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Foreword

The next phase of artificial intelligence (AI) will 
depend increasingly on where and how data 
centre infrastructure is built. Data centres do not 
operate in isolation: their long-term viability depends 
on the capacity of surrounding energy, water 
and infrastructure systems and the confidence 
of communities that host them. Infrastructure 
designed for changing operating conditions will be 
better positioned to expand, adapt and deliver value 
over time.

For businesses, sustainability and resilience are 
becoming fundamental conditions of success. 
They shape the entire business case, from whether 
projects can proceed to how facilities remain reliable 
and assets retain value. Organizations that embed 
sustainability and resilience early can make more 
informed capital decisions, reduce the risk of costly 
redesign and strengthen stakeholder confidence. 
They can also preserve the flexibility needed to 
respond as technologies, resource constraints and 
the operating environment evolve.

Policy and regulatory expectations for data centres 
have expanded in recent years and are likely to 
continue rising. The European Union’s Energy 
Efficiency Directive and a growing number of national 
frameworks are setting stronger performance and 
disclosure requirements. Community opposition 
is also becoming more consequential, as local 
concerns over energy availability, water use, land 
impacts and local benefits increasingly delay or 
constrain projects. Together, these developments 
are raising the standard for how data centres need 
to be planned, approved and operated, turning 
sustainability and resilience from a compliance 
obligation into a source of competitive advantage. 

The World Economic Forum’s December 2025 
report, Nature Positive: Role of the Technology 
Sector, developed in collaboration with Oliver 

Wyman, a Marsh business, examined the 
technology sector’s impacts and dependencies 
on nature and identified practical actions for 
companies and other stakeholders. The response 
to its findings pointed to the need for a deeper 
examination of the sector and the decisions shaping 
its rapidly expanding footprint.

That deeper focus is warranted because 
sustainability and resilience outcomes are shaped 
long before a facility begins operating, through 
decisions about location, design, technology, 
financing and supporting infrastructure. 
Sustainability and resilience should therefore be 
considered together. More efficient resource use 
can reduce operating pressure and exposure to 
constraints, while resilient systems can protect 
continuity when disruption occurs. An integrated 
approach helps businesses avoid solutions that 
improve near-term performance while undermining 
long-term viability.

This playbook is intended to help data centre 
developers, operators, customers, investors 
and policy-makers navigate these decisions. It 
provides a practical framework for considering 
local context, lifecycle impacts and the wider 
systems on which data centres depend, while 
identifying opportunities for coordinated action 
across the ecosystem. The scale of capital 
flowing into AI infrastructure creates a rare 
opportunity to establish long-term economic value 
while contributing to climate and nature goals. 
Grounding investment decisions in sustainability 
and resilience can strengthen project viability and 
avoid locking into resource-intensive development 
pathways. The infrastructure being built today will 
support digital economies for decades, and its 
success will depend on matching the speed of 
investment with the quality of the decisions behind 
it. The time to shape that outcome is now.

Sebastian Buckup
Managing Director, Centre for 
Nature and Climate, World 
Economic Forum

Saji Sam
Partner, Energy and Natural 
Resources, Oliver Wyman,  
a Marsh business

Data Centre Sustainability and Resilience:  
A Decision Playbook for AI Infrastructure

September 2026
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Executive summary
As AI infrastructure expands, sustainability 
and resilience are central drivers of 
long-term competitiveness, investment 
attractiveness and operational success. 

Artificial intelligence is rapidly becoming a 
foundational technology for economies, industries 
and societies. From scientific discovery and 
healthcare to manufacturing, finance and public 
services, AI is transforming how people work, 
innovate and access digital services. Supporting 
this transformation requires an unprecedented 
expansion of digital infrastructure, with global data 
centre investment potentially reaching $7 trillion by 
20301 and electricity demand projected to grow by 
more than 20% annually through 2030.2 

This expansion is increasing demand for reliable 
access to electricity, water, land, connectivity, 
critical materials and skilled labour. As digital 
infrastructure expands, its long-term success will 
depend not only on advances in data centre and 
computing technologies, but also on strengthening 
the systems on which they depend.3 AI can also 
help address these challenges by improving the 
efficiency, reliability and resilience of data centre 

operations (see Appendix A2) and the systems that 
data centres rely on. 

Sustainability and resilience are becoming core 
determinants of long-term business performance 
(see Figure 1). Projects that are poorly matched to 
local resource conditions may face higher costs, 
development delays and increased operational, 
financial and community risks. Based on current 
dynamics impacting data centre projects, adopting 
sustainability and resilience measures could unlock 
between $700 billion and $1 trillion in total planned 
data centre investment by 2030.4 This would be 
achieved by reducing delays and cancellations 
through improvements to community relations, 
along with increased adaptability of infrastructure 
to local resource constraints, regulatory changes 
and technological advancements. Integrating these 
considerations early can strengthen operational 
performance, stakeholder confidence and long-term 
asset value.

The impacts of sustainability and resilience constraintsF I G U R E  1

– Project delays

– Higher capital expenditures

– Higher operational expenditures

– Restricted operations

– Required redesign/retrofit

– Insurance cost or availability pressure

– Tenant/utilization risk

– Reputational or regulatory scrutiny

– Environmental impacts

– Financial performance and investment risk

– Operational resilience and uptime

– Customer demand competitiveness

– Regulatory compliance and permitting

– Community trust and social licence

– Insurance availability and cost

– Asset value and long-term viability

Sustainability/resilience constraints

– Power availability and cost

– Grid interconnection delay

– Water availability/water rights

– Cooling performance under heat stress

– Community opposition/permitting

– Physical climate risk

– Technology obsolescence/AI demand 
uncertainty

– Transparency/greenwashing

Data centre project impacts Business and stakeholder outcomes
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This playbook provides a practical decision 
framework to help developers, operators, 
enterprise customers, financial institutions and 
policy-makers make more sustainable and resilient 
decisions across the data centre development 
and operations lifecycle. Rather than prescribing a 
single approach, it provides a common framework 

that can be adapted to different market contexts 
and stakeholder roles.

The playbook is organized around four practical 
questions, each answered through a corresponding 
tool (see Table 1).

How to use this playbookTA B L E  1

Question Tool Chapter Purpose

When are key decisions made during 
data centre design and operation?

Data centre development pathway 2

Maps where consequential decisions 
are made, who makes them and the 
factors that influence them, helping 
identify where sustainability and 
resilience considerations can have the 
greatest impact.

What principles and metrics should 
inform my decision?

Universal decision principles and 
recommended metrics 3

Provides a common foundation for 
decision-making and assessment, 
extending beyond traditional 
operational efficiency measures.

What choices should be made based 
on my local context?

Market constraint profiles 4
Helps tailor decisions to local 
conditions by identifying the top 
constraints shaping different markets.

Which actions are relevant to my role  
at this step?

Stakeholder-specific recommendations 5

Provides practical guidance for 
developers, operators, enterprise 
customers, financial institutions and 
policy-makers to apply the framework 
within their respective roles.

This playbook proposes an expanded set of metrics 
for assessing the sustainability and resilience of data 
centres – approximately three-quarters of which 
are not yet widely adopted in either public or non-
public reporting. Existing regulations, frameworks 
and certifications provide valuable guidance on 
operational efficiency, climate performance and 
disclosure, but often focus on individual facilities 
rather than lifecycle impacts, local resource 

constraints and broader system interactions. As a 
result, facilities with strong operational performance 
may still depend on constrained electricity 
networks, operate in water-stressed regions, require 
significant new infrastructure or face increasing 
climate, biodiversity and community risks. There 
is no universally “sustainable” or “resilient” data 
centre. The appropriate sustainability and resilience 
strategy depends on local conditions.

Sustainable and resilient practicesD E F I N I T I O N S

Sustainable practices are those that support long-term operation within environmental and social limits by 
optimizing resource use, minimizing adverse impacts and, where feasible, creating positive environmental and  
social outcomes. 

Resilient practices for data centres are those that help them withstand and adapt to longer-term nature 
degradation and acute physical, operational and systemic disruptions, which include natural disasters, collapsed 
infrastructure and other external shocks.
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Five considerations for embedding sustainability and resilience in AI infrastructureF I G U R E  2

1. Sustainability and resilience must be embedded early

Address sustainability and resilience during siting, design,  
procurement and financing, when many of the most 
consequential decisions are made.

2. Local context matters

Evaluate data centres against local market constraints, 
rather than a single universal model of good performance.

3. Facility-level optimization is 
not sufficient

Consider how data centres interact 
with energy, water, connectivity, 
infrastructure and community 
systems to account for impacts 
beyond the facility.

4. Metrics need to expand

Complement foundational metrics such as PUE, WUE* with 
lifecycle, context-aware and resilience-orientated indicators.

5. No stakeholder can solve 
this alone

Coordinate planning and decisions 
across the data centre ecosystem to 
strengthen sustainability and 
resilience.

Note: *PUE = power usage effectiveness, WUE = water usage effectiveness.

Taken together, the considerations in Figure 2 
illustrate that decisions about energy, water, 
land, materials, connectivity, infrastructure and 
community acceptance will shape the next 
generation of AI infrastructure as much as advances 
in computing technology. Organizations that treat 

these factors as core design, investment and 
operational criteria will be better positioned to  
scale up AI infrastructure while managing execution 
risk, protecting asset value and supporting 
the resilience of the systems on which digital 
infrastructure depends.
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Why sustainability and 
resilience are critical in 
planning data centres

1

AI is turning power, water, cooling, 
community acceptance, land and regulation 
into strategic constraints affecting how 
facilities are planned, financed and operated.
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Data centre market dynamics are rapidly changing

The data centre market is shifting from cloud-
led, general-purpose infrastructure to one 
increasingly shaped by AI workloads, which 
place fundamentally different demands on 
infrastructure. Training new AI models requires 
specialized cooling and substantial electricity 
supplies. Rack densities of 30-100 kW per rack,5 
previously considered characteristic of advanced 
processor clusters, are giving way to leading-
edge systems reaching approximately 250 kW 
per rack, with next-generation systems expected 

to exceed 600 kW.6 These requirements extend 
dependencies beyond the facility to energy, water, 
critical minerals, semiconductor manufacturing, 
connectivity and skilled labour.7

Countries increasingly view AI infrastructure as 
a driver of economic growth, innovation and 
competitiveness, while industry collaboration and 
continued technological innovation are creating new 
opportunities to improve sustainability and resilience 
(see Appendix A1 and A2).

1.1

1.2 Six strategic constraints shape long-term data 
centre viability and performance

The race to scale up AI is driving one of the largest 
infrastructure buildouts in history, with cumulative 
global data centre investment potentially reaching 
$7 trillion by 2030.8 Decisions made during this 
expansion could lock in resource dependencies 
and limit the ability of infrastructure to adapt to 
future technologies and constraints. Six strategic 
constraints, analysed below, are electricity, 
water, cooling, community acceptance, land and 
regulatory complexity.

Constraint 1: Electricity

Electricity is the defining trend shaping future AI 
infrastructure development. The International Energy 
Agency (IEA) estimates that global data centre 
electricity consumption could more than double 
between 2025 and 2030,9 reaching around 3% of 
projected global electricity use.10 Market analysts 
project global data centre power consumption will 
increase at a compound annual growth rate of more 
than 20% up to 2030.11 

Since demand is often geographically concentrated, 
rapid expansion can place significant pressure 
on generation, transmission and distribution 
infrastructure, making power availability, 
interconnection capacity and grid resilience  
central to project viability. For further analysis,  
see the World Economic Forum’s dedicated 
initiative on AI Energy Impact.12 

Constraint 2: Water

Water-related risks are becoming increasingly 
material. Data centres consume water both directly, 
through cooling systems that dissipate server heat, 
and indirectly, through the electricity they consume. 

Generating electricity, particularly from sources 
such as gas or coal, requires large volumes of 
water, which means that even facilities with efficient 
onsite cooling can carry a significant upstream 
water footprint through their energy supply.

The water footprint associated with projected 2030 
data centre electricity consumption could reach 
9.3 trillion litres annually, equivalent to the minimum 
annual domestic water needs of the population 
of Sub-Saharan Africa.13 At the same time, about 
45% of global data centres are in areas with high 
levels of water stress,14 and climate change will 
exacerbate this risk. Much of AI infrastructure’s 
water footprint occurs beyond the facility itself, 
including semiconductor manufacturing, upstream 
resource extraction and electricity generation, which 
will be responsible for 72% of data centre water 
consumption by 2030.15 Continued improvements 
in cooling technologies are critical but will not 
remove the overall constraint.

Constraint 3: Cooling

Cooling decisions involve a fundamental trade-off 
between electricity and water use. Evaporative 
cooling, for example, uses water to dissipate heat 
and consumes less electricity, while air cooling 
relies on electricity-intensive systems but uses little 
or no water. Implementation of advanced cooling 
technologies remains relatively limited. 

In a survey by Uptime Institute, 22% of respondents 
said they deploy direct liquid cooling technologies, 
but cost, standardization and reliability concerns 
constrain wider adoption.16 The same survey found 
that 87% of operators prioritize energy efficiency 
for sustainable cooling, while only 35% prioritize 
low or zero water use. Cooling for high-density AI 
workloads17 is likely to intensify these trade-offs in 

 Cumulative 
global data centre 
investment could 
potentially reach  
$7 trillion by 2030.

9.3
trillion litres  
per year
Projected data 
centre water footprint 
associated with 2030 
data centre electricity 
consumption – 
equivalent to minimum 
domestic water needs 
of Sub-Saharan Africa.
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some markets. Optimizing this trade-off requires 
a systems-based and locally tailored approach, 
balancing energy and water outcomes rather than 
optimizing for either in isolation.

Constraint 4: Community 
acceptance

Community acceptance extends beyond 
permitting and can influence long-term operations 
and future expansion. At least 75 US data centre 
projects, representing approximately $130 billion  
of investment, were blocked or delayed during  
the first quarter of 2026 alone.18 In July 2026,  
New York introduced a moratorium on the 
construction of data centres with loads exceeding 
50 MW.19 In South Korea, 17 of 33 data centre 
projects with construction permits experienced 
delays due to community pushback in 2026.20 
Local opposition has centred on electricity, water, 
land and broader environmental and community 
impacts, with advocacy groups increasingly joining 
local campaigns. 

Constraint 5: Land

Sites for large-scale data centres require suitable, 
“powered” land – offering reliable power supply  
and transmission connectivity. Currently, around  
81 square kilometres (km2) of powered land  
support data centres worldwide and an additional  
160 km2 may be needed to support the expansion 
anticipated by 2030.21 The data centre footprint 
represents only part of the required land, with the 
associated land footprint of electricity infrastructure 
projected to exceed 14,500 km2 by 2030.22 Land 
availability must be viewed through the lens of 
infrastructure readiness rather than physical area 
alone, while biodiversity and ecological implications 
will vary globally.

Constraint 6: Regulatory 
complexity

Regulatory complexity is increasingly shaping 
the development of data centres. Permitting, 
environmental approvals and evolving sustainability 
requirements materially influence project delivery, 
operating costs and regional competitiveness. 
In the US, permitting for a new-build data centre 
typically takes 6-18 months.23 As governments 
seek to balance AI infrastructure growth with 
electricity, water, land and community priorities, 
regulatory changes are becoming a significant 
determinant of regional investment attractiveness 
and project viability.

Additional constraints

Beyond these six primary constraints, AI 
infrastructure is increasing the demand for 
semiconductors, batteries, construction  
materials and other critical minerals.24 Many  
of these inputs remain geographically  
concentrated, increasing exposure to  
geopolitical tensions, trade restrictions and  
supply disruptions. At the same time, faster 
hardware refresh cycles driven by rapid 
technological change could generate up to  
5 million tonnes of e-waste by 2030.25 

Beyond material supply chains, AI  
infrastructure increasingly depends on high-
capacity, low-latency and resilient fibre networks.  
AI could drive at least a sixfold increase in  
data centre interconnect bandwidth demand  
over the next five years,26 making connectivity 
availability, redundancy and permitting  
timelines increasingly important determinants  
of site selection, deployment schedules and  
long-term scalability. 

 In South Korea, 
17 of 33 data 
centre projects 
with construction 
permits 
experienced delays 
due to community 
pushback in 2026.

 Faster hardware 
refresh cycles 
driven by rapid 
technological 
change could 
generate up to  
5 million tonnes of 
e-waste by 2030.
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Impacts extend beyond each facility across the 
entire data centre infrastructure lifecycle

The resource dependencies of data centres 
extend well beyond those used during operations. 
Understanding these interconnected lifecycle 

dependencies is essential for sustainable planning 
and infrastructure development (see Figure 3).27

1.3

Lifecycle resource dependenciesF I G U R E  3

Manufacturing

Upstream inputs

Oil and gas extraction

Water Electric power

Compute infrastructure

Power infrastructure

Cooling infrastructure

Construction materials

Connectivity infrastructure

Data centre operations

Compute (CPU/GPU workloads)

Cooling systems

Power systems (including gensets)

Networking and connectivity

Water management

Equipment refurbishment

Component recovery

Equipment recycling

Disposal/e-waste 

Raw materials

Nature-loss drivers

Water management

Pollution and waste

Greenhouse gases

Electricity use

Land use

Downstream outputs

Input
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Figure 4 illustrates the interconnected resource 
dependencies across the data centre lifecycle, with 
water as an example. The significance of these 

impacts depends on local conditions, highlighting 
the importance of interpreting facility-level metrics 
alongside lifecycle and context-specific information.

Water footprint of data centresF I G U R E  4

A single semiconductor fabrication facility 
uses roughly 18 million litres of water a day

66 billion litres of water used for cooling 
by US data centres in 2023

Upstream water inputs

– 800 billion litres of water associated 
with the electricity consumed by US data 
centres in 2023

– 43% of US electricity generation came 
from natural gas in 2023

– Fracking can require up to 19 million 
litres of water per well

Manufacturing: semiconductors Data centre operations

Sources: See endnotes.28

Furthermore, these resource dependencies can be 
compounded where data centres are geographically 
clustered to take advantage of existing 
infrastructure and policy incentives,29 creating 
cumulative pressures on local electricity, water, 
land and community systems. Energy suppliers 
and utilities, equipment manufacturers and other 

upstream suppliers directly influence upstream 
resource impacts. Data centre developers and 
operators indirectly influence these impacts through 
siting, procurement and energy-sourcing decisions. 
Each stakeholder therefore has a different role 
in addressing upstream impacts, based on the 
decisions and activities it controls or influences.

C A S E  S T U D Y  1

NEC on optimizing data centre development with AI 

NEC provides an example of how agentic AI can support 
integrating local environmental, infrastructure and supply 
chain considerations into data centre planning. NEC applies 
agentic AI across 20 data centres in five countries to support 
site selection, capacity expansion, cooling system design 
and resilience assessments. Rather than evaluating facilities 
in isolation, specialized AI agents analyse water availability, 
infrastructure, regulation, climate exposure, local industries, 
communities and historical and cultural context before the 
findings are reviewed by technical specialists.

At the river basin level, the assessment considers surface 
water, groundwater, drought history, water supply 
infrastructure, utility capacity, regulation and climate exposure 
to inform cooling technology selection. NEC assesses both 

direct water use at the facility and indirect water consumption 
associated with purchased electricity generation, supporting 
location-specific decisions that balance water efficiency, 
energy efficiency and operational resilience.

The same assessment process extends to approximately 
2,000 supplier locations, including semiconductor 
manufacturing facilities, helping strengthen resilience across 
the data centre supply chain by identifying locations where 
water availability, wastewater management and regulatory 
conditions may affect the supply of critical equipment. NEC’s 
experience suggests that automating supplier location 
screening can significantly reduce preliminary assessment 
time, allowing technical specialists to focus on validation, 
stakeholder engagement and mitigation planning.
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Four key decision-critical challenges

The strategic constraints noted above, along  
with lifecycle dependencies and rapid investment 
in AI, give rise to four recurring challenges that 
decision-makers encounter across most data 
centre markets.

	– Power availability and management: As AI 
workloads drive rapid increases in electricity 
demand and density, operators must 
secure sufficient capacity, maintain reliability 
and manage rising costs while meeting 
decarbonization aims. For additional information 
on how policy-makers can mitigate rising energy 
costs to underserved communities, see the 
Forum’s latest work on AI Energy Impact.30

	– Managing the water-energy nexus: Water 
and energy are closely interconnected through 
cooling technologies. Reducing cooling energy 
often increases water consumption and 
vice versa, making the appropriate balance 
dependent on local resource conditions rather 
than optimizing a single resource.

	– Balancing efficiency and resilience: Measures 
that improve efficiency can reduce redundancy 
and flexibility, while measures that strengthen 
resilience often require additional resources and 
infrastructure.

	– Balancing speed to market with long-term 
sustainability and resilience: Rapid AI growth 
is increasing pressure to deliver new capacity 
quickly. At the same time, infrastructure 
decisions must remain adaptable to changing 
technologies, resource constraints and future 
operating conditions to avoid costly retrofits and 
stranded assets.31

Understanding where consequential  
decisions are made, who makes them and  
the factors that influence them provides the 
foundation for the decision framework set out in 
Chapter 2, which helps developers, operators, 
customers, investors and policy-makers embed 
sustainability and resilience at each stage of the 
data centre lifecycle.

1.4
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Decision framework for 
sustainable and resilient 
data centres

2

Sustainability and resilience metrics 
and regulations focus on individual 
facility operations, rather than lifecycle 
impacts, local context and broader 
system interactions.
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Defining sustainable and resilient data  
centre practices

Data centres share common sustainability and 
resilience challenges across their lifecycle. This 

report adopts the definitions in Box 1 to provide a 
consistent basis for discussion.

2.1

Definitions of sustainable and resilient practicesB O X  1

“Sustainable” practices for data centres are 
those that support long-term operations within 
environmental and social limits, by optimizing 
resource use, minimizing adverse impacts and, 
where feasible, creating positive environmental 
and social outcomes across natural systems and 
human communities through the energy, water 
and other resources consumed, the land altered, 
the pollution and waste generated, and the social 
and economic impacts created.32 

“Resilient” practices for data centres are those 
that help them withstand and adapt to longer-term 
nature degradation and acute physical, operational 
and systemic disruptions, which include natural 
disasters, collapsed infrastructure and other 
external shocks. These practices also contribute 
to system resilience by supporting reliable 
infrastructure, resource security and community 
well-being.33  

Whether a data centre is sustainable or resilient 
depends upon its design, operational performance 
and local context. For example, water consumption 
is of greater concern in water-stressed regions. 

Facilities that more effectively manage resource, 
infrastructure and community risks are better 
positioned to maintain stakeholder confidence and 
operate reliably over the long term.

 Facilities that 
more effectively 
manage resource, 
infrastructure 
and community 
risks are better 
positioned 
to maintain 
stakeholder 
confidence and 
operate reliably 
over the long term.

Where decisions are locked in across  
development and operations

2.2

Data centre development and operations follow a 
high-level sequence of activities, from site selection 
and design through to operations and refurbishment 
or decommissioning. The activities involve a range 
of stakeholders including developers, operators, 

utilities, regulators, investors, customers and local 
communities. Decisions at each stage are important 
for sustainability and resilience, and outcomes 
are often locked in early. Figure 5 illustrates the 
development pathway.
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Data centre development pathwayF I G U R E  5

Description

Why
this step 
matters

Select the site, 
assess feasibility 
and secure 
approvals

Design and build 
the facility and 
supporting 
infrastructure

Procure major 
infrastructure and 
technology

Connect the facility 
to electricity and 
telecommunications 
networks

Operate and 
maintain the facility 
while delivering 
services to 
customers

Deploy and manage 
workloads
across available 
infrastructure

Upgrade, repurpose 
or retire infrastruc-
ture at end of life

Establishes the 
long-term 
environmental, 
infrastructure and 
regulatory context

Determines 
long-term resource 
use, adaptability 
and resilience

Shapes lifecycle 
sustainability, 
resilience and 
technology 
pathways

Influences reliability, 
resilience and 
impacts on 
supporting 
infrastructure

Determines 
operational 
performance
and resource 
efficiency

Drives
infrastructure 
demand and 
resource 
consumption

Extends asset life, 
enables resource 
recovery and 
reduces lifecycle 
impacts

Developers

Operators

Building 
materials & 
equipment 
manufacturers 
& suppliers

Utilities & 
grid/water 
authorities

Telco providers 
& network 
operators

Enterprise 
technology 
customers

Primary decision-maker Influencer

Financial 
institutions

Communities

Select the site 
and secure 
approvals

Define operational and infrastructure requirements

Policy-
makers & 
regulators

Shape development, operations and end-of-life through planning, regulation and permitting

Influence decisions through financing requirements and risk assessments

Define workload, performance and sustainability requirements

Influence decisions through consultation and ongoing engagement

Determine resource availability and connection capacity

Shape technology pathways through material and equipment 
availability and performance

Provide fibre availability and network interconnection

Provide equipment and materials for 
building and systems upgrades

Support 
refurbishment 
and material 
recovery

Influence operational decisions through 
pricing and grid programmes

Design and 
construct facility

Operate and 
maintain the 
facility

Encourage 
efficient resource 
use through 
pricing

Determine how 
computing 
resources are 
used

Plan 
upgrades and 
replacements

Procure 
infrastructure 
and equipment

Request 
interconnection 
and integrate 
data centre 
with the grid

Step Site selection & 
land preparation

Sourcing
critical
equipment

Operations
& services 
provision to 
customers

Data centre 
usage

Network 
connectivity
& grid 
interconnection

Design,
development &
construction

Refurbishment &
decommissioning

Note: Activities may overlap or recur across the facility lifecycle. Refurbishment can return a facility or its components to earlier stages, while decommissioning 
applies where continued use, upgrading or repurposing is no longer viable.
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Key considerations along the data centre 
development pathway

The key sustainability and resilience considerations 
across the development pathway influence a 
series of strategic decisions that shape long-

term outcomes, including site selection, power 
architecture, cooling architecture and workload 
placement.

2.3

Considerations across the development pathway (non-exhaustive)TA B L E  2

Step Consideration

Site selection & 
land preparation

1.	Is sufficient power capacity (renewable and/or non-renewable) available or planned?

2.	Is the site exposed to significant physical climate risks, such as flooding, heat stress, drought or wildfire?

3.	Are there impacts on availability of water, energy, landscape, noise etc. for the local community?

4.	Is the site located in a water-stressed basin?

5.	Can the site accommodate future expansion without significant infrastructure upgrades?

Design, 
development & 
construction

1.	Is the data centre designed for current or future demand and conditions?

2.	What type of air or liquid cooling does it use and what is the source?

3.	Is the power supply grid-only or hybrid energy architecture incorporating onsite generation and  
carbon-free sources?

4.	What level of resilience and infrastructure redundancy is required?

5.	Does the facility use low-carbon or conventional construction materials?

Sourcing critical 
equipment

1.	How should procurement decisions balance deployment timelines, equipment efficiency, resilience requirements 
and equipment availability? 

2.	What trade-offs between embodied carbon and operational efficiency are acceptable over the facility lifecycle?

3.	How should procurement decisions balance cost, supplier diversification and supply-chain resilience?

4.	What sourcing strategy is most appropriate given cost, availability, resilience and sustainability objectives?

5.	How easily can equipment be upgraded?

Network 
connectivity & grid 
interconnection

1.	Is the connectivity architecture single-site or geographically redundant?

2.	How should connectivity costs and resilience be determined?

3.	Does it connect through existing utility infrastructure or dedicated grid interconnection infrastructure upgrades?

4.	Does it use single or multiple utility interconnections?

5.	Should it accelerate deployment using available infrastructure and grid infrastructure or delay deployment 
to secure optimal long-term connectivity and electricity interconnection?

Operations & 
services provision 
to customers

1.	What should the electricity supply mix be and what are the emissions implications?

2.	How will the facility participate in demand-response and grid-flexibility programmes?

3.	What maintenance strategy should be adopted?

4.	What is the appropriate balance between operational efficiency and operational resilience?

5.	How will the project’s costs and benefits be shared between the data centre, utilities and local communities?
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Data centre usage 1.	Should workloads be concentrated in a small number of facilities or distributed across multiple locations?

2.	Should AI inference workloads be deployed centrally or closer to end users?

3.	Will data and workloads remain within specific jurisdictions to meet data sovereignty, security or regulatory 
requirements?

4.	How will workloads prioritize performance or resource efficiency?

5.	How do customers prioritize facilities with specific sustainability or resilience characteristics when  
procuring capacity?

Refurbishment & 
decommissioning

1.	Can the facility or its infrastructure be upgraded, repurposed or refurbished before retirement?

2.	Which components and equipment can be reused, refurbished, resold or recovered?

3.	How will decommissioning minimize waste, embodied impacts and disruption to surrounding communities?

4.	What restoration, remediation or infrastructure commitments apply when the facility or site is retired?

5.	How will data-bearing equipment be securely sanitized to enable reuse where possible?

C A S E  S T U D Y  2

NTT Global Data Centers on recovering data centre 
excess heat for district heating in Berlin

NTT Global Data Centers (GDC), part of NTT DATA, plans 
to retrofit its existing Berlin 1 co-location facility to supply 
recovered excess heat to the local heating network serving 
Das Neue Gartenfeld, a new residential and commercial 
development in Berlin’s Spandau district.

The project is designed to recover excess heat generated by 
IT operations at temperatures of around 20-30°C and transfer 
it through a 2-kilometre pipeline to a district energy utility 
centre. Heat pumps will raise the temperature to around 65-
70°C, making the recovered heat suitable for use in the local 
heating network. The data centre will provide up to 8 MW of 
heat transfer capacity, while the overall system is expected to 
deliver approximately 26 GWh of heat annually.

Once operational, the network is planned to serve up to 
10,000 people across around 4,500 homes, more than 
200 commercial units, as well as educational and childcare 
facilities. The project is expected to avoid approximately 
6,000 tonnes of CO2 emissions annually. NTT GDC is 
working with Quartierswerk Gartenfeld, a joint venture 
between ENGIE Deutschland and GASAG Solution Plus, to 
deliver the project.

The project demonstrates how coordination between data 
centre operators and local energy providers can enable 
recovered excess heat to support local energy demand.
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Building from existing regulatory frameworks and 
metrics, labels and guidance

Approaches to data centre sustainability differ 
across jurisdictions. Some regions have introduced 
reporting and performance requirements, but  
many continue to rely on voluntary standards or 
incentive programmes. 

The European Union has established one of the most 
comprehensive regulatory approaches, largely due to 
the breadth of mandatory sustainability and resilience 
disclosures required. Other jurisdictions focus 
on specific issues such as energy efficiency and 
climate disclosure. These frameworks collectively 
demonstrate growing regulatory attention to this 
topic, but major gaps include the following:

	– Binding sustainability requirements remain 
limited: Reporting requirements for energy, 
emissions and sustainability are expanding, but 
many jurisdictions continue to rely on disclosure 
rather than minimum performance requirements.

	– Water governance remains limited: Water 
reporting requirements are emerging, but 
existing water permitting and management 
frameworks may not adequately address the 
scale and intensity of water demand associated 
with modern data centres, particularly in water-
stressed regions.34

	– Biodiversity requirements remain 
underdeveloped: Biodiversity and nature-
related considerations are receiving attention 
through initiatives such as the Global 
Biodiversity Framework and ESRS (European 
Sustainability Reporting Standards) E4, but 
remain less developed than energy, carbon  
and water requirements. Existing requirements 
tend to focus on planning and permitting  
stages rather than ongoing monitoring, 
restoration or operations.35 

	– Regulatory approaches remain fragmented 
globally: Sustainability and resilience 
requirements differ significantly across 
jurisdictions, creating complexity for operators 
and limiting comparability for investors. 

	– Noise and air quality regulation remain 
fragmented: Noise impacts and air pollutant 
emissions from backup generation are primarily 
regulated through planning, environmental 
permitting and nuisance frameworks rather than 
data centre-specific standards. 

Regulatory frameworks establish the obligations 
and expectations that apply to data centre 
operators, but performance is ultimately assessed 
through a set of metrics and thresholds. There is 
increasing convergence around a relatively small 
set of indicators focused on energy efficiency, 

greenhouse gas (GHG) emissions, renewable 
energy use, water consumption and operational 
reliability (see Appendix A5).

Commonly reported metrics, including power usage 
effectiveness (PUE), water usage effectiveness 
(WUE) and renewable electricity share provide 
valuable insights into operational performance. 
However, they generally focus on resource 
consumption and efficiency at the facility level, 
providing only a partial view of sustainability and 
resilience. Major gaps include the following: 

	– Most metrics do not account for local 
environmental and infrastructure context: 
Existing metrics are generally facility-
level performance indicators and do not 
systematically account for local conditions, 
such as basin-level water stress or grid carbon 
intensity. As a result, facilities with similar 
reported performance may have materially 
different sustainability and resilience depending 
on where they operate.

	– Carbon accounting remains incomplete: 
Carbon usage effectiveness (CUE) is not 
required by any binding regulation and no widely 
adopted approach exists for measuring and 
comparing embodied carbon.

