Can Al Save the Planet?

The verdict is clear: Al's climate mitigation potential exceeds its carbon footprint by 3-10 times.
According to the International Energy Agency's landmark April 2025 report "Energy and AL" while data
centers consumed 415 TWh of electricity in 2024—representing 1.5% of global consumption and
approximately 180 million tonnes of CO2—AI applications can reduce global emissions by up to 1.4 billion
tonnes annually by 2035, four times larger than the sector's own footprint. Peer-reviewed research from the
London School of Economics published in npj Climate Action strengthens this case further, finding Al could
enable 3.2-5.4 billion tonnes of annual CO2e reductions by 2035 across energy, transportation, and food
systems. For corporate decision-makers, this represents an unprecedented opportunity: Al

investments that simultaneously cut costs, improve operations, and deliver measurable climate impact.

The IEA's landmark analysis changes the conversation

The IEA's April 2025 "Energy and AI" report provides the most authoritative assessment of Al's dual role as
energy consumer and climate solution. Led by IEA's Director for Sustainability Laura Cozzi, this analysis

draws on extensive modeling and consultation with governments, tech companies, and energy industry leaders.

The headline electricity numbers demand attention. Global data center electricity consumption reached 415

TWh in 2024—equivalent to Sweden's entire annual electricity use. (European Commission ) The United States
accounts for 45% of this demand, followed by China at 25% and Europe at 15%. By 2030, the IEA
projects data center consumption will more than double to 945 TWh, exceeding Japan's current total electricity
consumption. Al-optimized servers specifically are projected to quadruple their electricity demand.

The carbon arithmetic, however, tells a more nuanced story. Data centers currently represent just 0.5% of
global energy-related CO2 emissions. Even in the [EA's "Lift-Off" scenario with aggressive Al
growth, emissions from data centers would reach approximately 500 Mt by 2035—still representing less than
1.5% of total energy sector emissions. As IEA Executive Director Fatih Birol stated: "Concerns that Al could

accelerate climate change appear overstated."

The more significant finding lies in Al's transformative potential. The IEA calculates that widespread adoption
of existing Al applications could save up to $110 billion annually in the electricity sector alone, unlock 175
GW of transmission capacity without building new infrastructure, and reduce energy consumption equivalent

to Mexico's total energy use through industrial optimization.

Computing Al's carbon balance sheet

Understanding Al's net climate impact requires rigorous calculation of both sides of the ledger. On the
emissions side, current data center electricity consumption of 415 TWh translates to approximately
180-200 million tonnes of CO2 annually, based on the global weighted average grid intensity of roughly 450
gCO2/kWh. This calculation accounts for the current energy mix powering data centers: approximately 30%
coal (concentrated in China), 27% renewables, 26% natural gas, and 15% nuclear.


