority of custom integration work, enabling utilities to deploy production-grade Al
infrastructure in days instead of months. This acceleration doesn't sacrifice data sovereignty—Ileading
platforms deploy entirely within customer VPCs or on-premises environments, ensuring data never leaves
the utility's control.

Scalability from Day One

Pilot projects often use infrastructure that cannot scale to production workloads. A customer service Al
trained on 10,000 emails breaks when exposed to 10 million. A predictive maintenance model tested on one
power plant fails when deployed across 50 facilities.

Enterprise-grade infrastructure anticipates these scaling challenges through distributed computing
frameworks, automatic resource scaling, efficient data storage, and monitoring that identifies performance
bottlenecks before they impact operations. Organizations that build or procure scalable infrastructure from

the start avoid the painful (and expensive) re-architecture that derails many Al initiatives.

The Tool Fragmentation Problem

Utility AI teams might use different tools for data ingestion, transformation, model training, deployment,

monitoring, and governance. When these tools come from different vendors with incompatible interfaces
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and separate security models, the operational burden becomes overwhelming.

This fragmentation manifests in several ways:
* Data scientists waste time on infrastructure rather than model development
* Security teams struggle to maintain consistent access controls across tools
* Monitoring requires checking multiple dashboards with inconsistent metrics
* Knowledge silos form as team members specialize in specific tools

¢ Cost management becomes complex with multiple vendor relationships

Successful utilities in 2026 prioritize integrated tool ecosystems over best-of-breed point solutions. The
operational efficiency and reduced cognitive load offset any marginal capability differences between tools.
For organizations requiring both tool flexibility and integration, platforms like Shakudo provide curated
ecosystems of 200+ pre-integrated tools—offering the breadth of best-of-breed approaches with the

operational simplicity of unified platforms.

Deployment Speed as Competitive Advantage

Infrastructure decisions directly impact competitive positioning. Utilities that can deploy Al capabilities in
weeks respond faster to regulatory changes, customer demands, and operational challenges than competitors

requiring months for similar implementations.

This speed advantage compounds over time. An organization that deploys five Al use cases per year while
competitors deploy one will pull ahead in operational efficiency, customer satisfaction, and innovation
capacity. Infrastructure that enables rapid deployment becomes a strategic asset that drives multi-year

competitive advantage.

The Canadian electricity industry's 2025 report on Al adoption emphasizes this point, noting that utilities
must invest in talent development and establish clear A strategies aligned with business goals. But strategy
without infrastructure remains theoretical—the utilities achieving practical success combine strategic clarity

with deployment infrastructure that turns plans into production systems.
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Building the Business Case

Securing executive support and budget allocation for utility Al initiatives requires business cases that
acknowledge complexity while demonstrating clear value. The approach that worked for past technology
investments—straightforward ROI calculations with 3-5 year payback periods—inadequately captures Al's

multi-dimensional impact.

Framing Investment Across Three Horizons

Successful utility AI business cases structure investment and returns across three time horizons. Horizon one
captures quick wins achievable within 6-12 months—customer service automation, basic predictive
analytics, or simple optimization algorithms. These early victories build organizational confidence and

provide measurable returns that fund subsequent initiatives.

Horizon two encompasses 12-36 month initiatives with larger scope and impact—comprehensive predictive
maintenance programs, grid optimization systems, or advanced customer engagement platforms. These
projects require more substantial investment but deliver strategic capabilities that differentiate the utility in

the market.

Horizon three investments span 3-5 years and focus on transformational capabilities—fully autonomous
grid management, comprehensive digital twins of entire service territories, or Al-powered energy trading
platforms. While these initiatives carry higher risk and uncertainty, they position the utility for long-term

competitive advantage.

This three-horizon framework helps executives understand that Al investment isn't a single decision but a
portfolio approach balancing quick wins, strategic capabilities, and transformational potential. It also

acknowledges that later-horizon initiatives depend on infrastructure and capabilities built in earlier phases.

Quantifying Both Hard and Soft Returns

Effective business cases quantify returns across multiple dimensions. Hard returns include measurable cost
reductions, revenue increases, or capital avoidance. A predictive maintenance program might avoid $10
million in emergency repairs annually. Customer service automation might reduce operational costs by $5

million while handling 30% more inquiries.

