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Unprecedented investment and scale out of AI systems comes as the window is closing rapidly 
on safeguarding a stable planet for future generations. The only conclusion is that all AI 
deployment must support societal goals to minimize risk of crossing dangerous tipping points. 
The Exponential Roadmap Initiative aims to ensure that AI becomes a positive driver of an 
Earth aligned economy9, one that operates within planetary boundaries. 

By “Earth aligned”, we refer to both how AI is built and how it is used. AI should be designed, 
powered, and deployed to benefit people and the planet, reducing pressures on the climate, nature, 
and other environmental systems while keeping the global economy within planetary boundaries. 
This Earth alignment principle calls for AI to be intentionally guided toward planetary stability, 
including reducing emissions, protecting biodiversity, and expanding equitable access to 
sustainability tools for measurement, planning, verification, and transition decisions. This paper sets 
out the direction and expectations that credible climate leadership in the AI era must now embrace. 

 

 

 

 

 

 

9 An Earth-aligned economy is an economy whose rules, incentives and institutions align production, consumption, finance and innovation with planetary 
stability and stewardship for the benefit of humankind. 
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In practical terms, we expect three things from AI hyperscalers10: 

●​ AI must be powered by clean energy and help accelerate the next generation energy 
system faster than AI load growth, while avoiding investment that perpetuates  fossil fuel 
dependence.  

●​ AI must become significantly more resource efficient and transparent across its full 
value chain, with clear disclosure of emissions and resource use to enable accountability, 
inform decisions, and ensure a credible transition from temporary increases to absolute 
decline. 

●​ AI applications must prioritise Exponential Solutions11 capable of delivering gigatonne  
scale climate impact, rather than those that accelerate overshoot. 

These three expectations are mutually reinforcing and carry equal importance. In practice, 
accelerating the transition to a clean energy system is itself one of the most significant Exponential 
Solutions, underscoring the strong interdependence between the points.  

Hyperscalers as infrastructure providers  

AI hyperscalers are no longer just technology companies. They are becoming core infrastructure 
actors, shaping energy use, material demand, capital allocation and decision making. This shift 
creates both significant opportunity, but also significant responsibility.  

The current AI infrastructure build out is locking in decisions related to electricity sourcing, water use, 
site location and material supply chains for years or decades. These are structural decisions that will 
influence environmental outcomes well beyond the current investment cycle. 

The International Energy Agency (IEA) (2025) estimates that data centres consumed around 415 
TWh of electricity globally in 2024 (about 1.5% of total demand), and projected that this would rise to 
roughly 945 TWh by 2030. Its 2026 update shows overall data-centre electricity demand growing by 
17% in 2025, while electricity consumption from AI-focused data centres grew by around 50% in the 
same year. In the IEA’s Base Case, electricity demand from AI-oriented accelerated servers then 
continues to grow at roughly 30% annually through 2030. 

AI infrastructure is not the largest climate challenge on its own, but it is a rapidly growing enabler that 
will shape the footprint and trajectory of AI across many other sectors. 

This is no longer only a corporate sustainability issue. As hyperscalers become infrastructure actors, 
their choices affect not only their own footprints, but also energy grids, water systems, materials use, 
land, industrial policy, customer emissions and public trust. Voluntary leadership remains important, 

11 An exponential (climate) solution is an economically viable technology or practice that meets a societal need, delivers substantially lower greenhouse gas 
emissions than incumbent alternatives, is compatible with a 1.5°C pathway, and has the potential to scale exponentially to drive significant global emissions 
reductions through widespread adoption and replacement of high-emission solutions. 

10 AI hyperscalers refer to cloud and AI infrastructure providers that operate globally distributed, massively scalable compute platforms and data‑center 
networks. In practice, this category is dominated by Amazon Web Services, Microsoft Azure, and Google Cloud, which together account for roughly two‑thirds 
of enterprise spending on cloud infrastructure services. Other providers, including Oracle Cloud, Alibaba Cloud, Tencent Cloud, and Apple, also play important 
roles in specific markets and should be considered where relevant. 
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but it is no longer sufficient. The sector now needs clearer accountability, stronger transparency and a 
credible pathway for scaling AI within planetary limits. 

Several companies shaping the AI economy are ERI members or part of the wider ecosystem we 
work with. We note this for transparency. This paper sets out the direction we believe member 
companies, and the wider hyperscaler market, should now take to deliver credible climate leadership 
in the AI era. 