https://www.iea.org/reports/energy-and-ai/executive-summary
https://www.nature.com/articles/s44168-025-00252-3
https://www.nature.com/articles/s44168-025-00252-3
https://www.iea.org/news/ai-is-set-to-drive-surging-electricity-demand-from-data-centres-while-offering-the-potential-to-transform-how-the-energy-sector-works
https://energy.ec.europa.eu/news/focus-data-centres-energy-hungry-challenge-2025-11-17_en
https://www.iea.org/reports/energy-and-ai/executive-summary
https://www.iea.org/news/ai-is-set-to-drive-surging-electricity-demand-from-data-centres-while-offering-the-potential-to-transform-how-the-energy-sector-works
https://www.iea.org/news/ai-is-set-to-drive-surging-electricity-demand-from-data-centres-while-offering-the-potential-to-transform-how-the-energy-sector-works
https://www.nature.com/articles/s44168-025-00252-3
https://www.iea.org/reports/energy-and-ai/executive-summary
https://www.iea.org/reports/energy-and-ai/energy-supply-for-ai
https://www.iea.org/reports/energy-and-ai/executive-summary
https://www.iea.org/reports/energy-and-ai/executive-summary
https://www.iea.org/reports/energy-and-ai/executive-summary
https://www.iea.org/reports/energy-and-ai/executive-summary
https://www.iea.org/reports/energy-and-ai/executive-summary
https://www.iea.org/reports/energy-and-ai/executive-summary
https://www.nature.com/articles/s44168-025-00252-3
https://www.nature.com/articles/s44168-025-00252-3
https://www.nature.com/articles/s44168-025-00252-3
https://www.nature.com/articles/s44168-025-00252-3
https://www.nature.com/articles/s44168-025-00252-3
https://www.nature.com/articles/s44168-025-00252-3
https://www.nature.com/articles/s44168-025-00252-3
https://www.nature.com/articles/s44168-025-00252-3
https://www.nature.com/articles/s44168-025-00252-3
https://www.nature.com/articles/s44168-025-00252-3
https://www.nature.com/articles/s44168-025-00252-3
https://www.nature.com/articles/s44168-025-00252-3
https://www.iea.org/news/ai-is-set-to-drive-surging-electricity-demand-from-data-centres-while-offering-the-potential-to-transform-how-the-energy-sector-works
https://www.iea.org/news/ai-is-set-to-drive-surging-electricity-demand-from-data-centres-while-offering-the-potential-to-transform-how-the-energy-sector-works
https://www.iea.org/news/ai-is-set-to-drive-surging-electricity-demand-from-data-centres-while-offering-the-potential-to-transform-how-the-energy-sector-works
https://www.iea.org/news/ai-is-set-to-drive-surging-electricity-demand-from-data-centres-while-offering-the-potential-to-transform-how-the-energy-sector-works
https://www.iea.org/news/ai-is-set-to-drive-surging-electricity-demand-from-data-centres-while-offering-the-potential-to-transform-how-the-energy-sector-works
https://www.iea.org/news/ai-is-set-to-drive-surging-electricity-demand-from-data-centres-while-offering-the-potential-to-transform-how-the-energy-sector-works
https://energy.ec.europa.eu/news/focus-data-centres-energy-hungry-challenge-2025-11-17_en
https://energy.ec.europa.eu/news/focus-data-centres-energy-hungry-challenge-2025-11-17_en
https://energy.ec.europa.eu/news/focus-data-centres-energy-hungry-challenge-2025-11-17_en
https://energy.ec.europa.eu/news/focus-data-centres-energy-hungry-challenge-2025-11-17_en
https://energy.ec.europa.eu/news/focus-data-centres-energy-hungry-challenge-2025-11-17_en
https://energy.ec.europa.eu/news/focus-data-centres-energy-hungry-challenge-2025-11-17_en
https://www.iea.org/reports/energy-and-ai/executive-summary
https://www.iea.org/reports/energy-and-ai/executive-summary
https://www.iea.org/reports/energy-and-ai/executive-summary
https://www.iea.org/reports/energy-and-ai/executive-summary
https://www.iea.org/reports/energy-and-ai/executive-summary
https://www.iea.org/reports/energy-and-ai/executive-summary
https://www.iea.org/news/ai-is-set-to-drive-surging-electricity-demand-from-data-centres-while-offering-the-potential-to-transform-how-the-energy-sector-works
https://www.iea.org/news/ai-is-set-to-drive-surging-electricity-demand-from-data-centres-while-offering-the-potential-to-transform-how-the-energy-sector-works
https://www.iea.org/news/ai-is-set-to-drive-surging-electricity-demand-from-data-centres-while-offering-the-potential-to-transform-how-the-energy-sector-works
https://www.iea.org/news/ai-is-set-to-drive-surging-electricity-demand-from-data-centres-while-offering-the-potential-to-transform-how-the-energy-sector-works
https://www.iea.org/news/ai-is-set-to-drive-surging-electricity-demand-from-data-centres-while-offering-the-potential-to-transform-how-the-energy-sector-works
https://www.iea.org/news/ai-is-set-to-drive-surging-electricity-demand-from-data-centres-while-offering-the-potential-to-transform-how-the-energy-sector-works
https://www.iea.org/news/ai-is-set-to-drive-surging-electricity-demand-from-data-centres-while-offering-the-potential-to-transform-how-the-energy-sector-works
https://www.iea.org/news/ai-is-set-to-drive-surging-electricity-demand-from-data-centres-while-offering-the-potential-to-transform-how-the-energy-sector-works
https://www.iea.org/news/ai-is-set-to-drive-surging-electricity-demand-from-data-centres-while-offering-the-potential-to-transform-how-the-energy-sector-works
https://www.iea.org/news/ai-is-set-to-drive-surging-electricity-demand-from-data-centres-while-offering-the-potential-to-transform-how-the-energy-sector-works
https://www.iea.org/news/ai-is-set-to-drive-surging-electricity-demand-from-data-centres-while-offering-the-potential-to-transform-how-the-energy-sector-works
https://www.iea.org/news/ai-is-set-to-drive-surging-electricity-demand-from-data-centres-while-offering-the-potential-to-transform-how-the-energy-sector-works
https://www.nature.com/articles/s44168-025-00252-3
https://www.nature.com/articles/s44168-025-00252-3
https://www.nature.com/articles/s44168-025-00252-3
https://www.nature.com/articles/s44168-025-00252-3
https://www.nature.com/articles/s44168-025-00252-3
https://www.nature.com/articles/s44168-025-00252-3
https://www.iea.org/reports/energy-and-ai/executive-summary
https://www.iea.org/reports/energy-and-ai/executive-summary
https://www.iea.org/reports/energy-and-ai/executive-summary
https://www.iea.org/reports/energy-and-ai/executive-summary
https://www.iea.org/reports/energy-and-ai/executive-summary
https://www.iea.org/reports/energy-and-ai/executive-summary
https://www.iea.org/reports/energy-and-ai/energy-supply-for-ai
https://www.iea.org/reports/energy-and-ai/energy-supply-for-ai
https://www.iea.org/reports/energy-and-ai/energy-supply-for-ai
https://www.iea.org/reports/energy-and-ai/energy-supply-for-ai
https://www.iea.org/reports/energy-and-ai/energy-supply-for-ai
https://www.iea.org/reports/energy-and-ai/energy-supply-for-ai

