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 The massive value unlock: how AI is transforming 

energy from the inside out  

 

By Anish De, Global Head of Energy, Natural Resources and Chemicals, KPMG International. 
 
The energy sector is defined by physical complexity, critical infrastructure, and asset-intensive 
operations where the consequences of error go far beyond poor customer experience. If 
organisations are racing to move beyond experimentation and turn AI into a genuine engine of 
transformation, the path for energy is neither straightforward nor uniform. What does it truly 
take to make AI transformation happen here? 
 
 

Decades in the making: the AI inflection point  
 
AI as a discipline dates back to the 1950s, yet for decades its potential remained largely theoretical, 
held back by two structural barriers: insufficient computing power and the absence of high-quality data 
at scale. Both constraints dissolved roughly ten years ago, as processing speeds accelerated and 
digital infrastructure matured. The emergence of generative AI marked the moment these converging 
forces became impossible to ignore. AI had been advancing incrementally for seventy years — until 
ChatGPT took off in 2022— before reaching a decisive inflection point, one that has now unleashed 
what we call an “AI supercycle”, with all the opportunities and structural challenges that entails. 
 
The energy sector entered this supercycle later than consumer or financial services industries. Indeed, 
a miscalculation in a refinery or a grid fault is not a customer service inconvenience; it is a potential 
safety incident and large scale economic disruption. Yet caution cannot become paralysis. The 
renewables sector, born digital and scaling fast, already shows what AI-native energy organisations 
can achieve: from geospatial site surveys and predictive turbine maintenance to real-time market 
optimisation. 
 
 

From pilots to scale: the challenges that matter 
 
As energy organisations move beyond isolated pilots, several interconnected challenges come into 
sharp focus. 
• Scaling is the most underestimated. The leap from experimentation to enterprise-wide 
process integration is a qualitative shift, not merely a change of scope. What works in a contained pilot 
becomes far more complex when AI must operate across interdependent industrial processes, where 
governance, costs, security, and data leakage all multiply simultaneously. This is why so many 
organisations find themselves trapped: impressive results in the lab, chronic difficulty crossing the 
threshold into full deployment. 



 
• Closely linked is the transition from insight AI to agentic AI. Generative models used for 
search and decision support are now relatively mature. But genuine process integration demands 
agentic systems: AI that takes autonomous actions and interfaces directly with operational 
infrastructure. The margin for error narrows sharply when AI moves from advising humans to acting 
on their behalf, and the governance frameworks required to support that leap are still being built. 
 
• Legacy infrastructure compounds both challenges. AI is inherently disruptive to existing 
technology stacks: it draws data from across the organisation and feeds results back into it, creating 
two-way flows that legacy architectures were never designed to handle. The integrity of the entire data 
architecture can be at stake, a concern that keeps CIOs across the sector awake at night. 
 
• Investment discipline completes the picture. Industry benchmarks now place with AI 
allocated eight to ten percent of IT budgets representing a significant and growing commitment. Yet 
costs that appear contained at the pilot stage can reach multiples of initial projections as deployments 
scale. Business cases built on today's infrastructure pricing may shift substantially, making rigorous 
cost-benefit analysis at every stage not a best practice but an operational imperative. 
 
• Security adds a further layer of complexity. AI expands the attack surface for critical national 
infrastructure, while legacy systems, never designed for the demands of the AI age, carry data 
exposure risks that are only now becoming fully visible. The convergence of these two vulnerabilities 
represents one of the most pressing governance challenges the sector faces. 
 
 
 

The value unlock is real 
 
Despite the challenges, the results already being achieved are compelling. The value unlock is tangible 
and, in some cases, dramatic. KPMG's work with an Australian utility reduced new customer 
connection times from 21 days to 18 minutes, a near-total elimination of cycle time that illustrates what 
AI-driven process transformation can deliver at scale. In the United States, utilities are deploying AI to 
predict and prevent wildfire risk from transmission infrastructure, directly protecting lives and assets. 
 
Beyond operational efficiency, AI is reshaping the human side of energy organisations. It is proving 
deeply empowering for employees, helping them distil vast, competing datasets into actionable insight 
far more quickly than was previously possible. Yet the same gains that empower individuals inevitably 
restructure teams. Higher-value roles are emerging across the sector, but some functions are being 
compressed or eliminated entirely. The full impact on employment remains difficult to quantify; the 
honest assessment is that the energy industry, like governments and regulators worldwide, will only 
fully understand that balance over the next three to four years. 
 
 
 

Beyond AI: the convergence opportunity 
 
Looking further ahead, the most transformative potential may lie not in AI alone, but in its convergence 
with other emerging technologies. High-performance computing brings the processing scale required 
for complex industrial simulations; quantum computing offers the precision needed for problems that 
remain computationally intractable today. Together, these technologies are opening pathways to solve 
challenges the energy sector has long considered out of reach, from discovering new molecules for 
cleaner fuels to optimising highly complex refinery and chemical processes. This convergence of deep 
tech and digital tech represents a frontier that goes well beyond operational efficiency: it is where AI 
becomes a driver of scientific and industrial innovation, unlocking possibilities that no single technology 
could deliver alone. 
 
 

A journey to undertake together 
 
The counsel for energy leaders is clear: build a rigorous business case at both the use case and 
process-integration level, prioritise scaling beyond the pilot, and invest in governance before it is 



urgently needed. But the most important lesson may be about how transformation happens, not 
through proprietary advantage, but through shared discovery. No organisation, however well-
resourced, has definitive answers yet. The most advanced players are those that treat AI 
transformation as a collective learning journey, actively sharing experience across peer communities 
and remaining open to revising their assumptions as the technology evolves. 
 

    

The energy sector may have entered the AI supercycle later than others, but it is catching up fast. The 
value at stake is extraordinary, the use cases are proven, and the convergence of AI with broader 
deep tech is opening horizons that were simply out of reach until now. With the right discipline, 
governance, and spirit of collective learning, the sector has every reason to move through this inflection 
point with purpose, and to emerge from it fundamentally transformed. 
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