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Summary
Executive

•	Data-center investment reached USD580bn in 2025, putting AI on track to become 
one of the world‘s fastest-growing sources of electricity demand. Installed capacity 
is expected to double by 2030, with AI workloads already accounting for 15–20% of 
data-center electricity use and potentially approaching 40% by the end of the decade. 
Yet the sector‘s environmental footprint remains underestimated as most analyses focus 
only on operational electricity use. This analysis takes a broader systems view across 
26 countries (+93% of global capacity), adding lifecycle emissions, water use and AI‘s 
growing resource demand. 

•	Identical workloads can generate up to 24 times more emissions depending on the 
emission intensity of the grid, making location as decisive as demand growth. Fossil-
dependent grids in Indonesia, India and Malaysia exceed 600 gCO₂/kWh, compared 
with under 30 gCO₂/kWh in Norway and Sweden. The US and China, which host the 
largest data-center clusters, sit in between at 384 gCO₂/kWh and 526 gCO₂/kWh, 
respectively, giving Europe‘s cleaner power mix a structural advantage for low-carbon 
AI growth. These disparities are amplified by transmission and distribution losses of 10–
15% in some markets, while less reliable grids raise electricity needs and dependence on 
backup generation. 

•	At 286 MtCO₂ in 2025, the true carbon footprint of data centers is 57% larger than 
IEA estimates suggest. Electricity consumption (Scope 2) accounted for 76% of this 
footprint, at 218 MtCO₂, with hardware manufacturing and construction (Scope 3) 
contributing a further 66 MtCO₂, or 23%, and direct Scope 1 emissions remaining 
negligible (<1%). Emissions are also heavily concentrated geographically, with the 
US and China alone accounting for roughly 70% of the global total. AI accounts for 
an estimated 43-60 MtCO₂ of today‘s emissions, and this is set to climb steeply as 
deployment widens and computing demand grows. 

•	Without grid decarbonization, global data-center emissions would more than 
double to 643 MtCO₂ by 2030, leading to an estimated USD154bn in annual climate 
damages (up from USD68bn today). AI workloads already account for an estimated 
USD13bn in climate damages annually and could exceed USD50bn by 2030. By 
contrast, an ambitious decarbonization pathway would hold emissions to around 329 
MtCO₂ despite continued growth in computing demand, and keep climate damages 
at USD79bn. This makes the pace of power-sector decarbonization the primary 
determinant of whether AI growth can be decoupled from emissions in the near 
term. Even under ambitious decarbonization, however, the footprint does not vanish 
but moves up the supply chain: as Scope 2 falls from more than 70% of the footprint 
today to around half by 2030, embodied emissions from servers, semiconductors and 
infrastructure become the binding constraint, approaching 50% of the total. Achieving 
genuinely low-carbon AI will therefore require not only cleaner power, but also closer 
attention to emissions embedded in digital infrastructure supply chains. 
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•	Deployed across the economy, AI could cut global CO₂ emissions by around 1.4 Gt a 
year by 2035, more than offsetting the emissions generated by its own infrastructure 
and creating net savings of roughly 750 MtCO₂. According to the IEA, these reductions 
would result from efficiency gains, optimization and improved resource management 
across sectors such as energy, industry, buildings and transport, and are equivalent 
to around 2.6% of current global emissions. However, this outcome is not guaranteed. 
With most AI applications still at an early stage of deployment, its ultimate climate 
impact will depend on whether these economy-wide benefits can scale faster than the 
infrastructure required to support them. 

•	Data centers consumed 814bn liters of water in 2025 and could require 1.3–1.8trn 
liters by 2030, comparable to Switzerland‘s annual consumption, making water the 
overlooked resource constraint of AI. Most of this footprint is indirect, with roughly 
three-quarters originating from electricity generation and the remainder from on-site 
cooling and semiconductor manufacturing. This ties water use closely to the energy 
transition, since fossil and nuclear plants require substantial cooling water while wind 
and solar use little or none in operation, lowering both the carbon and water footprints 
of a cleaner grid. Although power-sector decarbonization can help moderate future 
water demand, water-related risks are becoming increasingly concentrated in water-
stressed regions such as South Korea, India, Mexico and parts of China, where rapid 
data-center growth is colliding with existing pressure on local water resources, raising 
the risk of access constraints and community or regulatory opposition to new capacity. 

•	Realizing „green AI“ will depend less on making data centers marginally more 
efficient than on transforming the energy systems that power them. Unlocking AI‘s 
environmental potential will require a broader policy framework, combining clean-
power expansion, greater transparency on resource use, stronger incentives to price 
environmental costs, and faster deployment of AI applications that reduce emissions 
across the wider economy.
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Data center investment reached USD580bn in 2025 
and installed capacity is set to double again by 2030, 
but the sector‘s environmental costs and geographic 
scope remains poorly understood.¹ In 2024, the IEA 
estimated that global data center emissions from 
electricity use stood at around 180 MtCO2 (0.3% of 
global emissions), comparable to the total emissions of 
Kuwait and sufficient to place the sector among the top 
quarter of global emitters if it were a country. The carbon 
intensity of individual AI models illustrates how rapidly 
this trajectory is accelerating: Training AlexNet in 2012 
produced an estimated 0.01 tCO2 equivalent, whereas 
training Grok 4 in 2025 generated approximately 
72,816 tons, exceeding the lifetime carbon output of 
more than 1,000 average cars.² Looking ahead, the 
IEA projects that emissions from data-center electricity 
use could rise from 180 MtCO2 today to 320 MtCO2 
by 2030 in its baseline scenario, and to as much as 
500 MtCO2 under a high-growth scenario (0.6-0.9% 
of global emissions).³ Importantly, these projections 
account only for operational emissions associated with 
electricity consumption, leaving a substantial gap in our 
understanding of the sector‘s broader environmental 
footprint.  