By 2030, under the IEA's Base Case, electricity consumption of 945 TWh would generate approximately
380 million tonnes of CO2 at current grid intensities—though ongoing grid decarbonization will likely
moderate this figure. The range across scenarios spans 700 TWh to 1,700 TWh by 2035, creating
significant uncertainty that corporate planners must consider.

Training large language models consumes substantial energy—GPT-3's training required 1,287 MWh and

generated approximately 552 tonnes of CO2—but inference now dominates Al's electricity footprint.

(Climate Impact Partners ) Recent data from Meta and Google indicate that inference accounts for 60-70% of Al

energy consumption, a reversal from earlier years when training dominated. A single ChatGPT query requires
roughly 2.9 Wh, approximately ten times more than a standard Google search.

The mitigation side of the ledger, however, dramatically exceeds these costs. Multiple authoritative analyses

converge on similar conclusions:

e BCG/Google (2023): Al could mitigate 2.6-5.3 billion tonnes CO2e by 2030, equivalent to the European

Union's entire annual emissions

e Stern et al. (Nature, 2025): 3.2-5.4 billion tonnes CO2e reduction potential across three sectors by 2035

nature

o 1IEA (2025): 1.4 billion tonnes CO2 reduction from existing Al applications in end-use sectors by 2035

The ratio 1s compelling: Al's mitigation potential exceeds its emissions by 3x to 13x, depending on scenario
assumptions. As the IEA explicitly states, these potential emissions reductions "would be three times larger than
the total data centre emissions in the Lift-off Case, and four times larger than those in the Base Case."

How Al transforms energy decision-making

Al's climate value proposition stems from its unique capacity to optimize complex systems that have long
defied human analysis. Energy systems exemplify this challenge: balancing variable renewable generation
against fluctuating demand, predicting equipment failures before they occur, and coordinating millions of

distributed resources requires processing capabilities that exceed human capacity.

DeepMind's data center cooling optimization demonstrates this capability at its most direct. By analyzing
temperature, power, and pump speed data from thousands of sensors, DeepMind's Al achieved a 40%
reduction in cooling energy and a 15% reduction in overall Power Usage Effectiveness (PUE)—the lowest
the facilities had ever recorded. This system optimizes every five minutes, identifying patterns invisible

to human operators.

Grid operations present even greater complexity. Al-based fault detection now reduces outage durations by
30-50%, while machine learning algorithms optimize the dispatch of renewable energy in ways that boost
wind energy's economic value by 20% through more accurate generation forecasting. The IEA
calculates that Al could unlock 175 GW of transmission capacity from existing infrastructure by

optimizing power flows—avoiding years of construction and billions in new investment.
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In buildings, which account for roughly 30% of global energy consumption, Al-driven systems deliver

consistent results. The IEA estimates Al optimization in buildings could save 300 TWh of electricity globally

—equivalent to Australia and New Zealand's combined consumption. (International Energy Agency ) These systems

learn occupancy patterns, weather forecasts, and energy prices to minimize consumption while maintaining

comfort, making decisions every few seconds that would be impossible for human building managers.

Solar success through advanced modeling and Al guidance

The solar photovoltaic sector illustrates how Al and advanced analytics advance novel technologies through
common-sense optimization. A particularly instructive case comes from SolarTech Solutions' 7SMW
installation in Arizona, documented in peer-reviewed research, which integrated 12,000 distributed IoT

sensors with Al-driven analytics over an 18-month deployment.

The results demonstrate what becomes possible when advanced modeling meets operational reality. The system
achieved 94.3% anomaly detection accuracy and 98.2% fault localization precision, enabling maintenance
teams to respond to issues in 4 hours rather than the previous 72-hour average. This optimization reduced
unplanned downtime by 47%, generated $425,000 in annual cost savings, and prevented 1,960 metric tonnes
of CO2 emissions annually through improved energy production.

The broader industry data confirms these patterns. Al-enabled drone assessments expedite project timelines by
30-40% while saving $20,000-$50,000 per megawatt installed. Predictive maintenance increases
system uptime by 15-20% and extends equipment lifespan by 20-25%. California ISO

reports approximately $20 million in annual savings from improved solar forecasting alone, which reduces the

need for expensive ancillary services. (AIMS Press

Tools like NREL's System Advisor Model (SAM) and PVsyst have become industry standards for solar project
analysis. SAM, validated against measured performance data from multiple installed PV systems,
typically predicts annual performance within £5% accuracy when properly configured. These tools enable
developers to optimize system design, predict financial returns, and secure project financing with confidence—

transforming what was once an uncertain technology investment into a bankable asset class.