Soft returns resist precise quantification but materially impact utility performance:

* Improved decision quality: Executives make better resource allocation and strategic decisions with

Al-powered analytics

* Enhanced customer satisfaction: Better service experiences reduce churn and improve regulatory

relationships
* Workforce capability: Al-literate teams can tackle increasingly complex challenges

* Regulatory positioning: Demonstrated Al capability and innovation leadership strengthen

regulatory relationships
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* Competitive resilience: Al capabilities create optionality to respond to market changes

The business case should acknowledge these soft returns without overstating certainty. Phrases like

"expected to improve” or "anticipated to enhance” maintain credibility while capturing broader value.

Addressing Risk and Mitigation

Executives rightly worry about Al implementation risks—project failures, cost overruns, security breaches,
regulatory complications, or organizational resistance. Business cases that ignore these concerns lack

credibility.

Strong business cases explicitly address key risks and describe mitigation strategies. For example, deployment
risk can be mitigated by using platforms that provide proven Al infrastructure rather than custom-building
everything. Data sovereignty risks can be addressed through deployment models that keep data within
utility-controlled environments. Organizational resistance can be managed through phased rollouts,
comprehensive training, and clear communication about Al augmenting rather than replacing human

workers.

For utilities concerned about infrastructure complexity and deployment timelines, platforms like Shakudo
reduce both risk and time-to-value by providing enterprise-grade Al infrastructure that deploys in days. This
approach allows organizations to redirect engineering resources from infrastructure development to use case

implementation—the work that actually delivers business value.

Competitive Context and Strategic Imperative

Deloitte's research reveals a powerful dynamic: organizations continue investing in Al despite unclear ROI
because they believe "you're going to be left behind if you don't invest.” This competitive pressure provides

business case leverage but must be wielded carefully.

Effective business cases acknowledge competitive dynamics without resorting to fear-mongering. They
position Al investment as both defensive (maintaining competitive parity) and offensive (building
differentiated capabilities). They reference competitor initiatives and industry trends while emphasizing the

specific advantages the utility will gain.

Investment Prioritization Framework

Not all AT use cases deliver equal value. Business cases should include clear prioritization logic that helps
executives understand why specific initiatives receive funding. IBM's research on AT ROI emphasizes that
analysis revealing which implementations deliver the most value relative to costs enables better investment

decisions.
Prioritization frameworks typically evaluate use cases across dimensions like expected ROI magnitude,

implementation speed, strategic importance, risk level, and organizational readiness. This structured

approach demonstrates analytical rigor while helping executives understand investment sequencing.
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The business case should also address ongoing costs—infrastructure maintenance, model retraining,
operational support, and continuous improvement. Al isn't a one-time investment but an operational
capability requiring sustained funding. Organizations using integrated platforms with vendor-supported
infrastructure can often achieve 40-60% lower total cost of ownership compared to fully custom approaches,

providing meaningful budget advantages that strengthen business cases.

Implementation Strategy for Success

Strategy separates utilities achieving production Al success from those accumulating failed pilots. While
technology and infrastructure matter, implementation approach determines whether Al capabilities actually

reach operational deployment and deliver business value.

Start with Strategic Alignment

Successful Al implementations begin with clarity about business objectives. The Canadian electricity
industry’s 2025 Al report emphasizes that utilities must develop clear strategies aligned with business goals,
supported by cross-functional leadership teams that facilitate conversations around use cases and resource

investment.

This strategic foundation answers critical questions: Which operational challenges most urgently need
addressing? Where can Al deliver competitive differentiation? Which use cases align with regulatory
priorities? What capabilities must the utility build for long-term competitiveness? Without this clarity, Al

initiatives become technology experiments disconnected from business value.

The strategy should also define risk appetite. Some utilities prioritize conservative approaches with proven
use cases and incremental improvements. Others pursue aggressive innovation with higher risk but larger
potential returns. Neither approach is inherently superior, but misalignment between strategy and execution

creates friction that undermines initiatives.