To address these gaps, this analysis adopts a broader 
systems perspective on the environmental implications 
of data-center growth. It focuses on 26 countries that 
together account for more than 93% of global data-
center capacity and represent the principal geographies 
for both digital infrastructure and AI deployment. In 
addition to operational emissions from electricity use, the 
analysis considers lifecycle emissions across the different 
emission scopes, assesses the sector‘s water footprint 
and evaluates the increasingly important contribution of 
AI workloads to future resource demand. Together, these 
dimensions provide a more comprehensive assessment 
of the environmental consequences of rapid data-center 
expansion.

A first step in understanding these impacts is to 
examine how data-center capacity and electricity 
demand are evolving across major markets. Estimates 
of electricity demand are derived from installed 
computing infrastructure, adjusted for regional 
power usage effectiveness (PUE) and utilization rates 
averaging around 49%, with country-specific variations 
in line with IEA region estimates. Future demand is 
projected to 2030 using announced capacity pipelines 
and official forecasts where available, providing a 
baseline assessment of likely sectoral growth should 
currently planned developments materialize.

Setting the scene: Power demand growth 
and impact on energy investments

¹  2026 Data Center Marketplace Report | Colliers
²  2026 AI Index Report (Stanford HAI)
³  AI and Energy 2025 (IEA)

https://www.colliers.com/en/research/nrep-usdc-data-center-marketplace-2026
https://hai.stanford.edu/ai-index/2026-ai-index-report
https://www.iea.org/reports/energy-and-ai/ai-and-climate-change
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Figure 1: Data-center power demand in 2025 by country (TWh, left) and share in total demand (%, right)⁴ 

Sources: Allianz Research based on EMBER, IEA, LBNL

4  For specific country level power capacity and demand estimates, see Table A1 in the Appendix

Based on this approach, data-center electricity 
demand globally is estimated to have reached 
approximately 515 TWh in 2025 and could more 
than double to around 1,110 TWh by 2030 (Figure 
1). Such growth would make data centers one of the 
fastest-growing sources of electricity consumption and 
an increasingly important driver of power-demand 
growth in several major economies. While expansion is 
occurring across most regions, growth remains heavily 
concentrated in the sector‘s two largest markets. The US 
is projected to account for the largest absolute increase 
in demand, adding approximately 49 GW of data center 
load, equivalent to around 210 TWh of annual electricity 
consumption by 2030. China follows with an additional 
38 GW, or roughly 155 TWh. Together, the two countries 
are expected to retain approximately 63% of global 
data center demand by the end of the decade, only 

marginally below their current share of 64%, highlighting 
the continued concentration of digital infrastructure 
despite the emergence of new regional hubs.

Beyond the two largest markets, some of the fastest 
relative growth is expected in emerging data-center 
hubs. Electricity demand could increase by a factor of 
three to eight in Malaysia, Mexico and Spain, reflecting 
strong investment pipelines and their growing role as 
alternative locations for digital infrastructure,  driven by 
competitive energy costs, supportive policy frameworks 
and strategic connectivity to adjacent markets. 
However, these estimates remain subject to considerable 
uncertainty as a substantial share of announced capacity 
has yet to reach final investment decisions, secure 
grid connections or obtain long-term power supply 
agreements.
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The system-level implications of this expansion 
are already visible in several smaller and highly 
digitalized economies. Ireland stands out as the 
most exposed, with data centers accounting for 
approximately 25% of total electricity demand. 
Significant impacts are also evident in Singapore 
at around 14%, while the Netherlands has reached 
approximately 7% and both Denmark and the US 
around 5%. At these levels, data-center growth is 
increasingly shaping national demand trajectories and 
raising constraints around grid capacity, permitting and 
decarbonization planning.

A key uncertainty is the extent to which artificial 
intelligence is driving this demand growth. While 
attribution remains complex, current estimates suggests 
AI workloads are becoming increasingly material: The 
IEA reports that AI-accelerated servers accounted for 
around 15% of total data-center electricity demand in 
2024, while Gartner projects the share of AI-optimized 
servers could rise from 21% of power demand in 2025 to 
44% by 2030. Similarly, Goldman Sachs estimates that AI 
workloads currently account for around 13% of demand 
and could rise to 27% by 2027.⁵ Taken together, these 
estimates suggest AI-related electricity consumption of 
roughly 67–77 TWh today, rising to approximately 300–
489 TWh by 2027–2030, although some of these figures 
likely understate total AI-related demand, as a share of 
inference also runs on conventional infrastructure.

The rapid expansion in data-center electricity demand 
is already having a measurable impact on power-
sector investment. This is occurring against a broader 
structural shift in global energy capital allocation, 
with electricity increasingly becoming the dominant 
destination for energy investment. Its share of total 
energy investment has risen from around 25% in 2015 
to roughly 50% in 2026, with annual electricity supply 
and infrastructure investment reaching approximately 
USD1.6trn.⁶ Within this shift, technology-related demand 
is playing an increasingly important role, with the tech 
sector accounting for around 40% of corporate power-
purchase agreements globally.

Against this backdrop, data-center-driven electricity 
demand is emerging as a material force shaping 
investment decisions across generation, grids and 
flexibility assets. According to the IEA World Energy 
Investment 2026 analysis, total spending on data 
center-related IT equipment and energy reached 
approximately USD565bn in 2025, with investment 
in associated energy infrastructure, including grid 
upgrades, power equipment and onsite generation, 
estimated at around USD105bn. This alone exceeds 
total annual energy investment across the entire African 
continent, highlighting the scale of capital mobilized 
directly or indirectly by digital infrastructure expansion.

These pressures are increasingly translating into 
concrete investment decisions in electricity systems. 
Grid expansion and storage investment are rising across 
most major regions, including China, Europe, the US 
and parts of Asia, as utilities respond to the need to 
connect and serve large, concentrated data-center 
loads alongside broader electrification trends. While 
renewable investments are projected to decline slightly 
in 2026, driven by falling technology costs, policy shifts 
in the US and China and a smaller construction pipeline, 
their shorter build times and lower lifetime costs 
make them a critical supply component for meeting 
data-center demand growth.  At the same time, gas-
fired generation has also seen renewed investment, 
although this trend is largely concentrated in the US, 
where approximately USD24bn of gas turbine final 
investment decisions over the past five quarters have 
been directly associated with data-center demand, with 
onsite generation increasingly preferred for large-scale 
facilities requiring high reliability and fast deployment.