	– Indirect resource use remains largely 
unmeasured: Existing data centre metrics such 
as WUE and PUE focus on direct facility water 
and power consumption and do not typically 
account for water used in electricity generation, 
fuel production or upstream supply chains, 
or for the power used to extract, treat and 
distribute water. 

	– Operational emissions beyond electricity 
consumption remain underrepresented: 
Existing metrics focus primarily on electricity 
use and related efficiency indicators. Emissions 
from refrigerants, backup generation and other 
operational sources are generally managed 
through broader GHG accounting frameworks 
rather than dedicated data centre metrics.

Hourly carbon-free energy remains an emerging 
area of reporting. Although more granular 
reporting remains challenging because of data 
availability, operational considerations and 
evolving accounting standards, it could improve 
transparency around when electricity is consumed 
and support decisions that better align demand 
with carbon-free generation. Existing reporting 
requirements generally focus on annual renewable 
energy procurement rather than whether electricity 
consumption is matched with carbon-free 
generation on an hourly basis. 

2.4

 Many 
jurisdictions 
continue to rely on 
disclosure rather 
than minimum 
performance 
requirements.

 No widely 
adopted 
approach exists 
for measuring 
and comparing 
embodied carbon.

Data Centre Sustainability and Resilience: A Decision Playbook for AI Infrastructure 18



The GHG Protocol is currently consulting on 
proposed revisions to scope 2 accounting. 
Mandatory hourly matching is no longer the 
presumed outcome, and multiple approaches 
remain under consideration.36 Complementary 
approaches are also emerging, including 
“impact accounting” advanced by the Emissions 
First Partnership (EFP),37 which assesses the 
emissions impact of electricity consumption 
and clean energy procurement based on time 
and location. Implementation remains subject to 
data availability, operational considerations and 
evolving accounting standards.38 As a result, 

this remains an evolving area of reporting and 
accounting methodology.

A range of overlapping regulatory frameworks, 
metrics and certification schemes provide an 
important foundation for improving data centre 
sustainability and resilience. However, they remain 
fragmented and do not consistently account for 
lifecycle impacts, local context or broader system 
interactions (see Box 2). Chapters 3, 4 and 5 
seek to address these gaps through universal 
decision principles, market constraint profiles and 
stakeholder-specific recommendations.

Fragmented sustainability frameworks hamper comparability of projects for  
financial institutions and investors

B O X  2

Beyond regulations, investors 
and lenders increasingly rely on 
certification schemes, sustainability 
ratings and financing frameworks to 

assess the sustainability and resilience of data 
centres. These frameworks serve to enable capital 
allocation, benchmarking and investment decision-
making (see Appendix A6). 

Sustainability and resilience frameworks 
are difficult to compare: Existing frameworks 
measure different aspects of sustainability and 
resilience. For example, broad environmental, 
social and governance (ESG) assessments such 
as GRESB evaluate operational sustainability 
and resilience, while performance disclosure 
standards such as the International Sustainability 
Standards Board’s (ISSB) International Financial 
Reporting Standards (IFRS) S1 and IFRS S239 
require reporting on climate-related financial risks 
and emissions, requiring stakeholders to rely on 
multiple frameworks.

Embodied carbon remains underrepresented: 
Embodied carbon, a significant share of lifecycle 
emissions for data centre developments,40 is 

receiving increasing attention through sustainable 
finance frameworks and building certifications, 
but most standards remain primarily focused on 
operational impacts.

Nature and biodiversity considerations are 
limited: While some frameworks incorporate 
land-use, ecological or “do no significant harm” 
considerations, nature and biodiversity impacts 
are generally not assessed with the same level of 
rigour or standardization.

Sustainability-linked financing remains  
difficult to compare: Targets for sustainability-
linked loans (SLLs) and sustainability-linked  
bonds (SLBs) are tailored to individual  
borrowers and transactions. As a result,  
metrics and ambition vary considerably,  
limiting comparability.

Limited alignment across frameworks: 
Definitions, methodologies and performance 
thresholds vary across standards, certifications 
and sustainable finance frameworks, limiting 
comparability and increasing reporting complexity 
for operators and investors.
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Universal decision 
principles and 
recommended metrics 

3

Sustainable and resilient data centre 
development requires decisions that account 
for long-term impacts, uncertainty and 
broader system effects. 
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Six universal decision principles

This chapter introduces six universal decision 
principles (see Figure 6) and a complementary set 
of metrics that provide a common foundation for 
decision-making across the data centre lifecycle. 

Their application is shaped by local  
market conditions, which are explored in  
the following chapter.

3.1

Six universal decision principles for sustainable and resilient data centresF I G U R E  6

Site selection & 
land preparation

Sourcing
critical
equipment

Operations
& services 
provision to 
customers

Data centre 
usage

Network 
connectivity
& grid 
interconnection

Design,
development &
construction

Refurbishment &
decommissioning

Evaluate sustainability and resilience over the full data centre lifecycle

Adopt a lifecycle perspective when siting, designing, procuring, financing, operating and retrofitting a data centre.

Use context-aware metrics to complement operational performance metrics

Complement efficiency metrics with indicators that reflect local resource constraints, lifecycle impacts and resilience.

Assess future scenarios alongside current conditions

Use scenario planning to inform decisions under future resource, climate and technology uncertainty.

Consider system and social implications alongside project-level impacts

Assess how facilities interact with the broader environmental, infrastructure and social systems 
on which they depend.

Preserve optionality and adaptability 
where possible

Prioritize designs and investments that remain flexible 
as technologies and resource constraints evolve. 

Consider the sustainability implications of connectivity and 
interconnection

Assess the impacts of the infrastructure required to connect and 
power data centres alongside the facility itself.

1

2

3

4

5

6

The six principles presented in this chapter provide 
a common framework for making sustainability and 
resilience decisions across the data centre lifecycle. 
Rather than prescribing a specific approach, 
they highlight key considerations that can guide 
decisions across stakeholders, market contexts 

and pathway steps. For more detailed guidance on 
reducing data centres’ impacts and dependencies 
on nature, see the priority actions presented in the 
Forum’s December 2025 report Nature Positive: 
Role of the Technology Sector (summarised in 
Appendix A6).41 
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Evaluate sustainability and 
resilience over the full data 
centre lifecycle

Many sustainability and resilience outcomes  
are determined well before a data centre  
becomes operational. Siting, design,  
procurement and financing decisions influence 
long-term resource consumption, emissions, 
adaptability and resilience. 

EXAMPLE: Metrics such as whole-life carbon 
and total water footprint capture operational 
and embodied impacts across the facility 
lifecycle (see Table 3). 

Assess future scenarios 
alongside current conditions

Developers are increasingly planning for data 
centre lifespans of 30 years or more,42 so  
facilities must remain relevant and resilient  
amid evolving environmental conditions, AI 
and compute demand, and infrastructural and 
technological changes. 

EXAMPLE: Given future uncertainty, 
stakeholders can conduct climate change risk 
assessments (CCRAs)43 and climate risk and 
vulnerability assessments (CRVAs)44 to identify 
the most material physical climate hazards and 
inform design and/or adaptation decisions. 
They can complement these assessments with 
scenario planning and risk-adjusted forecasts 
that consider infrastructure bottlenecks, supply-
chain constraints, permitting delays, resource 
availability, changing market conditions 
and evolving climate risks. Together, these 
approaches can identify risks and opportunities 
that may not be apparent from present-day 
assessments, supporting long-term planning 
under uncertainty. 
 
For example, Rystad Energy’s risk-adjusted 
estimate is that under half of announced  
global AI data centre capacity (262 GW) is 
likely to materialize by 2030, illustrating the 
wide range in future infrastructure outcomes.45 
Long-term “financeability” and insurability are 
indicators of infrastructure resilience, reflecting 
how climate and other systemic risks are 
assessed over time. 

Consider system and social 
implications alongside 
project-level impacts

Existing frameworks focus on individual facility 
performance, which provides an important 
foundation, but sustainability and resilience are 
additionally shaped by systems. A facility that 
performs well in isolation may contribute to 
resource competition, infrastructure bottlenecks or 
community pressures when considered alongside 
others. A more complete understanding of how 
decisions affect regional sustainability and resilience 
is critical. 

EXAMPLE: Various guidance and frameworks 
introduced in previous Forum reports46 

provide useful tools for assessing system-
level dependencies, impacts, risks and 
opportunities. These include:  
 
–	 Taskforce on Nature-related Financial 
	 Disclosures (TNFD)’s LEAP approach.47  
–	 TNFD’s draft sector guidance on technology	
	 and communications.48  
–	 United Nations Environment Programme 
	 (UNEP)’s guidelines for conducting 
	 integrated environmental assessments.49  
–	 Business for Nature’s Assess, Commit, 
	 Transform, Disclose (ACT-D) framework.  
 
Similarly, stakeholder engagement 
assessments, community perception surveys 
and resource impact assessments can improve 
understanding of impacts on surrounding 
communities throughout planning, construction 
and operations. 

Preserve optionality and 
adaptability where possible

The pace of technological innovation is increasing 
and future infrastructure requirements are difficult  
to predict. Decisions that preserve future options 
can provide greater long-term value even at the 
expense of near-term performance or higher  
upfront capital cost. 

EXAMPLE: Decisions relating to cooling, 
power systems, facility layouts and 
procurement can preserve flexibility and reduce 
future retrofit requirements (see Table 5).

 A facility 
that performs 
well in isolation 
may contribute 
to resource 
competition, 
infrastructure 
bottlenecks 
or community 
pressures when 
considered 
alongside others.

1

2

4

3
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Use context-aware metrics 
to complement operational 
performance metrics

Operational efficiency metrics remain foundational 
for measuring facility efficiency and can be 
complemented by context-aware metrics that 
account for local resource constraints, climate and 
broader system interactions. Facilities with similar 
operational performance can have very different 
impacts on sustainability and resilience depending 
on where they operate. 

EXAMPLE: WUE is an important measure 
of water efficiency, but it does not reflect 
the degree of local water constraints. The 
water usage impact (WUI) metric developed 
by The Green Grid complements WUE by 
incorporating regional water stress.50

Consider the sustainability 
implications of connectivity 
and interconnection 

Decisions about how data centres connect to digital 
and energy infrastructure can have sustainability 
and resilience implications beyond the facility 
boundary. While utilities and network operators 
are primarily responsible for the sustainability and 
resilience of this infrastructure, stakeholders directly 
involved in data centre development or operations 
can influence associated impacts through siting, 
infrastructure requirements, and their choice of 
energy and connectivity providers. Considering 
these implications alongside facility-level impacts 
provides a more complete understanding of a data 
centre’s sustainability and resilience footprint.

EXAMPLE: Assessing transmission 
connections, substations, fibre routes and other 
enabling infrastructure alongside the facility 
provides a more complete understanding 
of a data centre’s broader sustainability and 
resilience footprint. High-capacity, low-latency 
connectivity can also enable more sustainable 
siting by allowing compute to be located where 
power is more abundant or lower-carbon and 
can support the distribution and shifting of 
workloads across facilities.

These six principles provide a common foundation for decision-making across stakeholders and stages  
of development. 

5 6
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Recommended metrics

Table 3 presents a set of recommended metrics 
that stakeholders can track and, where appropriate, 
disclose to evaluate data centre sustainability and 
resilience. These metrics provide a starting point 
across stakeholder groups, supporting operational 
improvement, customer procurement, investment 
due diligence and policy design. Metrics may 
extend beyond stakeholders’ spheres of control, 
therefore requiring engagement and collaboration 
with upstream stakeholders. Chapter 5 outlines 
how different stakeholders can apply these metrics 
within their respective roles. Additional metrics may 
be appropriate depending on local conditions and 
stakeholder priorities.

The metrics have been classified as follows, to 
reflect both the maturity of each metric and the 
extent of its current adoption across public and 
non-public disclosure practices:

	– Foundational: Well-defined and more widely 
reported across the industry.

	– Emerging: Well-defined but not yet widely 
reported.

	– Aspirational: Not yet comprehensively defined 
or consistently reported.

3.2

Aims of these metricsB O X  3

Collectively, these metrics set out to achieve four aims: 

1.	 Retain operational efficiency (e.g. PUE, WUE and CUE).

2.	 Add total footprint and lifecycle metrics (e.g. whole-life carbon, total water footprint and material 
circularity indicator).

3.	 Incorporate local context (e.g. WUI, climate risk exposure and community benefit).

4.	 Capture resilience, community and nature outcomes (e.g. service availability/uptime, biodiversity 
net gain (BNG) and land-use change).

The metrics support decision-making rather than 
prescribe universal reporting. They are intended to 
be considered collectively, recognising that trade-
offs between objectives, such as energy and water 
use, may require different decisions depending on 
local resource constraints, climate conditions and 
available technologies. Their application, whether 
for tracking, reporting or other purposes, will 

depend on continued alignment around definitions, 
methodologies and reporting practices. They 
complement existing guidance, including from 
TNFD’s draft sector guidance51 and the Open 
Compute Project,52 which proposes metrics  
such as energy reuse factor (ERF), species 
extinction risk, ecosystem condition and use of 
alternative water sources.
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Recommended metrics to assess data centre sustainability and resilience TA B L E  3

Dimension Metric Description Unit Range; ideal Classification

Energy

PUE

Total facility energy 
consumption divided by 
IT equipment energy,​53 
including servers, storage 
and network gear

Ratio ≥1.0; 1.0

Total energy 
consumption 
(EDC)

Total energy consumed by 
the supporting equipment 
and IT hardware54

MWh/year
Context 
dependent; lower

Hourly 
carbon-free 
energy share 
(CFE) (%)

% of electricity supplied 
by carbon-free energy 
generation on an hourly  
basis​55

% 0-100%; 100%

Water

WUE
Water consumed per unit of 
IT equipment energy​56 L/kWh ≥0; approaching 0

WUI 
Water consumption adjusted 
for local water stress​57 L/kWh 0-12; 0

Total water 
footprint

Total direct, indirect 
and embodied water 
consumption across  
lifecycle​58

m³ over asset 
lifetime 

≥0 (context-
dependent); lower

Carbon

Whole-life 
carbon59

Total embodied and 
operational carbon emissions 
across lifecycle​60

kg CO2e over 
asset lifetime

≥0; lower

CUE
Carbon emissions per unit 
of IT equipment energy 
consumed​61

kg CO2e/kWh 
IT energy

≥0; 0

IT

IT equipment 
utilization 
(ITEU)

% of available capacity 
actively being used

%
0-100%; context-
dependent

IT energy 
efficiency 
(ITEE)

Number of tasks performed 
over energy consumed62 Capacity/kW ≥0; higher

Resilience

Service 
availability / 
uptime

Percentage of time services 
remain operational​63 % 0-100%; 100%

Climate risk 
exposure

Exposure to climate hazards 
(e.g. flooding, heat, drought 
and wildfire)​

Score
Context-
dependent

Social & health

Community 
benefit

Benefit to local employment, 
tax revenue and community 
partnerships​

Composite 
index score

Context-
dependent

Air pollution

Change in air quality and 
levels of pollutants from 
facility development​ and 
operations

%
Context-
dependent

Community 
disturbance

Noise, light and visual 
impacts on surrounding 
communities​

Composite 
index score

Context-
dependent

Foundational Emerging Aspirational
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Dimension Metric Description Unit Range; ideal Classification

Land & biodiversity

Biodiversity 
net gain 
(BNG)/loss

Change in biodiversity value 
between pre- and post-
development​64

%
No defined range; 
higher gain

Land-use 
change

Change in land use from 
development and impacts on 
ecosystems​65

%

Lower conversion 
of high-value land; 
prioritize previously 
developed or 
appropriately 
zoned commercial 
and industrial land 
where feasible.

Materials &

circularity

Material 
circularity 
indicator 
(MCI)

Composite measure of 
recycled material content, 
the recovery potential of 
equipment and construction 
materials and minimization of 
waste to landfill across the 
lifecycle66

Composite 
index score

0-1; 1

Note: MWh = megawatt hours, kWh = kilowatt hours, L = litres, kg CO2e = kilograms of carbon dioxide-equivalent.

As the measurement of sustainability evolves, 
organizations such as The Green Grid are refining 
metrics including data centre resource effectiveness 
(DCRE) and energy usage impact (EUI) to support 
more comprehensive assessment of data centre 
sustainability and resource impacts. Approaches 
such as sustainable water use factor (SWUF) 
can complement water-use metrics by capturing 
positive contributions to water resilience.67 Similar 
gaps exist in energy efficiency: PUE does not 
distinguish energy used for computation from 
auxiliary IT loads and losses, such as fans, pumps 
and power conversion losses. Emerging compute-

level metrics can complement PUE by relating 
energy or carbon consumption more directly to 
computational performance. 

As these metrics mature, they can support 
broader and more comprehensive sustainability 
and resilience assessment. Furthermore, the 
Forum’s December 2025 report, Nature Positive: 
Role of the Technology Sector,68 addresses 
important topics that are not readily captured by 
the recommended metrics, including circularity 
and refurbishment through priority actions (see 
Appendix A6).

C A S E  S T U D Y  3

Google on extending the life of data centre hardware through 
component harvesting and reverse logistics

Google’s approach to data centre hardware provides  
an example of how circularity principles can extend the  
useful life of hardware and components through reuse,  
repair and recycling. 

Google operates a value-preservation hierarchy 
spanning internal reuse, remarketing and recycling for 
critical raw materials. Google tests and securely wipes 
decommissioned assets for reintegration into its own 
inventory and server fleet, reselling into the secondary 
market and, at the absolute end of their functional life, 
recycling for material recovery. Earlier in the equipment 
lifecycle, Google applies design for sustainability (DfS) 
guidelines through its new product introduction (NPI) 
process to prioritize modularity, standardization,  

durability and ease of disassembly. By baking in circularity 
principles at the blueprint stage, Google can enable 
smoother circular operations when hardware enters the 
data centre.

In 2025, Google reported harvesting more than 7.5 million 
components from decommissioned hardware for internal 
reuse and reselling 2.6 million components into secondary 
markets for reuse by other organizations, bringing the 
total number of components resold from 2015 to 2025 to 
more than 54 million. The company also reported an 88% 
operational waste diversion rate across Google-owned 
and operated data centres and estimated that its fleet 
deployment sustainability programme avoided 1.5 million 
tonnes of CO2-equivalent in lifecycle emissions in 2025. 
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Market constraint 
profiles: why local 
context changes  
the answer

4

There is no universal blueprint for sustainable 
and resilient data centres. Understanding 
local context and constraints enables actors 
to adapt decisions and improve outcomes.
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Six market constraint profiles

Data centre sustainability and resilience are 
increasingly shaped by factors beyond the facility 
itself, from resource availability to regulatory and 
community conditions. Building on the analysis 
presented in the previous report,69 this chapter 
identifies six constraints that consistently emerged 
across literature, stakeholder discussions and market 
assessments as the most significant determinants of 
data centre sustainability and resilience.

These constraints rarely occur in isolation. Instead, 
recurring combinations create distinct patterns of 

trade-offs, risks and opportunities across markets. 
These recurring patterns are grouped into six 
illustrative market constraint profiles that help 
stakeholders apply the universal decision principles in 
ways that reflect local conditions. The ratings indicate 
how strongly each constraint typically impacts 
data centre buildout and long-term sustainability 
and resilience within each profile. The profiles can 
be used as archetypes rather than prescriptive 
classifications, recognising the diversity of individual 
markets. Individual sites within the same market may 
not align perfectly with a single profile.

4.1

Data centre market constraint profilesTA B L E  4

Constraint severity: Low Medium High

Market constraint 
profile

Cooling 
require-
ments*

Water 
scarcity

Land 
trade-offs

Power 
scarcity

Regulatory 
complexity

Local 
community 
resistance

Heavily constrained hub 
markets: highly mature 
markets where competition 
for power, water and land is 
intensifying and expansion 
is increasingly met with 
community resistance and 
shaped by infrastructure 
and regulatory constraints.70

e.g. Northern Virginia,  
Santa Clara

Policy-shaped established 
markets: growth strongly 
shaped by policy choices, 
grid allocation and efficiency 
requirements.71

e.g. Amsterdam, Seoul, 
Dublin

Hot, resource-constrained 
growth markets: fast-
growth markets where 
hot climates drive cooling 
demand, and power and 
water face trade-offs.72

e.g. Texas, Spain, UAE, 
Phoenix

Urban infrastructure-
constrained markets: 
strong demand, but with 
utility, land and permitting 
complexity.73 

e.g. London, Sydney, 
Beijing
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Market constraint 
profile

Cooling 
require-
ments*

Water 
scarcity

Land 
trade-offs

Power 
scarcity

Regulatory 
complexity

Local 
community 
resistance

Land and power 
bottleneck markets: 
scarce developable land 
and power resources, often 
with strict permitting.74

e.g. Frankfurt, Tokyo

Grid-limited expansion 
zones: grid capacity 
constraints, despite 
favourable cooling or 
renewable characteristics.75

e.g. Nordic markets

Note: *Cooling requirements refers to increased cooling demand associated with high ambient temperatures and climate conditions, rather than the availability of 
cooling infrastructure itself.

How to use the market constraint profiles

When assessing specific data centre projects, 
stakeholders can apply these profiles as follows: 

1.	 Identify the top constraints in the sited market.

2.	 Map the facility/site to the closest  
applicable profile.

3.	 Use the profile to stress-test key decisions 
against local market constraints.

4.	 Apply the stakeholder recommendations  
in Chapter 5 using the context of the  
relevant market profile (see Appendix A7  
for examples of market constraint profile-
specific recommendations).

As markets evolve, the top constraints affecting 
individual facilities may also change. These profiles 
provide a flexible framework for adapting the 
stakeholder recommendations in Chapter 5 to  
local conditions.

4.2

C A S E  S T U D Y  4

AWS on reducing potable water demand through recycled water 

AWS provides an example of how data centres can combine 
alternative water sources with cooling system design and 
operational controls to reduce reliance on potable water. All 
AWS data centres in Singapore use NEWater, Singapore’s 
high-grade recycled water, for cooling.

The facilities combine recycled water with measures to 
reduce water consumption for cooling. These include real-
time monitoring to identify leaks, automated cooling tower 
water treatment that enables water to be reused more 
times before discharge, and rainwater harvesting. AWS also 
piloted and deployed an electro-oxidation water treatment 
technology designed to improve cooling tower efficiency.  

AWS collaborated in Singapore to implement a sidestream 
water treatment system that treats cooling tower water for 
reuse, reducing overall fresh water demand. Singapore’s 
national water agency (PUB) reported that the facility 
performs within the top 10% of the country’s data centre 
sector for water efficiency.

The case demonstrates how water source selection, cooling 
system design and operational water management can 
be considered together in water-constrained locations. 
Combining non-potable water sources with technologies that 
increase reuse can reduce demand on potable supplies and 
improve the efficiency of water used for cooling. 
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Stakeholder playbook 
and recommendations

5

Improving sustainability and resilience 
involves coordinated action across 
developers, operators, customers,  
financial institutions and policy-makers. 
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This chapter builds on the universal design 
principles and metrics recommended in Chapter 3 
to offer practical recommendations for five key sets 
of stakeholders across the data centre ecosystem: 
developers, operators, enterprise customers, 
financial institutions and policy-makers. 

Recommendations are summarised in  
Figure 7, while Appendix A7 provides more  
detailed recommendations by market constraint 
profile. Appendix A8 proposes a data centre 
assessment checklist.

Stakeholder-specific recommendationsF I G U R E  7

Site selection & 
land preparation

Sourcing
critical
equipment

Operations
& services 
provision to 
customers

Data centre 
usage

Network 
connectivity
& grid 
interconnection

Design,
development &
construction

Refurbishment &
decommissioning

Developers Operators Enterprise customers Financial institutions Policy-makers & regulators

Compare 
candidate sites 
using a holistic 
sustainability and 
resilience 
framework and 
assessing 
system-level 
impacts

Evaluate 
infrastructure 
decisions against 
multiple future 
scenarios before 
design freeze

Procure for future 
technology 
pathways, not 
only current 
performance

Align 
interconnection 
with regional 
infrastructure 
priorities

Report against a 
common 
sustainability and 
resilience metric 
framework

Incorporate 
sustainability and 
resilience into 
cloud, AI and data 
centre 
procurement

Incentivize 
refurbishment, 
reuse and 
responsible 
decommissioning

Engage 
stakeholders 
early and 
transparently

Design for 
circularity across 
the asset lifecycle

Conduct supply 
chain scoping 

Optimize 
operations for 
local resource 
constraints and 
future resilience

Optimize 
workload 
placement using 
sustainability and 
resilience

Incorporate 
sustainability, 
resilience and 
resource 
constraints into 
site-selection due 
diligence

Evaluate 
technology 
resilience and 
future adaptability 
as part of financing 
decisions

Plan data centre 
growth using 
regional resource 
capacity, 
context-aware 
siting and public 
resource maps

Require early 
community 
engagement, 
impact mitigation 
and 
benefit-sharing

Promote 
international 
alignment on 
sustainability and 
resilience metrics

Provide 
customers with 
carbon and water 
attribution

Maintain 
community trust 
through active, 
transparent 
engagement

Link financing 
terms to 
continuous 
sustainability and 
resilience 
improvements

Incentivize data 
centres as 
resilience and 
flexibility assets

Require disclosure 
of lifecycle 
impacts and 
embodied 
resource budgets 
during planning 
approval

Incentivize the 
financing of 
technological 
advancements 
and the use of 
more sustainable 
materials

Contribute to 
system resilience

Avoid 
over-consuming 
high-intensity 
compute where 
lower-intensity 
options meet 
business needs
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Recommendations for developers

Siting and land considerations

Compare candidate sites using a holistic 
sustainability and resilience framework 
and assess system-level impacts

Integrated sustainability and resilience siting 
frameworks can identify trade-offs early, when 
mitigation is typically more effective and less 
costly. Early assessment can strengthen long-
term resilience and support the future availability 
and affordability of insurance. These frameworks 
encourage consideration of resource availability, 
environmental conditions and community  
impacts alongside traditional technical and 
commercial criteria.

Tools and approaches to support the 
assessment of technical, environmental and social 
considerations alongside cumulative impacts on 
shared systems include the following:

	– Geographic information systems (GIS)

	– Multi-criteria decision analysis (MCDA)76 

	– TNFD’s LEAP77 

	– International Finance Corporation (IFC)’s 
Performance Standards78 

	– AI Data Center Energy Performance Framework, 
published by ASHRAE (American Society of 
Heating, Refrigerating and Air-Conditioning 
Engineers), NEMA (National Electrical 
Manufacturers Association) and PNNL (Pacific 
Northwest National Laboratory)79 

	– Business for Nature’s ACT-D framework80 

	– Climate change risk assessment (CCRA)81

	– Climate risk and vulnerability assessments 
(CCRAs)82

	– International Organization for Standardization 
(ISO) 1409183  

	– Physical Climate Risk Appraisal Methodology 
(PCRAM) 2.084

These frameworks can inform strategic siting and 
infrastructure planning, including opportunities to 
redevelop brownfield sites and minimize impacts 
on high-value ecosystems and agricultural land. 
They can also help identify material physical climate 
hazards, evaluate adaptation options and inform 
site selection and design.

Engage stakeholders early and 
transparently

Affected communities, utilities and other 
stakeholders are best engaged early, to identify 
potential concerns and opportunities before 
they become major barriers. Early engagement, 
transparent communication and collaborative 
partnerships can strengthen the social licence  
to operate, reduce permitting risks and build  
long-term community trust and project success. 
This includes sharing expected resource  
demands, identifying opportunities for  
mutual benefit and coordinating decisions  
where infrastructure and resource planning  
are interconnected.

Design, development and 
construction

Evaluate infrastructure decisions  
against multiple future scenarios  
before design freeze 

Future scenarios to plan for include changes in 
AI adoption, technology, climate, infrastructure 
development and resource or regulatory conditions. 
Frameworks such as ISO 14090 and British 
Standard (BS) 863185 can support long-term 
adaptation planning by identifying adaptation 
pathways and decision points as climate conditions 
evolve. Considering a range of plausible futures 
helps identify risks, trade-offs and mitigation 
opportunities before design freeze.

Design strategies such as flexible loads, battery 
energy storage systems, intelligent energy 
management and advanced controls (see Table 5) 
can improve adaptability while supporting  
demand response programmes and evolving 
electricity markets.

5.1

 Early 
engagement, 
transparent 
communication 
and collaborative 
partnerships can 
strengthen the 
social licence to 
operate, reduce 
permitting risks 
and build long-
term community 
trust and project 
success.

2

1

1
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Design decisions and optionality enabledTA B L E  5

Infrastructure 
system

Design strategy Example implementation Future optionality enabled

Cooling systems

Design for future liquid-cooling 
integration

Reserve space, piping routes, 
utility capacity and structural floor 
loading capacity for future liquid-
cooling infrastructure and higher-
density AI hardware86

Supports transitions from air 
cooling to liquid cooling as rack 
densities increase

Use modular cooling architectures Install chilled-water distribution 
systems and connection points 
that can support both current air-
cooling systems and future liquid-
cooling loops87

Enables phased adoption 
of higher-capacity cooling 
technologies

Water infrastructure

Design for future connection to 
alternative water sources

Design dual-piping systems or 
reserve connection points for 
recycled, reclaimed or non-potable 
water supplies88

Reduces exposure to future 
water constraints and supports 
alternative water sourcing

Design for future water reuse Reserve space for future water 
treatment, recycling and reuse 
systems89

Supports future water-efficiency 
improvements and water reuse 
opportunities

Electrical 
infrastructure

Build expansion capacity into 
electrical systems

Reserve space within substations, 
switchgear rooms and electrical 
distribution pathways for future 
transformers, switchgear and 
higher-capacity feeders90

Supports future increases in power 
demand and rack densities

Power systems

Enable future integration of 
alternative power technologies

Design electrical systems to 
accommodate battery energy 
storage, onsite generation 
and future carbon-free energy 
technologies91

Supports evolving resilience and 
decarbonization strategies

Backup power 
systems

Preserve flexibility across backup 
power pathways

Design electrical architecture to 
support battery storage, alternative 
fuels and emerging backup power 
technologies92

Reduces technology lock-in as 
backup power solutions evolve

Facility layout
Design for future expansion Reserve white space, mechanical 

space and utility corridors for 
future equipment deployment93

Supports expansion and 
infrastructure upgrades without 
major redesign

Building structure

Design for future increases in 
equipment density

Incorporate sufficient floor loading, 
ceiling heights and structural 
capacity for future equipment 
requirements94

Supports evolving compute and 
cooling requirements

Design for future increases in 
natural hazard risk

Design data centres with wind- 
and impact-resistant building 
envelopes in hurricane-prone 
areas, and reinforced structural 
systems in tornado-prone areas95

Reduces exposure to physical 
damage and disruption from 
natural hazards

Connectivity 
infrastructure

Preserve connectivity expansion 
pathways

Provide spare conduit, fibre routes 
and interconnection capacity96

Supports future growth, 
redundancy and network upgrades

Equipment 
procurement

Prioritize modular and upgradeable 
systems

Select equipment with 
standardized interfaces, 
upgrade pathways and modular 
components97

Reduces technology lock-in, 
extends asset life, supports 
circularity through refurbishment 
and critical material recovery, 
and improves long-term resource 
security
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Design for circularity across the  
asset lifecycle

Developers can incorporate circularity into initial 
design decisions by considering how buildings, 
infrastructure and equipment can be upgraded, 
refurbished, reused or repurposed over time. 
Adaptable and modular designs can enable 
component replacement and technology upgrades 
without extensive reconstruction, extending asset life 
and reducing the resource use and waste associated 
with major refurbishment or decommissioning. 
Design strategies – such as modular and 
upgradeable equipment and infrastructure that 
accommodates future technology changes – can 
support these outcomes (see Table 5).

Critical infrastructure equipment 
sourcing

Procure for future technology pathways, 
not only current performance 

Apart from ongoing performance, cost and 
availability, procurement decisions can also 

consider upgradeability, interoperability,  
future cooling compatibility and support for 
evolving workloads. Infrastructure designs  
that reserve space, utility capacity and  
connection points for future technologies  
can further improve adaptability, reducing  
retrofit costs, extending asset life and  
enabling future technology adoption without  
major reconstruction.

Conduct supply chain scoping 

This includes scoping for critical equipment  
and construction materials, while engaging 
suppliers on embodied carbon, water use,  
material sourcing and circularity through 
recognised disclosure frameworks where 
appropriate. These approaches improve 
procurement transparency while reducing 
exposure to resource constraints, supply-chain 
disruptions and geopolitical risks. Publicly 
Available Specification (PAS) 208098 provides  
an established framework for managing and 
reducing whole-life carbon across design, 
procurement and construction, supporting  
more informed infrastructure decisions early 
in the project lifecycle.