This is not an anti-AI position. It is a position on how to scale AI in line with planetary 
boundaries. 

Taking this seriously means being clear about the conditions under which AI can scale responsibly. 
While this paper focuses primarily on hyperscalers, several expectations also apply to other 
operators of large‑scale AI compute, as well as to key enablers such as accelerator, interconnect, 
advanced manufacturing, and data centre system suppliers. 

Renewable procurement and net zero commitments remain important, but on their own they do not 
ensure that new AI load is aligned with climate and planetary limits. The central question is no longer 
whether AI will scale, but whether it will scale fast enough, and responsibly enough, to align with the 
urgent task of halving emissions within a  decade, strengthening resilience, and staying within 
planetary boundaries. 

AI must be powered by clean energy and help accelerate the next 
generation energy system 

Hyperscalers should ensure that incremental electricity demand is matched, to the greatest extent 
possible and ideally on an hourly basis, by additional clean electricity in the regions where demand 
grows. Where this is not yet feasible, companies should actively work to remove market, regulatory 
and infrastructure barriers that constrain progress. Some hyperscalers have already begun moving in 
this direction; the expectation now is to deepen, broaden and standardise that shift. 

It is no longer sufficient to point to future energy contracts and commitments as evidence that the 
issue has been resolved. The real test is whether a power first approach is being applied to accelerate 
system development. New AI data centre capacity should be planned, sited and contracted in ways 
that expand access to clean electricity, storage, flexibility and grid integration, rather than relying on 
procurement that simply reallocates scarce clean power from existing users without adding new 
capacity. Solutions should not depend on certificates or clean energy investments that are 
disconnected from where demand is actually growing. Nor should this approach result in higher retail 
electricity prices, strain local water systems, or impose hidden costs on surrounding communities. 

This is where hyperscalers can play a uniquely positive role. They have exceptional balance sheets, 
procurement power, data capabilities, policy influence and convening power. They can de-risk 

 



What an Earth aligned economy now requires from AI Hyperscalers  4 
————————————————————————————————————————————————————————————————————
 
investment, create long term demand signals, support new market models and help unlock financing 
from pension capital and other large institutional actors. In a decisive decade for the climate 
transition, that system level role matters as much as their own direct emissions. 

But the task is not only to buy more of today's renewable electricity. Hyperscalers should also help 
accelerate the next generation of renewable energy system innovation: advanced batteries and long 
duration storage, grid flexibility, geothermal, offshore wind, wave and tidal power where regionally 
appropriate, thermal storage, heat reuse, water smart cooling and connected local energy systems. 
In some contexts, the most advanced data centre model is not simply a low carbon building, but an 
integrated energy, heat, water and flexibility node connected to renewables, storage and district 
heating systems12.  

Hyperscalers should also use procurement and project development strategies to help accelerate 
lower carbon cement, steel and aluminium for data centre construction, alongside circular design, 
reuse and more durable infrastructure components. The IEA's data centre analysis points to the 
importance of renewables, storage, grids and emerging technologies such as geothermal in meeting 
new demand, while EPRI's 2026 scenarios show that carbon free energy commitments shift 
investment portfolios towards lower emitting generation and storage. 

Hyperscalers have a unique opportunity due to their scale and capital. Their contribution should be 
assessed not only in terms of their own operational footprint, but in terms of whether they are helping 
to accelerate the broader energy system transition, and the overall emissions curve, in the right 
direction, at the speed now required. 

AI must become significantly more resource efficient and transparent 
across its full value chain 

The core requirement is straightforward: hyperscalers must significantly improve AI efficiency, be 
transparent about its environmental footprint, and demonstrate a credible path from any temporary 
increase back to an absolute decline. A short term rise in electricity use, and possibly emissions, may 
be unavoidable. However, this increase must be clearly temporary, not a new baseline. Any increase 
should be well defined, openly disclosed, and followed by a measurable decline in absolute 
emissions. Companies should clearly state when emissions will return to a downward trajectory and 
explain how this will be achieved. They should provide bounded scenarios and near term milestones, 
not just long term ambitions.  