Overall, these developments suggest that data centers 
are becoming a structural driver of power-sector 
investment. While they are accelerating investment in 
grids, renewables and network reinforcement, they are 
also contributing to renewed demand for dispatchable 
fossil generation, particularly natural gas, with 
important implications for the pace and credibility of 
long-term decarbonization pathways.

⁵  IEA, Gartner and Goldman Sachs
⁶  World Energy Investment 2026 (IEA)

https://www.iea.org/reports/energy-and-ai
https://www.gartner.com/en/newsroom/press-releases/2025-11-17-gartner-says-electricity-demand-for-data-centers-to-grow-16-percent-in-2025-and-double-by-2030
https://www.goldmansachs.com/insights/articles/how-ai-is-transforming-data-centers-and-ramping-up-power-demand
https://www.iea.org/reports/world-energy-investment-2026#overview
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The environmental footprint of AI-driven data-center 
expansion is not determined solely by electricity 
demand growth, but also by the characteristics of 
the power systems supplying that demand. Three 
dimensions are particularly important in assessing 
how well countries are prepared for “green AI”: the 
carbon intensity of electricity generation, the efficiency 
of transmission and distribution networks and the 
operational reliability of the grid. Together, these factors 
determine the extent to which incremental data-center 
demand translates into emissions, system losses and 
reliance on backup generation. In addition, technology-
specific factors such as power usage effectiveness (PUE) 
and utilization rates influence the efficiency of data 
centers themselves, although these are likely to evolve 
more gradually over the short-term horizon considered in 
this analysis.

There is substantial heterogeneity across countries in 
the carbon intensity of electricity supply. Eight of the 
ten best-performing countries in the sample are located 
in Europe, led by Norway, Sweden and Switzerland, 
where hydropower- and nuclear-dominated generation 
mixes result in the lowest emissions per unit of electricity 

consumed (Figure 2 a). In contrast, several emerging 
data-center markets exhibit significantly higher grid 
emission intensities. Indonesia, India and Malaysia all 
exceed 600 gCO₂/kWh, implying lifecycle emissions per 
unit of electricity that are around 20 to 24 times higher 
than in Norway. These differences imply that identical 
increments of data-center demand can have vastly 
different climate impacts depending on location.

System efficiency further amplifies some of these 
disparities. Transmission and distribution losses are 
highest in Brazil, India, Mexico and the UK, where 
they increase effective electricity supply requirements 
by approximately 10–15% (Figure 2 a). By contrast, 
losses remain below 3% in Singapore, South Korea and 
China, reflecting more efficient and tightly managed 
grid infrastructures. These differences are particularly 
relevant for data centers, which are highly electricity-
intensive and sensitive to marginal changes in delivered 
power requirements.

How well are countries prepared for 
green AI?
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Sources: Allianz Research, EMBER, World Bank

Figure 2: AI preparedness of the power system: a) emission intensity vs transmission losses and b) average annual grid outage duration (hours)
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Grid reliability adds a further layer of variation. 
Among the most data-center–exposed regions, 
reliability is generally high: the US, China and most 
European economies experience annual outage 
durations of less than two hours per customer (Figure 
2 b). However, several emerging markets, including 
India, Indonesia and Brazil, exhibit higher outage levels, 
with Brazil reaching approximately 11 hours per year. 
While this remains lower than the roughly 19 hours or 
more observed in many other developing economies, it 
nonetheless increases the likelihood that data centers 
rely on on-site backup generation or behind-the-meter 
capacity to ensure operational continuity, which in turn 

can contribute to higher direct on-site emissions during 
grid disruption events.⁷ In addition, increasing exposure 
to extreme weather events may place upward pressure 
on outage durations in several regions, reinforcing 
the importance of backup generation and distributed 
reliability solutions. This is already evident in the US, 
where major natural catastrophe events have increased 
outage durations to around 6.5 hours per year on 
average, peaking at approximately 11 hours in 2024, 
highlighting the extent to which extreme weather can 
materially alter reliability outcomes in advanced grid 
systems.

7  IEA and World Bank

https://www.iea.org/data-and-statistics/charts/end-user-power-supply-interruption-indicators-by-country-2016-2020-average
https://databank.worldbank.org/reports.aspx?source=3001&series=IC.ELC.SAID.XD.DB1619
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To assess the carbon footprint of data centers 
comprehensively, three emission levels are of interest. 
First, there are direct on-site emissions from fuel 
combustion and fugitive gases (Scope 1). Second, indirect 
emissions from purchased electricity, which represent 
the dominant term in most facility assessments (Scope 
2). Third, upstream value chain emissions embedded 
in the manufacture of hardware and construction of 
infrastructure (Scope 3). While the relative contribution 
of each varies with grid conditions and facility design, a 
complete assessment requires all three, particularly as 
grids decarbonize and the balance between operational 
and embodied emission shifts.

Direct on-site (Scope 1) emissions are negligible relative 
to the total carbon footprint of a data center. They 
primarily consist of emissions from three main factors: 
diesel combustion in backup generators during routine 
testing and grid outages, fugitive refrigerant leakage 
from cooling systems and increasingly on-site (behind-
the-meter) natural gas generation used to bypass slow 
grid connections. For simplicity, behind-the-meter (BTM) 
generation is abstracted from this analysis, resulting 
in all electricity-related emissions being attributed to 
Scope 2.⁸ The remaining two components are largely 
independent of operational load and grid conditions 

as their magnitude is primarily determined by system 
design parameters and local grid reliability. To quantify 
their emissions, we follow the methodology of Schneider 
Electric (2023)⁹, who estimate Scope 1 at 0.2–0.5% of 
total lifecycle emissions for a representative 1 MW 
enterprise data center. Applied to approximately 89 
GW of current global installed capacity, this yields an 
estimate of 1.8 MtCO2/year, equivalent to only 0.6% of 
total data center emissions in 2025 (Figure 3).