Build Cross-Functional Teams

Al implementation cannot succeed as purely technical projects. Effective initiatives require collaboration
between data scientists who build models, engineers who deploy infrastructure, operations teams who use
AT outputs, security professionals who manage risks, and business leaders who ensure alignment with

objectives.

Leading utilities establish dedicated transformation teams that span these functions. Mayo Clinic's digital
transformation case study, while outside the utility sector, demonstrates the scale of commitment
required—their core project team includes over 460 members. Utilities need proportional investment based

on scope and organizational size.

These cross-functional teams serve several purposes: they ensure technical solutions address real operational

needs, identify integration requirements early in development, facilitate organizational change management,
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and provide diverse perspectives that improve solution quality.

Adopt Iterative Implementation

Big-bang AI deployments rarely succeed. IBM's guidance on maximizing AT ROI emphasizes working
iteratively, introducing Al into development cycles in small stages to prevent fatigue and reduce risk.
Organizations should tweak implementations over time as teams realize what works and what proves

ineffective.

Iterative approaches follow a consistent pattern:
1. Pilot: Prove concept viability in controlled environment with clear success metrics
2. Limited production: Deploy to subset of users/use cases with comprehensive monitoring
3. Expand: Scale to broader deployment based on pilot learnings and performance data
4. Optimize: Continuously improve based on operational feedback and emerging capabilities

5. Extend: Apply proven approaches to adjacent use cases and operational areas

This staged approach provides multiple decision points where leadership can evaluate results, adjust strategy,
or terminate underperforming initiatives before major resource commitment. It also builds organizational

confidence through demonstrated success rather than requiring faith in untested systems.

Prioritize Organizational Change Management

Technology implementation is the easier half of AI deployment. The harder challenge involves cultural

shifts, workflow changes, and skill development needed for effective Al adoption.

Deloitte's research identifies the human factor as a critical ROI determinant—success depends on how
cultural resistance is managed and how effectively employees adopt new tools. Successful utilities address
this through comprehensive change management that includes transparent communication about Al's role,
training programs that build Al literacy across the organization, clear explanation of how Al augments
rather than replaces human workers, involvement of end users in design and testing, and celebration of early

wins that build momentum.

Change management should begin before technical implementation. Organizations that introduce Al
concepts, build enthusiasm, and address concerns early find deployment smoother than those treating

change management as an afterthought.

Invest in Skills and Capabilities

The Canadian electricity sector's Al report emphasizes that utilities must invest in developing AI talent and
upskilling existing workforces. This investment ensures necessary skills exist to manage and maintain Al
systems, driving better results and ROI. Employee data readiness and comfort with data prove critical for Al

adoption success.
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Skills development operates at multiple levels. Data scientists and ML engineers need advanced technical
training. Operations teams need sufficient Al literacy to effectively use Al-augmented tools. Executives need
strategic understanding of Al capabilities and limitations. Security and compliance teams need expertise in

Al-specific risks and controls.

For many utilities, accessing specialized Al talent is more practical than developing it entirely in-house.
Partnerships with technology providers, consulting relationships, or managed service arrangements can

supplement internal capabilities while knowledge transfer gradually builds internal expertise.

Establish Governance and Monitoring

Production Al requires ongoing governance that ensures models perform as expected, data quality remains
high, security controls stay effective, and regulatory compliance is maintained. This governance framework
should include model performance monitoring with automated alerts, data quality checks throughout
pipelines, access controls and audit trails, compliance validation for regulatory requirements, and incident

response procedures for Al-related issues.

Organizations using platforms like Shakudo gain built-in governance capabilities—audit trails, access
controls, monitoring dashboards, and compliance controls—without custom development. This
infrastructure foundation enables utilities to focus governance efforts on policy and procedure rather than

technical implementation.

The World Bank's 2025 Digital Progress report notes that Al's economic impacts will likely unfold gradually
over decades as complementary innovations emerge and organizational practices adapt. This long-term
perspective reinforces the importance of sustainable implementation strategies that build capabilities

iteratively rather than pursuing transformation through heroic one-time efforts.
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Ready to Get Started?

Shakudo enables enterprise teams to deploy Al infrastructure with

complete data sovereignty and privacy.

shakudo.io

info@shakudo.io
Book a demo: shakudo.io/sign-up