12 Nuclear power is also an important source of carbon free energy which we should not ignore, but it is not an exponential technology, its high cost and 
complexity, technologically, socially, politically, make it challenging to scale at a moment when the long term stability of Earth requires immediate scale out of 
clean energy.  
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Expanding AI must not come at the expense of broader net zero commitments. This includes 
continued investment in carbon removal, supply chain decarbonisation, and other key elements of 
credible climate transition plans. Ultimately, the benchmark is not just whether AI becomes more 
efficient, but whether its growth strengthens, rather than undermines, overall climate strategy. 

Efficiency gains can also trigger rebound effects: as AI becomes cheaper and easier to deploy, total 
usage may rise faster than the footprint per workload falls. This is why efficiency improvements must 
be paired with transparency, governance, and system-level accountability. 

This calls for strong, immediate action underpinned by serious roadmaps, not only for clean 
electricity, but also for algorithmic efficiency, model architecture, training and inference efficiency, chip 
design, server utilization, cooling, hardware lifecycles, and embodied carbon and water performance. 
It requires bringing the entire value chain into view. Suppliers of advanced silicon, compute 
infrastructure, interconnects, cooling systems, and data center components must be active 
participants in this effort, not treated as external to it. If AI is to scale in a resource constrained world 
shaped by climate and planetary limits, efficiency must be treated as a first order design principle and 
a board level priority, serving not only sustainability goals but also maximizing business outcomes13.  

Open and interoperable standards for agentic AI should also be part of this efficiency agenda, 
including standards for tool access, agent-to-agent coordination, and structured interfaces to web 
and enterprise systems. As agentic AI scales, open standards could unlock substantial efficiency 
gains by reducing duplicated integrations, repeated retrieval, and avoidable inference overhead in 
systems still designed mainly for human interaction. Hyperscalers should help drive this shift by 
supporting the new implementation layers and shared protocols needed to make agentic AI more 
open, efficient, and scalable. 

Radical efficiency must also be matched by radical transparency. The duty to disclose sits first with 
hyperscalers and major AI providers. They should report electricity use, operational emissions, 
embodied carbon, water impacts14 and regional grid level hourly carbon free energy matching scores 
in their annual reporting. They should also give customers comparable product and region level data, 
including emissions intensity, energy characteristics and relevant water signals, helping them decide 
where and how to run workloads. 

This disclosure should enable customers to integrate AI and cloud services into their own green 
procurement guidelines, including workload placement, model selection, region selection and 
supplier evaluation, rather than treating AI use as environmentally opaque. Existing cloud carbon 
tools from major providers are a start, but the next step is more granular, comparable and 
independently assured disclosure. The European Commission's work towards a common EU rating 

14 Water should be considered alongside energy considerations, including water sourcing, operations in water-stressed regions and local ecological impacts. In 
some regions, water availability may become a binding constraint on AI infrastructure deployment. 

13 This paper focuses primarily on AI hyperscalers as the operators and buyers of large-scale AI compute. However, the sector’s climate trajectory is also 
shaped by key enablers upstream and downstream of hyperscale infrastructure, including hardware firms such as NVIDIA, AMD, Broadcom and TSMC, and 
frontier model and AI software actors such as OpenAI, Anthropic, Google DeepMind, Meta, Mistral, Cohere, Hugging Face and Databricks. These actors 
influence compute demand, efficiency, deployment patterns and transparency, and should increasingly align roadmaps for compute efficiency, embodied 
emissions and grid-aware deployment. 
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scheme for data centres points in the same direction: more comparable information on energy and 
water performance will increasingly become part of the licence to operate. Transparency should also 
extend to embodied impacts in chips, servers, cooling systems, and key construction materials such 
as cement, steel and aluminium. 

This is not just an engineering issue. It is a strategic issue. Companies that demonstrate a credible 
pathway from temporary emissions growth back to sustained decline are likely to be better positioned 
with investors, policymakers and customers. 

AI applications must prioritise Exponential Solutions capable of delivering 
gigatonne scale climate impact 

The strategic question is simple: is AI compute, from large language models and consumer facing 
agents to the systems companies use to grow their businesses, helping drive rapid emissions 
reductions at system level, or not? 

Priority should go to AI applications that accelerate Exponential Solutions: climate and resilience 
solutions that can scale rapidly, trigger positive tipping points, phase out fossil systems, improve 
resilience and reduce pressure on Earth systems. These should not be marketing showcases. They 
should be capable of delivering material, real world impact at scale. 