More than 70% of global data-center emissions can 
be attributed to indirect emissions from purchased 
electricity (Scope 2), making the power sector the 
single most important lever for decarbonizing digital 
infrastructure in the near term. To quantify these 
emissions, country-level electricity demand is combined 
with grid-specific carbon intensity factors, capturing the 
emissions associated with each kilowatt-hour consumed. 
As a result, the carbon footprint of an otherwise identical 
data center can differ substantially across locations 
depending on the electricity sources supplying the grid. 
Facilities operating in coal- and gas-intensive power 
systems therefore face significantly higher emissions 
than those located in regions with extensive renewable, 
hydro or nuclear generation.

Sizing the footprint: data center 
emissions today

8  This implicitly assumes that BTM generation carries a similar carbon intensity as the local grid average. While this may lead to over- or underesti-
mation of emission results in theory, the practical error is likely limited given that BTM capacity of approximately 2 GW currently represents roughly 
2% of total global data centre capacity (Cleanview)
⁹  Schneider Electric (2023)

https://cleanview.co/reports/behind-the-meter-data-centers
https://www.se.com/us/en/download/document/SPD_WP99_EN/
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Figure 3: Data-center emissions for top 15 global hubs by emission scope (MtCO2, left) and share in regions total CO2 emissions (%, right)10

Globally, Scope 2 emissions are estimated at 
approximately 218 MtCO₂ in 2025. These emissions are 
highly concentrated geographically, with the US and 
China accounting for around 88 MtCO₂ and 64 MtCO₂ 
respectively, together representing roughly 70% of the 
global total. The European countries covered in this 
analysis host around 15% of global data center capacity 
but generate only 8% of Scope 2 emissions, reflecting 
the comparatively low carbon intensity of their electricity 

systems. Conversely, Asia-Pacific countries account for 
roughly one-third of global capacity but around 44% 
of emissions, indicating a significantly more carbon-
intensive power supply. These differences highlight that 
the future climate impact of data centers will depend not 
only on the growth of computing demand, but equally on 
the pace of power sector decarbonization in the regions 
where new capacity is deployed.
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Scope 3 emissions capture the upstream carbon 
footprint embedded in the construction and operation 
of data centers. Unlike Scope 1 and Scope 2 emissions, 
which are linked directly to on-site fuel use and electricity 
consumption, Scope 3 spans a broad value chain that 
includes building construction, servers and networking 
equipment, cooling systems, electrical infrastructure, 
transport, waste and other supporting activities. Among 
these categories, embodied emissions from capital 
goods are by far the most material, reflecting the 
carbon-intensive production of semiconductors, servers 
and facility infrastructure.

Applying the Schneider Electric (2023) lifecycle 
framework to estimated country-level data center 
capacity yields Scope 3 emissions of approximately 
66 MtCO₂ in 2025, equivalent to around 23% of the 
sector‘s total carbon footprint. The estimate combines 
embodied emissions from IT equipment, building 

construction („core and shell“), transformers, backup 
generators, chillers and other supporting infrastructure, 
scaled to the installed capacity of each market. Capital 
goods and upstream fuel-cycle emissions together 
account for more than 84% of total Scope 3 emissions. 
While these emissions remain smaller than those 
associated with electricity consumption today, their 
relative importance is likely to increase as power systems 
decarbonize and the deployment of AI infrastructure 
drives demand for increasingly hardware-intensive 
computing systems.

Global data-center emissions are estimated at 
approximately 286 MtCO2 (0.5% of total global 
emissions) in 2025. This is around 57% higher than the 
latest IEA assessments, reflecting the inclusion of Scope 
3 emissions, updated capacity estimates and the explicit 
accounting of system components such as transmission 
losses. Despite this upward revision, data centers 

10  For current country level emission estimates, see Table A2 in the Appendix
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account for only around 0.5% of global greenhouse gas 
emissions in 2025. At the national level, their contribution 
generally remains below 2%, although significantly 
higher shares are observed in concentrated hubs such as 
Singapore (around 7%) and Ireland, where data-center 
electricity demand represents a materially larger share 
of domestic power consumption.

Artificial intelligence is emerging as a rapidly 
growing driver of electricity demand and associated 
emissions. Based on an estimated 15–20% share of 
global data center electricity consumption attributable 
to AI workloads, AI-related emissions are estimated 
at approximately 43–60 MtCO₂ in 2025, broadly 
consistent with recent literature (De Vries & Gao, 2025).   
Within AI-related emissions, inference accounts for 
around 80%, reflecting the rapid scaling of deployed AI 
applications and the increasing integration of model use 
into search, productivity tools, and enterprise systems.  
These estimates highlight an important structural 
dynamic: future emissions trajectories will depend less 
on incremental efficiency improvements within data 
centers and more on the pace of electricity system 
decarbonization and the geographic location of new 
capacity. In the absence of sufficiently rapid clean power 
expansion, continued growth could reinforce fossil-based 
generation in certain regions, creating potential lock-in 
effects that delay broader decarbonization trajectories.
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The future emissions trajectory of data centers 
will depend critically on whether power-system 
decarbonization can keep pace with rapidly rising 
electricity demand. To assess this, we model four 
scenarios that differ in their assumptions about future 
grid carbon intensity. A no-improvement scenario 
assumes emissions factors remain at 2025 levels, 
while a linear trend scenario extrapolates historical 
decarbonization rates observed over the past decade. 
These are complemented by two NGFS-based pathways: 
a below-2°C transition scenario and a scenario aligned 
with current Nationally Determined Contributions 
(NDCs). Across all scenarios, electricity demand growth 
from data centers is held constant, isolating the effect of 
power-sector decarbonization on emissions outcomes.

In addition to grid decarbonization, assumptions on 
power usage effectiveness (PUE) and utilization rates 
are allowed to evolve over time but are kept constant 
across scenarios. While improvements in cooling 
efficiency, workload optimization and next-generation 
chip design are expected to reduce energy intensity 
at the margin, these effects are highly heterogeneous 
across facility types and vendors and are relatively small 
compared to changes in Scope 2 emissions over the 
2025–2030 horizon. For this reason, they are not varied 
across scenarios.