2

1

2
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Recommendations for operators

Operations and service provision

Report against a common sustainability 
and resilience metrics framework

Consistent reporting improves visibility into 
operational performance while providing greater 
transparency on lifecycle impacts and local context, 
supporting a more complete understanding of 
sustainability and resilience. Operators can draw 
on the metrics presented in Table 3, as well as 
voluntary industry initiatives in Table 6, such as the 
Climate Neutral Data Centre Pact (CNDCP).99

Optimize operations for local resource 
constraints and future resilience

Cooling, power and water systems need  
continuous optimization in response to changing 
resource constraints and customer demand. 
Strategies that are effective during commissioning 
may become less appropriate as workloads,  
climate conditions and regional resource 
constraints evolve. This reinforces the need for 
adaptive operational strategies. Digital monitoring, 
automation and AI can support adaptive operations 
by coordinating computing workloads, network 
traffic and electricity availability. 

Contribute to system resilience 

Operational decisions and collaboration with 
utilities and other stakeholders, where appropriate, 
can contribute to the resilience of electricity and 
water systems on which facilities depend. This 
may include participating in demand response 
programmes, shifting flexible computing workloads 
across geographically distributed sites or 
supporting water stewardship initiatives, such as 
water replenishment or watershed restoration. 
These approaches can strengthen regional 
infrastructure resilience while supporting local 
communities, ecosystems and the facility’s social 
licence to operate.

Provide customers with carbon and  
water attribution

Providing customers with more granular attribution 
of the environmental impacts associated with their 
workloads supports more informed customer 
decisions and enables greater transparency on the 
sustainability implications of different digital services.

Maintain community trust through active, 
transparent engagement 

Sustained community engagement, through 
transparent communication and responsiveness to 
local concerns, can build trust, reduce operational 
risks, support future expansion and strengthen the 
facility’s long-term social licence to operate.

 Cooling, power 
and water systems 
need continuous 
optimization 
in response to 
changing resource 
constraints and 
customer demand.

C A S E  S T U D Y  5

Ant Group on improving AI computing efficiency and cleaner electricity use

Ant Group’s approach provides an example of how improving 
AI computing efficiency and increasing the use of cleaner 
electricity can be considered together to manage the energy 
and carbon impacts of growing AI workloads. 

To consolidate computing resources, Ant Group uses a 
unified platform for LLM training and inference and has 
transitioned from direct GPU allocation to a token-based 
service model. This approach can allow computing resources 
to be pooled and allocated according to demand, potentially 
reducing underutilized capacity. 

At the training and inference level, Ant Group optimizes its 
inference engine for online and offline scenarios and adapts 
it for heterogeneous accelerators, alongside intelligent 

scheduling and other optimization measures. According to 
the company, these measures increased GPU utilization 
during inference by 2.3 times compared with before 
optimization, reducing the computing resources required for 
the same workload. 

Ant Group also considers data centre deployment and 
electricity sourcing, prioritizing additional computing  
capacity in regions with greater renewable energy availability. 
It forecasts computing and electricity demand and 
coordinates with Alibaba Cloud to increase clean-electricity 
sourcing based on regional availability. In 2025, Ant Group 
reported that clean electricity accounted for approximately 
65% of data centre electricity use, including ~37% from 
renewable energy. 

1

2

3

4

5

5.2

Data Centre Sustainability and Resilience: A Decision Playbook for AI Infrastructure 35



Recommendations for enterprise customers

Data centre usage

Incorporate sustainability and resilience 
criteria into procurement

Enterprise customers hold the power of change in 
their procurement processes – as detailed in the 
Forum’s October 2025 report, Green Procurement 
Playbook: The CPO’s Guide to Delivering Value for 
Business and Planet.

By requesting greater transparency from 
providers on their performance and decision-
making, chief procurement officers can help 
ensure that sustainability and resilience  
criteria are embedded into the design and 
delivery of data centres, AI capacity and  
cloud services. Procurement decisions can 
influence provider investments in energy 
efficiency, water stewardship, resilience  
and long-term sustainability, strengthening 
market signals for more sustainable and  
resilient digital infrastructure.

Optimize workload placement using 
sustainability and resilience 

As sustainability information becomes more 
granular, digital service providers can provide  
end users with greater transparency about  
the environmental implications of different  
digital services. Enterprise customers can  
prioritize deployment options that consider  
local environmental conditions and  
infrastructure resilience alongside performance  
and cost requirements.

Avoid over-consuming high-intensity  
compute where lower-intensity options  
meet business needs

Periodic review of AI models and usage patterns 
enables customers to match their compute intensity 
to business requirements. Practices such as using 
lower-intensity models or non-AI approaches 
where appropriate, as well as scheduling flexible 
workloads during periods of lower environmental 
impact, can reduce costs while improving the 
efficient use of constrained computing, energy  
and water resources.

 Procurement 
decisions can 
influence provider 
investments in 
energy efficiency, 
water stewardship, 
resilience and long-
term sustainability.

1

2

3
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Recommendations for financial institutions

Site selection and land 
preparation

Incorporate sustainability, resilience and 
resource constraints into site-selection  
due diligence 

As part of their underwriting and due diligence, 
financial institutions can assess how developers 
evaluate candidate sites – including their future 
resource, climate and sustainability risks – across 
the project lifecycle and supply chain. This includes 
evaluating whether siting, design and adaptation 
decisions were informed by CCRAs, CRVAs or 
equivalent methodologies, such as the physical 
climate risk appraisal methodology (PCRAM) 
2.0 assessments and GRESB.100 Labels such as 
the FAST-Infra Label101 and frameworks like the 
Equator Principles,102 together with the metrics in 
Table 3, can help evaluate the robustness of these 
assessments and whether climate and resource 
risks have been appropriately incorporated into 
project design before major capital is committed. 
Financial institutions can consider whether 
developers and operators provide sustainability-
related financial disclosures aligned with IFRS 
S1 and IFRS S2,103 where applicable, to support 
assessment of material sustainability- and climate-
related risks and opportunities; they can also 
consider how projected climate risks may influence 
the long-term availability and cost of insurance.

Beyond individual projects, due diligence can 
also consider cumulative infrastructure pressures, 
community acceptance and long-term regional 
growth pathways. Facilities that improve the 
productivity of constrained resources without 
requiring proportional increases in resource 

demand may be better positioned to maintain 
competitiveness and long-term asset value as 
regional constraints intensify.

Evaluate technology resilience and future 
adaptability as part of financing decisions 

Financing decisions can include an assessment of 
whether facilities are designed to accommodate 
future increases in compute density, evolving 
cooling requirements and infrastructure expansion. 
Consideration must also be given to the long-term 
insurability of assets, as technology, climate risks 
and asset values evolve. Facilities that support 
multiple future technology and infrastructure 
pathways present lower stranded-asset risks.

Operations and service provision

Link financing terms to continuous 
sustainability and resilience improvements

Financial institutions can link financing terms  
to performance trajectories rather than one-time 
thresholds, rewarding continuous improvements  
in sustainability and resilience throughout the  
asset lifecycle. Application differs across  
financing instruments. Sustainability-linked  
loans and bonds can incorporate sustainability 
and resilience performance targets and reporting 
requirements, while project finance may use 
financing conditions, covenants and due  
diligence requirements to manage project  
risks. Equity investors may place greater  
emphasis on long-term asset adaptability, 
resilience and value creation when assessing 
investment opportunities.

 As part of their 
due diligence, 
financial 
institutions can 
assess how 
developers 
evaluate future 
resource, climate 
and sustainability 
risks across the 
project lifecycle 
and supply chain.
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Recommendations for policy-makers  
and regulators

Site selection and land 
preparation

Plan data centre growth using regional 
resource capacity, context-aware siting 
and public resource maps

Policy-makers can deploy a range of tools to steer 
development towards locations that can support 
sustainable and resilient growth. Publishing data 
on regional resource capacity (assessments of 
the availability of resources such as energy, water 
and land) and public resource maps (that visualize 
these constraints and opportunities) can help 
distinguish areas constrained by fundamental 
resource limitations from those where targeted 
investments in energy, water or other enabling 
infrastructure could responsibly support future 
growth. Developing these tools in collaboration 
with utilities, industry, local communities and 
other stakeholders can help ensure they reflect 
local conditions, infrastructure plans and evolving 
resource constraints.

Combined with permitting frameworks and 
incentives, these tools can encourage development 
in lower-impact locations while directing growth 
to areas where digital infrastructure can scale 
up without shifting costs and risks onto local 
communities, utilities or ecosystems. Regional 
adaptation planning approaches, including ISO 
14092,104 can help policy-makers integrate climate 
risks into long-term infrastructure, land-use and 
community planning.

Require early community engagement, 
impact mitigation and benefit-sharing

Policy-makers can require developers to engage 
with communities early in the siting process, 
disclose anticipated resource demands and 
environmental impacts, and report on mitigation 
and benefit-sharing measures. Community benefit 
agreements can reflect local priorities and include 
investments in shared infrastructure, education and 
workforce development, environmental restoration, 
water stewardship or other initiatives that 
strengthen long-term community resilience.

Promote international alignment on 
sustainability and resilience metrics

By working with industry, standards bodies and 
international organizations, policy-makers can 
promote alignment around a common set of 
sustainability and resilience metrics for data centres, 

together with consistent definitions, methodologies 
and reporting approaches. Greater international 
consistency can improve benchmarking, reduce 
reporting burdens, support investment decision-
making and enable more effective comparison of 
facilities across markets.

Building on existing international reporting 
frameworks and standards where possible can 
avoid unnecessary duplication, while encouraging 
interoperability between regulatory and voluntary 
reporting approaches.

Design, development and 
construction

Require disclosure of lifecycle impacts  
and embodied resource budgets during 
planning approval

As part of planning approval, regulators can 
require disclosure of embodied carbon, embodied 
water, construction waste and material circularity, 
alongside projections of how major design 
decisions influence sustainability over the project 
lifecycle. Where possible, these disclosures should 
build on existing planning and environmental 
assessment processes to minimize additional 
reporting burdens.

Extending assessment beyond operational 
performance into the design and development 
phase enables policy-makers to influence 
sustainability and resilience at the moment when 
many of the most consequential infrastructure 
decisions are made.

Incentivize the financing of technological 
advancements and the use of more  
sustainable materials 

Policy-makers can create incentives that encourage 
financial institutions to invest in technological 
innovation and developers to adopt more 
sustainable technologies and materials. These  
could include grants, tax breaks, procurement 
policies, public-private partnerships or other 
financing mechanisms linked to measurable 
sustainability and resilience outcomes.

Priority areas include advanced cooling and 
water reuse technologies, grid modernization 
and connectivity infrastructure, lower-impact 
construction materials, and other innovations that 
improve the efficient use of constrained resources.

 Building 
on existing 
international 
reporting 
frameworks and 
standards can 
avoid unnecessary 
duplication, while 
encouraging 
interoperability 
between regulatory 
and voluntary 
reporting 
approaches.
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Network connectivity and grid 
interconnection

Align interconnection with regional 
infrastructure priorities 

Where multiple projects compete for limited 
grid interconnection capacity, policy-makers 
and regulators can work with utilities and grid 
operators to establish transparent frameworks 
for managing and, where appropriate, prioritizing 
connection requests. Regional resource-capacity 
assessments and public resource maps developed 
during planning and siting can help identify where 
grid constraints are most acute and inform locally 
appropriate interconnection strategies.

Criteria such as infrastructure readiness, efficient 
use of constrained capacity, demand flexibility and 
contributions to grid resilience can help inform how 
competing requests are assessed. Transparent 
and consistently applied approaches can provide 
developers with greater certainty while helping align 
limited grid capacity with regional infrastructure and 
energy-system priorities.

Operations and service provision

Incentivize data centres as resilience and 
flexibility assets

Policy-makers can offer incentives and market 
mechanisms that reward data centres for 
contributing to the resilience and flexibility of 
the electricity and water systems on which 
they depend. These incentives should reward 
demonstrable resilience and flexibility services rather 

than routine energy-price arbitrage. Market rules 
can also ensure that programme costs and benefits 
are shared equitably across electricity system users.

Examples include demand-response programmes 
operated by grid operators such as ERCOT in Texas 
and National Grid in the United Kingdom, together 
with district heating networks in Denmark, Sweden 
and Finland that utilize waste heat from data 
centres. Well-designed market mechanisms can 
improve grid reliability, facilitate renewable energy 
integration and reduce the need for additional 
infrastructure investment, while encouraging 
positive system contributions.

Refurbishment and 
decommissioning

Incentivize refurbishment, reuse and 
responsible decommissioning

Policy-makers can use incentives, standards and 
waste-management requirements to encourage 
refurbishment, reuse and repurposing of data 
centre infrastructure and equipment before 
decommissioning. Measures can include incentives 
for extending asset lifetimes, requirements 
for decommissioning and material-recovery 
plans, extended producer responsibility (EPR) 
requirements105 for relevant equipment and 
electronics, and policies that support secondary 
markets for reusable equipment and components.

Prioritizing refurbishment and reuse where 
appropriate can reduce waste and demand for 
newly extracted materials while preserving the 
economic value embedded in existing buildings, 
equipment and infrastructure.

 Well-
designed market 
mechanisms 
can improve grid 
reliability, facilitate 
renewable energy 
integration and 
reduce the need 
for additional 
infrastructure 
investment.
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Call to action6

Organizations that embed sustainability and 
resilience into planning, investment and 
operations will be better positioned to navigate 
future risks and protect long-term value.
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The decisions made today shape the long-term 
environmental, social and infrastructure impacts  
of AI infrastructure for decades. The critical task  
is to future-proof rapidly deployed AI infrastructure 
by embedding sustainability and resilience from  
the outset.

The long-term competitiveness of individual 
facilities and data centre hubs increasingly depends 
on resilient resource access, adaptability and 
stakeholder confidence.

To strengthen long-term data centre sustainability 
and resilience, developers, operators, investors and 
policy-makers can reference the five considerations  
in Figure 2. Each stakeholder has a distinct role  
to play:

	– Developers should choose sites and designs 
that remain viable under future resource, climate 
and technology conditions. 

	– Operators should optimize facilities  
against local constraints and provide  
customers with transparent sustainability  
and resilience information. 

	– Enterprise customers should incorporate 
sustainability and resilience into procurement, 
workload placement and compute demand 
decisions. 

	– Financial institutions should underwrite 
based on the impact of resource 
constraints, adaptability, climate exposure, 
supply-chain risk and community acceptance 
on asset value. 

	– Policy-makers and regulators should move 
from project-by-project permitting towards 
regional resource planning, context-aware  
siting, lifecycle disclosure, community 
safeguards and incentives for data centres  
that support system resilience.

The rapid expansion of AI presents a once-in- 
a-generation opportunity to reshape how  
digital infrastructure is planned, financed and 
operated. Public and private investment in 
AI infrastructure is driving one of the largest 
infrastructure build-out cycles in recent history, 
making the decisions taken today increasingly 
consequential. These decisions will determine  
not only the environmental footprint of  
future data centres, but also their long-term 
resilience, business continuity and ability 
to support sustained economic growth. 
Organizations that integrate sustainability and 
resilience into investment, design and operational 
decisions are likely to be better positioned to 
navigate future resource constraints, protect 
long-term asset value and adjust to changing 
stakeholder expectations.
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Appendix
Industry coalitions and initiatives

Table 6 summarises selected industry initiatives supporting sustainable and resilient data centre 
development.

A1

Coalitions and initiativesTA B L E  6

Initiative Lead Primary focus

Greening AI Data 
Centres Coalition

World Green Building Council (WorldGBC) Develops guidance and shares best practices to 
improve the sustainability of AI data centres106

Data Center 
Innovation Initiative

Elemental Impact (partnered with Google, Meta and 
Microsoft)

Scales up innovative technologies that improve energy 
efficiency, cooling performance and lower-carbon 
construction107

Climate Neutral 
Data Centre Pact 
(CNDCP)

European industry Coordinates voluntary industry commitments on 
climate neutrality, renewable energy, energy efficiency, 
water stewardship and circularity108

iMasons Climate 
Accord

Infrastructure Masons Coordinates industry collaboration to reduce carbon 
emissions and accelerate decarbonization across 
digital infrastructure109

Open Compute 
Project (OCP)

OCP Foundation Develops open hardware designs and technical 
specifications that improve the efficiency, scalability 
and sustainability of data centre infrastructure110

European Green 
Digital Coalition

European Commission Promotes digital technologies that support the green 
transition by illustrating how the digital infrastructure 
can reduce environmental impacts across sectors111

Water-AI Nexus 
Center of 
Excellence

Water Environment Federation, Amazon, The Water 
Center at the University of Pennsylvania and Leading 
Utilities of the World

Advances research, knowledge sharing and cross-
sector collaboration to improve water sustainability, 
management and resilience for AI infrastructure112

Danish Data Center 
Alliance

The Trade Council of Denmark Connects Danish technology providers with the North 
American data centre market to promote sustainable 
and resilient infrastructure solutions, including 
renewable integration, water management and district 
heating113

Emissions First 
Partnership (EFP)

Emissions First Partnership Advances emissions-based approaches to GHG 
accounting that help organizations assess the 
emissions impact of clean energy investments and 
prioritize actions that support grid decarbonization114
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Impacts of tech innovation and advancements on 
data centre design

Alongside rapid growth in demand, the sector is 
experiencing significant advances in data centre 
design, operations and resource efficiency. The 
industry is pursuing innovations that reduce 
resource intensity while supporting increasingly 
power-dense AI workloads, including more efficient 
chip architectures,115 advanced liquid cooling 
technologies116 and heat recovery systems.117

For example, NVIDIA’s latest AI infrastructure 
reference architecture demonstrates fully 
liquid-cooled systems operating with coolant 
temperatures of up to 45°C, enabling some facilities 

to operate without chillers for much of the year and, 
in suitable climates, substantially reducing cooling-
related water consumption.118 AI is also increasingly 
being deployed to optimize facility performance. 
AI-enabled monitoring systems can improve energy 
efficiency, detect water leaks, optimize cooling 
loads and support environmental monitoring 
programmes.119

Table 7 provides alternative data centre  
deployment concepts. While these concepts 
illustrate the pace of innovation, they remain at  
an early stage of deployment.

A2

Emerging data centres, advantages and challengesTA B L E  7

Data centre type Example Potential advantages Key limitations

Orbital data centres Starcloud-1, a technology 
demonstrator launched into 
low Earth orbit by SpaceX 
in November 2025, carried 
the first NVIDIA H100 GPU 
operated in space to test high-
performance AI computing and 
data processing in orbit120

	– Abundant solar energy

	– Proximity to satellite 
systems and space-based 
sensors

	– Potential to reduce latency 
for some space-based 
applications

	– Reduced exposure to 
terrestrial natural hazards 
and land-use constraints

	– Extremely high deployment and launch 
costs

	– Limited maintenance opportunities

	– Radiation exposure and thermal 
management challenges

	– Orbital congestion, collision risk and 
space debris

	– Re-entry management and environmental 
uncertainty

	– Potential impacts on astronomy and 
increasing regulatory scrutiny

Underwater data 
centres

Shanghai Lin-gang 
Underwater Data Centre 
became operational in May 
2026121 and is planned to 
scale up from 2.3 MW to  
24 MW122

	– Passive seawater cooling

	– Potential reductions in 
cooling energy demand

	– Potential integration with 
offshore carbon-free energy

	– Reduced land requirements

	– Reduced community 
opposition

	– Maintenance and repair complexity

	– Corrosion and durability concerns

	– Environmental permitting requirements

	– Network connectivity and deployment 
costs

	– Impacts on marine life

Underground data 
centres

Iron Mountain has built a 
commercial underground 
data centre in Western 
Pennsylvania located 
approximately 67 metres (220 
feet) below ground in a former 
limestone mine123

	– Potentially lower cooling 
demand due to stable 
underground temperatures

	– Enhanced physical security

	– Protection from some 
natural hazards

	– Potential reuse of existing 
underground infrastructure

	– Reduced community 
opposition

	– Limited availability of suitable sites

	– Higher retrofit or excavation costs

	– Ventilation and access challenges

	– Expansion constraints
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Data centre type Example Potential advantages Key limitations

Desert data centres Envision’s “Mission Gobi” 
aims to develop 5 GW of AI 
data centre capacity in desert 
regions by 2030, integrating 
renewable energy generation, 
energy storage and AI 
infrastructure124

	– High potential for renewable 
energy (particularly solar)

	– Large areas of relatively low-
cost land

	– Opportunity for direct 
integration with renewable 
generation and storage

	– Potential to reduce pressure 
on constrained electricity 
networks through co-
located generation

	– High ambient temperatures increase 
cooling demand

	– Water scarcity constrains cooling options

	– Significant transmission and 
telecommunications infrastructure may 
be required

	– Remote locations may limit workforce 
availability and supporting infrastructure

Ocean-powered 
/ floating data 
centres

Panthalassa is piloting 
ocean-based energy platforms 
intended to power data 
centres using wave energy125

	– Potential access to wave-
powered, zero-emissions 
energy

	– Natural seawater cooling 
opportunities

	– Reduced competition for 
land

	– Potential scalability in 
coastal regions

	– Reduced community 
opposition

	– Early-stage technology maturity

	– Harsh marine operating conditions

	– Impacts on marine life

	– Regulatory and maritime permitting 
challenges

	– Maintenance and workforce access 
constraints

Data centre 101: types of data centres

Data centres support cloud computing, telecommunications and AI, but differ in scale, purpose and 
resource requirements. Table 8 summarises the main facility types and their requirements.

A3

Types of data centres and their primary functionsTA B L E  8

Type Primary purpose Typical users Typical design Resource  
intensity (MW)

Hyperscale/cloud Large-scale cloud 
and AI services

Cloud providers, 
technology 
companies

Large, standardized modular campuses 
designed for rapid expansion, high 
automation and cloud-scale operations

100-500126

Wholesale  
co-location

Large-scale capacity 
leasing

Hyperscalers, large 
enterprises

Large, shared facilities with dedicated 
suites for major tenants and flexible 
power and cooling configurations

50-300127

Enterprise Internal information 
technology and 
business applications

Corporates, 
governments

Facilities designed around an individual 
organization’s internal IT requirements, 
often integrated with corporate 
campuses or government sites and 
optimized for dedicated workloads 
rather than maximum scale

10-50128

Retail co-location Shared infrastructure 
and connectivity

SMEs, enterprises, 
cloud providers

Multi-tenant facilities with shared power, 
cooling and security infrastructure 
supporting customers of different sizes

1-15129

Edge Low-latency 
processing and 
content delivery

Telecoms, 
cloud providers, 
enterprises

Smaller distributed facilities located 
close to users, emphasizing low  
latency, compact footprints and  
rapid deployment

1-10130
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Emerging trends along the development pathway

Site selection and land 
preparation

	– Power-first siting: As transmission and 
interconnection constraints intensify, access to 
electricity is increasingly becoming the primary 
determinant of site selection.131

	– Increasing scrutiny of impacts: Developers face 
growing expectations to assess and manage 
water, biodiversity and community impacts 
earlier in the planning process.132

	– Fragmented sustainability assessment 
approaches: There is currently no widely 
adopted framework for evaluating  
sustainability and resilience during 
site selection, resulting in inconsistent 
consideration of lifecycle impacts, local  
context and system interactions (see Table 9).

Design, development and 
construction

	– Increasing rack densities and power 
requirements: AI workloads require higher-
capacity power and cooling infrastructure and 
more flexible facility designs.133

	– Increasing use of onsite and hybrid energy 
solutions: Longer grid connection timelines are 
increasing interest in hybrid energy solutions 
and onsite generation.134

	– Transition to liquid cooling: Growing adoption 
of liquid cooling is reshaping facility design and 
infrastructure requirements.135

	– Greater demand for adaptable infrastructure: 
Rapid advances in AI hardware are driving 
modular, upgradeable designs that can 
accommodate future technologies without major 
reconstruction.136

Sourcing critical equipment

	– Growing supply-chain constraints: Rising 
demand for AI infrastructure is increasing 
lead times for critical equipment, making 
procurement decisions increasingly important 
for project delivery and long-term resilience.137

	– Shorter technology lifecycles: Rapid advances 
in AI hardware are increasing demand for 
upgradeable, future-compatible infrastructure.138

	– Increasing scrutiny of embodied impacts: 
Growing attention to embodied carbon, water 
and material sourcing is increasing demand 
for lifecycle information and more transparent 
environmental product data.139

Network connectivity and grid 
interconnection

	– Grid and network connectivity are becoming 
critical constraints: Expanding data centre 
capacity increasingly depends on timely 
electricity and fibre connections, extending 
development timelines and increasing  
permitting complexity.140

	– Growing emphasis on network resilience: 
Operators are increasingly adopting 
geographically diverse and redundant network 
architectures to reduce single points of failure.141

	– Connectivity infrastructure is becoming a  
larger sustainability consideration:  
Transmission, fibre and other supporting 
infrastructure can contribute to land-use, 
environmental and community impacts  
beyond the facility boundary.142

Operations and services 
provision to customers

	– AI is changing operational requirements: Higher-
density workloads are increasing demands on 
power, cooling and operational management.143

	– Expanding reporting expectations: Investors 
and regulators increasingly expect reporting on 
sustainability, resilience and lifecycle impacts.144

Data centre usage

	– Regional data residency requirements:  
Privacy, cybersecurity and sovereignty 
requirements increasingly shape where 
workloads can be processed.145

	– Limited comparability across providers: 
Differences in sustainability metrics and 
reporting continue to make providers difficult  
to compare (see Table 10). 

A4
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Refurbishment and 
decommissioning

	– Data sanitization is enabling greater equipment 
reuse: Verified data-erasure practices can allow 
storage devices and other equipment to be 
reused rather than physically destroyed.146

	– Circularity is moving upstream: Modularity, 
repairability and end-of-life recovery are 
increasingly considered during design 
and procurement rather than only at 
decommissioning.147 

Existing regulations, metrics and labels

Regulatory landscape

The frameworks in Table 9 have been selected because they are among the most mature, directly 
applicable or internationally influential examples of regulations. 

A5

Regulatory frameworks affecting data centre sustainability and resilienceTA B L E  9 

Jurisdiction Framework Regulatory 
status

Regulation 
enforcement 
date

Primary 
purpose

Key relevance to 
data centres

Australia

Net Zero in 
Government 
Operations (NZGO) 
Strategy

Mandatory for 
government 
operations

November 2023 Decarbonization 
and energy 
efficiency

Encourages low-emissions 
infrastructure and energy-
efficient operations148

National Greenhouse 
and Energy 
Reporting (NGER) 
Framework

Mandatory July 2016149 Emissions and 
energy reporting

Requires reporting of 
GHG emissions, energy 
production and energy 
consumption metrics150

Brazil

National Policy 
for Conservation 
and Rational Use 
of Energy (Law 
10.295/2001)

Mandatory October 2001151 Energy efficiency Establishes minimum 
energy performance 
standards and promotes 
energy-efficient 
infrastructure152

Canada
Federal Greenhouse 
Gas Reporting 
Program

Mandatory March 2004153 Emissions 
reporting

Requires qualifying 
facilities to report GHG 
emissions154

China

National 
Development and 
Reform Commission 
(NDRC) Green and 
Low-Carbon Data 
Centre Action Plan

Mandatory 
policy targets

July 2024155 Energy 
efficiency and 
decarbonization

Establishes PUE 
thresholds, renewable 
energy targets and 
carbon-intensity reduction 
objectives156
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Jurisdiction Framework Regulatory 
status

Regulation 
enforcement 
date

Primary 
purpose

Key relevance to 
data centres

European Union

Energy Efficiency 
Directive (EED)

Mandatory October 2023 Sustainability 
reporting and 
transparency

Requires facilities  
≥500 kW to report energy, 
water, renewable energy 
and waste heat metrics; 
implementing regulation 
establishes 24 reporting 
metrics and four core 
indicators (PUE, WUE, 
ERF and REF)157 

Corporate 
Sustainability 
Reporting Directive 
(CSRD) / European 
Sustainability 
Reporting Standards 
(ESRS)

Mandatory November 2022 
/ July 2023

Corporate 
sustainability 
disclosure

Requires reporting through 
the ESRS, including 
climate (E1), water (E3) 
and biodiversity (E4) 
impacts relevant to data 
centre operations158

Digital Operational 
Resilience Act 
(DORA)

Mandatory January 2023 Operational 
resilience 
and risk 
management

Establishes resilience, 
continuity, risk 
management and 
security requirements 
for critical information 
and communication 
technology (ICT) 
providers159

NIS2 (Network 
Information  
Security 2) Directive

Mandatory December 
2022160

Cybersecurity 
and operational 
resilience

Requires cyber risk 
management, incident 
reporting, supply-chain 
security and governance 
controls161

Water Framework 
Directive  
(2000/60/EC)

Mandatory December 
2000162

Water resource 
management

Requires protection, 
enhancement and 
restoration of all water 
bodies163

Environmental  
Noise Directive 
(2002/49/EC)

Mandatory June 2002164 Noise pollution 
management

Requires assessment 
and management of 
environmental noise 
exposure in urban 
areas (not data centre 
specific)165 

France

REEN Law Mandatory November 
2021166

Digital 
sustainability 
and energy 
efficiency

Requires data centres 
to report environmental 
performance, recover 
waste heat and implement 
energy efficiency 
measures167

DDADUE Law (No. 
2025-391)

Mandatory April 2025168 Sustainability 
reporting

Implements EU data 
centre reporting and 
sustainability indicators 
(EDC, share of renewable 
energy, PUE, water 
consumption for cooling, 
share of recovered waste 
heat etc.)169

Germany

Energy Efficiency Act 
(EnEfG)

Mandatory September 
2023170

Energy 
efficiency and 
decarbonization

Establishes requirements 
relating to PUE, renewable 
electricity sourcing, waste 
heat reuse (ERF), reporting 
and energy management 
systems171
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Jurisdiction Framework Regulatory 
status

Regulation 
enforcement 
date

Primary 
purpose

Key relevance to 
data centres

India

Perform, Achieve 
and Trade (PAT) 
scheme

Mandatory 
for covered 
entities

2012172 Energy efficiency 
improvement

Uses energy reduction 
targets and tradable 
certificates to incentivize 
operational efficiency 
improvements173

Japan

Energy Conservation 
Act

Mandatory April 2023174 Energy efficiency 
improvement

Establishes PUE 
targets and promotes 
advanced cooling, 
energy management 
and renewable energy 
adoption175

Saudi Arabia

Data Centre 
Services Regulations

Mandatory January 2024176 Data centre 
development 
and service 
standards

Establishes requirements 
supporting the 
development and 
operation of Tier 2 and 
Tier 3 facilities177

Singapore

Green Data Centre 
Roadmap 

Government 
strategy

May 2024178 Sustainable 
sector 
development

Establishes national 
objectives relating 
to energy efficiency, 
renewable energy 
adoption and sustainable 
data centre growth179

PUB (Public Utilities 
Board) Mandatory 
Water Efficiency 
Management 
Practices

Mandatory 
for covered 
facilities

January 2015180 Water resource 
management

Requires monitoring and 
management of water 
consumption to improve 
water efficiency181

United Kingdom

National Planning 
Policy Framework 
(NPPF)

Mandatory 
through 
planning 
approvals

March 2012182 Sustainable 
development 
and planning

Incorporates BNG 
requirements and may 
require water and energy 
impact assessments183

Cyber Security and 
Resilience Bill

Proposed 
mandatory

N/A Cybersecurity 
and resilience

Would establish cyber risk 
management, incident 
reporting and supply-chain 
security requirements184

Environment Act 
2021

Mandatory November 
2021185

Biodiversity 
conservation 
and 
development 
planning

Requires most 
developments in England 
to deliver at least a 10% 
BNG using the statutory 
biodiversity metric186

Water Resources 
Act 1991

Mandatory December 
1991187

Water resource 
management

Regulates water 
abstraction, pollution 
control and flood 
defence188

United States

California SB 253 Mandatory 
(pending 
implemen-
tation)

October 2023189 Climate 
disclosure

Requires disclosure of 
scope 1, 2 and 3 GHG 
emissions190

California SB 261191 Mandatory October 2023192 Climate risk 
disclosure

Requires reporting of 
climate-related financial 
risks and mitigation 
measures193
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Required metrics

Table 10 includes only metrics referenced in existing regulatory frameworks. Table 3 in Chapter 3 
recommends a broader set of metrics that complements existing operational metrics with lifecycle,  
context-aware and system-level indicators.