By gigatonne scale climate mitigation potential, we mean portfolio level applications capable of 
materially shifting high emitting systems whose emissions are measured in hundreds of millions to 
billions of tonnes. According to the United Nations Environmental Programme’s Emissions Gap 
report (2025), Global greenhouse gas emissions reached 57.1 GtCO2e in 2023, with power, 
transport, agriculture and industry among the largest contributors. That is the scale against which 
climate positive AI claims should be judged.  

Examples span several high impact areas. In power systems, AI can forecast and balance grids with 
high shares of wind and solar, coordinate demand flexibility, optimize storage and virtual power 
plants, and accelerate permitting and interconnection. In industry and buildings, it can boost 
industrial efficiency and electrification, and better target retrofits, heat pump deployment, and efficient 
cooling. In materials and mobility, AI supports the development of low‑carbon materials, circular 
product design, and more efficient freight, logistics, and mobility systems. And for methane, land, and 
nature, it enables methane detection, monitoring of deforestation and water stress, biodiversity risk 
assessment, verification of nature based carbon storage, and more resource efficient circular 
systems. 

Stern et al. (2025) estimate that AI applications in power, transport and food consumption could 
reduce global emissions by 3.2 to 5.4 GtCO2e annually by 2035 if effectively deployed in key impact 
areas, while the IEA estimates around 1.4 GtCO2 of annual emissions reductions in 2035 from 
widespread adoption of existing AI applications in end-use sectors. However, these are 
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scenario-based, system-level estimates rather than attributable avoided-emissions claims for 
individual companies or workloads, and real-world outcomes will depend on complementary policy, 
infrastructure, deployment choices, and user uptake. 

This also means facing the other side of the ledger. Some AI workloads will enable emissions by 
improving fossil fuel exploration, extraction, distribution or high-emission demand. ERI's expectation 
is that the climate solutions enabled by hyperscaler compute should clearly and increasingly 
outweigh emissions enabled elsewhere, without pretending that these effects can simply be netted 
off in a single carbon account. 

AI that helps decarbonise and stabilise Earth systems deserves support. AI that accelerates 
overshoot does not. By overshoot, we mean pushing climate, nature and resource systems beyond 
safe limits, including exceeding 1.5°C and breaching planetary boundaries. That distinction now 
matters across the full chain: from infrastructure expansion, to how AI is powered and disclosed, to 
where it is used and for what purpose. 

From standard to pathway: ecosystem collaboration across three tracks 

Responsible scaling of AI requires both innovation and accountability across the broader ecosystem, 
including hyperscalers, model developers, hardware manufacturers, policymakers and customers. 
No single actor can deliver Earth alignment in isolation. 

The sector is already moving from voluntary aspiration toward closer public scrutiny. Ceres (2026) 
highlights that new facilities must be built in ways that are fast, fair, affordable, efficient, and clean, 
while protecting local watersheds, community interests, residents, and businesses. The Electric 
Power Research Institute’s (EPRI) latest U.S. scenarios (2026) show how quickly data-centre growth 
can become a regional grid issue, with data centres projected to consume 9–17% of U.S. electricity 
by 2030. 

The companies that move first will be able to say: our growth serves the public interest; our AI 
systems help society operate within planetary boundaries; and our infrastructure helps build the 
future rather than simply consume it. 

The next step is not simply to publish expectations, but to help accelerate practical pathways for 
implementation through ecosystem collaboration. It is important to recognise that a number of 
hyperscalers are already taking serious action across these areas, and that there are already 
important initiatives, partnerships, and practical efforts underway under each of the three themes. 
The task is not to start from zero, but to map what is already happening, identify the most credible and 
scalable approaches, and support much faster acceleration where gaps remain. These principles 
should therefore be translated into action across three collaborative tracks: clean power and system 
acceleration; AI efficiency, transparency, and procurement standards; and Exponential Solutions 
acceleration. A dedicated Hyperscaler Track for Earth aligned AI could provide one practical vehicle 
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for this work, combining clear standards, pilot metrics, structured engagement with hyperscalers and 
key enablers, and assessment through shared climate-performance tools. 

The world does not need less ambition from AI, it needs more aligned ambition. If hyperscalers help 
scale the next generation clean energy system while avoiding fossil-fuel dependence, deliver radical 
efficiency and transparency, and accelerate exponential solutions at a scale that clearly outweighs the 
emissions they enable, they can become a powerful force for an Earth aligned economy within 
planetary boundaries, and earn, and retain, a  licence to scale. 
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