Under these assumptions, global data-center 
emissions are projected to diverge significantly across 
scenarios. They range from approximately 643 MtCO2 
in the no-improvement case to around 329 MtCO2 
under the most ambitious decarbonization pathway by 
2030 (the NGFS NDC scenario) (Figure 4 a). This wide 
range highlights that the emissions trajectory of digital 
infrastructure is driven less by uncertainty in demand 
growth than by differences in the pace of power sector 
decarbonization. Achieving the lower bound of this 
range requires a rapid reduction in grid carbon intensity, 
equivalent to an average decline of around 54% over 
the next five years. This would imply particularly steep 
reductions of 70–80% in major data-center markets 
such as the US and parts of Europe. Given current trends 
in electricity demand growth, continued expansion 
of gas-fired generation capacity, and grid integration 
constraints in several regions, such a trajectory appears 
highly challenging under present policy and investment 
conditions.

Can AI growth be decoupled from 
emissions?
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Figure 4: Data-center emissions to 2030: a) absolute emissions by region (MtCO₂) and b) composition by emission scope (%), across decarbonization 
scenarios13  

13 For more detailed country level emission projections, see Table A3 in the Appendix

Sources: Allianz Research based on IEA, NGFS, Schneider Electric, EMBER and LBNL

More moderate decarbonization pathways yield 
more incremental but still material improvements. 
Under a continuation of historical trends in power sector 
emissions intensity, global data-center emissions would 
still rise substantially, but by around 70 MtCO₂ less than 
in the no-improvement case. This reflects an average 
reduction in grid carbon intensity of approximately -26% 
over the same period, underscoring that even partial 
decarbonization of electricity systems can significantly 
moderate the emissions impact of rapid data-center 
expansion. 

A more ambitious 2°C-aligned power sector transition 
would further reduce global data-center emissions 
by approximately 160 MtCO₂ relative to the no-
improvement case. Under this pathway, several 
economies with more moderate data center expansion 
profiles, including Germany, the Netherlands and Ireland, 
could even experience absolute declines in emissions 
compared to current levels, reflecting the combined 
effect of cleaner electricity systems and relatively 
contained demand growth.
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The implications for national decarbonization targets 
are therefore highly uneven. In countries such as Brazil, 
China, Poland and Italy, data center emissions remain 
below 2% of total national emissions across all scenarios, 
suggesting limited implications for overall economy-
wide mitigation pathways. By contrast, in high-growth 
and high-exposure markets such as the US, Ireland, 
Singapore and Malaysia, the choice of decarbonization 
pathway becomes materially relevant, with scenario 
outcomes diverging by around 2–5pps of national 
emissions. For example, in Malaysia, the data-center 

emission share in total national emissions ranges from 
roughly 7% to 12% depending on the decarbonization 
pathway, up from 1.2% today. This highlights that 
data center emissions are becoming more material in 
national emissions profiles in a subset of countries, and 
that the choice of decarbonization pathway can have a 
meaningful impact on their overall emissions outcomes.

Beyond differences in aggregate emissions levels, 
decarbonization pathways also fundamentally reshape 
the structure of the data-center carbon footprint. In 
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14  Understanding climate damages: Consumption versus investment - ScienceDirect

today’s system, emissions are dominated by electricity 
consumption, with Scope 2 accounting for approximately 
three-quarters of total emissions (Figure 4 b). However, 
as power systems decarbonize, this dominance gradually 
weakens even in scenarios where total emissions remain 
broadly stable or only moderately decline. Under an 
ambitious NDC-aligned pathway, the share of Scope 2 
emissions declines to around 52% by 2030, reflecting the 
decarbonization of electricity supply across major data 
center markets. At the same time, Scope 3 emissions, 
which are largely driven by embodied carbon in servers, 
semiconductors and construction materials, increase in 
relative importance from around 23% today to almost 
half of total emissions.

The effect is not uniform across countries. In already 
low-carbon electricity systems such as Scandinavia, 
Scope 2 emissions account for only 16–28% of the 
total footprint today, limiting the potential for further 
reductions through further grid decarbonization. In 
these systems, mitigation increasingly shifts toward 
supply-chain and hardware-related emissions, with 
Scope 3 becoming the main remaining lever. By contrast, 
in higher-carbon systems such as Germany or Italy, 
electricity decarbonization still delivers substantial 
absolute reductions in operational emissions and 
remains the dominant near-term mitigation priority. 
However, even in these countries, progress in grid 
decarbonization alone is insufficient to offset the rising 
importance of Scope 3 emissions as capacity expands. 
Overall, this implies that the balance of mitigation 
priorities differs systematically by stage of power system 
decarbonization: electricity supply dominates in less 
advanced systems, while embodied emissions become 
increasingly binding in mature low-carbon systems.

The environmental implications of data center 
expansion can also be expressed in monetary terms 
through the social cost of carbon, which estimates 
the economic damages associated with an additional 
ton of CO2 emissions. Applying a range of carbon-cost 
estimates from the literature to current emissions levels 
suggests that the annual climate-related cost of global 
data-center emissions amounts to between USD23bn 
and USD141bn in 2025 (Table 1). Using the mid-range 
estimate proposed by Renner (2022), this corresponds 
to an annual climate externality of approximately 
USD68bn.

Looking ahead, these external costs are expected 
to increase further as data-center demand expands, 
although the magnitude of the increase depends 
heavily on the pace of power sector decarbonization. 
Across the scenarios considered, annual climate costs 
rise by between 15% and 125% by 2030. In the absence 
of further improvements in grid carbon intensity, annual 
climate damages would increase to approximately 
USD154bn. By contrast, under the NGFS NDC pathway, 
costs rise only modestly to around USD79bn despite 
continued growth in electricity demand. While achieving 
this trajectory globally appears challenging, the 
comparison illustrates the extent to which power sector 
decarbonization influences the environmental cost of 
digital infrastructure.

https://www.sciencedirect.com/science/article/abs/pii/S0014292124001284
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Table 1:  Estimated social cost of data center emissions globally (in USD bn; 2026)14

Sources: Allianz Research, Nordhaus (2023), Renner (2022), EBA (2023), LSEG Workspace; Note: Carbon prices from the respective primary data 
sources have been adjusted to current 2026 values