Metrics and thresholds mandated by jurisdictionsTA B L E  1 0

Dimension Metric Description Required frameworks with metric guidance and/or 
thresholds 

Energy Power usage 
effectiveness 
(PUE)

Ratio of total 
facility energy 
consumed 
÷ IT energy 
consumed

	– EU EED (2023/1791) / Delegated Regulation (EU) 2024/1364 requires 
reporting of PUE for data centres with installed IT power demand ≥500 kW194

	– Germany’s EnEfG requires PUE ≤1.2 for new data centres within two 
years of operation (with transitional requirements for existing facilities)195

	– China’s Green and Low-Carbon Data Centre Action Plan establishes a 
target of PUE ≤1.3 for new large data centres196

	– Japan’s Energy Conservation Act establishes a national benchmark of 
PUE <1.4 by 2030197

	– France’s REEN Law requires reporting of data centre environmental 
performance, including energy-efficiency indicators such as PUE198

	– Singapore’s proposed Digital Infrastructure Act will require a PUE ≤ 1.3199

Total energy 
consumption

Total electricity 
consumed by 
the data centre

	– EU EED (2023/1791) / Delegated Regulation (EU) 2024/1364 requires 
reporting of total energy consumption for data centres with installed IT 
power demand ≥500 kW200

	– Germany’s EnEfG requires reporting of total electricity consumption and 
energy management information201

	– Australia’s NGER Framework requires covered facilities to report total 
energy consumption, energy production and GHG emissions202

	– Japan’s Energy Conservation Act requires designated facilities to 
monitor and report total energy consumption203

Energy reuse 
factor (ERF)

Energy reused 
externally ÷ total 
facility energy

	– EU Delegated Regulation (EU) 2024/1364 requires reporting of ERF

	– Germany’s EnEfG establishes minimum waste heat recovery 
requirements for qualifying data centres204

Renewable 
energy factor 
(REF)

Total renewable 
energy 
consumed ÷ 
total facility 
energy 

	– EU Delegated Regulation (EU) 2024/1364 requires reporting of REF205

Renewable 
electricity 
share (%)

Electricity from 
renewable 
sources ÷ total 
electricity

	– Germany’s EnEfG requires 100% renewable electricity sourcing  
by 2027206

Carbon Scope 1, 
2 and 3 
emissions

Direct, 
purchased 
electricity and 
value-chain 
emissions

	– CSRD / ESRS requires reporting of scope 1, 2 and 3 GHG emissions 
for covered companies207

	– California’s SB 253 requires companies with annual revenue over $1 billion 
that do business in California to disclose scope 1, 2 and 3 GHG emissions208

Water Water usage 
effectiveness 
(WUE)

Water 
consumed 
(litres) ÷ IT 
energy (kWh)

	– EU Delegated Regulation (EU) 2024/1364 requires reporting of WUE209

	– China’s Green and Low-Carbon Data Centre Action Plan establishes a 
target of WUE ≤1.3 L/kWh for new large data centres210

Total water 
consumption / 
withdrawal

Total water used 
by the data 
centre

	– EU EED (2023/1791) / Delegated Regulation (EU) 2024/1364 requires 
reporting of total water consumption211

	– Singapore PUB Mandatory Water Efficiency Management Practices 
require covered facilities to monitor and report water consumption212
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Labels, standards, certifications and methodologies

Table 11 includes industry-specific sustainability disclosure frameworks, reporting standards, finance 
frameworks, certification systems and voluntary initiatives.

Labels, standards, certifications and methodologiesTA B L E  1 1

Jurisdiction Framework Regulatory status Primary purpose
Key relevance to 
data centres

Australia

National Australian Built 
Environment Rating 
System (NABERS) 
Energy for Data Centres

Voluntary (mandatory 
for some government 
procurement)

Operational performance 
rating

Measures and 
benchmarks operational 
energy performance213

European Union

EU Taxonomy
Mandatory for certain 
financial disclosures and 
products

Sustainable finance 
classification

Defines technical 
screening criteria 
covering PUE, WUE, 
renewable energy 
use, waste heat reuse 
and climate mitigation 
requirements214

Sustainable Finance 
Disclosure Regulation 
(SFDR)

Mandatory for covered 
financial market 
participants

Sustainable finance 
disclosure

Requires disclosure 
of sustainability risks 
and principal adverse 
impacts, influencing 
investment decisions 
relating to data centre 
assets215

European Green Bond 
Regulation (EuGB)

Voluntary standard with 
regulatory oversight

Sustainable finance and 
green bond issuance

Provides a framework 
for financing taxonomy-
aligned sustainable 
infrastructure projects216

EU Data Centre Rating 
Scheme

Voluntary (under 
development)

Sustainability 
benchmarking

Establishes a common 
framework for comparing 
operational sustainability 
performance using 
metrics such as PUE, 
WUE, ERF and REF217

EU Code of Conduct 
for Data Centre Energy 
Efficiency

Voluntary
Energy efficiency best 
practice

Provides operational 
guidance and reporting 
practices to improve 
energy efficiency and 
reduce environmental 
impacts218

Climate Neutral Data 
Centre Pact (CNDCP)

Voluntary industry 
initiative

Industry sustainability 
commitment

Establishes 
commitments relating 
to climate neutrality, 
renewable energy, water 
conservation and circular 
economy practices219
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Jurisdiction Framework Regulatory status Primary purpose
Key relevance to 
data centres

Global

ISO (International 
Organization for 
Standardization) / 
IEC (International 
Electrotechnical 
Commission) 22237

Voluntary
Data centre facility and 
infrastructure standard

Establishes requirements 
for data centre design, 
construction, operations, 
security, availability and 
energy efficiency220

ISO 50001 Voluntary
Energy management 
standard

Establishes processes 
for monitoring, managing 
and continuously 
improving energy 
performance221

ISO 14001 Voluntary
Environmental 
management standard

Establishes 
environmental 
management systems 
and continuous 
improvement 
processes222

TIA-942 (ANSI/TIA-942) Voluntary
Data centre infrastructure 
standard

Establishes requirements 
for telecommunications 
infrastructure, 
redundancy, reliability 
and facility design223

ASHRAE Thermal 
Guidelines

Voluntary
Thermal management 
and energy efficiency 
guidance

Provides recommended 
operating temperature 
and humidity ranges to 
improve reliability and 
energy efficiency224

LEED (Leadership 
in Energy and 
Environmental Design)

Voluntary
Sustainable building 
certification

Assesses site selection, 
energy, water, materials 
and environmental 
performance225

BREEAM (Building 
Research Establishment 
Environmental 
Assessment Method)

Voluntary
Sustainable building 
certification

Assesses sustainability 
performance across 
design, construction and 
operations226

ISSB IFRS S1 and  
IFRS S2

Application depends on 
jurisdictional adoption

Sustainability-related and 
climate-related financial 
disclosure

Establish disclosure 
requirements for 
sustainability-related 
financial information and 
climate-related risks and 
opportunities relevant to 
investors227 

Equator Principles Voluntary
Environmental and 
social risk management 
framework

Provides a framework 
for financial institutions 
to assess and manage 
environmental and social 
risks associated with 
financing data centre 
developments228

Adaptation Planning  
for Business

Voluntary Business adaptation 
planning

Provides a structured 
process for developing 
climate adaptation and 
resilience plans229

PCRAM 2.0 Voluntary Physical climate risk 
appraisal

Supports systematic 
assessment of physical 
climate hazards, 
adaptation options and 
residual risks230

BS 8631 Voluntary Adaptation pathways Provides guidance for 
developing adaptation 
pathways and identifying 
future decision points 
under uncertainty231
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Jurisdiction Framework Regulatory status Primary purpose
Key relevance to 
data centres

ISO 14090 Voluntary Climate adaptation 
guidance

Provides guidance 
for integrating climate 
adaptation into 
organizational planning, 
investment and long-
term decision-making232

ISO 14091 Voluntary Climate risk assessment Provides guidance 
for assessing climate 
vulnerability233

ISO 14092 Voluntary Local adaptation 
planning

Provides guidance 
for planning and 
implementing climate 
adaptation at the local 
and community level234

FAST-Infra Label Voluntary Sustainable infrastructure 
assessment

Provides a project-
level label assessing 
sustainability and 
resilience performance 
across environmental, 
social, governance and 
resilience dimensions235

PAS 2080 Voluntary
Whole-life carbon 
management

Provides a framework for 
managing and reducing 
whole-life carbon across 
design, procurement, 
construction and 
operations

Singapore

Green Mark for Data 
Centres

Voluntary
Sustainable building 
certification

Evaluates energy 
efficiency, cooling 
performance and 
sustainable operations236

SS 715:2025 Voluntary
Data centre sustainability 
standard

Provides guidance 
on sustainability 
management, energy 
efficiency, water use 
and environmental 
performance237

Tropical Data Centre 
Standard (SS 697:2023)

Voluntary
Energy efficiency 
guidance

Provides guidance on 
increasing operating 
temperatures to 
reduce cooling energy 
consumption while 
maintaining equipment 
reliability238

United Kingdom
Climate Change 
Agreement (CCA) 
scheme

Voluntary
Energy efficiency 
improvement

Provides incentives for 
operators to improve 
energy performance 
and reduce energy 
consumption239

United States

ENERGY STAR Voluntary
Energy performance 
benchmarking

Benchmarks facility 
energy performance and 
efficiency240

Green Globes 
certification

Voluntary
Sustainable building 
certification

Assesses sustainability 
performance across 
building design, 
construction and 
operations, including 
energy, water, materials 
and indoor environmental 
quality241
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Tech sector report recommendations

The Forum’s December 2025 report Nature Positive: Role of the Technology Sector242 highlighted priority 
actions to mitigate nature impacts and dependencies across semiconductor manufacturing, data centres 
and e-waste. Table 12 presents the specific priority actions from this report that apply to data centres 
(preserving the 2025 report’s original numbering). 

Data centre priority actions TA B L E  1 2

Priority action Action

Advance resilient 
and restorative 
water use

1.1: Review site locations for water stress levels and work with local and regional officials to ensure availability. 

1.2: Pre-construction, design buildings and processes for water efficiency. During operations, update existing 
processes to improve inefficiencies and reduce water use. 

1.3: Implement a standard (e.g. ISO 46001) to conduct a full accounting of water use in operations and key supply 
chain components.

1.4: Prioritize using non-potable water, where feasible, and utilize closed-loop water systems for both server and 
facility cooling, with onsite water purification to minimize net freshwater withdrawals.

1.5: Champion and support projects to monitor and restore local aquifers and watersheds.

Mitigate pollution 
and pursue 
circularity

2.1: Optimize hardware and process design with circularity in mind, e.g. utilize recycled materials and design with a 
modular focus to support repairability.

2.2: Prioritize maintenance and replacement of individual components to extend product lifespan.

2.3: Embed digital circularity practices to minimize data waste and associated resource needs.

2.5: Develop collection programmes to streamline recycling processes, encourage proper disposal at authorized 
end destinations and harvest working components of unusable devices for reuse.

2.6: Invest in e-waste recycling infrastructure to expand recovery of valuable metals.

2.7: Avoid pollution and contaminants (e.g. wastewater, waste heat, solid waste) impacting the environment by 
using advanced waste control systems and setting zero-waste-to-landfill standards (e.g. UL2799).

2.8: Rehabilitate areas damaged by pollutants and waste by investing in and supporting land and water restoration 
efforts.

Tackle non-power 
operational and 
embodied GHG 
emissions

3.4: Invest in high-quality, verified carbon offset and removal credits to account for any remaining emissions, 
considering biodiversity and other co-benefits.

Promote land 
stewardship and 
restoration

4.1: Prioritize new developments in brownfield areas to avoid net new impact.

4.2: Utilize biodiversity risk assessments when conducting site selection to avoid construction on any high-value 
ecosystems, such as critical habitats or protected areas.

4.3: For new sites, conduct land assessments to identify any existing harm and establish a baseline to compare 
against when decommissioning a site to ensure any impact is remediated.

4.4: Consider green roofs and utilize native landscaping that promotes local biodiversity, is pollinator friendly and 
eliminates or reduces irrigation requirements.

4.5: Use biodiversity offsetting to account for any unavoidable habitat conversion, ensuring no net biodiversity loss.

4.6: Engage community stakeholders to ensure those stakeholders recognise and benefit from project value.
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Priority action Action

Power operations 
sustainably

5.1: Minimize nature impacts (e.g. water use, pollution, emissions) from electricity generation, by utilizing onsite low-
carbon power sources and PPAs.

5.2: Sponsor development of additional generation capacity, storage and transmission and distribution infrastructure 
to enable additional renewable energy.

5.3: Design buildings for efficiency in power use (considering building envelope, HVAC, lighting etc.).

5.4: Monitor and optimize cooling systems for efficiency and conditions (e.g. updating technology, climate 
monitoring to switch to free air cooling when conditions allow, raising operating temperatures).

5.5: Install dynamic process management systems, in alignment with ISO 50001, to avoid idle energy use.

Market constraint profile-specific notes for 
stakeholder recommendations

A7

Developers

Site selection and land preparation

 RECOMMENDATION: Compare candidate 
sites using a holistic sustainability and resilience 
framework and assessing system-level impacts

In heavily constrained hub markets, developers 
can place greater emphasis on interconnection 
timelines, opportunities to redevelop or densify 
existing sites and the availability of infrastructure 
that can support future expansion without requiring 
substantial additional power, water or land resources.

In policy-shaped established markets, 
developers can place greater emphasis on locations 
that support low-carbon energy procurement, 
future lifecycle performance improvements 
and compliance with anticipated planning and 
disclosure requirements.

In hot, resource-constrained growth markets, 
evaluate cooling technologies, alternative water 
sources and future climate projections together during 
site-selection decisions to help identify locations where 
future increases in cooling demand are less likely to 
create operational or permitting constraints.

In urban infrastructure-constrained markets, 
developers can evaluate opportunities to reuse 
existing industrial sites, coordinate infrastructure 
upgrades with local authorities and reduce 
community impacts through compact development 
approaches. Considering these broader interactions 
early can improve permitting outcomes and 
strengthen long-term community acceptance.

In grid-limited expansion zones, developers can 
place greater emphasis on interconnection lead 
times, committed generation and transmission 

upgrades and opportunities to secure long-term 
low-carbon power procurement. Evaluating these 
considerations alongside future electricity demand 
can help identify locations that remain viable as 
regional power constraints intensify.

Design, development and construction

 RECOMMENDATION: Evaluate infrastructure 
decisions against multiple future scenarios 
before design freeze

In heavily constrained hub markets, developers 
can prioritize modular electrical architectures, 
higher-voltage distribution systems and facility 
layouts that support future densification without 
requiring major reconstruction. Reserving substation 
capacity, switchgear space and utility corridors 
can also reduce future upgrade costs as power 
densities increase.

In hot, resource-constrained growth markets, 
developers can prioritize cooling architectures that 
reduce dependence on potable water, including 
closed-loop cooling systems, while reserving 
infrastructure to support future liquid-cooling 
deployment and alternative water supplies such 
as reclaimed or recycled water. Evaluating these 
decisions alongside backup-power strategies  
can help identify trade-offs between cooling 
demand, electricity consumption and long-term 
resource resilience.

In grid-limited expansion zones, developers can 
prioritize electrical architectures that accommodate 
higher power densities over time, reserve capacity 
for future substations and switchgear and evaluate 
backup-power strategies alongside long-term 
electricity procurement. Designing electrical 
infrastructure with sufficient flexibility can reduce 
future retrofit requirements as regional power 
systems evolve.
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Sourcing critical equipment

 RECOMMENDATION: Procure for future 
technology pathways, not only current 
performance 

In land and power bottleneck markets, 
developers can prioritize modular cooling 
systems, higher-density electrical equipment and 
infrastructure components with defined upgrade 
pathways that increase compute output without 
requiring proportional increases in land or power 
resources.

Operators

Operations & services provision to customers

 RECOMMENDATION: Optimize operations for 
local resource constraints and future resilience

In hot, resource-constrained growth markets, if 
facilities support multiple cooling modes or water 
sources, operators can prioritize closed-loop 
cooling systems, increase the use of reclaimed or 
recycled water where available and adjust cooling 
strategies according to seasonal temperatures and 
electricity-system conditions to reduce dependence 
on potable water.

In urban infrastructure-constrained markets, 
operators can prioritize operational strategies that 
improve equipment utilization, reduce noise and 
traffic impacts, optimize maintenance scheduling 
and maximize compute output from existing 
infrastructure before pursuing physical expansion.

In land and power bottleneck markets, operators 
can prioritize workload placement, cooling 
optimization and infrastructure utilization strategies 
that increase compute density and resource 
productivity without requiring proportional increases 
in electricity, water or land.

Enterprise customers

Data centre usage

 RECOMMENDATION: Incorporate 
sustainability and resilience into cloud, AI and 
data centre procurement

In policy-shaped established markets, enterprise 
customers can place greater emphasis on providers 
that demonstrate transparent sustainability 
reporting, lifecycle resource disclosures and 
alignment with emerging regulatory expectations.

 RECOMMENDATION: Optimize workload 
placement using sustainability and resilience

In hot, resource-constrained growth markets, 
workload placement can consider local 
water availability alongside electricity carbon 
intensity. Where operational requirements allow, 
organizations can prioritize regions that reduce 
exposure to water stress while maintaining  
service requirements.

In grid-limited expansion zones, workload 
placement strategies can prioritize regions with 
greater available electricity capacity or higher 
proportions of carbon-free electricity, helping 
reduce pressure on constrained power systems 
while supporting long-term infrastructure resilience.

 RECOMMENDATION: Avoid over-consuming 
high-intensity compute where lower-intensity 
options meet business needs: 

In dense land and power bottleneck markets, 
maximizing compute output from constrained 
infrastructure becomes increasingly important. 
Enterprise customers can prioritize efficient model 
selection, higher infrastructure utilization and 
workload optimization before increasing overall 
compute demand.

Financial institutions

Site selection and land preparation

 RECOMMENDATION: Incorporate 
sustainability, resilience and resource 
constraints into site-selection due diligence 

In heavily constrained data centre hubs, financial 
institutions can extend due diligence beyond current 
project feasibility to assess long-term access to 
power, land and infrastructure capacity, future 
permitting risks and the potential for community 
opposition to constrain expansion. 

In hot, resource-constrained growth markets, 
investors can place greater emphasis on cooling 
technology selection, access to reclaimed or 
alternative water supplies and the ability of facilities 
to maintain reliable operation under future climate 
conditions, providing greater confidence in long-
term operational resilience.

In grid-limited expansion zones, financial 
institutions can place greater emphasis on 
interconnection agreements, long-term power 
procurement strategies, transmission expansion 
plans and the flexibility of backup-power systems 
when evaluating future growth potential.
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Policy-makers and regulators

Site selection and land preparation

 RECOMMENDATION: Plan data centre 
growth using regional resource capacity, 
context-aware siting and public resource maps

In heavily constrained hub markets, policy-
makers can prioritize the redevelopment and 
expansion of existing data centre sites before 
allocating scarce resource capacity to new 
developments. This can help increase computing 
capacity while limiting additional demand for 
electricity, water and land.

In hot, resource-constrained growth markets, 
policy-makers can develop regional capacity 
budgets using integrated resource planning 
approaches that evaluate electricity and water 
constraints together rather than independently.  
This can help identify hidden trade-offs between 
cooling strategies, resource consumption and  
future growth trajectories. 

In policy-shaped established markets where 
policy intervention already plays a significant role 
in shaping development, planning can focus on 
identifying locations where targeted investments 
in enabling infrastructure could responsibly 
support future data centre development. This can 
encourage developers to contribute capital towards 
shared infrastructure while directing growth to 
suitable locations.

In urban infrastructure-constrained markets, 
siting frameworks can place greater emphasis on 
minimizing impacts on surrounding communities by 
encouraging redevelopment of existing industrial 
sites, coordinated infrastructure planning and 
designs that improve infrastructure utilization rather 
than relying on outward expansion.

In grid-limited expansion zones, siting frameworks 
can place greater emphasis on electricity availability, 
interconnection timing and long-term power-system 
development. Evaluating these considerations 
alongside resource and environmental constraints 
can help align development with future electricity-
system capacity rather than current availability alone.
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Data centre assessment criteria

Table 13 translates the playbook’s recommendations and metrics into a practical assessment checklist to 
help stakeholders evaluate the sustainability and resilience of AI data centre projects. 
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Sample data centre assessment checklist (illustrative)TA B L E  1 3

Category Criteria Guidance

Energy

Grid interconnection capacity
Existing or planned grid capacity sufficient to support current operations 
and future expansion

Carbon-free electricity
Majority of electricity supplied through carbon-free sources, where 
feasible

Power usage effectiveness (PUE)
Best-in-class: ≤1.2; regulatory thresholds typically range from 1.2-1.4 
depending on jurisdiction

Demand response capability Participation in demand response or other grid flexibility services

Backup energy systems
Low-emission backup generation, battery storage or other resilient 
alternatives incorporated, where feasible

Water

Water source suitability
Location avoids water-stressed regions, where feasible, or demonstrates 
robust water stewardship

Water usage effectiveness (WUE)
China’s target: ≤1.3 L/kWh for new large data centres; water efficiency 
optimized for local climate and cooling technology

Water usage impact (WUI)
Lower WUI reflecting reduced water-use impacts relative to local basin 
conditions

Cooling system suitability
Cooling technology matched to local climate, water availability and 
computing requirements

Alternative water capability
Reclaimed, recycled or non-potable water used, where technically and 
economically feasible

Water attribution Workload or customer-level water attribution available, where feasible

Carbon

Whole-life carbon Embodied and operational emissions minimized across the facility lifecycle

Embodied carbon assessment
Low-embodied-carbon materials incorporated into design and 
procurement

Waste heat recovery Waste heat recovered and utilized, where suitable local demand exists

Carbon attribution Workload or customer-level carbon attribution available, where feasible

IT

Modular and adaptable infrastructure
Infrastructure supporting phased expansion, higher rack densities and 
future technology upgrades

IT equipment utilization Compute resources optimized before additional infrastructure deployment

IT equipment energy efficiency Energy-efficient hardware selected according to workload requirements

Resilience

Service availability
High operational reliability supported through resilient infrastructure and 
redundancy

Physical climate resilience Infrastructure designed for current and projected climate hazards

Supply chain resilience Diversified suppliers and contingency planning for critical equipment

Infrastructure redundancy
Redundant power, cooling and network systems supporting service 
continuity
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Category Criteria Guidance

Social & health

Community impacts and benefits
Ongoing community engagement, community benefit agreements and 
demonstrable local social and economic benefits

Workforce health and safety
Robust health and safety practices throughout construction and 
operations

Public sustainability disclosure
Sustainability and resilience performance publicly reported using 
recognised frameworks

Land & biodiversity

Biodiversity and land use
Sensitive ecosystems protected, biodiversity impacts minimized and net 
gains pursued, where feasible

Cumulative regional impacts
Regional electricity, water, land-use and community impacts assessed 
alongside project-level impacts

Materials & 
circularity

Equipment circularity
Equipment supporting repair, refurbishment, upgradeability and 
component replacement

Recovery rate
Equipment and materials prioritized for reuse, refurbishment and recycling 
before disposal

Circular procurement Procurement incorporating lifecycle and circular economy principles

Data Centre Sustainability and Resilience: A Decision Playbook for AI Infrastructure 58



Related reading

	– World Economic Forum. (2025). Nature Positive: Role of the Technology Sector. https://reports.
weforum.org/docs/WEF_Nature_Positive_Role_of_the_Technology_Sector_2025.pdf 

	– World Economic Forum. (2026). AI Infrastructure in the Age of Sovereignty: Requirements, Strategies 
and a Trusted Framework for Digital Embassies. https://reports.weforum.org/docs/WEF_AI_
Infrastructure_in_the_Age_of_Sovereignty_Requirements_Strategies_and_a_Trusted_Framework_for_
Digital_Embassies_2026.pdf 

	– World Economic Forum. (2025). From Minerals to Megawatts: Building Resilience for EVs, Data Centres 
and Power Grids. https://reports.weforum.org/docs/WEF_From_Minerals_to_Megawatts_2025.pdf 

	– World Economic Forum. (2026). Building Resilient and Scalable AI Value Chains: A Nexus Strategy. 
https://reports.weforum.org/docs/WEF_Building_Resilient_and_Scalable_AI_Value_Chains_2026.pdf  

	– Niva, W.S., Fisher, L. & Hahn-Petersen, L.A. (2025). Data centres use vast amounts of water – here’s 
how we advance water circularity. World Economic Forum. https://www.weforum.org/stories/circular-
economy/data-centres-and-water-circularity/

	– World Economic Forum. (2025). Artificial Intelligence’s Energy Paradox: Balancing Challenges and 
Opportunities. https://reports.weforum.org/docs/WEF_Artificial_Intelligences_Energy_Paradox_2025.pdf 

	– World Economic Forum. (2026). The Global Risks Report 2026: 21st Edition. https://reports.weforum.
org/docs/WEF_Global_Risks_Report_2026.pdf 

	– Obeid, J. & Abulenein, H. (2026). How the Middle East and North Africa can optimize the region’s 
data centres and AI infrastructure. World Economic Forum. https://www.weforum.org/stories/artificial-
intelligence/how-the-mena-region-can-optimize-its-data-centres-and-ai-infrastructure/ 

	– Uptime Institute. (2025). Uptime Institute Global Data Center Survey 2025. https://datacenter.
uptimeinstitute.com/rs/711-RIA-145/images/2025.Annual.Survey.Report.pdf?version=0 

	– Open Compute Project. (2024). Data Center Facility Sustainability Metrics. https://www.opencompute.
org/documents/dcf-sustainability-metrics-final-r3-docx-pdf 

	– Taskforce on Nature-related Financial Disclosures (TNFD). (2026). Draft sector guidance: Technology 
and communications. https://tnfd.global/publication/draft-sector-guidance-technology-communication/

	– Taskforce on Nature-related Financial Disclosures (TNFD). (2026). Discussion paper on state of nature 
measurement. https://tnfd.global/wp-content/uploads/2026/04/260407-Discussion-paper-on-state-of-
nature-measurement_WEB-1-1.pdf?v=1780070107 

	– Ceres. (2026). Sustainable Solutions for Data Centers. https://assets.ceres.org/files/sustainable-
solutions-for-data-centers-2026-report.pdf 

	– International Energy Agency (IEA). (2025). Energy and AI: World Energy Outlook Special Report. https://
iea.blob.core.windows.net/assets/de9dea13-b07d-42c5-a398-d1b3ae17d866/EnergyandAI.pdf 

	– Equator Principles and ARUP. (2026). Guidance to Support Effective Application of the Equator 
Principles for Data Centre Projects. https://equator-principles.com/app/uploads/Guidance_Application-
of-the-EPs-for-Data-Centre-Projects_May-2026.pdf 

	– Innovation for Cool Earth Forum (ICEF). (2025). Sustainable Data Centers Roadmap. https://icef.go.jp/
wp-content/themes/icef_new/pdf/roadmap/icef2025_roadmap%20Oct%209.pdf 

	– Ramboll. (2025). Developing sustainable data centres: A strategic roadmap to achieve net zero carbon 
and reduce environmental impact. https://www.ramboll.com/insights/decarbonise-for-net-zero/how-to-
develop-sustainable-data-centres 

	– United Nations University, Institute for Water, Environment and Health. (2026). Environmental Cost of 
AI’s Energy Use: Carbon, Water and Land Footprints. https://collections.unu.edu/eserv/UNU:10647/
UNU-INWEH-Report-The_Env_Cost_of_AI-2026.pdf 

A9

Data Centre Sustainability and Resilience: A Decision Playbook for AI Infrastructure 59

https://reports.weforum.org/docs/WEF_Nature_Positive_Role_of_the_Technology_Sector_2025.pdf
https://reports.weforum.org/docs/WEF_Nature_Positive_Role_of_the_Technology_Sector_2025.pdf
https://reports.weforum.org/docs/WEF_AI_Infrastructure_in_the_Age_of_Sovereignty_Requirements_Strategies_and_a_Trusted_Framework_for_Digital_Embassies_2026.pdf
https://reports.weforum.org/docs/WEF_AI_Infrastructure_in_the_Age_of_Sovereignty_Requirements_Strategies_and_a_Trusted_Framework_for_Digital_Embassies_2026.pdf
https://reports.weforum.org/docs/WEF_AI_Infrastructure_in_the_Age_of_Sovereignty_Requirements_Strategies_and_a_Trusted_Framework_for_Digital_Embassies_2026.pdf
https://reports.weforum.org/docs/WEF_From_Minerals_to_Megawatts_2025.pdf
https://reports.weforum.org/docs/WEF_Building_Resilient_and_Scalable_AI_Value_Chains_2026.pdf
https://www.weforum.org/stories/circular-economy/data-centres-and-water-circularity/
https://www.weforum.org/stories/circular-economy/data-centres-and-water-circularity/
https://reports.weforum.org/docs/WEF_Artificial_Intelligences_Energy_Paradox_2025.pdf
https://reports.weforum.org/docs/WEF_Global_Risks_Report_2026.pdf
https://reports.weforum.org/docs/WEF_Global_Risks_Report_2026.pdf
https://www.weforum.org/stories/artificial-intelligence/how-the-mena-region-can-optimize-its-data-centres-and-ai-infrastructure/
https://www.weforum.org/stories/artificial-intelligence/how-the-mena-region-can-optimize-its-data-centres-and-ai-infrastructure/
https://datacenter.uptimeinstitute.com/rs/711-RIA-145/images/2025.Annual.Survey.Report.pdf?version=0
https://datacenter.uptimeinstitute.com/rs/711-RIA-145/images/2025.Annual.Survey.Report.pdf?version=0
https://www.opencompute.org/documents/dcf-sustainability-metrics-final-r3-docx-pdf
https://www.opencompute.org/documents/dcf-sustainability-metrics-final-r3-docx-pdf
https://tnfd.global/publication/draft-sector-guidance-technology-communication/
https://tnfd.global/wp-content/uploads/2026/04/260407-Discussion-paper-on-state-of-nature-measurement_WEB-1-1.pdf?v=1780070107
https://tnfd.global/wp-content/uploads/2026/04/260407-Discussion-paper-on-state-of-nature-measurement_WEB-1-1.pdf?v=1780070107
https://assets.ceres.org/files/sustainable-solutions-for-data-centers-2026-report.pdf
https://assets.ceres.org/files/sustainable-solutions-for-data-centers-2026-report.pdf
https://iea.blob.core.windows.net/assets/de9dea13-b07d-42c5-a398-d1b3ae17d866/EnergyandAI.pdf
https://iea.blob.core.windows.net/assets/de9dea13-b07d-42c5-a398-d1b3ae17d866/EnergyandAI.pdf
https://equator-principles.com/app/uploads/Guidance_Application-of-the-EPs-for-Data-Centre-Projects_May-2026.pdf
https://equator-principles.com/app/uploads/Guidance_Application-of-the-EPs-for-Data-Centre-Projects_May-2026.pdf
https://icef.go.jp/wp-content/themes/icef_new/pdf/roadmap/icef2025_roadmap%20Oct%209.pdf
https://icef.go.jp/wp-content/themes/icef_new/pdf/roadmap/icef2025_roadmap%20Oct%209.pdf
https://www.ramboll.com/insights/decarbonise-for-net-zero/how-to-develop-sustainable-data-centres
https://www.ramboll.com/insights/decarbonise-for-net-zero/how-to-develop-sustainable-data-centres
https://collections.unu.edu/eserv/UNU:10647/UNU-INWEH-Report-The_Env_Cost_of_AI-2026.pdf
https://collections.unu.edu/eserv/UNU:10647/UNU-INWEH-Report-The_Env_Cost_of_AI-2026.pdf


	– Schneider Electric. (2023). Guide to Environmental Sustainability Metrics for Data Centers. https://
download.schneider-electric.com/files?p_Doc_Ref=WP67_SPD_EN&p_enDocType=White+Paper 

	– Cross Dependency Initiative (XDI). (2026). 2026 Global Analysis of Planned Data Centres for Physical 
Climate Risk and Resilience. https://7735589.fs1.hubspotusercontent-ap1.net/hubfs/7735589/XDI%20
Gated%20Content/XDI%20Global%20Datacentres%20Report%202026_Short.pdf 

Data Centre Sustainability and Resilience: A Decision Playbook for AI Infrastructure 60

https://download.schneider-electric.com/files?p_Doc_Ref=WP67_SPD_EN&p_enDocType=White+Paper
https://download.schneider-electric.com/files?p_Doc_Ref=WP67_SPD_EN&p_enDocType=White+Paper
https://7735589.fs1.hubspotusercontent-ap1.net/hubfs/7735589/XDI%20Gated%20Content/XDI%20Global%20Datacentres%20Report%202026_Short.pdf
https://7735589.fs1.hubspotusercontent-ap1.net/hubfs/7735589/XDI%20Gated%20Content/XDI%20Global%20Datacentres%20Report%202026_Short.pdf


Contributors 
World Economic Forum

Benoit Bégot
Lead, Nature Positive Technology Sector,  
Centre for Nature and Climate

Laura Fisher
Programme Lead, Nature Positive Industries,  
Centre for Nature and Climate

Oliver Wyman, a Marsh business

Michael Donatti
Principal, Energy and Natural Resources

Maiya Mao
Senior Consultant

Acknowledgements 

The World Economic Forum and Oliver Wyman, a Marsh business, would like to extend their gratitude to 
the following individuals and organizations for their valuable contributions to this report. The paper does not 
necessarily reflect the views of these individuals and organizations. Expert advice is purely consultative in 
nature and does not imply any association with the takeaways or conclusions presented within this paper. 