The U.S. Department of Energy's Solar Energy Technologies Office has invested $7.3 million in ten AI/ML

projects specifically advancing solar applications, ( Department of Energy ) including deep-learning net-load

forecasting at NREL, machine learning-based PV deployment mapping at Stanford, and spatiotemporal graph
neural networks for fleet performance optimization at Case Western Reserve. These investments
recognize that Al capabilities compound—each improvement in forecasting, maintenance, and design feeds into

the next generation of more efficient solar deployment.

The triple win: sustainability, savings, and superior experience

The most compelling business case for Al-driven sustainability lies in its capacity to deliver benefits across
three dimensions simultaneously. Unlike traditional sustainability investments that often require accepting
higher costs for environmental benefit, Al-enabled systems routinely achieve emissions reductions, cost

savings, and improved user experience in parallel.
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Google's Bay View campus in Mountain View exemplifies this integration at corporate scale. The all-electric
facility operates on 90% carbon-free energy through dragonscale solar panels and wind farm contracts.

Its geothermal system—the largest in North America—is integrated directly into the building's
structural foundation, eliminating the cost of separate infrastructure. On-site wastewater treatment provides non-
potable water for operations, saving S million gallons annually. For employees, the results are equally
tangible: 100% outside air ventilation (versus the typical 20-30%), biophilic design with greenery and natural

daylight, and team neighborhoods designed based on direct worker feedback for both focus and collaboration.

Smaller-scale implementations confirm the pattern is replicable. A deployment across 62 Ontario schools and
office buildings, using 4,400 sensors and 440 gateways connected to Peak Power's Al platform, achieved
$250,000 in savings within three months while improving indoor air quality monitoring. Dubai
World Trade Center's Al-driven property management platform identified 8% energy wastage within three
weeks of deployment, projecting $136,126 in annual savings while aligning with UAE's Net Zero 2050 targets.

(‘Smartbuildingsmagazine ) Milesight's own headquarters implementation, with 350+ sensors across 10,400 square

meters, generates $46,000 in annual energy savings while delivering better meeting room access and improved

workspace productivity. (1oT For All

The corporate sustainability ROI data reinforces these cases at scale:

e [IBM's energy conservation program: 2,200+ projects delivering $37.4 million annually in savings

(Stanford Social Innovation Rev... >

e Hilton Worldwide (2009-2016): 14.5% energy reduction, 20.9% carbon reduction, $550 million

cumulative savings
e Dow Chemical (since 1994): $2 billion invested, $9.8 billion returned through efficiency gains

e LEED-certified buildings (2015-2018): $1.2 billion in energy savings, $715 million in maintenance

savings

Employee response data closes the loop. Companies with strong sustainability programs report 55%
improvement in employee morale and 38% increase in loyalty. A BBC survey found 35% of
UK workers would consider quitting over weak climate action, while MIT Sloan research shows 26%
would switch jobs for a more sustainable organization. The triple win extends to talent acquisition and

retention—increasingly important in competitive labor markets.

Conclusion: AI as climate accelerator, not climate risk

The evidence supports a clear strategic conclusion for corporate decision-makers. Al's energy consumption,
while growing rapidly, represents a modest share of global emissions that is far exceeded by its potential to

optimize energy systems, accelerate renewable deployment, and eliminate waste across every sector.
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The IEA's modeling suggests Al could enable emissions reductions equivalent to 5% of global energy-related
emissions by 2035—a figure that would represent one of the largest single contributions to climate mitigation
available. The BCG/Google estimate of 5-10% of global greenhouse gas emissions by 2030 aligns with this

assessment. Against Al's own footprint of 0.5% of energy emissions—unlikely to exceed 1.5% even in
aggressive growth scenarios—the net benefit is substantial.

For corporate planners, three strategic implications emerge. First, Al-driven sustainability investments should
be evaluated not as cost centers but as value creators, with the triple win of emissions reduction, cost savings,
and improved operations available in most implementations. Second, early movers in Al-enabled energy
optimization gain compounding advantages as systems learn and improve, while competitors face mounting
pressure from ESG-conscious investors and customers. Third, the policy environment is shifting toward

supporting these investments—the IEA explicitly recommends funding Al solutions that advance low-carbon

technologies, (Sustainability Magazine ) signaling regulatory tailwinds ahead.

The question is no longer whether Al can contribute to planetary sustainability, but how quickly organizations
will capture the available value. The tools exist. The economics are proven. The remaining variable is executive

action.
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