14  For country level social cost of carbon estimates of current emissions, see Table A4 in the Appendix

Nordhaus (2023) EU ETS (2026) Renner (2022) EPA high (2023)
SCC: ~USD81/ tCO2 SCC: USD92/ tCo2 SCC: USD239/ tCO2 SCC: USD492/ tCO2

Current 23.2 26.3 68.4 140.8
No improvement 52.1 59.1 153.6 316.2
Linear trends 46.6 52.9 137.3 282.7
Below 2°C 33.6 38.2 99.2 204.2
NDCs 26.6 30.2 78.6 161.7

Scenario

Artificial intelligence represents an increasingly 
important share of these externalities. Assuming AI-
related workloads account for around 20% of data-center 
electricity demand today and increase to approximately 
40% by 2030, the climate cost attributable to AI rises from 
an estimated USD13bn currently to roughly USD54bn by 
2030 under the linear trend scenario, assuming a carbon 
cost of USD239/tCO2. While still a minority of total data-
center emissions today, AI-related workloads are likely 
to become one of the fastest-growing sources of climate 
externalities within the digital economy. As AI deployment 
scales, the environmental challenge therefore shifts from 
managing a niche source of emissions to ensuring that 
rapidly growing digital demand remains aligned with 
broader climate objectives. Achieving this will require 
continued decarbonization of electricity systems, stronger 
incentives to improve the energy and material efficiency of 
AI infrastructure and a more systematic internalization of 
the environmental costs associated with digital growth.

https://www.nber.org/papers/w31112
https://www.nature.com/articles/s41586-022-05224-9
https://www.epa.gov/system/files/documents/2023-12/epa_scghg_2023_report_final.pdf
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Beyond the data center: AI as a 

15  IEA
16  WEF

decarbonization tool
The environmental impact of AI hinges not only on its 
own footprint but also on its potential to accelerate 
decarbonization across the wider economy. While 
growing attention has focused on the energy, emissions 
and water requirements of AI infrastructure, the 
technology could also contribute to reducing resource 
consumption and emissions in sectors such as industry, 
buildings, transport and energy. The International Energy 
Agency (IEA) identifies a broad range of applications 
through which AI could support decarbonization, 
including methane leak detection, optimization of 
industrial processes and energy consumption, predictive 
maintenance, more efficient operation of power plants 
and electricity grids and improvements in transport and 
logistics.15 Under a scenario of widespread deployment, 
the IEA estimates that AI-enabled applications could 
reduce global final energy consumption by up to 13 EJ by 
2035 and lower annual CO₂ emissions by around 1.4 Gt. 
This would more than offset even our high-end estimate of 
AI-related emissions growth of 643 MtCO₂, implying a net 
reduction of approximately 750 MtCO₂. Put differently, AI-
enabled emissions savings could exceed the technology‘s 
own emissions footprint by a factor of more than two.

Emerging evidence from the corporate sector 
suggests that some of these benefits may already 
be materializing. According to recent Bearingpoint 
research, around two-thirds of technology leaders 
expect AI and digital technologies to reduce business 
emissions by between 6% and 30% through operational 
optimization, improved resource efficiency and lower 
waste generation.16 At the same time, however, most 
organizations remain in the early stages of adoption, 
with AI deployment often confined to isolated use cases 
rather than enterprise-wide transformation programs.

As a result, the gap between technical potential and 
realized environmental benefits remains considerable. 
The IEA notes that there is currently insufficient 
momentum to ensure widespread adoption of many 
AI-enabled decarbonization applications. Consequently, 
the environmental case for AI depends not only on 
improvements in data-center efficiency but also on 
the successful diffusion of productivity-enhancing 
and emissions-reducing applications throughout the 
real economy. While AI‘s direct footprint is becoming 
increasingly visible, its ultimate environmental impact 
will be determined by the balance between these costs 
and the potentially much larger, but still uncertain, 
efficiency gains it can unlock elsewhere in the economy.

https://www.iea.org/reports/energy-and-ai/ai-and-climate-change
https://www.weforum.org/stories/2026/06/ai-transformation-enterprise-sustainability-targets/
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Beyond emissions, the primary environmental 
footprint of data centers stems from water 
consumption. This footprint can be decomposed 
into three components: direct on-site consumption 
for cooling and humidification, indirect consumption 
associated with electricity generation and upstream 
consumption embedded in semiconductor 
manufacturing. The total water footprint is therefore 
shaped both by the efficiency of on-site systems and by 
the water intensity of the electricity system supplying 
the facility.

Direct on-site cooling is the most visible component 
of data-center water consumption. Data centers 
generate substantial heat through continuous server 
operation and must remove it to avoid hardware failure, 
with water-based cooling systems being the dominant 
solution at scale. Water use depends on cooling system 
efficiency, measured by Water Usage Effectiveness 
(WUE), defined as liters of water consumed per 

kilowatt-hour of IT energy use. WUE varies across 
facility types, averaging around 0.32 l/kWh in smaller 
facilities and 0.62 l/kWh in mid-sized and colocation 
data centers. Given the absence of consistent country-
level reporting, a uniform value of 0.48 l/kWh is applied, 
based on European Commission and LBNL estimates.17

Applying these parameters to country-level IT load 
data, global data centers consumed approximately 
180bn liters of water on-site in the past year (Figure 
5). The US accounts for around 44% of this total and 
China for a further 21%, reflecting the concentration 
of global capacity in these markets. This figure could 
more than triple by 2030 under projected capacity 
expansion, unless substantial improvements in WUE are 
achieved. While direct cooling accounts for around 22% 
of total water consumption on average, its share varies 
significantly across countries, from 12% in France to 87% 
in Norway, highlighting the dominant role of indirect 
water use in many electricity systems.