Oliver Wyman, a Marsh business

Edwin Anderson
Partner, Banking & Financial Services

John Colas
Partner, Banking & Financial Services

Karim Doughan 
Principal, Finance, Risk & Restructuring

Tommy Inglesby
Partner, Energy and Natural Resources

Laksh Maggoo
Partner, Consumer, Telco & Technology

Adithi Reddy
Consultant

World Economic Forum

Hassan Abulenein
Government Lead, Middle East and North Africa

Emily Bayley
Head of Climate Action and Sustainability  
Reporting Initiatives

Helen Burdett
Head, Planetary Solutions

Annika Green
Lead, Climate Resilience and Health

Ginelle Greene-Dewasmes
Lead, Artificial Intelligence and Energy,  
Centre for AI Excellence

Mekhla Jha
Innovation Ecosystem Specialist

Eleni Kemene
Lead, Industry Decarbonization

Akanksha Khatri
Head, Strategic Insights and Impact,  
Centre for Nature and Climate

Sarah Moin
Lead, Energy and Materials Transition Financing

Daniel Murphy
Lead, Financial Services Industry Communities

Pim Valdre
Head of Economic and Policy Agenda,  
Centre for Nature and Climate

Bart Valkhof
Head, Information and Communication  
Technology Industry

Olivia Zeydler
Lead, Emerging Markets, Energy and Materials 

Data Centre Sustainability and Resilience: A Decision Playbook for AI Infrastructure 61



Civil society advisory panel

Business for Nature

Capitals Coalition

Cambridge Institute for Sustainability Leadership 
(CISL)

Ceres

Global Commons Alliance

Loughborough University

Taskforce on Nature-related Financial Disclosures 
(TNFD)

The Green Grid

The Nature Conservancy (TNC)

United Nations Environment Programme World 
Conservation Monitoring Centre (UNEP-WCMC)

World Business Council for Sustainable 
Development (WBCSD)

World Wildlife Fund (WWF)

Sector experts

Natalie Agueros
Senior Director of ESG and Sustainability, Umicore

Vijay Bains
Group Chief Sustainability Officer, Emirates NBD

Shargiil Bashir
Chief Sustainability Officer and Executive Vice 
President, First Abu Dhabi Bank

Lucy Beauvallet
Principal, Climate Growth Equity, Morgan Stanley

Randolph Brazier
Global Head of Clean Power Systems, HSBC

Lars Bruckner
Director EU Public Affairs Office, NEC Europe

Hui Wen Chan
Director of Sustainability, Crusoe

Denise Chan
Director, Climate Transition, HSBC

Sandeep Chandna
Chief Sustainability Officer, Tech Mahindra

Leo Chen
Corporate Planning Department, Chunghwa 
Telecom

Yu-Chieh Chou
Telecom Laboratories Broadband Networks 
Researcher, Chunghwa Telecom

Christina Christopoulo
Senior Public Policy Manager EMEA, Amazon Web 
Services

Renee Clair
Sustainability Director, Regulatory Affairs, Johnson 
Controls

Emma Creola
Public Policy Specialist, Digital Infrastructure, 
Amazon Web Services

Susannah Fitzherbert-Brockholes  
Director, Global Sustainability Strategy, HSBC

Héctor Martínez González
Green Transition & Sustainability Strategy Director, 
NTT Data Group

Aleksandar Grbic
Global Data Center Solutions Manager, Hitachi 
Energy

Jill Hogan
Environmental and Social Business Advisory 
Executive, Bank of America

Swapnil Joshi
Director & Industry Principal, Enterprise 
Sustainability; Head EMEA, APAC & India, Infosys

Shizuka Kanie
Sustainability Management, NEC

Radhica Kanniganti
ESG Leader, Wipro

Abyd Karmali
Managing Director, Environmental Business 
Advisory, Bank of America

Michael Le
Senior Corporate Sustainability Advisory, Dell 
Technologies

Alice Lin
Delta Electronics

Leo Lu
Associate Senior Researcher, Chunghwa Telecom

Miguel Fontela Matínez
Director of Sustainability and Energy, NTT Data 
Group

Anita Sabhnani Mehra
Vice President of Corporate Sustainability, HCLTech

Sasha Miller
Managing Director, Responsible Investing Strategy, 
Nuveen

Data Centre Sustainability and Resilience: A Decision Playbook for AI Infrastructure 62



Prajakta Modak
Associate Director of Decarbonization Strategy, JLL

Susan Mohr
Director of International Government Affairs, Lumen

Julie Moorad
Head of Climate, Arm

Kavickumar Muruganathan
Head of ESG Policy & Planning, Microsoft

Osamu Namikawa
Senior Engineer, Information & Telecommunication 
Systems, Hitachi

Judith Neumann
Global Head of Industry Advisory for Sustainability & 
Climate Resilience, Guidewire Software

Akinori Nishide
Chief Researcher, Hitachi

Therese Noorlander
Sustainability Director Industry, Grundfos

Katie Pearson
Energy Transition Associate, HSBC

Chris Pennington
Director, Energy and Sustainability, Iron Mountain

Chris Perceval
Global Head of Sustainability Market Engagement, 
S&P Global

Hiran Prashanth
Director, Net Zero and Corporate Sustainability, 
HCLTech

Kori Recalde
Head of Sustainability Strategy and Social Impact, 
Amrize

Mireia Vilaplana Rojas
Director of Sustainability, Climate Change and 
Nature, NTT Data Group

Aaron Rosenberg
Executive Director, Global Head of Environment and 
Social Risk, Morgan Stanley

Davin Sandhu
Portfolio Director for Global Data Center Solutions, 
Johnson Controls

Andrea Sarudi
Program Manager, Chief Sustainability Office, IBM

Gaurav Sharma
Global Head of Product Management, HCLTech

Dylan Trakas
Lead Corporate Impact Strategist, Dell Technologies

Courtney Tripp
Director of Sustainability and Strategy, Grundfos

Jonathan Turnbull
Technical Program Manager, Environment x AI, 
Google

Victoria Ulibarri
Program Manager, Net Zero Strategy, Bank of 
America

Simon van Walle
Chief of Staff to the CEO, Umicore

Jan Wärnbäck
Lead ESG Expert, Nordea

Jack Watts
Senior Vice President, Climate & Sustainability 
Strategy, Marsh

Junluan Xia
Head of Data Computing Products and Technology, 
Supercomputing Technology Department,  
Ant Group

Yuejun Yan
Director of Energy, Alibaba Cloud Global Data 
Center, Alibaba Cloud

Okano Yutaka
Director of Supply Chain Sustainability, NEC

Karen Zhou
TopCo Unitech 

Production

Jean-Philippe Stanway
Designer

Jonathan Walter
Freelance Editor

Data Centre Sustainability and Resilience: A Decision Playbook for AI Infrastructure 63



Endnotes
1	 Goodpaster, M., Patel, M., Sachdeva, P., Huang, S.-Y., Chang, H. & Yu, W. (2026). The $7 trillion data center build-out: 

How industrials can capture their share. McKinsey & Company. https://www.mckinsey.com/industries/technology-media-
and-telecommunications/our-insights/the-7-trillion-dollar-data-center-build-out-how-industrials-can-capture-their-share 

2	 GlobalData. (2026). Powering Data Centers. https://www.globaldata.com/store/report/powering-data-centers-market-
analysis/ 

3	 Sources:

	– World Economic Forum. (2026). AI Infrastructure in the Age of Sovereignty: Requirements, Strategies and a Trusted 
Framework for Digital Embassies. https://reports.weforum.org/docs/WEF_AI_Infrastructure_in_the_Age_of_
Sovereignty_Requirements_Strategies_and_a_Trusted_Framework_for_Digital_Embassies_2026.pdf 

	– World Economic Forum. (2025). From Minerals to Megawatts: Building Resilience for EVs, Data Centres and Power 
Grids. https://reports.weforum.org/docs/WEF_From_Minerals_to_Megawatts_2025.pdf

	– World Economic Forum. (2026). Building Resilient and Scalable AI Value Chains: A Nexus Strategy. https://reports.
weforum.org/docs/WEF_Building_Resilient_and_Scalable_AI_Value_Chains_2026.pdf

4	 $64 billion in data centre projects were blocked or delayed between May 2024 and March 2025.  This compares with 
an estimated $425 billion of US data centre investment in 2025, implying a blocked-project rate of approximately 15%. 
Recognising that community opposition may differ across jurisdictions and be less pronounced in some markets, we 
applied a range of 10% to 15% to the projected $7 trillion in cumulative global data centre investment by 2030, resulting 
in an estimated $700 billion to $1 trillion of investment that could face delays or cancellation if similar constraints persist. 

Sources:

	– Noffsinger, J., Patel, M. & Sachdeva, P. (2025). The cost of compute: A $7 trillion race to scale data centers. https://
www.mckinsey.com/industries/technology-media-and-telecommunications/our-insights/the-cost-of-compute-a-7-
trillion-dollar-race-to-scale-data-centers 

	– Programs. (2026). Measuring the Data Center Boom: Facts and Statistics (2026). https://programs.com/resources/
data-center-statistics/

	– Data Center Watch. (2025). $64 Billion of Data Center Projects Have Been Blocked or Delayed Amid Local 
Opposition. https://www.datacenterwatch.org/report

5	 Sheng, Y., Zhang, C., Zhu, Z., Xu, H., Wen, J., Wang, R., Yang, J., Wang, Q. & Bu, S. (2026). Power for AI Data Centers: 
Energy Demand, Grid Impacts, Challenges and Perspectives. Energies, vol. 19, no. 3, p. 722. https://www.mdpi.
com/1996-1073/19/3/722 

6	 Moss, S. (2025). Nvidia’s Rubin Ultra NVL576 Rack Expected to Be 600kW, Coming Second Half of 2027. Data Center 
Dynamics. https://www.datacenterdynamics.com/en/news/nvidias-rubin-ultra-nvl576-rack-expected-to-be-600kw-
coming-second-half-of-2027/  

7	 Sources:

	– World Economic Forum. (2025). From Minerals to Megawatts: Building Resilience for EVs, Data Centres and Power 
Grids. https://reports.weforum.org/docs/WEF_From_Minerals_to_Megawatts_2025.pdf

	– World Economic Forum. (2026). Building Resilient and Scalable AI Value Chains: A Nexus Strategy. https://reports.
weforum.org/docs/WEF_Building_Resilient_and_Scalable_AI_Value_Chains_2026.pdf 

8	 Goodpaster, M., Patel, M., Sachdeva, P., Huang, S.-Y., Chang, H. & Yu, W. (2026). The $7 trillion data center build-out: 
How industrials can capture their share. McKinsey & Company. https://www.mckinsey.com/industries/technology-media-
and-telecommunications/our-insights/the-7-trillion-dollar-data-center-build-out-how-industrials-can-capture-their-share 

9	 International Energy Agency. (2026). Key Questions on Energy and AI. https://www.iea.org/reports/key-questions-on-
energy-and-ai

10	 International Energy Agency. (2025). Energy and AI. https://www.iea.org/reports/energy-and-ai 

11	 GlobalData. (2026). Powering Data Centers. https://www.globaldata.com/store/report/powering-data-centers-market-
analysis/ 

12	 World Economic Forum. (2026). AI and Energy. https://initiatives.weforum.org/ai-global-alliance/aienergy 

13	 Aczel, M., Chamanara, S., Matin, M., Farsi, A., Marwala, T. & Madani, K. (2026). Environmental Cost of AI’s Energy Use: 
Carbon, Water and Land Footprints. United Nations University Institute for Water, Environment and Health. https://unu.
edu/inweh/collection/environmental-cost-of-AIs-Enrgy-Use-Carbon-water-and-land-footprints 

14	 NatureFinance. (2025). Navigating AI’s Thirst in a Water-Scarce World: A Governance Agenda for AI and the Environment. 
https://www.naturefinance.net/wp-content/uploads/2025/02/NavigatingAIsThirstInAWaterScarceWorld.pdf

15	 The Cooling Report. (2026). 72% of Data Center Water Consumption Happens Somewhere You Can’t See It. https://
thecoolingreport.com/intel/offsite-water-consumption-data-centers.html 

16	 Uptime Institute. (2025). Cooling Systems Survey 2025. https://intelligence.uptimeinstitute.com/sites/default/
files/2025-07/UI%20Field%20181_Data%20center%20cooling.pdf

Data Centre Sustainability and Resilience: A Decision Playbook for AI Infrastructure 64

https://www.mckinsey.com/industries/technology-media-and-telecommunications/our-insights/the-7-trillion-dollar-data-center-build-out-how-industrials-can-capture-their-share
https://www.mckinsey.com/industries/technology-media-and-telecommunications/our-insights/the-7-trillion-dollar-data-center-build-out-how-industrials-can-capture-their-share
https://www.globaldata.com/store/report/powering-data-centers-market-analysis/
https://www.globaldata.com/store/report/powering-data-centers-market-analysis/
https://reports.weforum.org/docs/WEF_AI_Infrastructure_in_the_Age_of_Sovereignty_Requirements_Strategies_and_a_Trusted_Framework_for_Digital_Embassies_2026.pdf
https://reports.weforum.org/docs/WEF_AI_Infrastructure_in_the_Age_of_Sovereignty_Requirements_Strategies_and_a_Trusted_Framework_for_Digital_Embassies_2026.pdf
https://reports.weforum.org/docs/WEF_From_Minerals_to_Megawatts_2025.pdf
https://reports.weforum.org/docs/WEF_Building_Resilient_and_Scalable_AI_Value_Chains_2026.pdf
https://reports.weforum.org/docs/WEF_Building_Resilient_and_Scalable_AI_Value_Chains_2026.pdf
https://www.mckinsey.com/industries/technology-media-and-telecommunications/our-insights/the-cost-of-compute-a-7-trillion-dollar-race-to-scale-data-centers
https://www.mckinsey.com/industries/technology-media-and-telecommunications/our-insights/the-cost-of-compute-a-7-trillion-dollar-race-to-scale-data-centers
https://www.mckinsey.com/industries/technology-media-and-telecommunications/our-insights/the-cost-of-compute-a-7-trillion-dollar-race-to-scale-data-centers
https://programs.com/resources/data-center-statistics/
https://programs.com/resources/data-center-statistics/
https://www.datacenterwatch.org/report?utm_source=chatgpt.com
https://www.mdpi.com/1996-1073/19/3/722
https://www.mdpi.com/1996-1073/19/3/722
https://www.datacenterdynamics.com/en/news/nvidias-rubin-ultra-nvl576-rack-expected-to-be-600kw-coming-second-half-of-2027/
https://www.datacenterdynamics.com/en/news/nvidias-rubin-ultra-nvl576-rack-expected-to-be-600kw-coming-second-half-of-2027/
https://reports.weforum.org/docs/WEF_From_Minerals_to_Megawatts_2025.pdf
https://reports.weforum.org/docs/WEF_Building_Resilient_and_Scalable_AI_Value_Chains_2026.pdf
https://reports.weforum.org/docs/WEF_Building_Resilient_and_Scalable_AI_Value_Chains_2026.pdf
https://www.mckinsey.com/industries/technology-media-and-telecommunications/our-insights/the-7-trillion-dollar-data-center-build-out-how-industrials-can-capture-their-share
https://www.mckinsey.com/industries/technology-media-and-telecommunications/our-insights/the-7-trillion-dollar-data-center-build-out-how-industrials-can-capture-their-share
https://www.iea.org/reports/key-questions-on-energy-and-ai
https://www.iea.org/reports/key-questions-on-energy-and-ai
https://www.iea.org/reports/energy-and-ai
https://www.globaldata.com/store/report/powering-data-centers-market-analysis/
https://www.globaldata.com/store/report/powering-data-centers-market-analysis/
https://initiatives.weforum.org/ai-global-alliance/aienergy
https://unu.edu/inweh/collection/environmental-cost-of-AIs-Enrgy-Use-Carbon-water-and-land-footprints
https://unu.edu/inweh/collection/environmental-cost-of-AIs-Enrgy-Use-Carbon-water-and-land-footprints
https://www.naturefinance.net/wp-content/uploads/2025/02/NavigatingAIsThirstInAWaterScarceWorld.pdf
https://thecoolingreport.com/intel/offsite-water-consumption-data-centers.html
https://thecoolingreport.com/intel/offsite-water-consumption-data-centers.html
https://intelligence.uptimeinstitute.com/sites/default/files/2025-07/UI%20Field%20181_Data%20center%20cooling.pdf
https://intelligence.uptimeinstitute.com/sites/default/files/2025-07/UI%20Field%20181_Data%20center%20cooling.pdf


17	 Parker, J. (2026). Hotter Than a Hot Tub: The 45°C Breakthrough to Cool AI’s Biggest Machines. NVIDIA. https://blogs.
nvidia.com/blog/liquid-cooling-ai-factories/

18	 Data Center Watch. (2026). Q1 2026: Data Center Watch Report. https://www.datacenterwatch.org/q1-2026

19	 Ward, J. (2026). New York becomes first state to impose data center moratorium. Reuters. https://www.reuters.com/
world/new-york-becomes-first-state-impose-data-center-moratorium-2026-07-14/

20	 Stafford, R. (2026). Community Pushback Is a Growing Risk for APAC Data Centre Development. DC Byte. https://www.
dcbyte.com/news-blogs/community-pushback-is-a-growing-risk-for-apac-data-centre-development/ 

21	 Hudgins, M. C. (2025). Power Play: The Emerging Powered Land Opportunity. Hines. https://www.hines.com/powered-
land 

22	 Aczel, M., Chamanara, S., Matin, M., Farsi, A., Marwala, T. & Madani, K. (2026). Environmental Cost of AI’s Energy Use: 
Carbon, Water and Land Footprints. United Nations University Institute for Water, Environment and Health. https://unu.
edu/inweh/collection/environmental-cost-of-AIs-Enrgy-Use-Carbon-water-and-land-footprints 

23	 Tozzi, C. (2026). Data Center Permits: How Long They Take and What Speeds Approval. Data Center Knowledge. 
https://www.datacenterknowledge.com/regulations/data-center-permits-how-long-they-take-and-what-speeds-approval 

24	 World Economic Forum. (2025). From Minerals to Megawatts: Building Resilience for EVs, Data Centres and Power 
Grids. https://reports.weforum.org/docs/WEF_From_Minerals_to_Megawatts_2025.pdf

25	 Wang, P., Zhang, L.-Y., Tzachor, A. & Chen, W.-Q. (2024). E-waste challenges of generative artificial intelligence. Nature 
Computational Science, vol. 4, no. 11, pp. 818-823. https://doi.org/10.1038/s43588-024-00712-6 

26	 Ciena. (2025, 17 March). Ciena global survey explores networking needs for AI era [Press release]. https://www.ciena.
com/about/newsroom/press-releases/global-survey-explores-networking-needs-for-ai-era 

27	 World Economic Forum. (2025). Nature Positive: Role of the Technology Sector. https://www.weforum.org/publications/
nature-positive-role-of-the-technology-sector/

28	 Sources:

	– Shehabi, A., Newkirk, A., Smith, S. J. et al. (2024). 2024 United States Data Center Energy Usage Report. Lawrence 
Berkeley National Laboratory. https://escholarship.org/uc/item/32d6m0d1

	– U.S. Energy Information Administration. (2024). Electricity Generation, Capacity and Sales in the United States. 
https://www.eia.gov/energyexplained/electricity/electricity-in-the-us-generation-capacity-and-sales.php 

	– U.S. Geological Survey. (2015). Water Used for Hydraulic Fracturing Varies Widely Across United States. https://www.
usgs.gov/news/national-news-release/water-used-hydraulic-fracturing-varies-widely-across-united-states

	– Sandhu, S., Zumeit, A., Tian, Z., Vinciguerra, V. & Dahiya, R. (2025). Semiconductor manufacturing wastewater 
challenges and the potential solutions via printed electronics. iScience, vol. 28, no. 10, article 113576. https://doi.
org/10.1016/j.isci.2025.113576

29	 Ceres. (2025). Drained by Data: The Cumulative Impact of Data Centers on Regional Water Stress. https://www.ceres.
org/resources/reports/drained-by-data-the-cumulative-impact-of-data-centers-on-regional-water-stress

30	 World Economic Forum. (2026). AI and Energy. https://initiatives.weforum.org/ai-global-alliance/aienergy

31	 Sources:

	– Boulton, A. (2024). Why Data Centers Could Hit Obsolescence Sooner Than You Think. JLL. https://www.jll.com/en-
us/insights/why-data-centers-could-hit-obsolescence-sooner-than-you-think 

	– FutureBridge. (2025). The True Cost of Stranded Assets in Data Centers. https://future-bridge.us/the-true-cost-of-
stranded-assets-in-data-centers/ 

32	 Sources:

	– Khan, T. (2024). What Is a Green Data Center? IBM. https://www.ibm.com/think/topics/green-data-center

	– OneAsia Network Limited. (n.d.). Green Data Centre. https://www.oneas1a.com/green-data-centre/

	– EverPure Data. (n.d.). Green Datacenter. https://www.everpuredata.com/knowledge/green-datacenter.html

	– Evernex. (2026). What Is a Green Data Center and How Can It Benefit Your Business? https://evernex.com/industry-
guide/green-data-center/

33	 Sources:

	– DataBank. (2025). Data Center Resilience: Designing for High Availability. https://www.databank.com/resources/
blogs/data-center-resilience-designing-for-high-availability/

	– Haskoning. (2025). Resilient Data Centre Design for Natural Disasters. https://www.haskoning.com/en/newsroom/
blogs/2025/resilient-data-centre-design-for-natural-disasters

	– Simonovich, L. & Beato, F. (2026). Why Data Centres Are Reshaping Resilience and Cybersecurity for Critical 
Infrastructure. World Economic Forum. https://www.weforum.org/stories/cybersecurity/data-centre-resilience-
cybersecurity-critical-infrastructure/

34	 Control Associates. (2025). Water Use and Regulation in Data Centers: Preparing for the 2026 Standard. https://
controlassociatesinc.com/blog/data-center-water-regulation-2026

Data Centre Sustainability and Resilience: A Decision Playbook for AI Infrastructure 65

https://blogs.nvidia.com/blog/liquid-cooling-ai-factories/
https://blogs.nvidia.com/blog/liquid-cooling-ai-factories/
https://www.datacenterwatch.org/q1-2026
https://www.reuters.com/world/new-york-becomes-first-state-impose-data-center-moratorium-2026-07-14/
https://www.reuters.com/world/new-york-becomes-first-state-impose-data-center-moratorium-2026-07-14/
https://www.dcbyte.com/news-blogs/community-pushback-is-a-growing-risk-for-apac-data-centre-development/
https://www.dcbyte.com/news-blogs/community-pushback-is-a-growing-risk-for-apac-data-centre-development/
https://www.hines.com/powered-land?utm_source=chatgpt.com
https://www.hines.com/powered-land?utm_source=chatgpt.com
https://unu.edu/inweh/collection/environmental-cost-of-AIs-Enrgy-Use-Carbon-water-and-land-footprints
https://unu.edu/inweh/collection/environmental-cost-of-AIs-Enrgy-Use-Carbon-water-and-land-footprints
https://www.datacenterknowledge.com/regulations/data-center-permits-how-long-they-take-and-what-speeds-approval
https://reports.weforum.org/docs/WEF_From_Minerals_to_Megawatts_2025.pdf
https://doi.org/10.1038/s43588-024-00712-6
https://www.ciena.com/about/newsroom/press-releases/global-survey-explores-networking-needs-for-ai-era
https://www.ciena.com/about/newsroom/press-releases/global-survey-explores-networking-needs-for-ai-era
https://www.weforum.org/publications/nature-positive-role-of-the-technology-sector/
https://www.weforum.org/publications/nature-positive-role-of-the-technology-sector/
https://escholarship.org/uc/item/32d6m0d1
https://www.eia.gov/energyexplained/electricity/electricity-in-the-us-generation-capacity-and-sales.php
https://www.usgs.gov/news/national-news-release/water-used-hydraulic-fracturing-varies-widely-across-united-states
https://www.usgs.gov/news/national-news-release/water-used-hydraulic-fracturing-varies-widely-across-united-states
https://doi.org/10.1016/j.isci.2025.113576
https://doi.org/10.1016/j.isci.2025.113576
https://www.ceres.org/resources/reports/drained-by-data-the-cumulative-impact-of-data-centers-on-regional-water-stress
https://www.ceres.org/resources/reports/drained-by-data-the-cumulative-impact-of-data-centers-on-regional-water-stress
https://initiatives.weforum.org/ai-global-alliance/aienergy
https://www.jll.com/en-us/insights/why-data-centers-could-hit-obsolescence-sooner-than-you-think
https://www.jll.com/en-us/insights/why-data-centers-could-hit-obsolescence-sooner-than-you-think
https://future-bridge.us/the-true-cost-of-stranded-assets-in-data-centers/
https://future-bridge.us/the-true-cost-of-stranded-assets-in-data-centers/
https://www.ibm.com/think/topics/green-data-center
https://www.oneas1a.com/green-data-centre/
https://www.everpuredata.com/knowledge/green-datacenter.html
https://evernex.com/industry-guide/green-data-center/
https://evernex.com/industry-guide/green-data-center/
https://www.databank.com/resources/blogs/data-center-resilience-designing-for-high-availability/
https://www.databank.com/resources/blogs/data-center-resilience-designing-for-high-availability/
https://www.haskoning.com/en/newsroom/blogs/2025/resilient-data-centre-design-for-natural-disasters?utm_source=chatgpt.com
https://www.haskoning.com/en/newsroom/blogs/2025/resilient-data-centre-design-for-natural-disasters?utm_source=chatgpt.com
https://www.weforum.org/stories/cybersecurity/data-centre-resilience-cybersecurity-critical-infrastructure/
https://www.weforum.org/stories/cybersecurity/data-centre-resilience-cybersecurity-critical-infrastructure/
https://controlassociatesinc.com/blog/data-center-water-regulation-2026
https://controlassociatesinc.com/blog/data-center-water-regulation-2026


35	 Pereiro Villanueva, P. (2025). Sustainable Data Centers: ESG, Compliance and Futureproofing for Success. GRESB. 
https://www.gresb.com/sustainable-data-centers-esg-compliance-and-futureproofing-for-success

36	 Huckins, S. (2025). Upcoming Scope 2 Public Consultation: Hourly Matching and Deliverability. GHG Protocol. https://
ghgprotocol.org/blog/upcoming-scope-2-public-consultation-hourly-matching-and-deliverability 

37	 Emissions First Partnership (EFP). (2024). What is Impact Accounting? https://www.emissionsfirst.com/what-is-impact-
accounting  

38	 World Economic Forum. (2024). Modernizing Industrial Energy Demand: Achieving 24/7 Clean Power Procurement 
and Consumption in Industry. https://www3.weforum.org/docs/WEF_MODERNIZING_INDUSTRIAL_ENERGY_
DEMAND_2024.pdf 

39	 International Financial Reporting Standards (IFRS). (n.d.). Introduction to the ISSB and IFRS Sustainability Disclosure 
Standards. https://www.ifrs.org/sustainability/knowledge-hub/introduction-to-issb-and-ifrs-sustainability-disclosure-
standards/ 

40	 Sharma, K. (2023). Hidden Emissions of the Cloud: Examining Embodied Carbon and Cost Impacts of Data Center 
Cooling Technologies. Introba. https://www.introba.com/news/hidden-emissions-cloud 

41	 World Economic Forum. (2025). Nature Positive: Role of the Technology Sector. https://www.weforum.org/publications/
nature-positive-role-of-the-technology-sector/

42	 del Maestro, A. (2026). The Size of the Prize Is Getting Bigger and More Complex: The Case for Partnerships in Data 
Center Delivery. AECOM. https://insights.aecom.com/blog/the-size-of-the-prize-is-getting-bigger-and-more-complex-
the-case-for-partnerships-in-data-center-delivery 

43	 OpenEarth. (2025). Unveiling the Climate Change Risk Assessment [CCRA] Process: Insights from Brazil’s Cities. https://
www.openearth.org/blog/unveiling-the-climate-change-risk-assessment-ccra-process-insights-from-brazils-cities 

44	 NDC Partnership. (n.d.). Climate Risk and Vulnerability Assessment Tool: Communities and Water Infrastructure 
Projects. https://ndcpartnership.org/knowledge-portal/climate-toolbox/climate-risk-and-vulnerability-assessment-tool-
communities-and-water-infrastructure 

45	 Rystad Energy. (2026). The $750 Billion Buildout: How AI Is Reshaping Energy Infrastructure. https://www.rystadenergy.
com/insights/the-dollar750-billion-buildout-how-ai-is-reshaping-energy-infrastructure 

46	 World Economic Forum. (2025). Nature Positive: Role of the Technology Sector. https://www.weforum.org/publications/
nature-positive-role-of-the-technology-sector/

47	 Taskforce on Nature-related Financial Disclosures. (2023). Guidance on the Identification and Assessment of Nature-
related Issues: The TNFD LEAP Approach (Version 1.1). https://tnfd.global/publication/additional-guidance-on-
assessment-of-nature-related-issues-the-leap-approach/ 

48	 Taskforce on Nature-related Financial Disclosures. (2026). Draft Sector Guidance: Technology and Communications. 
https://tnfd.global/publication/draft-sector-guidance-technology-communication/ 

49	 United Nations Environment Programme. (2017). Guidelines for Conducting Integrated Environmental Assessments. 
https://www.unep.org/geo/resources/integrated-environmental-assessments 

50	 The Green Grid. (2025). WP#95 Water Usage Impact (WUI) v1 Metric. https://www.thegreengrid.org/resources/library-
and-tools/wp95-water-usage-impact-wui-metric 

51	 Taskforce on Nature-related Financial Disclosures. (2026). Draft Sector Guidance: Technology and Communications. 
https://tnfd.global/publication/draft-sector-guidance-technology-communication/

52	 Open Compute Project Foundation. (2024). Data Center Facility Sustainability Metrics. https://www.opencompute.org/
documents/dcf-sustainability-metrics-final-r3-docx-pdf 

53	 Digital Realty. (2023). What Is Power Usage Effectiveness (PUE)? https://www.digitalrealty.com/resources/blog/what-is-
power-usage-effectiveness 

54	 Sustainable Digital Infrastructure Alliance. (n.d.). Data Center Metrics. https://knowledge.sdialliance.org/archive/data-
center-metrics 

55	 Google. (2019). The Internet Is 24x7—Carbon-Free Energy Should Be Too. https://sustainability.google/stories/24x7/ 

56	 Higgins, A. (2024). What Is Water Usage Effectiveness (WUE) in Data Centers? Equinix. https://blog.equinix.com/
blog/2024/11/13/what-is-water-usage-effectiveness-wue-in-data-centers/ 

57	 The Green Grid. (2025). WP#95 Water Usage Impact (WUI) v1 Metric. https://www.thegreengrid.org/resources/library-
and-tools/wp95-water-usage-impact-wui-metric

58	 Yañez-Barnuevo, M. (2025). Data Centers and Water Consumption. Environmental and Energy Study Institute. https://
www.eesi.org/articles/view/data-centers-and-water-consumption 

59	 Arup. (2022). How Whole Life Carbon Emissions Assessments Will Reshape Data Centres. https://www.arup.com/en-us/
insights/how-whole-life-carbon-emissions-assessments-will-reshape-data-centres/ 

60	 Spowart, B. (2026). The Carbon Footprint of Data Centres: Our Guide. Seedling. https://www.seedling.earth/en-us/post/
the-carbon-footprint-of-data-centres-our-guide 

61	 Sunbird DCIM. (n.d.). What Is Carbon Usage Effectiveness (CUE)? https://www.sunbirddcim.com/glossary/carbon-
usage-effectiveness-cue 