17 European Commission and LBNL.

The blue cost: water consumption in 
data centers

https://dashboard.tech.ec.europa.eu/qs_digit_dashboard_mt/public/sense/app/940a61c3-bcfe-47d6-a786-25d93aa63b85/sheet/ZLWpJa/state/analysis/bookmark/381456a5-1044-4047-92f5-671be7ad92c4
https://escholarship.org/uc/item/32d6m0d1
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Figure 5: Data-center water consumption by country (current, bn liters)18 

Source: Allianz Research, Jin et al (2019), IEA
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Indirect water consumption from electricity constitutes 
the lion‘s share of total data-center water use, yet 
remains the least visible part of the footprint. Much 
like Scope 2 carbon emissions, this consumption occurs 
off-site at power plants but is nonetheless attributable to 
the data center through its electricity demand, as most 
forms of generation require water for cooling during the 
production process. To quantify this, we apply grid water 
intensity factors expressed in liters per kilowatt-hour, 
capturing the weighted average water consumption of 
each country‘s electricity mix.

As with carbon emissions, grid water intensity 
varies substantially across generation technologies. 
Renewable sources generally have the lowest 
operational water requirements, with wind power 
exhibiting effectively no on-site water use, making 
renewable penetration a key determinant of indirect 
water intensity (Figure 6).19 However, the relationship 
between carbon and water intensity is not one-to-
one. Nuclear power, while carbon-free in operation, is 

relatively water-intensive due to cooling requirements 
in reactor systems. As a result, countries with nuclear-
heavy grids such as France may exhibit low carbon 
intensity but comparatively high grid water intensity, 
helping to explain part of the gap between France 
and Norway in indirect water consumption (around 
80% versus 5% of total data-center water use, 
respectively). The other main driver of this difference 
is methodological: reservoir evaporation losses from 
hydropower are excluded due to substantial uncertainty 
in their estimation. This is particularly relevant for 
Norway, where hydropower accounts for around 89% 
of the electricity mix, implying that indirect water 
consumption in highly hydro-dependent systems such as 
Norway, Brazil and Canada may be understated.

18  Country level estimates of the current water consumption in data centers can also be found in Table A5 in the Appenix.
19  In Life-cycle assessments wind power has a median water footprint of 43l/MWh, associated with turbine production, but this is abstracted from in 
this analysis
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Despite this caveat, indirect water consumption from 
electricity supply is estimated at more than 560bn 
liters per year, making it roughly three times larger 
than direct water consumption associated with on-
site cooling. However, this component is expected to 
grow more slowly than electricity demand, increasing 
by around 35–61% to 2030 as power systems continue 
to decarbonize and shift towards lower water-intensity 
renewable generation, thereby reducing the average 
grid water intensity over time.

The second component stems from semiconductor 
and microchip manufacturing, which following the 
IEA’s sectoral breakdown is assumed to account for 
roughly 8% of total data center water consumption. 
In our assessment this translates into around 65bn liters 
annually, reflecting water use across chip fabrication 
processes, particularly ultra-pure water required 
for wafer cleaning and rinsing, which represents the 
dominant share of manufacturing-related water 
demand. This component is expected to grow in 
importance as demand for high-performance and AI-
accelerated chips increases.

In total, our estimate puts data-center water 
consumption today at around 814bn liters per year, 
equivalent to the annual domestic drinking-water 
use of approximately 17mn people in Germany.20 This 
is around 45% higher than the IEA estimate of 560bn 
liters for 2023, reflecting updated capacity figures and 

Figure 6: Operational water consumption by power generation technology (l/MWh)

differences in underlying assumptions across direct 
and indirect components. Looking ahead, total water 
consumption is projected to increase to between 1,286bn 
liters under a decarbonization pathway aligned with 
national targets (NDC scenario) and 1,791bn liters 
under a scenario in which today’s electricity mix is held 
constant. This range highlights the extent to which 
power sector decarbonization can simultaneously 
reduce both carbon emissions and the water intensity of 
data center operations. At the upper end of this range, 
global data-center water consumption would exceed 
that of more than 80 countries and be comparable to 
the annual water use of Switzerland, underscoring the 
growing importance of water as a constraint in digital 
infrastructure expansion.21

Besides the sheer amount of water consumed, the 
location of withdrawals is also critical. In water-scarce 
regions, additional demand can intensify competition 
between households, agriculture and industry, while also 
placing pressure on local ecosystems and biodiversity. 
These trade-offs can be illustrated by comparing data-
center water consumption with national water stress 
levels (Figure 7). Most countries in our sample exhibit low 
to moderate water stress, with freshwater withdrawals 
accounting for less than 30% of available resources. 
However, South Korea, India, Mexico, Spain and China 
experience considerably higher stress levels, exceeding 
40%, with South Korea reaching as high as 85%. While 
this country-level view does not capture local conditions 
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20  This estimate is based on UBA assuming a daily water consumption of 126l/person
21  World Population Review
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Sources : Allianz Research, FAO Aquastat

at individual data-center sites, it underscores the 
importance of accounting for water consumption impacts 
in already water-stressed regions when planning data-
center deployment.

Figure 7: Data-center water consumption (bn liters) vs water stress level (%; 2023)
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The environmental footprint of AI is shaped less by 
improvements in model or data-center efficiency 
alone than by the broader energy and infrastructure 
systems in which it is embedded. Across emissions 
and water use, renewables-led power system 
decarbonization emerges as the dominant determinant 
of future outcomes, while embodied emissions and 
supply-chain impacts gain importance as electricity 
systems become cleaner.

At the same time, a gap remains between private 
investment decisions and the full societal costs of 
digital infrastructure. While operators face direct costs 
for electricity, hardware and construction, a significant 
share of climate and water impacts is not fully reflected 
in market signals. Closing this gap will require cleaner 
electricity systems, better information on resource use 
and stronger alignment between private incentives and 
environmental costs.

Key policy priorities are as follows:

•	Greening the grid remains the central priority. 
Expanding renewable generation is the most effective 
lever for reducing both the carbon and water footprint 
of AI-driven data center growth. Grid expansion, faster 
permitting and investment in storage and flexibility are 
essential to ensure that rising electricity demand can 
be met with low-emission supply. 

•	Improve transparency and environmental reporting. 
Standardized disclosure of electricity consumption, 
emissions, water use, utilization rates and AI-specific 
workload intensity is needed to improve comparability 
across operators and geographies. This would enable 
more consistent benchmarking and better policy 
targeting of high-impact segments. 