Data Centre Sustainability and Resilience: A Decision Playbook for AI Infrastructure 66

https://www.gresb.com/sustainable-data-centers-esg-compliance-and-futureproofing-for-success
https://ghgprotocol.org/blog/upcoming-scope-2-public-consultation-hourly-matching-and-deliverability
https://ghgprotocol.org/blog/upcoming-scope-2-public-consultation-hourly-matching-and-deliverability
https://www.emissionsfirst.com/what-is-impact-accounting
https://www.emissionsfirst.com/what-is-impact-accounting
https://www3.weforum.org/docs/WEF_MODERNIZING_INDUSTRIAL_ENERGY_DEMAND_2024.pdf
https://www3.weforum.org/docs/WEF_MODERNIZING_INDUSTRIAL_ENERGY_DEMAND_2024.pdf
https://www.ifrs.org/sustainability/knowledge-hub/introduction-to-issb-and-ifrs-sustainability-disclosure-standards/
https://www.ifrs.org/sustainability/knowledge-hub/introduction-to-issb-and-ifrs-sustainability-disclosure-standards/
https://www.introba.com/news/hidden-emissions-cloud
https://www.weforum.org/publications/nature-positive-role-of-the-technology-sector/
https://www.weforum.org/publications/nature-positive-role-of-the-technology-sector/
https://insights.aecom.com/blog/the-size-of-the-prize-is-getting-bigger-and-more-complex-the-case-for-partnerships-in-data-center-delivery
https://insights.aecom.com/blog/the-size-of-the-prize-is-getting-bigger-and-more-complex-the-case-for-partnerships-in-data-center-delivery
https://www.openearth.org/blog/unveiling-the-climate-change-risk-assessment-ccra-process-insights-from-brazils-cities
https://www.openearth.org/blog/unveiling-the-climate-change-risk-assessment-ccra-process-insights-from-brazils-cities
https://ndcpartnership.org/knowledge-portal/climate-toolbox/climate-risk-and-vulnerability-assessment-tool-communities-and-water-infrastructure
https://ndcpartnership.org/knowledge-portal/climate-toolbox/climate-risk-and-vulnerability-assessment-tool-communities-and-water-infrastructure
https://www.rystadenergy.com/insights/the-dollar750-billion-buildout-how-ai-is-reshaping-energy-infrastructure
https://www.rystadenergy.com/insights/the-dollar750-billion-buildout-how-ai-is-reshaping-energy-infrastructure
https://www.weforum.org/publications/nature-positive-role-of-the-technology-sector/
https://www.weforum.org/publications/nature-positive-role-of-the-technology-sector/
https://tnfd.global/publication/additional-guidance-on-assessment-of-nature-related-issues-the-leap-approach/
https://tnfd.global/publication/additional-guidance-on-assessment-of-nature-related-issues-the-leap-approach/
https://tnfd.global/publication/draft-sector-guidance-technology-communication/
https://www.unep.org/geo/resources/integrated-environmental-assessments
https://www.thegreengrid.org/resources/library-and-tools/wp95-water-usage-impact-wui-metric
https://www.thegreengrid.org/resources/library-and-tools/wp95-water-usage-impact-wui-metric
https://tnfd.global/publication/draft-sector-guidance-technology-communication/
https://www.opencompute.org/documents/dcf-sustainability-metrics-final-r3-docx-pdf
https://www.opencompute.org/documents/dcf-sustainability-metrics-final-r3-docx-pdf
https://www.digitalrealty.com/resources/blog/what-is-power-usage-effectiveness
https://www.digitalrealty.com/resources/blog/what-is-power-usage-effectiveness
https://knowledge.sdialliance.org/archive/data-center-metrics
https://knowledge.sdialliance.org/archive/data-center-metrics
https://sustainability.google/stories/24x7/
https://blog.equinix.com/blog/2024/11/13/what-is-water-usage-effectiveness-wue-in-data-centers/
https://blog.equinix.com/blog/2024/11/13/what-is-water-usage-effectiveness-wue-in-data-centers/
https://www.thegreengrid.org/resources/library-and-tools/wp95-water-usage-impact-wui-metric
https://www.thegreengrid.org/resources/library-and-tools/wp95-water-usage-impact-wui-metric
https://www.eesi.org/articles/view/data-centers-and-water-consumption?utm_source=chatgpt.com
https://www.eesi.org/articles/view/data-centers-and-water-consumption?utm_source=chatgpt.com
https://www.arup.com/en-us/insights/how-whole-life-carbon-emissions-assessments-will-reshape-data-centres/
https://www.arup.com/en-us/insights/how-whole-life-carbon-emissions-assessments-will-reshape-data-centres/
https://www.seedling.earth/en-us/post/the-carbon-footprint-of-data-centres-our-guide
https://www.seedling.earth/en-us/post/the-carbon-footprint-of-data-centres-our-guide
https://www.sunbirddcim.com/glossary/carbon-usage-effectiveness-cue
https://www.sunbirddcim.com/glossary/carbon-usage-effectiveness-cue


62	 Wilson, M. (2024). The Value of ITEEsv in Sustainable Data Centers. Nlyte. https://www.nlyte.com/blog/the-value-of-
iteesv-in-sustainable-data-centers/ 

63	 Uptime Institute. (n.d.). Tier Classification System. https://uptimeinstitute.com/tiers 

64	 Department for Environment, Food & Rural Affairs, UK Government. (2023). Understanding Biodiversity Net Gain. https://
www.gov.uk/guidance/understanding-biodiversity-net-gain 

65	 Anna. (n.d.). Land Use Change. HowGood. https://latis-help.howgood.com/en/articles/8444181-land-use-change 

66	 Ellen MacArthur Foundation. (2015). Methodology: An approach to measuring circularity. https://content.
ellenmacarthurfoundation.org/m/77e62bc9924c20d0/original/Circularity-Indicators-Methodology.pdf  

67	 ETDatacenters. (2026). AWS Redefines European Data Centre Policy for Sustainable Growth. https://datacenters.
economictimes.indiatimes.com/news/policy-land-power/aws-redefines-european-data-centre-policy-for-sustainable-
growth/129858031?next=1 

68	 World Economic Forum. (2025). Nature Positive: Role of the Technology Sector. https://www.weforum.org/publications/
nature-positive-role-of-the-technology-sector/

69	 World Economic Forum. (2025). Nature Positive: Role of the Technology Sector. https://www.weforum.org/publications/
nature-positive-role-of-the-technology-sector/

70	 Sources:

	– CBRE. (2024). Global Data Center Trends 2024. https://www.cbre.com/insights/reports/global-data-center-
trends-2024 

	– CBRE. (2026). Northern Virginia Data Center Market. https://www.cbre.com/insights/books/north-america-data-
center-trends-h2-2025/northern-virginia-data-center-market

	– Sierra Club Virginia Chapter. (2025). Data Center Impacts in Virginia. https://www.sierraclub.org/virginia/roanoke/data-
center-impacts-virginia

	– Menconi, K. (2026). South Bay Data Centers Present Environmental Challenges. San José Spotlight. https://
sanjosespotlight.com/south-bay-data-centers-present-environmental-challenges/

	– Gittelsohn, J., & Ma, M. (2025). Data Centers in Nvidia’s Hometown Stand Empty Awaiting Power. Bloomberg. 
https://www.bloomberg.com/news/articles/2025-11-10/data-centers-in-nvidia-s-hometown-stand-empty-awaiting-
power

	– RealClear AI. (2026). Santa Clara Data Center Market. https://www.realclear.ai/risk-index/hardest/santa-clara-data-
center

	– Data Center Watch. (2025). $64 Billion of Data Center Projects Have Been Blocked or Delayed Amid Local 
Opposition. https://www.datacenterwatch.org/report

71	 Sources:

	– Boyd-Madsen, L. (2025). What Ireland’s Data Center Crisis Means for the EU’s AI Sovereignty Plans. Tech Policy 
Press. https://www.techpolicy.press/what-irelands-data-center-crisis-means-for-the-eus-ai-sovereignty-plans/ 

	– Khan, Y. (2026). Bring Your Own Power, Ireland Tells Tech Titans Hungry for Data Centers. The Wall Street Journal. 
https://www.wsj.com/business/bring-your-own-power-ireland-tells-tech-titans-hungry-for-data-centers-ea750af8

	– CBRE. (2025). Asia Pacific Data Centre Trends & Opportunities. https://www.cbre.com/insights/reports/asia-pacific-
data-centre-trends-opportunities

	– Kang, I.-s., & Yoon, Y.-h. (2026). Korea Faces Growing Power Challenge as AI Data Centers Expand. Pulse by Maeil 
Business News Korea. https://pulse.mk.co.kr/news/english/12109230

	– Pak, A. (2024). Data Center Market Insights: South Korea. Digital Edge. https://www.digitaledgedc.com/resources/
data-centers/data-center-market-insights-south-korea/

	– Lee, J.-L. (2025). Data center construction sparks NIMBY opposition amid Korea’s big AI push. Korea JoongAng 
Daily. https://www.koreajoongangdaily.com/business/data-center-construction-sparks-nimby-opposition-amid-
koreas-big-ai-push/12141857

	– Johnson, C. (2026). The $176 Billion Detour: How Europe’s Data Centers Built Three Regulatory Workarounds When 
the Grid Said No. Avanza Energy. https://avanzaenergy.substack.com/p/the-176-billion-detour-how-europes

	– Towns, P., III. (2026). Local resident wants Dublin City Council to protect area from data centers. The Courier Herald. 
https://courierheraldtoday.com/data-centers/

	– Lhomedet, H. & Muenster, C. (2026). Where are authorities restricting data centres amid AI boom? Reuters. https://
www.reuters.com/legal/litigation/where-authorities-are-restricting-data-centres-amid-ai-boom-2026-07-14/

	– ARTICLE 19. (2026). Netherlands: Landmark data centre case to reclaim infrastructure for the public interest. https://
www.article19.org/resources/the-netherlands-landmark-data-centre-case-reclaim-infrastructure-for-the-public-
interest/

	– Butler, G. (2026). Extinction Rebellion pelt Microsoft data center site with acid-filled balloons. Data Center Dynamics. 
https://www.datacenterdynamics.com/en/news/extinction-rebellion-pelts-microsoft-data-center-site-with-acid-filled-
balloons/

Data Centre Sustainability and Resilience: A Decision Playbook for AI Infrastructure 67

https://www.nlyte.com/blog/the-value-of-iteesv-in-sustainable-data-centers/
https://www.nlyte.com/blog/the-value-of-iteesv-in-sustainable-data-centers/
https://uptimeinstitute.com/tiers
https://www.gov.uk/guidance/understanding-biodiversity-net-gain
https://www.gov.uk/guidance/understanding-biodiversity-net-gain
https://latis-help.howgood.com/en/articles/8444181-land-use-change
https://content.ellenmacarthurfoundation.org/m/77e62bc9924c20d0/original/Circularity-Indicators-Methodology.pdf
https://content.ellenmacarthurfoundation.org/m/77e62bc9924c20d0/original/Circularity-Indicators-Methodology.pdf
https://datacenters.economictimes.indiatimes.com/news/policy-land-power/aws-redefines-european-data-centre-policy-for-sustainable-growth/129858031?next=1
https://datacenters.economictimes.indiatimes.com/news/policy-land-power/aws-redefines-european-data-centre-policy-for-sustainable-growth/129858031?next=1
https://datacenters.economictimes.indiatimes.com/news/policy-land-power/aws-redefines-european-data-centre-policy-for-sustainable-growth/129858031?next=1
https://www.weforum.org/publications/nature-positive-role-of-the-technology-sector/
https://www.weforum.org/publications/nature-positive-role-of-the-technology-sector/
https://www.weforum.org/publications/nature-positive-role-of-the-technology-sector/
https://www.weforum.org/publications/nature-positive-role-of-the-technology-sector/
https://www.cbre.com/insights/reports/global-data-center-trends-2024
https://www.cbre.com/insights/reports/global-data-center-trends-2024
https://www.cbre.com/insights/books/north-america-data-center-trends-h2-2025/northern-virginia-data-center-market
https://www.cbre.com/insights/books/north-america-data-center-trends-h2-2025/northern-virginia-data-center-market
https://www.sierraclub.org/virginia/roanoke/data-center-impacts-virginia
https://www.sierraclub.org/virginia/roanoke/data-center-impacts-virginia
https://sanjosespotlight.com/south-bay-data-centers-present-environmental-challenges/
https://sanjosespotlight.com/south-bay-data-centers-present-environmental-challenges/
https://www.bloomberg.com/news/articles/2025-11-10/data-centers-in-nvidia-s-hometown-stand-empty-awaiting-power
https://www.bloomberg.com/news/articles/2025-11-10/data-centers-in-nvidia-s-hometown-stand-empty-awaiting-power
https://www.realclear.ai/risk-index/hardest/santa-clara-data-center
https://www.realclear.ai/risk-index/hardest/santa-clara-data-center
https://www.datacenterwatch.org/report?utm_source=chatgpt.com
https://www.techpolicy.press/what-irelands-data-center-crisis-means-for-the-eus-ai-sovereignty-plans/
https://www.wsj.com/business/bring-your-own-power-ireland-tells-tech-titans-hungry-for-data-centers-ea750af8
https://www.cbre.com/insights/reports/asia-pacific-data-centre-trends-opportunities
https://www.cbre.com/insights/reports/asia-pacific-data-centre-trends-opportunities
https://pulse.mk.co.kr/news/english/12109230
https://www.digitaledgedc.com/resources/data-centers/data-center-market-insights-south-korea/
https://www.digitaledgedc.com/resources/data-centers/data-center-market-insights-south-korea/
https://www.koreajoongangdaily.com/business/data-center-construction-sparks-nimby-opposition-amid-koreas-big-ai-push/12141857
https://www.koreajoongangdaily.com/business/data-center-construction-sparks-nimby-opposition-amid-koreas-big-ai-push/12141857
https://avanzaenergy.substack.com/p/the-176-billion-detour-how-europes
https://courierheraldtoday.com/data-centers/
https://www.reuters.com/legal/litigation/where-authorities-are-restricting-data-centres-amid-ai-boom-2026-07-14/
https://www.reuters.com/legal/litigation/where-authorities-are-restricting-data-centres-amid-ai-boom-2026-07-14/
https://www.article19.org/resources/the-netherlands-landmark-data-centre-case-reclaim-infrastructure-for-the-public-interest/
https://www.article19.org/resources/the-netherlands-landmark-data-centre-case-reclaim-infrastructure-for-the-public-interest/
https://www.article19.org/resources/the-netherlands-landmark-data-centre-case-reclaim-infrastructure-for-the-public-interest/
https://www.datacenterdynamics.com/en/news/extinction-rebellion-pelts-microsoft-data-center-site-with-acid-filled-balloons/
https://www.datacenterdynamics.com/en/news/extinction-rebellion-pelts-microsoft-data-center-site-with-acid-filled-balloons/


72	 Sources:

	– Wood Mackenzie. (2026, 26 March). UAE data centre power demand to double by 2030 as regulatory gaps constrain 
clean energy procurement [Press release]. https://www.woodmac.com/press-releases/uae-data-centre-power-
demand-to-double-by-2030-as-regulatory-gaps-constrain-clean-energy-procurement/ 

	– Meredith, S. & Roach, A. (2025). Thirsty AI mega projects raise alarm in some of Europe’s driest regions. CNBC. 
https://www.cnbc.com/2025/10/16/water-ai-mega-projects-raise-alarm-in-some-of-europes-driest-regions.html

	– Laguerre, D. (2026). Texas Data Centers: ERCOT Grapples with Feasibility in June 2026. Utica Phoenix. https://
uticaphoenix.net/texas-data-centers-ercot-grapples-with-feasibility-in-june-2026/

	– Bhat, D. (2025). Big Tech is building AI in the desert. The water may not last. Rest of World. https://restofworld.
org/2025/gulf-ai-water-crisis/

	– Baskin, B. (2026). Emerging Markets for Data Center Development in 2026. Acres. https://landvalues.acres.com/
emerging-markets-data-center-development-2026

	– LaBrecque, S. (2025). Desert Storm: Can data centres slake their insatiable thirst for water? Reuters. https://
www.reuters.com/sustainability/climate-energy/desert-storm-can-data-centres-slake-their-insatiable-thirst-water--
ecmii-2025-12-17/

73	 Sources:

	– Clensy, D. (2026). Strategic Land Planning for the UK’s Data Centre Future. https://www.burohappold.com/insights/
strategic-land-planning-for-the-uks-data centre-future/

	– Dux, S. (2026). Western Sydney Councils Warn Data Centre Boom Is Outpacing Planning. W.Media. https://w.media/
western-sydney-councils-warn-data-centre-boom-is-outpacing-planning/

	–  S&P Global Ratings. (2026). Australian Data Centers: Navigating Growth and Scrutiny. https://www.spglobal.com/
ratings/en/regulatory/article/australian-data-centers-navigating-growth-and-scrutiny-s101689239

	– CWR. (2024). China ICT Running Dry? The Rise of AI & Climate Risks Amplify Existing Water Risks Faced by Thirsty 
Data Centres. https://cwrrr.org/resources/analysis-reviews/china-ict-running-dry-the-rise-of-ai-climate-risks-amplify-
existing-water-risks-faced-by-thirsty-data-centres/

	– Kang, S. C., Liu, P. & Thompson, D. (2021). Beijing Steps Up Power and Renewable Energy Regulations on 
Datacenters. Vertiv. https://www.vertiv.com/en-us/about/news-and-events/articles/analyst-reports/beijing-steps-up-
power-and-renewable-energy-regulations-on-datacenters/

	– Hove, A. (2026). The China Data Centre Advantage: Hype versus Reality. Oxford Institute for Energy Studies. https://
www.oxfordenergy.org/publications/the-china-data-centre-advantage-hype-versus-reality/

	– Pengilley, V. (2026). Sydney’s Data Centre Boom Is Turning Suburbs into ‘Wastelands’, Councils Warn. ABC News. 
https://www.abc.net.au/news/2026-07-26/nsw-sydney-ai-data-centres-turn-suburbs-into-wastelands/106946638

	– Neill, P. (2026). Not Enough Water for UK’s Datacentre Plans, Trade Body Says. The Guardian. https://www.
theguardian.com/environment/2026/jul/21/not-enough-water-for-uks-datacentre-plans-trade-body-says

74	 Sources:

	– Iwanaga, N. (2025). Japan’s Data Centre Market Expands beyond Tokyo and Osaka. JLL. https://www.jll.com/en-in/
insights/japan-s-data-centre-market-expands-beyond-tokyo-and-osaka 

	– CBRE. (2026). Global Data Center Trends 2026. https://www.cbre.com/insights/reports/global-data-center-
trends-2026

	– CBRE. (2025). Asia Pacific Data Centre Trends & Opportunities. https://www.cbre.com/insights/reports/asia-pacific-
data-centre-trends-opportunities

	– S&P Global Ratings. (2026). Japan Data Centers: Supply Squeeze Will Shape Competition. https://www.spglobal.
com/ratings/en/regulatory/article/japan-data-centers-supply-squeeze-will-shape-competition-s101688453 

	– Jungblut, S.-I. (2025). Germany’s Data Center Boom Is Pushing the Power Grid to Its Limits. Tech Policy Press. 
https://www.techpolicy.press/germanys-data-center-boom-is-pushing-the-power-grid-to-its-limits/ 

	– Judge, P. (2022). Frankfurt Updates Its Plans for Environmental Data Center Zoning. Data Center Dynamics. https://
www.datacenterdynamics.com/en/news/frankfurt-updates-its-plans-for-environmental-data-center-zoning/

75	 Sources:

	– Alafranji, G. (2025). Examining Grid Congestion in the Nordics. RatedPower. https://ratedpower.com/blog/grid-
congestion-nordics/ 

	– Datacenters.com Colocation. (2024). New Power Usage Rules Will Impact Amsterdam Data Centers. https://www.
datacenters.com/news/new-power-usage-rules-will-impact-amsterdam-data-centers

	– Datacenters.com Technology. (2025). Are We Overlooking the Nordics? Europe’s Silent Data Center Powerhouse. 
https://www.datacenters.com/news/are-we-overlooking-the-nordics-europe-s-silent-data-center-powerhouse

	– Nordea. (2025). The Nordic power sector in transition: Risks, investments and the road to 2050. https://www.nordea.
com/en/news/the-nordic-power-sector-in-transition-risks-investments-and-the-road-to-2050

Data Centre Sustainability and Resilience: A Decision Playbook for AI Infrastructure 68

https://www.woodmac.com/press-releases/uae-data-centre-power-demand-to-double-by-2030-as-regulatory-gaps-constrain-clean-energy-procurement/
https://www.woodmac.com/press-releases/uae-data-centre-power-demand-to-double-by-2030-as-regulatory-gaps-constrain-clean-energy-procurement/
https://www.cnbc.com/2025/10/16/water-ai-mega-projects-raise-alarm-in-some-of-europes-driest-regions.html
https://uticaphoenix.net/texas-data-centers-ercot-grapples-with-feasibility-in-june-2026/
https://uticaphoenix.net/texas-data-centers-ercot-grapples-with-feasibility-in-june-2026/
https://restofworld.org/2025/gulf-ai-water-crisis/
https://restofworld.org/2025/gulf-ai-water-crisis/
https://landvalues.acres.com/emerging-markets-data-center-development-2026
https://landvalues.acres.com/emerging-markets-data-center-development-2026
https://www.reuters.com/sustainability/climate-energy/desert-storm-can-data-centres-slake-their-insatiable-thirst-water--ecmii-2025-12-17/
https://www.reuters.com/sustainability/climate-energy/desert-storm-can-data-centres-slake-their-insatiable-thirst-water--ecmii-2025-12-17/
https://www.reuters.com/sustainability/climate-energy/desert-storm-can-data-centres-slake-their-insatiable-thirst-water--ecmii-2025-12-17/
https://www.burohappold.com/insights/strategic-land-planning-for-the-uks-data%20centre-future/
https://www.burohappold.com/insights/strategic-land-planning-for-the-uks-data%20centre-future/
https://w.media/western-sydney-councils-warn-data-centre-boom-is-outpacing-planning/
https://w.media/western-sydney-councils-warn-data-centre-boom-is-outpacing-planning/
https://www.spglobal.com/ratings/en/regulatory/article/australian-data-centers-navigating-growth-and-scrutiny-s101689239
https://www.spglobal.com/ratings/en/regulatory/article/australian-data-centers-navigating-growth-and-scrutiny-s101689239
https://cwrrr.org/resources/analysis-reviews/china-ict-running-dry-the-rise-of-ai-climate-risks-amplify-existing-water-risks-faced-by-thirsty-data-centres/
https://cwrrr.org/resources/analysis-reviews/china-ict-running-dry-the-rise-of-ai-climate-risks-amplify-existing-water-risks-faced-by-thirsty-data-centres/
https://www.vertiv.com/en-us/about/news-and-events/articles/analyst-reports/beijing-steps-up-power-and-renewable-energy-regulations-on-datacenters/
https://www.vertiv.com/en-us/about/news-and-events/articles/analyst-reports/beijing-steps-up-power-and-renewable-energy-regulations-on-datacenters/
https://www.oxfordenergy.org/publications/the-china-data-centre-advantage-hype-versus-reality/
https://www.oxfordenergy.org/publications/the-china-data-centre-advantage-hype-versus-reality/
https://www.abc.net.au/news/2026-07-26/nsw-sydney-ai-data-centres-turn-suburbs-into-wastelands/106946638
https://www.theguardian.com/environment/2026/jul/21/not-enough-water-for-uks-datacentre-plans-trade-body-says
https://www.theguardian.com/environment/2026/jul/21/not-enough-water-for-uks-datacentre-plans-trade-body-says
https://www.jll.com/en-in/insights/japan-s-data-centre-market-expands-beyond-tokyo-and-osaka
https://www.jll.com/en-in/insights/japan-s-data-centre-market-expands-beyond-tokyo-and-osaka
https://www.cbre.com/insights/reports/global-data-center-trends-2026
https://www.cbre.com/insights/reports/global-data-center-trends-2026
https://www.cbre.com/insights/reports/asia-pacific-data-centre-trends-opportunities
https://www.cbre.com/insights/reports/asia-pacific-data-centre-trends-opportunities
https://www.spglobal.com/ratings/en/regulatory/article/japan-data-centers-supply-squeeze-will-shape-competition-s101688453
https://www.spglobal.com/ratings/en/regulatory/article/japan-data-centers-supply-squeeze-will-shape-competition-s101688453
https://www.techpolicy.press/germanys-data-center-boom-is-pushing-the-power-grid-to-its-limits/
https://www.datacenterdynamics.com/en/news/frankfurt-updates-its-plans-for-environmental-data-center-zoning/
https://www.datacenterdynamics.com/en/news/frankfurt-updates-its-plans-for-environmental-data-center-zoning/
https://ratedpower.com/blog/grid-congestion-nordics/
https://ratedpower.com/blog/grid-congestion-nordics/
https://www.datacenters.com/news/new-power-usage-rules-will-impact-amsterdam-data-centers
https://www.datacenters.com/news/new-power-usage-rules-will-impact-amsterdam-data-centers
https://www.datacenters.com/news/are-we-overlooking-the-nordics-europe-s-silent-data-center-powerhouse
https://www.nordea.com/en/news/the-nordic-power-sector-in-transition-risks-investments-and-the-road-to-2050
https://www.nordea.com/en/news/the-nordic-power-sector-in-transition-risks-investments-and-the-road-to-2050


76	 Wahba, D., Omran, A. A., Adly, A., Gad, A., Arman, H. & El-Bagoury, H. (2025). Optimizing Site Selection for 
Construction: Integrating GIS Modeling, Geophysical, Geotechnical and Geomorphological Data Using the Analytic 
Hierarchy Process. ISPRS International Journal of Geo-Information, vol. 14, no. 1, article 3. https://doi.org/10.3390/
ijgi14010003 

77	 Taskforce on Nature-related Financial Disclosures. (2023). Guidance on the Identification and Assessment of Nature-
related Issues: The TNFD LEAP Approach (Version 1.1). https://tnfd.global/publication/additional-guidance-on-
assessment-of-nature-related-issues-the-leap-approach/

78	 International Finance Corporation. (2012). IFC Performance Standards on Environmental and Social Sustainability. https://
www.ifc.org/content/dam/ifc/doc/mgrt/ifc-performance-standards.pdf 

79	 Pacific Northwest National Laboratory, American Society of Heating, Refrigerating and Air-Conditioning Engineers & 
National Electrical Manufacturers Association. (2026). AI Data Center Energy Performance Framework. https://www.
ashrae.org/technical-resources/ai-data-center-framework 

80	 World Economic Forum. (2025). Nature Positive: Role of the Technology Sector. https://www.weforum.org/publications/
nature-positive-role-of-the-technology-sector/

81	 OpenEarth. (2025). Unveiling the Climate Change Risk Assessment [CCRA] Process: Insights from Brazil’s Cities. https://
www.openearth.org/blog/unveiling-the-climate-change-risk-assessment-ccra-process-insights-from-brazils-cities 

82	 NDC Partnership. (n.d.). Climate Risk and Vulnerability Assessment Tool: Communities and Water Infrastructure 
Projects. https://ndcpartnership.org/knowledge-portal/climate-toolbox/climate-risk-and-vulnerability-assessment-tool-
communities-and-water-infrastructure 

83	 International Organization for Standardization. (2021). ISO 14091:2021. https://www.iso.org/standard/68508.html 

84	 Mott MacDonald. (n.d.). PCRAM 2.0. https://www.mottmac.com/en-us/insights/topics/pcram-the-industry-methodology-
for-climate-resilient-infrastructure-investment/ 

85	 British Standards Institution. (2021). BS 8631:2021. https://knowledge.bsigroup.com/products/adaptation-to-climate-
change-using-adaptation-pathways-for-decision-making-guide 

86	 Nautilus Data Technologies. (2025). Data Center Liquid Cooling: Technologies, Benefits, & Use Cases. https://nautilusdt.
com/data-center-liquid-cooling-solutions/ 

87	 Elizondo, C. (2025). Dynamic cooling solutions: How hybrid systems meet AI’s ever-changing thermal requirements. 
Vertiv. https://www.vertiv.com/en-us/insights/articles/blog-posts/dynamic-cooling-solutions-how-hybrid-systems-meet-
ais-ever-changing-thermal-requirements/ 

88	 Kennedy, V. & Van Dyke, M. (n.d.). A Modern Economy: Transforming Data Center Cooling with Sustainable Water 
Solutions. STACK Infrastructure. https://www.stackinfra.com/resources/thought-leadership/a-modern-economy-
transforming-data-center-cooling-with-sustainable-water-solutions/ 

89	 Niva, W.S., Fisher, L. & Hahn-Petersen, L.A. (2025). Data centres use vast amounts of water: Here’s how we advance 
water circularity. World Economic Forum. https://www.weforum.org/stories/circular-economy/data-centres-and-water-
circularity/ 

90	 Ghosh, S. & Damodara, J. (2026). Scalable data centers: Power generation and delivery challenges and solutions. Energy 
Reports, vol. 15, article 109178. https://www.sciencedirect.com/science/article/pii/S2352484726001472 

91	 Niva, W.S., Fisher, L. & Hahn-Petersen, L.A. (2025). Data centres use vast amounts of water: Here’s how we advance 
water circularity. World Economic Forum. https://www.weforum.org/stories/circular-economy/data-centres-and-water-
circularity/

92	 Niva, W.S., Fisher, L. & Hahn-Petersen, L.A. (2025). Data centres use vast amounts of water: Here’s how we advance 
water circularity. World Economic Forum. https://www.weforum.org/stories/circular-economy/data-centres-and-water-
circularity/

93	 Pacheco, R. (2026). The White Space in Data Centers: A Key Strategy to Address High-Density Challenges. Vertiv. 
https://www.vertiv.com/en-latam/insights/articles/blog-posts/the-white-space-in-data-centers-a-key-strategy-to-
address-high-density-challenges/ 

94	 USG Corporation. (n.d.). Future-Proof Your Data Center with Structural Ceilings. https://www.usg.com/en-US/about-usg/
news/future-proof-your-data-center-structural-ceilings 

95	 Sources:

	– Federal Emergency Management Agency (FEMA). (2022). Hurricane and Flood Mitigation Handbook for Public 
Facilities: Fact Sheet 3.0 – Buildings, Systems and Equipment. https://www.fema.gov/sites/default/files/documents/
fema_p-2181-fact-sheet-3-0-buildings.pdf 

	– Federal Emergency Management Agency (FEMA) and National Institute of Standards and Technology (NIST). (2023). 
Design Guide for New Tornado Load Requirements in ASCE 7-22. https://www.nist.gov/publications/design-guide-
new-tornado-load-requirements-asce-7-22

96	 Ledes. (2024). Electrical Conduit 101: Key Considerations for Data Centers. https://www.ledestube.com/electrical-
conduit-101-key-considerations-for-data-centers/ 

97	 Niles, S. (2015). Standardization and Modularity in Data Center Physical Infrastructure [White Paper 116, revision 
3]. Schneider Electric. https://download.schneider-electric.com/files?p_Doc_Ref=SPD_VAVR-626VPD_EN&p_
enDocType=White+Paper&p_File_Name=VAVR-626VPD_R3_EN.pdf 

Data Centre Sustainability and Resilience: A Decision Playbook for AI Infrastructure 69

https://doi.org/10.3390/ijgi14010003
https://doi.org/10.3390/ijgi14010003
https://tnfd.global/publication/additional-guidance-on-assessment-of-nature-related-issues-the-leap-approach/
https://tnfd.global/publication/additional-guidance-on-assessment-of-nature-related-issues-the-leap-approach/
https://www.ifc.org/content/dam/ifc/doc/mgrt/ifc-performance-standards.pdf
https://www.ifc.org/content/dam/ifc/doc/mgrt/ifc-performance-standards.pdf
https://www.ashrae.org/technical-resources/ai-data-center-framework
https://www.ashrae.org/technical-resources/ai-data-center-framework
https://www.weforum.org/publications/nature-positive-role-of-the-technology-sector/
https://www.weforum.org/publications/nature-positive-role-of-the-technology-sector/
https://www.openearth.org/blog/unveiling-the-climate-change-risk-assessment-ccra-process-insights-from-brazils-cities
https://www.openearth.org/blog/unveiling-the-climate-change-risk-assessment-ccra-process-insights-from-brazils-cities
https://ndcpartnership.org/knowledge-portal/climate-toolbox/climate-risk-and-vulnerability-assessment-tool-communities-and-water-infrastructure
https://ndcpartnership.org/knowledge-portal/climate-toolbox/climate-risk-and-vulnerability-assessment-tool-communities-and-water-infrastructure
https://www.iso.org/standard/68508.html
https://www.mottmac.com/en-us/insights/topics/pcram-the-industry-methodology-for-climate-resilient-infrastructure-investment/
https://www.mottmac.com/en-us/insights/topics/pcram-the-industry-methodology-for-climate-resilient-infrastructure-investment/
https://knowledge.bsigroup.com/products/adaptation-to-climate-change-using-adaptation-pathways-for-decision-making-guide
https://knowledge.bsigroup.com/products/adaptation-to-climate-change-using-adaptation-pathways-for-decision-making-guide
https://nautilusdt.com/data-center-liquid-cooling-solutions/
https://nautilusdt.com/data-center-liquid-cooling-solutions/
https://www.vertiv.com/en-us/insights/articles/blog-posts/dynamic-cooling-solutions-how-hybrid-systems-meet-ais-ever-changing-thermal-requirements/
https://www.vertiv.com/en-us/insights/articles/blog-posts/dynamic-cooling-solutions-how-hybrid-systems-meet-ais-ever-changing-thermal-requirements/
https://www.stackinfra.com/resources/thought-leadership/a-modern-economy-transforming-data-center-cooling-with-sustainable-water-solutions/
https://www.stackinfra.com/resources/thought-leadership/a-modern-economy-transforming-data-center-cooling-with-sustainable-water-solutions/
https://www.weforum.org/stories/circular-economy/data-centres-and-water-circularity/
https://www.weforum.org/stories/circular-economy/data-centres-and-water-circularity/
https://www.sciencedirect.com/science/article/pii/S2352484726001472
https://www.weforum.org/stories/circular-economy/data-centres-and-water-circularity/
https://www.weforum.org/stories/circular-economy/data-centres-and-water-circularity/
https://www.weforum.org/stories/circular-economy/data-centres-and-water-circularity/
https://www.weforum.org/stories/circular-economy/data-centres-and-water-circularity/
https://www.vertiv.com/en-latam/insights/articles/blog-posts/the-white-space-in-data-centers-a-key-strategy-to-address-high-density-challenges/
https://www.vertiv.com/en-latam/insights/articles/blog-posts/the-white-space-in-data-centers-a-key-strategy-to-address-high-density-challenges/
https://www.usg.com/en-US/about-usg/news/future-proof-your-data-center-structural-ceilings
https://www.usg.com/en-US/about-usg/news/future-proof-your-data-center-structural-ceilings
https://www.fema.gov/sites/default/files/documents/fema_p-2181-fact-sheet-3-0-buildings.pdf
https://www.fema.gov/sites/default/files/documents/fema_p-2181-fact-sheet-3-0-buildings.pdf
https://www.nist.gov/publications/design-guide-new-tornado-load-requirements-asce-7-22
https://www.nist.gov/publications/design-guide-new-tornado-load-requirements-asce-7-22
https://www.ledestube.com/electrical-conduit-101-key-considerations-for-data-centers/
https://www.ledestube.com/electrical-conduit-101-key-considerations-for-data-centers/
https://download.schneider-electric.com/files?p_Doc_Ref=SPD_VAVR-626VPD_EN&p_enDocType=White+Paper&p_File_Name=VAVR-626VPD_R3_EN.pdf
https://download.schneider-electric.com/files?p_Doc_Ref=SPD_VAVR-626VPD_EN&p_enDocType=White+Paper&p_File_Name=VAVR-626VPD_R3_EN.pdf


98	 ICE Group. (2023). PAS 2080: Carbon management in buildings and infrastructure guidance. https://www.ice.
org.uk/areas-of-interest/decarbonisation/guidance-document-pas2080?utm_campaign=pas2080_pr&utm_
medium=press+release&utm_source=BSI+release 

99	 Sources:

	– OpenEarth. (2025). Unveiling the Climate Change Risk Assessment [CCRA] Process: Insights from Brazil’s Cities. 
https://www.openearth.org/blog/unveiling-the-climate-change-risk-assessment-ccra-process-insights-from-brazils-
cities

	– NDC Partnership. (n.d.). Climate Risk and Vulnerability Assessment Tool: Communities and Water Infrastructure 
Projects. https://ndcpartnership.org/knowledge-portal/climate-toolbox/climate-risk-and-vulnerability-assessment-tool-
communities-and-water-infrastructure  

	– Mott MacDonald. (n.d.). PCRAM 2.0. https://www.mottmac.com/en-us/insights/topics/pcram-the-industry-
methodology-for-climate-resilient-infrastructure-investment/

	– Climate Neutral Data Centre Pact. (2025). Climate Neutral Data Center Pact: Initiative for Climate Neutral Data Centers 
in Europe. https://www.climateneutraldatacentre.net/wp-content/uploads/2025/06/CNDCP-Initiative-2025.pdf 

100	 GRESB. (n.d.). GRESB Data Center Assessment. https://www.gresb.com/products/data-center-assessment/ 

101	 Fast-Infra. (n.d.). What are the dimensions and criteria of the FAST-Infra Label. https://www.fastinfralabel.org/faqs/what-
are-the-dimensions-and-criteria-of-the-fast-infra-label 

102	 Equator Principles Limited & Arup International Projects Limited. (2026). Guidance to Support Effective Application of the 
Equator Principles for Data Centre Projects. https://equator-principles.com/app/uploads/Guidance_Application-of-the-
EPs-for-Data-Centre-Projects_May-2026.pdf    

103	 International Financial Reporting Standards (IFRS). (n.d.). Introduction to the ISSB and IFRS Sustainability Disclosure 
Standards. https://www.ifrs.org/sustainability/knowledge-hub/introduction-to-issb-and-ifrs-sustainability-disclosure-
standards/

104	 International Organization for Standardization. (2026). ISO 14092:2026. https://www.iso.org/standard/14092 

105	 Cambre Codington. (2025). Waste Compliance Fundamentals for Data Centers. All4. https://www.all4inc.com/4-the-
record-articles/waste-compliance-fundamentals-for-data-centers/ 

106	 World Green Building Council. (2026, 22 April). World’s leading building and climate organizations launch coalition to 
green data centres [Press release]. https://worldgbc.org/article/green-data-centres-coalition/ 

107	 Elemental Impact. (n.d.). Data Center Innovation Initiative. https://elementalimpact.com/data-center-innovation-initiative/ 

108	 Climate Neutral Data Centre Pact. (n.d.). Climate Neutral Data Centre Pact. https://www.climateneutraldatacentre.net/ 

109	 Infrastructure Masons Climate Accord. (n.d.). Achieving decarbonization in digital infrastructure. https://climateaccord.
org/ 

110	 Open Compute Project Foundation. (n.d.). Open Compute Project. https://www.opencompute.org/ 

111	 European Green Digital Coalition. (n.d.). European Green Digital Coalition. https://www.greendigitalcoalition.eu/ 

112	 Water Environment Federation. (n.d.). Water-AI Nexus Center of Excellence. https://water-ai-nexus.org/#about 

113	 The Trade Council of Denmark. (n.d.). The Danish Data Center Alliance. https://thetradecouncil.dk/en/services/export/
global-industry-teams/energy-and-environment-na/future-energies/the-danish-data-center-alliance/ 

114	 Emissions First Partnership (EFP). (2024). First Things First: Accelerating Grid Decarbonization. https://www.
emissionsfirst.com/ 

115	 Tozzi, C. (2026). What Next-Gen Chips Might Mean for Data Centers. Data Center Knowledge. https://www.
datacenterknowledge.com/data-center-chips/what-next-gen-chips-might-mean-for-data-centers 

116	 Datacenters.com Colocation. (2025). Liquid Cooling vs. Air Cooling: Which One Will Dominate Data Centers? https://
www.datacenters.com/news/liquid-cooling-vs-air-cooling-which-one-will-dominate-data-centers-in-2025 

117	 North, M. (2025). Here’s how data centre heat can warm your home. World Economic Forum. https://www.weforum.org/
stories/2025/06/sustainable-data-centre-heating/ 

118	 Parker, J. (2026). Hotter Than a Hot Tub: The 45°C Breakthrough to Cool AI’s Biggest Machines. NVIDIA. https://blogs.
nvidia.com/blog/liquid-cooling-ai-factories/

119	 DataBank. (n.d.). How does AI optimize data center efficiency? https://www.databank.com/faq/how-does-ai-optimize-
data-center-efficiency/ 

120	 Sources:

	– Crosley, B. (2026). First Orbital Data Center Nodes Reach Space: The January 2026 Milestone. Introl. https://introl.
com/blog/orbital-data-center-nodes-launch-space-computing-infrastructure-january-2026 

	– Starcloud. (2026). Starcloud-1. https://www.starcloud.com/starcloud-1   

121	 Thompson, B. (2026). World’s first underwater data center powered by wind is now online. New Atlas. https://newatlas.
com/energy/china-underwater-data-center-opens/. 

Data Centre Sustainability and Resilience: A Decision Playbook for AI Infrastructure 70

https://www.ice.org.uk/areas-of-interest/decarbonisation/guidance-document-pas2080?utm_campaign=pas2080_pr&utm_medium=press+release&utm_source=BSI+release
https://www.ice.org.uk/areas-of-interest/decarbonisation/guidance-document-pas2080?utm_campaign=pas2080_pr&utm_medium=press+release&utm_source=BSI+release
https://www.ice.org.uk/areas-of-interest/decarbonisation/guidance-document-pas2080?utm_campaign=pas2080_pr&utm_medium=press+release&utm_source=BSI+release
https://www.openearth.org/blog/unveiling-the-climate-change-risk-assessment-ccra-process-insights-from-brazils-cities
https://www.openearth.org/blog/unveiling-the-climate-change-risk-assessment-ccra-process-insights-from-brazils-cities
https://ndcpartnership.org/knowledge-portal/climate-toolbox/climate-risk-and-vulnerability-assessment-tool-communities-and-water-infrastructure
https://ndcpartnership.org/knowledge-portal/climate-toolbox/climate-risk-and-vulnerability-assessment-tool-communities-and-water-infrastructure
https://www.mottmac.com/en-us/insights/topics/pcram-the-industry-methodology-for-climate-resilient-infrastructure-investment/
https://www.mottmac.com/en-us/insights/topics/pcram-the-industry-methodology-for-climate-resilient-infrastructure-investment/
https://www.climateneutraldatacentre.net/wp-content/uploads/2025/06/CNDCP-Initiative-2025.pdf
https://www.gresb.com/products/data-center-assessment/
https://www.fastinfralabel.org/faqs/what-are-the-dimensions-and-criteria-of-the-fast-infra-label
https://www.fastinfralabel.org/faqs/what-are-the-dimensions-and-criteria-of-the-fast-infra-label
https://equator-principles.com/app/uploads/Guidance_Application-of-the-EPs-for-Data-Centre-Projects_May-2026.pdf
https://equator-principles.com/app/uploads/Guidance_Application-of-the-EPs-for-Data-Centre-Projects_May-2026.pdf
https://www.ifrs.org/sustainability/knowledge-hub/introduction-to-issb-and-ifrs-sustainability-disclosure-standards/
https://www.ifrs.org/sustainability/knowledge-hub/introduction-to-issb-and-ifrs-sustainability-disclosure-standards/
https://www.iso.org/standard/14092
https://www.all4inc.com/4-the-record-articles/waste-compliance-fundamentals-for-data-centers/
https://www.all4inc.com/4-the-record-articles/waste-compliance-fundamentals-for-data-centers/
https://worldgbc.org/article/green-data-centres-coalition/
https://elementalimpact.com/data-center-innovation-initiative/
https://www.climateneutraldatacentre.net/
https://climateaccord.org/
https://climateaccord.org/
https://www.opencompute.org/
https://www.greendigitalcoalition.eu/
https://thetradecouncil.dk/en/services/export/global-industry-teams/energy-and-environment-na/future-energies/the-danish-data-center-alliance/
https://thetradecouncil.dk/en/services/export/global-industry-teams/energy-and-environment-na/future-energies/the-danish-data-center-alliance/
https://www.emissionsfirst.com/
https://www.emissionsfirst.com/
https://www.datacenterknowledge.com/data-center-chips/what-next-gen-chips-might-mean-for-data-centers
https://www.datacenterknowledge.com/data-center-chips/what-next-gen-chips-might-mean-for-data-centers
https://www.datacenters.com/news/liquid-cooling-vs-air-cooling-which-one-will-dominate-data-centers-in-2025
https://www.datacenters.com/news/liquid-cooling-vs-air-cooling-which-one-will-dominate-data-centers-in-2025
https://www.weforum.org/stories/2025/06/sustainable-data-centre-heating/
https://www.weforum.org/stories/2025/06/sustainable-data-centre-heating/
https://blogs.nvidia.com/blog/liquid-cooling-ai-factories/
https://blogs.nvidia.com/blog/liquid-cooling-ai-factories/
https://www.databank.com/faq/how-does-ai-optimize-data-center-efficiency/
https://www.databank.com/faq/how-does-ai-optimize-data-center-efficiency/
https://introl.com/blog/orbital-data-center-nodes-launch-space-computing-infrastructure-january-2026
https://introl.com/blog/orbital-data-center-nodes-launch-space-computing-infrastructure-january-2026
https://www.starcloud.com/starcloud-1
https://newatlas.com/energy/china-underwater-data-center-opens/
https://newatlas.com/energy/china-underwater-data-center-opens/


122	 The State Council of the People’s Republic of China. (2025). China completes construction of world’s first wind-
powered underwater data center. Xinhua News Agency. https://english.www.gov.cn/news/202510/21/content_
WS68f72c76c6d00ca5f9a06f20.html 

123	 Iron Mountain Data Centers. (2023). W. Pennsylvania Data Center (WPA-1). https://edge.sitecorecloud.io/ironmountain-
c8dd68e9/media/project/iron-mountain/iron-mountain/files/services/imdc/locations/data-center-pennsylvania-brochure.
pdf?sc_lang=en 

124	 Williment, C. (2026). Envision Targets Gobi Desert for AI Data Centre Expansion. Data Centre Magazine. https://
datacentremagazine.com/news/envision-targets-gobi-desert-for-ai-data-centre-expansion 

125	 Ohnsman, A. (2026). Forget Elon’s data centers in space. This startup wants to float them at sea. Forbes. https://www.
forbes.com/sites/alanohnsman/2026/06/15/forget-elons-data-centers-in-space-this-startup-wants-to-float-them-at-sea/ 

126	 Electric Choice. (2026). U.S. Data Center Power Consumption Map. https://www.electricchoice.com/datacenters/ 

127	 CyrusOne. (n.d.). Houston, TX: HOU3-HOU4. https://www.cyrusone.com/data-centers/north-america/houston-tx 

128	 Electric Choice. (2026). U.S. Data Center Power Consumption Map. https://www.electricchoice.com/datacenters/

129	 Sources:

	– Datacenter.fyi. (n.d.). Equinix Data Center (6288d1e0). https://www.datacenter.fyi/public-record/equinix-6288d1e0 

	– Datacenters.com. (n.d.). Digital Realty: Silicon Valley SJC14 Data Center. https://www.datacenters.com/digital-realty-
silicon-valley-sjc14

130	 Saha, A. (2026). Edge Data Centers for AI: The Future of Distributed Infrastructure. Hanwha Data Centers. https://www.
hanwhadatacenters.com/blog/edge-data-centers-for-ai-the-future-of-distributed-infrastructure/ 

131	 Datacenters.com Energy. (2025). Why New Data Center Projects Are Being Designed Around Power First. https://www.
datacenters.com/news/power-first-development-how-data-center-projects-are-now-designed-backwards 

132	 Sources:

	– Goovaerts, D. (2026). About 700 data centers are being built in U.S. as public outcry increases. Fierce Network. 
https://www.fierce-network.com/cloud/data-centers-grapple-demands-responsible-development 

	– Snider, S. (2026). Data Center Developers Bring Biodiversity to Life in Site Selection. Data Center Knowledge. https://
www.datacenterknowledge.com/build-design/data-center-developers-bring-biodiversity-to-life-in-site-selection

133	 Goldman Sachs. (2026). US Data Center Power Demand Projected to Double by 2027. https://www.goldmansachs.
com/insights/articles/us-data-center-power-demand-projected-to-double-by-2027 

134	 Datacenters.com. (2026). Hybrid Power Systems Are Becoming the New Standard for Data Centers. https://www.
datacenters.com/news/hybrid-power-systems-are-becoming-the-new-standard-for-data-centers 

135	 Craske, B. (2026). How Closed-Loop Cooling Is Reshaping Data Centre Design. Data Centre Magazine. https://
datacentremagazine.com/news/how-closed-loop-cooling-is-reshaping-data-centre-design 

136	 Sources:

	– Datacenters.com Technology. (2026). Modular AI Data Centers Are Changing How Capacity Gets Delivered. https://
www.datacenters.com/news/modular-ai-data-centers-are-changing-how-capacity-gets-delivered 

	– Swamy, P. S. (2026). Built for Speed: How Modular Data Centres Are Accelerating Digital Infrastructure Growth. 
Cushman & Wakefield. https://www.cushmanwakefield.com/en/insights/apac-dcinsights-built-for-speed

137	 Sources:

	– Kaur, P. (2026). Supply Chain Constraints Are Curbing US Data Center Development. Rabobank. https://www.
rabobank.com/knowledge/d011526506-supply-chain-constraints-are-curbing-us-data-center-development 

	– Bourgonje, P. (2026). The Biggest Risks in Data Center Construction Supply Chains. Caliber. https://caliber.global/
blog/data-center-construction-supply-chain-risks

138	 del Maestro, A. (2026). The Size of the Prize Is Getting Bigger and More Complex: The Case for Partnerships in Data 
Center Delivery. AECOM. https://insights.aecom.com/blog/the-size-of-the-prize-is-getting-bigger-and-more-complex-
the-case-for-partnerships-in-data-center-delivery

139	 International Telecommunication Union. (2026). Guidelines for Assessing the Environmental Impact of Artificial Intelligence 
Systems (Recommendation ITU-T L.1801). https://www.itu.int/epublications/es/publication/itu-t-l-1801-2026-02-
guidelines-for-assessing-the-environmental-impact-of-artificial-intelligence-systems/en? 

140	 Datacenters.com Energy. (2025). Why New Data Center Projects Are Being Designed Around Power First. https://www.
datacenters.com/news/power-first-development-how-data-center-projects-are-now-designed-backwards

141	 Simonovich, L. & Beato, F. (2026). Why Data Centres Are Reshaping Resilience and Cybersecurity for Critical 
Infrastructure. World Economic Forum. https://www.weforum.org/stories/cybersecurity/data-centre-resilience-
cybersecurity-critical-infrastructure/ 

142	 Organisation for Economic Co-operation and Development (OECD). (2025). The Environmental Sustainability of 
Communication Networks. OECD Digital Economy Papers, no. 372. https://www.oecd.org/content/dam/oecd/en/
publications/reports/2025/02/the-environmental-sustainability-of-communication-networks_66fe3a2a/d1cb2210-en.pdf 

Data Centre Sustainability and Resilience: A Decision Playbook for AI Infrastructure 71

https://english.www.gov.cn/news/202510/21/content_WS68f72c76c6d00ca5f9a06f20.html
https://english.www.gov.cn/news/202510/21/content_WS68f72c76c6d00ca5f9a06f20.html
https://edge.sitecorecloud.io/ironmountain-c8dd68e9/media/project/iron-mountain/iron-mountain/files/services/imdc/locations/data-center-pennsylvania-brochure.pdf?sc_lang=en
https://edge.sitecorecloud.io/ironmountain-c8dd68e9/media/project/iron-mountain/iron-mountain/files/services/imdc/locations/data-center-pennsylvania-brochure.pdf?sc_lang=en
https://edge.sitecorecloud.io/ironmountain-c8dd68e9/media/project/iron-mountain/iron-mountain/files/services/imdc/locations/data-center-pennsylvania-brochure.pdf?sc_lang=en
https://datacentremagazine.com/news/envision-targets-gobi-desert-for-ai-data-centre-expansion
https://datacentremagazine.com/news/envision-targets-gobi-desert-for-ai-data-centre-expansion
https://www.forbes.com/sites/alanohnsman/2026/06/15/forget-elons-data-centers-in-space-this-startup-wants-to-float-them-at-sea/
https://www.forbes.com/sites/alanohnsman/2026/06/15/forget-elons-data-centers-in-space-this-startup-wants-to-float-them-at-sea/
https://www.electricchoice.com/datacenters/
https://www.cyrusone.com/data-centers/north-america/houston-tx
https://www.electricchoice.com/datacenters/
https://www.datacenter.fyi/public-record/equinix-6288d1e0
https://www.datacenters.com/digital-realty-silicon-valley-sjc14
https://www.datacenters.com/digital-realty-silicon-valley-sjc14
https://www.hanwhadatacenters.com/blog/edge-data-centers-for-ai-the-future-of-distributed-infrastructure/
https://www.hanwhadatacenters.com/blog/edge-data-centers-for-ai-the-future-of-distributed-infrastructure/
https://www.datacenters.com/news/power-first-development-how-data-center-projects-are-now-designed-backwards
https://www.datacenters.com/news/power-first-development-how-data-center-projects-are-now-designed-backwards
https://www.fierce-network.com/cloud/data-centers-grapple-demands-responsible-development
https://www.datacenterknowledge.com/build-design/data-center-developers-bring-biodiversity-to-life-in-site-selection
https://www.datacenterknowledge.com/build-design/data-center-developers-bring-biodiversity-to-life-in-site-selection
https://www.goldmansachs.com/insights/articles/us-data-center-power-demand-projected-to-double-by-2027
https://www.goldmansachs.com/insights/articles/us-data-center-power-demand-projected-to-double-by-2027
https://www.datacenters.com/news/hybrid-power-systems-are-becoming-the-new-standard-for-data-centers
https://www.datacenters.com/news/hybrid-power-systems-are-becoming-the-new-standard-for-data-centers
https://datacentremagazine.com/news/how-closed-loop-cooling-is-reshaping-data-centre-design
https://datacentremagazine.com/news/how-closed-loop-cooling-is-reshaping-data-centre-design
https://www.datacenters.com/news/modular-ai-data-centers-are-changing-how-capacity-gets-delivered
https://www.datacenters.com/news/modular-ai-data-centers-are-changing-how-capacity-gets-delivered
https://www.cushmanwakefield.com/en/insights/apac-dcinsights-built-for-speed
https://www.rabobank.com/knowledge/d011526506-supply-chain-constraints-are-curbing-us-data-center-development
https://www.rabobank.com/knowledge/d011526506-supply-chain-constraints-are-curbing-us-data-center-development
https://caliber.global/blog/data-center-construction-supply-chain-risks
https://caliber.global/blog/data-center-construction-supply-chain-risks
https://insights.aecom.com/blog/the-size-of-the-prize-is-getting-bigger-and-more-complex-the-case-for-partnerships-in-data-center-delivery
https://insights.aecom.com/blog/the-size-of-the-prize-is-getting-bigger-and-more-complex-the-case-for-partnerships-in-data-center-delivery
https://www.itu.int/epublications/es/publication/itu-t-l-1801-2026-02-guidelines-for-assessing-the-environmental-impact-of-artificial-intelligence-systems/en?
https://www.itu.int/epublications/es/publication/itu-t-l-1801-2026-02-guidelines-for-assessing-the-environmental-impact-of-artificial-intelligence-systems/en?
https://www.datacenters.com/news/power-first-development-how-data-center-projects-are-now-designed-backwards
https://www.datacenters.com/news/power-first-development-how-data-center-projects-are-now-designed-backwards
https://www.weforum.org/stories/cybersecurity/data-centre-resilience-cybersecurity-critical-infrastructure/
https://www.weforum.org/stories/cybersecurity/data-centre-resilience-cybersecurity-critical-infrastructure/
https://www.oecd.org/content/dam/oecd/en/publications/reports/2025/02/the-environmental-sustainability-of-communication-networks_66fe3a2a/d1cb2210-en.pdf
https://www.oecd.org/content/dam/oecd/en/publications/reports/2025/02/the-environmental-sustainability-of-communication-networks_66fe3a2a/d1cb2210-en.pdf


143	 Zegeye, A. & Sachdeva, P. (2025). Beyond Compute: Infrastructure That Powers and Cools AI Data Centers. McKinsey 
& Company. https://www.mckinsey.com/industries/industrials/our-insights/beyond-compute-infrastructure-that-powers-
and-cools-ai-data-centers 

144	 Callenbach, A. E. & Anderson, A. C. (2026). Proposed USDA Rules Could Expand Reporting Requirements for Data 
Center Projects: What Developers Need to Know. The National Law Review. https://natlawreview.com/article/proposed-
usda-rules-could-expand-reporting-requirements-data-center-projects-what 

145	 Casas, A., Linacre, C., Zappala, C. & Khan, F. (2026). Sovereign AI: Building AI Where Data, Infrastructure and Control 
Stay Aligned. Oracle. https://blogs.oracle.com/cloud-infrastructure/sovereign-ai 

146	 Seagate Technology. (2026). Enabling a Circular Economy Through Data Sanitization. https://www.seagate.com/
resources/enabling-a-circular-economy-through-data-sanitization/ 

147	 Carneiro, A. (2026). From Devices to Data Centres: Why Circularity Must Scale with AI Infrastructure. Anthesis Global. 
https://www.anthesisgroup.com/insights/from-devices-to-data-centres-why-circularity-must-scale-with-ai-infrastructure/ 

148	 Australian Government Department of Finance. (2024). APS Net Zero: Our Path to Net Zero. https://www.finance.gov.au/
sites/default/files/2026-02/APS_Net_Zero_Roadmap-Dec-2024.pdf 

149	 International Energy Agency. (2023). National Greenhouse and Energy Reporting Regulations (NGER) 2008. 
https://www.iea.org/policies/8592-national-greenhouse-and-energy-reporting-regulations-nger-2008?__
cf_chl_f_tk=.7kuVuhLZtfSpngUOL.Wk2iOd3urKkuAcQZHcevt5V4-1783358566-1.0.1.1-iPBdT1jbMHwhJ.
aGRE92tlscezYUhjiRGvXry.tAExQ 

150	 Rossi, E. (2026). NGER Reporting Guide 2026: Thresholds, Requirements & Compliance Explained. GreenStitch. https://
greenstitch.io/blogs/australia-nger-reporting/ 

151	 Climate Change Laws of the World. (2001). Law No. 10.295/2001 Creating the National Conservation and Rational 
Energy Use Policy. https://climate-laws.org/document/law-no-10-295-2001-creating-the-national-conservation-and-
rational-energy-use-policy_276b 

152	 Ministry of Mines and Energy, Government of Brazil. (2021). National Policy of Conservation and Rational Use of Energy: 
Buildings Sector. https://www.gov.br/mme/pt-br/assuntos/secretarias/sntep/cooperacao-brasil-japao-em-conservacao-
de-energia/relatorios-e-apresentacoes/national-policy-of-energy-efficiency-buildings-mme.pdf 

153	 Environment and Climate Change Canada. (2026). Greenhouse Gas Reporting: Facilities. https://www.canada.ca/en/
environment-climate-change/services/climate-change/greenhouse-gas-emissions/facility-reporting.html 

154	 Environment and Climate Change Canada, Government of Canada. (2026). Greenhouse Gas Reporting Program 
(GHGRP): Facility Greenhouse Gas (GHG) Data [Data set]. https://open.canada.ca/data/en/dataset/a8ba14b7-7f23-
462a-bdbb-83b0ef629823 

155	 HKTDC Research. (2024). China Unveils Low-Carbon Plan for Data Centres. https://research.hktdc.com/en/article/
MTc3MTUwMDk4NA 

156	 The State Council of the People’s Republic of China. (2024). China Sets Green Targets for Data Centers. Xinhua. https://
english.www.gov.cn/news/202407/24/content_WS66a0b167c6d0868f4e8e96ba.html 

157	 European Parliament and Council of the European Union. (2023). Directive (EU) 2023/1791 of 13 September 2023 
on Energy Efficiency and Amending Regulation (EU) 2023/955 (Recast). https://eur-lex.europa.eu/legal-content/EN/
TXT/?uri=OJ%3AJOL_2023_231_R_0001&qid=1695186598766 

158	 Spectreco. (2026). ESG Reporting for Data Centres: Scope 1, 2 & 3 Under AASB S2 and CSRD. https://www.spectreco.
com/blog/data-centre-esg-reporting-scope-1-2-3-aasb-s2-csrd 

159	 Zax, D. (n.d.). What Is the Digital Operational Resilience Act (DORA)? IBM. https://www.ibm.com/think/topics/digital-
operational-resilience-act 

160	 Cyber Risk GmbH. (n.d.). The NIS 2 Directive: Updates and Compliance. https://www.nis-2-directive.com/ 

161	 Vanta. (2025). What Is NIS 2? A Guide to Navigating Compliance Requirements. https://www.vanta.com/resources/nis-2-
directive-requirements 

162	 European Parliament and Council of the European Union. (2000). Directive 2000/60/EC of 23 October 2000 Establishing 
a Framework for Community Action in the Field of Water Policy. https://www.legislation.gov.uk/eudr/2000/60/data.
xht?view=snippet&wrap=true 

163	 European Parliament and Council of the European Union. (2000). Directive 2000/60/EC of 23 October 2000 Establishing 
a Framework for Community Action in the Field of Water Policy. https://www.legislation.gov.uk/eudr/2000/60/data.
xht?view=snippet&wrap=true

164	 Krämer, L. (n.d.). Environmental Noise Directive (END). Academy of European Law. https://www.era-comm.eu/Air%20
quality%20and%20noise%20legislation/course/module_3/index.html 

165	 European Parliament and Council of the European Union. (2002). Directive 2002/49/EC of 25 June 2002 Relating to the 
Assessment and Management of Environmental Noise. https://eur-lex.europa.eu/eli/dir/2002/49/oj/eng 

166	 Teboul, A. (2026). Green IT Regulation: REEN Law and CSRD for IT Leaders. Sobrii. https://sobrii.io/blog/reen-law-
compliance 

167	 Fruggr. (n.d.). REEN Law: Mitigating the Environmental Impact of Digital Technologies. https://www.fruggr.io/en/reen-law-
mitigating-the-environmental-impact-of-digital-technologies/ 

Data Centre Sustainability and Resilience: A Decision Playbook for AI Infrastructure 72

https://www.mckinsey.com/industries/industrials/our-insights/beyond-compute-infrastructure-that-powers-and-cools-ai-data-centers
https://www.mckinsey.com/industries/industrials/our-insights/beyond-compute-infrastructure-that-powers-and-cools-ai-data-centers
https://natlawreview.com/article/proposed-usda-rules-could-expand-reporting-requirements-data-center-projects-what
https://natlawreview.com/article/proposed-usda-rules-could-expand-reporting-requirements-data-center-projects-what
https://blogs.oracle.com/cloud-infrastructure/sovereign-ai
https://www.seagate.com/resources/enabling-a-circular-economy-through-data-sanitization/
https://www.seagate.com/resources/enabling-a-circular-economy-through-data-sanitization/
https://www.anthesisgroup.com/insights/from-devices-to-data-centres-why-circularity-must-scale-with-ai-infrastructure/
https://www.finance.gov.au/sites/default/files/2026-02/APS_Net_Zero_Roadmap-Dec-2024.pdf
https://www.finance.gov.au/sites/default/files/2026-02/APS_Net_Zero_Roadmap-Dec-2024.pdf
https://www.iea.org/policies/8592-national-greenhouse-and-energy-reporting-regulations-nger-2008?__cf_chl_f_tk=.7kuVuhLZtfSpngUOL.Wk2iOd3urKkuAcQZHcevt5V4-1783358566-1.0.1.1-iPBdT1jbMHwhJ.aGRE92tlscezYUhjiRGvXry.tAExQ
https://www.iea.org/policies/8592-national-greenhouse-and-energy-reporting-regulations-nger-2008?__cf_chl_f_tk=.7kuVuhLZtfSpngUOL.Wk2iOd3urKkuAcQZHcevt5V4-1783358566-1.0.1.1-iPBdT1jbMHwhJ.aGRE92tlscezYUhjiRGvXry.tAExQ
https://www.iea.org/policies/8592-national-greenhouse-and-energy-reporting-regulations-nger-2008?__cf_chl_f_tk=.7kuVuhLZtfSpngUOL.Wk2iOd3urKkuAcQZHcevt5V4-1783358566-1.0.1.1-iPBdT1jbMHwhJ.aGRE92tlscezYUhjiRGvXry.tAExQ
https://greenstitch.io/blogs/australia-nger-reporting/
https://greenstitch.io/blogs/australia-nger-reporting/
https://climate-laws.org/document/law-no-10-295-2001-creating-the-national-conservation-and-rational-energy-use-policy_276b
https://climate-laws.org/document/law-no-10-295-2001-creating-the-national-conservation-and-rational-energy-use-policy_276b
https://www.gov.br/mme/pt-br/assuntos/secretarias/sntep/cooperacao-brasil-japao-em-conservacao-de-energia/relatorios-e-apresentacoes/national-policy-of-energy-efficiency-buildings-mme.pdf
https://www.gov.br/mme/pt-br/assuntos/secretarias/sntep/cooperacao-brasil-japao-em-conservacao-de-energia/relatorios-e-apresentacoes/national-policy-of-energy-efficiency-buildings-mme.pdf
https://www.canada.ca/en/environment-climate-change/services/climate-change/greenhouse-gas-emissions/facility-reporting.html
https://www.canada.ca/en/environment-climate-change/services/climate-change/greenhouse-gas-emissions/facility-reporting.html
https://open.canada.ca/data/en/dataset/a8ba14b7-7f23-462a-bdbb-83b0ef629823
https://open.canada.ca/data/en/dataset/a8ba14b7-7f23-462a-bdbb-83b0ef629823
https://research.hktdc.com/en/article/MTc3MTUwMDk4NA
https://research.hktdc.com/en/article/MTc3MTUwMDk4NA
https://english.www.gov.cn/news/202407/24/content_WS66a0b167c6d0868f4e8e96ba.html
https://english.www.gov.cn/news/202407/24/content_WS66a0b167c6d0868f4e8e96ba.html
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=OJ%3AJOL_2023_231_R_0001&qid=1695186598766
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=OJ%3AJOL_2023_231_R_0001&qid=1695186598766
https://www.spectreco.com/blog/data-centre-esg-reporting-scope-1-2-3-aasb-s2-csrd
https://www.spectreco.com/blog/data-centre-esg-reporting-scope-1-2-3-aasb-s2-csrd
https://www.ibm.com/think/topics/digital-operational-resilience-act
https://www.ibm.com/think/topics/digital-operational-resilience-act
https://www.nis-2-directive.com/
https://www.vanta.com/resources/nis-2-directive-requirements
https://www.vanta.com/resources/nis-2-directive-requirements
https://www.legislation.gov.uk/eudr/2000/60/data.xht?view=snippet&wrap=true
https://www.legislation.gov.uk/eudr/2000/60/data.xht?view=snippet&wrap=true
https://www.legislation.gov.uk/eudr/2000/60/data.xht?view=snippet&wrap=true
https://www.legislation.gov.uk/eudr/2000/60/data.xht?view=snippet&wrap=true
https://www.era-comm.eu/Air%20quality%20and%20noise%20legislation/course/module_3/index.html
https://www.era-comm.eu/Air%20quality%20and%20noise%20legislation/course/module_3/index.html
https://eur-lex.europa.eu/eli/dir/2002/49/oj/eng
https://sobrii.io/blog/reen-law-compliance
https://sobrii.io/blog/reen-law-compliance
https://www.fruggr.io/en/reen-law-mitigating-the-environmental-impact-of-digital-technologies/
https://www.fruggr.io/en/reen-law-mitigating-the-environmental-impact-of-digital-technologies/


168	 Akyurek, O., Batley, S., Canales, A., Gros, F., Schiona, L. & te Winkel, G. (2025). DDADUE Law Ushers in a New Era for 
Class Actions in France. Jones Day. https://www.jonesday.com/en/insights/2025/05/ddadue-law-ushers-in-a-new-era-
for-class-actions-in-france 

169	 Le Goff, J. (2026). Waste Heat from Data Centers: What Are the Obligations Following the DDADUE Law? APL Data 
Center. https://www.apl-datacenter.com/en/data-centers-requirements-under-the-ddadue-law/ 

170	 Climate Change Laws of the World. (2023). Energy Efficiency Act (EnEfG), Germany. https://climate-laws.org/document/
energy-efficiency-act-enefg_d64e 

171	 Brickwedde, W., Mansour, Z. & Dartsch, A. (2026). German Energy Efficiency Act Draft Amendment: What It Means for 
Companies and Data Centers. Orrick. https://www.orrick.com/en/Insights/2026/04/German-Energy-Efficiency-Act-Draft-
Amendment-What-it-means-for-Companies-and-Data centres 

172	 International Energy Agency. (n.d.). Energy Efficiency Policy Toolkit Case Study: India – Perform, Achieve and Trade. 
https://iea.blob.core.windows.net/assets/d116392c-5f2c-4ab0-b6a1-3a410c048b3d/India-Perform_AchieveandTrade_
CaseStudies.pdf 

173	 Bureau of Energy Efficiency, Ministry of Power, Government of India. (2026). Perform Achieve Trade (PAT). https://www.
beeindia.gov.in/show_content.php?lang=1&level=1&ls_id=185&lid=72 

174	 Schneider Electric. (2026). Revision of Japan’s Act on Rationalising Energy Use (Energy Conservation Act) Effective April 
2023. https://perspectives.se.com/blog-stream/revision-of-japan-s-act-on-rationalising-energy-use-energy-conservation-
act-effective-april-2023 

175	 Huang, A. (2026). INSIGHT: High-Voltage Freeze Forces Bypass of Japan’s Fragmented Power Grid amid AI Revolution. 
ICIS. https://www.icis.com/explore/resources/news/2026/04/17/11198982/insight-high-voltage-freeze-forces-bypass-of-
japan-s-fragmented-power-grid-amid-ai-revolution/ 

176	 Communications, Space and Technology Commission. (2024). CST Announces That the “Data Center Services 
Regulations” Document Has Entered into Force. https://www.cst.gov.sa/en/media-center/news/CST-Announces-that-
the-Data-Center-Services-Regulations-Document-has-Entered-Into-Force 

177	 Communications, Space and Technology Commission. (2023). Provision of Data Centers Services Regulation (Decision 
No. 502/1445). https://www.cst.gov.sa/en/regulations-and-licenses/regulations/Document-1546 

178	 Wong, M. & Yeo, M. (2024). Singapore’s Green Data Centre Roadmap: Representing a Necessary Intersection Between 
Digital Infrastructure and Sustainability. Mayer Brown. https://www.mayerbrown.com/en/insights/publications/2024/08/
singapores-green-data centre-roadmap-representing-a-necessary-intersection-between-digital-infrastructure-and-
sustainability 

179	 Infocomm Media Development Authority. (2024). Green Data Centre Roadmap. https://www.imda.gov.sg/how-we-can-
help/green-dc-roadmap 

180	 PUB, Singapore’s National Water Agency. (2026). Mandatory Water Efficiency Requirements. https://www.pub.gov.sg/
Public/WaterLoop/Water-Conservation/Mandatory-Water-Efficiency-Requirements 

181	 PUB, Singapore’s National Water Agency. (2026). Mandatory Water Efficiency Requirements. https://www.pub.gov.sg/
Public/WaterLoop/Water-Conservation/Mandatory-Water-Efficiency-Requirements

182	 Ministry of Housing, Communities and Local Government, UK Government. (2024). National Planning Policy Framework. 
https://www.gov.uk/guidance/national-planning-policy-framework 

183	 Ministry of Housing, Communities and Local Government, UK Government. (2024). National Planning Policy Framework. 
https://assets.publishing.service.gov.uk/media/67aafe8f3b41f783cca46251/NPPF_December_2024.pdf 

184	 Department for Science, Innovation and Technology, UK Government. (2026). Cyber Security and Resilience Bill. https://
www.gov.uk/government/collections/cyber-security-and-resilience-bill 

185	 Business and Human Rights in Law. (2021). Environment Act 2021, United Kingdom. https://www.bhr-law.org/laws/
environment-act-2021 

186	 Department for Environment, Food & Rural Affairs, UK Government. (2023). Understanding Biodiversity Net Gain. https://
www.gov.uk/guidance/understanding-biodiversity-net-gain

187	 Water Resources Act 1991, c. 57, UK Government. https://www.legislation.gov.uk/ukpga/1991/57/contents 

188	 Water Resources Act 1991, c. 57, UK Government. https://www.legislation.gov.uk/ukpga/1991/57/contents

189	 Persefoni. (2026). California SB 253 and SB 261: What Businesses Need to Know. https://www.persefoni.com/blog/
california-sb253-sb261 

190	 California Legislature. (2023). Senate Bill No. 253: Climate Corporate Data Accountability Act. https://leginfo.legislature.
ca.gov/faces/billNavClient.xhtml?bill_id=202320240SB253 

191	 California SB 261 is paused pending litigation at the time of this report’s publication.

192	 Persefoni. (2026). California SB 253 and SB 261: What Businesses Need to Know. https://www.persefoni.com/blog/
california-sb253-sb261

193	 Persefoni. (2026). California SB 253 and SB 261: What Businesses Need to Know. https://www.persefoni.com/blog/
california-sb253-sb261

Data Centre Sustainability and Resilience: A Decision Playbook for AI Infrastructure 73

https://www.jonesday.com/en/insights/2025/05/ddadue-law-ushers-in-a-new-era-for-class-actions-in-france
https://www.jonesday.com/en/insights/2025/05/ddadue-law-ushers-in-a-new-era-for-class-actions-in-france
https://www.apl-datacenter.com/en/data-centers-requirements-under-the-ddadue-law/
https://climate-laws.org/document/energy-efficiency-act-enefg_d64e
https://climate-laws.org/document/energy-efficiency-act-enefg_d64e
https://www.orrick.com/en/Insights/2026/04/German-Energy-Efficiency-Act-Draft-Amendment-What-it-means-for-Companies-and-Data%20centres
https://www.orrick.com/en/Insights/2026/04/German-Energy-Efficiency-Act-Draft-Amendment-What-it-means-for-Companies-and-Data%20centres
https://iea.blob.core.windows.net/assets/d116392c-5f2c-4ab0-b6a1-3a410c048b3d/India-Perform_AchieveandTrade_CaseStudies.pdf
https://iea.blob.core.windows.net/assets/d116392c-5f2c-4ab0-b6a1-3a410c048b3d/India-Perform_AchieveandTrade_CaseStudies.pdf
https://www.beeindia.gov.in/show_content.php?lang=1&level=1&ls_id=185&lid=72
https://www.beeindia.gov.in/show_content.php?lang=1&level=1&ls_id=185&lid=72
https://perspectives.se.com/blog-stream/revision-of-japan-s-act-on-rationalising-energy-use-energy-conservation-act-effective-april-2023
https://perspectives.se.com/blog-stream/revision-of-japan-s-act-on-rationalising-energy-use-energy-conservation-act-effective-april-2023
https://www.icis.com/explore/resources/news/2026/04/17/11198982/insight-high-voltage-freeze-forces-bypass-of-japan-s-fragmented-power-grid-amid-ai-revolution/
https://www.icis.com/explore/resources/news/2026/04/17/11198982/insight-high-voltage-freeze-forces-bypass-of-japan-s-fragmented-power-grid-amid-ai-revolution/
https://www.cst.gov.sa/en/media-center/news/CST-Announces-that-the-Data-Center-Services-Regulations-Document-has-Entered-Into-Force
https://www.cst.gov.sa/en/media-center/news/CST-Announces-that-the-Data-Center-Services-Regulations-Document-has-Entered-Into-Force
https://www.cst.gov.sa/en/regulations-and-licenses/regulations/Document-1546
https://www.mayerbrown.com/en/insights/publications/2024/08/singapores-green-data%20centre-roadmap-representing-a-necessary-intersection-between-digital-infrastructure-and-sustainability
https://www.mayerbrown.com/en/insights/publications/2024/08/singapores-green-data%20centre-roadmap-representing-a-necessary-intersection-between-digital-infrastructure-and-sustainability
https://www.mayerbrown.com/en/insights/publications/2024/08/singapores-green-data%20centre-roadmap-representing-a-necessary-intersection-between-digital-infrastructure-and-sustainability
https://www.imda.gov.sg/how-we-can-help/green-dc-roadmap
https://www.imda.gov.sg/how-we-can-help/green-dc-roadmap
https://www.pub.gov.sg/Public/WaterLoop/Water-Conservation/Mandatory-Water-Efficiency-Requirements
https://www.pub.gov.sg/Public/WaterLoop/Water-Conservation/Mandatory-Water-Efficiency-Requirements
https://www.pub.gov.sg/Public/WaterLoop/Water-Conservation/Mandatory-Water-Efficiency-Requirements
https://www.pub.gov.sg/Public/WaterLoop/Water-Conservation/Mandatory-Water-Efficiency-Requirements
https://www.gov.uk/guidance/national-planning-policy-framework
https://assets.publishing.service.gov.uk/media/67aafe8f3b41f783cca46251/NPPF_December_2024.pdf
https://www.gov.uk/government/collections/cyber-security-and-resilience-bill
https://www.gov.uk/government/collections/cyber-security-and-resilience-bill
https://www.bhr-law.org/laws/environment-act-2021
https://www.bhr-law.org/laws/environment-act-2021
https://www.gov.uk/guidance/understanding-biodiversity-net-gain
https://www.gov.uk/guidance/understanding-biodiversity-net-gain
https://www.legislation.gov.uk/ukpga/1991/57/contents
https://www.legislation.gov.uk/ukpga/1991/57/contents
https://www.persefoni.com/blog/california-sb253-sb261
https://www.persefoni.com/blog/california-sb253-sb261
https://leginfo.legislature.ca.gov/faces/billNavClient.xhtml?bill_id=202320240SB253
https://leginfo.legislature.ca.gov/faces/billNavClient.xhtml?bill_id=202320240SB253
https://www.persefoni.com/blog/california-sb253-sb261
https://www.persefoni.com/blog/california-sb253-sb261
https://www.persefoni.com/blog/california-sb253-sb261
https://www.persefoni.com/blog/california-sb253-sb261


194	 Datacenters.com Wholesale Colocation. (2025). Inside the EU’s Crackdown on Data Center Emissions: What It Means 
Globally. https://www.datacenters.com/news/inside-the-eu-s-crackdown-on-data-center-emissions-what-it-means-
globally 

195	 DCI Data Center Intelligence GmbH. (n.d.). Energy Efficiency Act: What Changes for Data Center Operators? https://dc-
intelligence.com/dci-en/certificate/energieeffiezienzgesetz-enefg/

196	 The State Council of the People’s Republic of China. (2024). China Sets Green Targets for Data Centers. Xinhua. https://
english.www.gov.cn/news/202407/24/content_WS66a0b167c6d0868f4e8e96ba.html

197	 Judge, P. (2025). Japan Joins the Push for Data Center Regulation. Uptime Intelligence. https://intelligence.
uptimeinstitute.com/resource/japan-joins-push-data-center-regulation 

198	 Teboul, A. (2026). Green IT Regulation: REEN Law and CSRD for IT Leaders. Sobrii. https://sobrii.io/blog/reen-law-
compliance

199	 Lui, B., Cyriac, G., Kuek, C., Rianita, W. & Zhang, Y. (2026). Singapore Announces Data Center Capacity Allocation Call. 
Morgan Lewis. https://www.morganlewis.com/pubs/2026/03/singapore-announces-data-center-capacity-allocation-call 

200	 Datacenters.com Wholesale Colocation. (2025). Inside the EU’s Crackdown on Data Center Emissions: What It Means 
Globally. https://www.datacenters.com/news/inside-the-eu-s-crackdown-on-data-center-emissions-what-it-means-
globally

201	 Lanzerath, F. (2025). Energy Efficiency Act EnEfG - New Obligations for Companies. TLK Energy. https://tlk-energy.de/
blog-en/energy-efficiency-act-enefg 

202	 Rossi, E. (2026). NGER Reporting Guide 2026: Thresholds, Requirements & Compliance Explained. GreenStitch. https://
greenstitch.io/blogs/australia-nger-reporting/

203	 The Energy Conservation Center, Japan. (n.d.). Introduction of the Energy Conservation Act in Japan. https://www.
asiaeec-col.eccj.or.jp/wpdata/wp-content/uploads/intro-ec-act.pdf 

204	 DCI Data Center Intelligence GmbH. (n.d.). Energy Efficiency Act: What Changes for Data Center Operators? https://dc-
intelligence.com/dci-en/certificate/energieeffiezienzgesetz-enefg/

205	 European Commission. (2024). Commission Delegated Regulation (EU) 2024/1364 of 14 March 2024 on the first phase 
of the establishment of a common Union rating scheme for data centres. Official Journal of the European Union. https://
eur-lex.europa.eu/eli/reg_del/2024/1364/oj/eng 

206	 Teboul, A. (2026). Green IT Regulation: REEN Law and CSRD for IT Leaders. Sobrii. https://sobrii.io/blog/reen-law-
compliance

207	 Spectreco. (2026). ESG Reporting for Data Centres: Scope 1, 2 & 3 Under AASB S2 and CSRD. https://www.spectreco.
com/blog/data-centre-esg-reporting-scope-1-2-3-aasb-s2-csrd

208	 Pullins, T. & Mulry, L. (2026). California climate disclosure laws: CARB delays SB 253 reporting deadline to November 10. 
White & Case. https://www.whitecase.com/insight-alert/california-climate-disclosure-laws-carb-delays-sb-253-reporting-
deadline-november-10 

209	 Datacenters.com Wholesale Colocation. (2025). Inside the EU’s Crackdown on Data Center Emissions: What It Means 
Globally. https://www.datacenters.com/news/inside-the-eu-s-crackdown-on-data-center-emissions-what-it-means-
globally

210	 The State Council of the People’s Republic of China. (2024). China Sets Green Targets for Data Centers. Xinhua. https://
english.www.gov.cn/news/202407/24/content_WS66a0b167c6d0868f4e8e96ba.html

211	 European Commission. (2024). Commission Delegated Regulation (EU) 2024/1364 of 14 March 2024 on the first phase 
of the establishment of a common Union rating scheme for data centres. Official Journal of the European Union. https://
eur-lex.europa.eu/eli/reg_del/2024/1364/oj/eng

212	 PUB, Singapore’s National Water Agency. (2026). Mandatory Water Efficiency Requirements. https://www.pub.gov.sg/
Public/WaterLoop/Water-Conservation/Mandatory-Water-Efficiency-Requirements

213	 National Australian Built Environment Rating System. (n.d.). Data Centres. https://www.nabers.gov.au/ratings/spaces-
we-rate/data-centres 

214	 European Commission. (2026). EU taxonomy for sustainable activities. https://finance.ec.europa.eu/sustainable-finance/
tools-and-standards/eu-taxonomy-sustainable-activities_en 

215	 European Commission, Directorate-General for Financial Stability, Financial Services and Capital Markets Union. (2025). 
Commission simplifies transparency rules for sustainable financial products [Proposal for a regulation]. https://finance.
ec.europa.eu/publications/commission-simplifies-transparency-rules-sustainable-financial-products_en 

216	 Publications Office of the European Union. (2026). European green bond standard. EUR-Lex. https://eur-lex.europa.eu/
legal-content/EN/TXT/?uri=legissum:4711782 

217	 European Commission, Directorate-General for Energy. (2026, 27 March). Rating scheme for data centres in the EU – 
Commission launches call for feedback [News announcement]. https://energy.ec.europa.eu/news/rating-scheme-data-
centres-eu-commission-launches-call-feedback-2026-03-27_en 

218	 European Commission, Joint Research Centre. (2023). The EU Code of Conduct for Data Centres – towards 
more innovative, sustainable and secure data centre facilities. https://joint-research-centre.ec.europa.eu/jrc-
news-and-updates/eu-code-conduct-data centres-towards-more-innovative-sustainable-and-secure-data centre-
facilities-2023-09-05_en 

Data Centre Sustainability and Resilience: A Decision Playbook for AI Infrastructure 74

https://www.datacenters.com/news/inside-the-eu-s-crackdown-on-data-center-emissions-what-it-means-globally
https://www.datacenters.com/news/inside-the-eu-s-crackdown-on-data-center-emissions-what-it-means-globally
https://dc-intelligence.com/dci-en/certificate/energieeffiezienzgesetz-enefg/
https://dc-intelligence.com/dci-en/certificate/energieeffiezienzgesetz-enefg/
https://english.www.gov.cn/news/202407/24/content_WS66a0b167c6d0868f4e8e96ba.html
https://english.www.gov.cn/news/202407/24/content_WS66a0b167c6d0868f4e8e96ba.html
https://intelligence.uptimeinstitute.com/resource/japan-joins-push-data-center-regulation
https://intelligence.uptimeinstitute.com/resource/japan-joins-push-data-center-regulation
https://sobrii.io/blog/reen-law-compliance
https://sobrii.io/blog/reen-law-compliance
https://www.morganlewis.com/pubs/2026/03/singapore-announces-data-center-capacity-allocation-call
https://www.datacenters.com/news/inside-the-eu-s-crackdown-on-data-center-emissions-what-it-means-globally
https://www.datacenters.com/news/inside-the-eu-s-crackdown-on-data-center-emissions-what-it-means-globally
https://tlk-energy.de/blog-en/energy-efficiency-act-enefg
https://tlk-energy.de/blog-en/energy-efficiency-act-enefg
https://greenstitch.io/blogs/australia-nger-reporting/
https://greenstitch.io/blogs/australia-nger-reporting/
https://www.asiaeec-col.eccj.or.jp/wpdata/wp-content/uploads/intro-ec-act.pdf
https://www.asiaeec-col.eccj.or.jp/wpdata/wp-content/uploads/intro-ec-act.pdf
https://dc-intelligence.com/dci-en/certificate/energieeffiezienzgesetz-enefg/
https://dc-intelligence.com/dci-en/certificate/energieeffiezienzgesetz-enefg/
https://eur-lex.europa.eu/eli/reg_del/2024/1364/oj/eng
https://eur-lex.europa.eu/eli/reg_del/2024/1364/oj/eng
https://sobrii.io/blog/reen-law-compliance
https://sobrii.io/blog/reen-law-compliance
https://www.spectreco.com/blog/data-centre-esg-reporting-scope-1-2-3-aasb-s2-csrd
https://www.spectreco.com/blog/data-centre-esg-reporting-scope-1-2-3-aasb-s2-csrd
https://www.whitecase.com/insight-alert/california-climate-disclosure-laws-carb-delays-sb-253-reporting-deadline-november-10
https://www.whitecase.com/insight-alert/california-climate-disclosure-laws-carb-delays-sb-253-reporting-deadline-november-10
https://www.datacenters.com/news/inside-the-eu-s-crackdown-on-data-center-emissions-what-it-means-globally
https://www.datacenters.com/news/inside-the-eu-s-crackdown-on-data-center-emissions-what-it-means-globally
https://english.www.gov.cn/news/202407/24/content_WS66a0b167c6d0868f4e8e96ba.html
https://english.www.gov.cn/news/202407/24/content_WS66a0b167c6d0868f4e8e96ba.html
https://eur-lex.europa.eu/eli/reg_del/2024/1364/oj/eng
https://eur-lex.europa.eu/eli/reg_del/2024/1364/oj/eng
https://www.pub.gov.sg/Public/WaterLoop/Water-Conservation/Mandatory-Water-Efficiency-Requirements
https://www.pub.gov.sg/Public/WaterLoop/Water-Conservation/Mandatory-Water-Efficiency-Requirements
https://www.nabers.gov.au/ratings/spaces-we-rate/data-centres
https://www.nabers.gov.au/ratings/spaces-we-rate/data-centres
https://finance.ec.europa.eu/sustainable-finance/tools-and-standards/eu-taxonomy-sustainable-activities_en
https://finance.ec.europa.eu/sustainable-finance/tools-and-standards/eu-taxonomy-sustainable-activities_en
https://finance.ec.europa.eu/publications/commission-simplifies-transparency-rules-sustainable-financial-products_en
https://finance.ec.europa.eu/publications/commission-simplifies-transparency-rules-sustainable-financial-products_en
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=legissum:4711782
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=legissum:4711782
https://energy.ec.europa.eu/news/rating-scheme-data-centres-eu-commission-launches-call-feedback-2026-03-27_en
https://energy.ec.europa.eu/news/rating-scheme-data-centres-eu-commission-launches-call-feedback-2026-03-27_en
https://joint-research-centre.ec.europa.eu/jrc-news-and-updates/eu-code-conduct-data-centres-towards-more-innovative-sustainable-and-secure-data-centre-facilities-2023-09-05_en
https://joint-research-centre.ec.europa.eu/jrc-news-and-updates/eu-code-conduct-data-centres-towards-more-innovative-sustainable-and-secure-data-centre-facilities-2023-09-05_en
https://joint-research-centre.ec.europa.eu/jrc-news-and-updates/eu-code-conduct-data-centres-towards-more-innovative-sustainable-and-secure-data-centre-facilities-2023-09-05_en


219	 Climate Neutral Data Centre Pact. (n.d.). Climate Neutral Data Centre Pact. https://www.climateneutraldatacentre.net/

220	 International Organization for Standardization & International Electrotechnical Commission. (2021). ISO/IEC 22237-
1:2021 Information technology — Data centre facilities and infrastructures — Part 1: General concepts. https://www.iso.
org/standard/78550.html 

221	 International Organization for Standardization. (n.d.). ISO 50001 — Energy management. https://www.iso.org/iso-50001-
energy-management.html 

222	 International Organization for Standardization. (2026). ISO 14001:2026 Environmental management systems — 
Requirements with guidance for use. https://www.iso.org/standard/14001 

223	 Telecommunications Industry Association. (2024). ANSI/TIA-942-C: Telecommunications Infrastructure Standard for Data 
Centers. https://tiaonline.org/products-and-services/tia942certification/ansi-tia-942-standard/ 

224	 American Society of Heating, Refrigerating and Air-Conditioning Engineers. (2024). 2021 Equipment Thermal Guidelines 
for Data Processing Environments: Technical Committee 9.9 Reference Card. https://www.ashrae.org/file%20library/
technical%20resources/bookstore/supplemental%20files/therm-gdlns-5th-r-e-refcard.pdf 

225	 U.S. Green Building Council. (n.d.). LEED rating system. https://www.usgbc.org/leed 

226	 BRE Global Limited. (2010). BREEAM Data Centres 2010 (Scheme Document SD 5068, issue 1.2). https://tools.breeam.
com/filelibrary/Technical%20Manuals/SD5068_1_2_BREEAM_Datacentres_2010.pdf 

227	 International Financial Reporting Standards (IFRS). (n.d.). Introduction to the ISSB and IFRS Sustainability Disclosure 
Standards. https://www.ifrs.org/sustainability/knowledge-hub/introduction-to-issb-and-ifrs-sustainability-disclosure-
standards/ 

228	 Equator Principles Limited & Arup International Projects Limited. (2026). Guidance to Support Effective Application of the 
Equator Principles for Data Centre Projects. https://equator-principles.com/app/uploads/Guidance_Application-of-the-
EPs-for-Data-Centre-Projects_May-2026.pdf

229	 World Business Council for Sustainable Development. (2025). Adaptation Planning for Business – Navigating uncertainty 
to build long-term resilience. https://www.wbcsd.org/resources/adaptation-planning-for-business-navigating-uncertainty-
to-build-long-term-resilience/    

230	 Institutional Investors Group on Climate Change (IIGCC). (2025). The Physical Climate Risk Appraisal Methodology 2.0. 
https://www.iigcc.org/resources/the-physical-climate-risk-appraisal-methodology-2.0 

231	 British Standards Institution (BSI). (2021). BS 8631:2021 Adaptation to climate change. Using adaptation pathways for 
decision making. Guide. https://knowledge.bsigroup.com/products/adaptation-to-climate-change-using-adaptation-
pathways-for-decision-making-guide 

232	 British Standards Institution (BSI). (2019). BS EN ISO 14090:2019. Adaptation to climate change. Principles, 
requirements and guidelines. https://knowledge.bsigroup.com/products/adaptation-to-climate-change-principles-
requirements-and-guidelines 

233	 British Standards Institution (BSI). (2021). BS EN ISO 14091:2021. Adaptation to climate change. Guidelines on 
vulnerability, impacts and risk assessment. https://knowledge.bsigroup.com/products/adaptation-to-climate-change-
guidelines-on-vulnerability-impacts-and-risk-assessment 

234	 British Standards Institution (BSI). (2026). BS EN ISO 14092: 2026. Climate change adaptation. Requirements and 
guidance on adaptation planning for local governments and communities. https://knowledge.bsigroup.com/products/
climate-change-adaptation-requirements-and-guidance-on-adaptation-planning-for-local-governments-and-communities 

235	 Fast-Infra. (n.d.). Welcome to FAST-Infra Label. https://www.fastinfralabel.org/ 

236	 Alvina, P. (2025). Challenges in managing tropical data centres: A guide to the Singapore Green Mark Certification and 
other Singapore data centre standards. EkkoSense. https://www.ekkosense.com/resources/industry-insight/challenges-
in-managing-tropical-data-centres-a-guide-to-the-singapore-green-mark-certification-and-other-singapore-data-centre-
standards/ 

237	 Infocomm Media Development Authority. (2025). Singapore Standard SS 715:2025 – Energy Efficiency of Data Centre IT 
Equipment [Fact sheet]. https://www.imda.gov.sg/assets/91d339bc-d189-403a-80cf-f0557bbc00cd.pdf 

238	 Infocomm Media Development Authority. (2025). Tropical Data Centre Standard (SS 697:2023). https://www.imda.gov.
sg/how-we-can-help/green-dc-roadmap/tropical-dc-standard 

239	 techUK. (2023). Climate Change Agreements (CCA) for Data Centres. https://www.techuk.org/resource/climate-change-
agreements-cca-for-data-centres.html 

240	 United States Environmental Protection Agency. (n.d.). Data Centers. ENERGY STAR. https://www.energystar.gov/
products/data_centers 

241	 Green Building Initiative. (n.d.). Green Globes building certification. https://thegbi.org/assessment-certification/green-
globes-certification/ 

242	 World Economic Forum. (2025). Nature Positive: Role of the Technology Sector. https://www.weforum.org/publications/
nature-positive-role-of-the-technology-sector/

Data Centre Sustainability and Resilience: A Decision Playbook for AI Infrastructure 75

https://www.climateneutraldatacentre.net/
https://www.iso.org/standard/78550.html
https://www.iso.org/standard/78550.html
https://www.iso.org/iso-50001-energy-management.html
https://www.iso.org/iso-50001-energy-management.html
https://www.iso.org/standard/14001
https://tiaonline.org/products-and-services/tia942certification/ansi-tia-942-standard/
https://www.ashrae.org/file%20library/technical%20resources/bookstore/supplemental%20files/therm-gdlns-5th-r-e-refcard.pdf
https://www.ashrae.org/file%20library/technical%20resources/bookstore/supplemental%20files/therm-gdlns-5th-r-e-refcard.pdf
https://www.usgbc.org/leed
https://tools.breeam.com/filelibrary/Technical%20Manuals/SD5068_1_2_BREEAM_Datacentres_2010.pdf
https://tools.breeam.com/filelibrary/Technical%20Manuals/SD5068_1_2_BREEAM_Datacentres_2010.pdf
https://www.ifrs.org/sustainability/knowledge-hub/introduction-to-issb-and-ifrs-sustainability-disclosure-standards/
https://www.ifrs.org/sustainability/knowledge-hub/introduction-to-issb-and-ifrs-sustainability-disclosure-standards/
https://equator-principles.com/app/uploads/Guidance_Application-of-the-EPs-for-Data-Centre-Projects_May-2026.pdf
https://equator-principles.com/app/uploads/Guidance_Application-of-the-EPs-for-Data-Centre-Projects_May-2026.pdf
https://www.wbcsd.org/resources/adaptation-planning-for-business-navigating-uncertainty-to-build-long-term-resilience/
https://www.wbcsd.org/resources/adaptation-planning-for-business-navigating-uncertainty-to-build-long-term-resilience/
https://www.iigcc.org/resources/the-physical-climate-risk-appraisal-methodology-2.0
https://knowledge.bsigroup.com/products/adaptation-to-climate-change-using-adaptation-pathways-for-decision-making-guide
https://knowledge.bsigroup.com/products/adaptation-to-climate-change-using-adaptation-pathways-for-decision-making-guide
https://knowledge.bsigroup.com/products/adaptation-to-climate-change-principles-requirements-and-guidelines
https://knowledge.bsigroup.com/products/adaptation-to-climate-change-principles-requirements-and-guidelines
https://knowledge.bsigroup.com/products/adaptation-to-climate-change-guidelines-on-vulnerability-impacts-and-risk-assessment
https://knowledge.bsigroup.com/products/adaptation-to-climate-change-guidelines-on-vulnerability-impacts-and-risk-assessment
https://knowledge.bsigroup.com/products/climate-change-adaptation-requirements-and-guidance-on-adaptation-planning-for-local-governments-and-communities
https://knowledge.bsigroup.com/products/climate-change-adaptation-requirements-and-guidance-on-adaptation-planning-for-local-governments-and-communities
https://www.fastinfralabel.org/
https://www.ekkosense.com/resources/industry-insight/challenges-in-managing-tropical-data-centres-a-guide-to-the-singapore-green-mark-certification-and-other-singapore-data-centre-standards/
https://www.ekkosense.com/resources/industry-insight/challenges-in-managing-tropical-data-centres-a-guide-to-the-singapore-green-mark-certification-and-other-singapore-data-centre-standards/
https://www.ekkosense.com/resources/industry-insight/challenges-in-managing-tropical-data-centres-a-guide-to-the-singapore-green-mark-certification-and-other-singapore-data-centre-standards/
https://www.imda.gov.sg/assets/91d339bc-d189-403a-80cf-f0557bbc00cd.pdf
https://www.imda.gov.sg/how-we-can-help/green-dc-roadmap/tropical-dc-standard
https://www.imda.gov.sg/how-we-can-help/green-dc-roadmap/tropical-dc-standard
https://www.techuk.org/resource/climate-change-agreements-cca-for-data-centres.html
https://www.techuk.org/resource/climate-change-agreements-cca-for-data-centres.html
https://www.energystar.gov/products/data_centers
https://www.energystar.gov/products/data_centers
https://thegbi.org/assessment-certification/green-globes-certification/
https://thegbi.org/assessment-certification/green-globes-certification/
https://www.weforum.org/publications/nature-positive-role-of-the-technology-sector/
https://www.weforum.org/publications/nature-positive-role-of-the-technology-sector/


World Economic Forum
91–93 route de la Capite
CH-1223 Cologny/Geneva
Switzerland 

Tel.: 	+41 (0) 22 869 1212
Fax: +41 (0) 22 786 2744
contact@weforum.org
www.weforum.org

The World Economic Forum 
is the trusted global platform 
for public-private cooperation, 
bringing together leaders 
from business, government, 
civil society, international 
organizations, academia and 
the next generation to turn 
foresight and dialogue into 
meaningful action on the world’s 
most pressing challenges.


	_Ref234600254
	_Ref235557871
	_Ref236248147
	_Ref233120852
	_Ref233899614
	_Ref235554434
	_Ref235100477
	_Ref236248184
	_Ref233223931
	_Ref236248244
	_Ref233901213
	_Ref235015789
	_Ref236248299
	_Ref234242120
	_Ref234240582
	_Ref236345046
	_Ref235740397
	_Ref233895773
	_Ref236245565
	_Ref233897508
	_Ref233711518
	_Ref233239374
	_Ref233915294
	_Ref233897612
	_Ref233914590
	_Ref233914092
	_Ref233915108
	_Ref233899085
	_Ref234856859
	_Ref233901299