•	Internalize climate and water externalities. Current 
investment decisions do not fully reflect the social costs of 
emissions and water consumption. Strengthening carbon 
pricing, integrating environmental costs into electricity 
market design, and developing pricing mechanisms for 
water use in stressed regions would help align private 
incentives with societal costs. For AI-related applications, 
usage-based environmental charges (for example per 
token or compute use) could in principle help reflect their 
environmental footprint more directly, but would require 
better transparency and reliable measurement of energy 
use and emissions. 

•	Address embodied emissions across the AI supply chain. 
As electricity systems decarbonize, upstream emissions 
from semiconductors, servers and construction materials 
will become increasingly important. Lifecycle disclosure 
requirements, low-carbon procurement standards and 
supply-chain decarbonization policies will be key to 
managing this shift. 

•	Maximize AI-enabled decarbonization opportunities. 
AI applications in energy systems, industry, transport 
and buildings offer substantial potential for emissions 
reductions. Policy support should focus on accelerating 
deployment in high-impact areas such as grid optimization, 
industrial efficiency and logistics.

What do we need to realize green AI?
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Appendix

Table A1: Data-center capacity and power demand by country (current & 2030)

Region Country Current 2030 Current 2030 Current 2030 Current 2030
United States 39.0 81.0 1.30 1.23 0.49 0.49 217.6 427.7
Canada 1.4 4.0 1.30 1.24 0.49 0.49 7.9 21.0
Mexico 0.2 1.2 1.30 1.24 0.49 0.49 1.2 6.5
Germany 3.0 4.8 1.39 1.29 0.48 0.48 17.5 26.0
France 0.7 1.8 1.55 1.29 0.48 0.48 4.6 9.7
Spain 0.4 2.5 1.66 1.29 0.48 0.48 3.1 13.8
UK 2.3 4.8 1.42 1.29 0.48 0.48 13.8 26.0
Italy 0.7 2.0 1.46 1.29 0.48 0.48 4.2 11.0
Netherlands 1.5 2.2 1.39 1.29 0.48 0.48 8.8 11.7
Poland 0.2 0.8 1.55 1.29 0.48 0.48 1.4 4.4
Denmark 0.4 1.0 1.21 1.21 0.48 0.48 2.0 5.0
Finland 0.3 1.2 1.17 1.17 0.48 0.48 1.6 5.7
Sweden 0.8 1.5 1.17 1.17 0.48 0.48 3.9 7.4
Norway 0.5 1.2 1.18 1.18 0.48 0.48 2.5 6.0
Ireland 1.9 2.5 1.18 1.18 0.48 0.48 9.4 12.3
Switzerland 0.4 0.5 1.37 1.29 0.48 0.48 2.1 2.9
China 19.0 49.0 1.46 1.35 0.48 0.47 116.6 272.4
India 1.3 4.2 1.46 1.35 0.48 0.47 8.0 23.3
Japan 2.3 5.3 1.46 1.35 0.48 0.47 14.1 29.4
South Korea 1.4 2.5 1.46 1.35 0.48 0.47 8.8 13.8
Australia 1.4 3.1 1.46 1.35 0.48 0.47 8.3 17.2
Malaysia 0.9 9.6 1.46 1.35 0.48 0.47 5.4 53.1
Indonesia 0.5 1.6 1.46 1.35 0.48 0.47 2.8 9.1
Singapore 1.4 1.9 1.46 1.35 0.48 0.47 8.6 10.6
Brazil 0.7 2.4 1.67 1.50 0.43 0.44 4.1 13.6
Chile 0.2 0.8 1.67 1.50 0.43 0.44 1.2 4.7

ROW ROW 6.0 12.3 1.38 1.29 0.49 0.48 35.5 66.7
88.8 205.6 1.38 1.29 0.49 0.48 515.2 1,110.9

Europe

APAC

South 
America

World

IT capacity (GW) PUE Capacity Factor Power Demand (TWh)

North 
America

Sources: Allianz Research based on EMBER, IEA and LBNL
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Table A2: Estimated data center emissions by country (current)

Region Country Emission intensity 
(GCO2/kWh)

Scope 1 
(MtCO2)

Scope 2 
(MtCO2)

Scope 3 
(MtCO2)

Total 
Emissions

United States 384.40 0.75 88.35 29.07 118.17
Canada 190.61 0.03 1.57 1.05 2.65
Mexico 474.02 0.00 0.64 0.16 0.80
Germany 329.65 0.06 6.09 2.24 8.39
France 41.44 0.02 0.21 0.53 0.75
Spain 153.60 0.01 0.51 0.33 0.85
UK 217.41 0.05 3.34 1.73 5.11
Italy 284.78 0.01 1.29 0.51 1.81
Netherlands 253.56 0.03 2.32 1.12 3.47
Poland 588.60 0.00 0.91 0.16 1.07
Denmark 114.41 0.01 0.25 0.30 0.55
Finland 57.47 0.01 0.10 0.24 0.34
Sweden 35.26 0.01 0.15 0.60 0.76
Norway 28.11 0.01 0.07 0.37 0.46
Ireland 256.38 0.03 2.63 1.41 4.07
Switzerland 39.22 0.01 0.09 0.27 0.37
China 526.49 0.40 63.59 14.16 78.15
India 670.13 0.03 6.23 0.97 7.23
Japan 477.26 0.05 7.09 1.71 8.85
South Korea 417.06 0.03 3.81 1.07 4.92
Australia 525.18 0.03 4.57 1.01 5.60
Malaysia 601.97 0.02 3.47 0.65 4.14
Indonesia 680.25 0.01 2.04 0.34 2.39
Singapore 497.09 0.03 4.28 1.04 5.36
Brazil 109.95 0.01 0.53 0.55 1.10
Chile 289.49 0.00 0.38 0.15 0.53

ROW ROW 363.86 0.12 13.77 4.46 18.36
363.86 1.78 218.24 66.21 286.23

North 
America

Europe

APAC

South 
America

World

Sources: Allianz Research based on IEA, Schneider Electric, EMBER and LBNL
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Table A3: Estimated data center emissions by country by 2030 scenario (MtCO2)

Region Country No 
improvement

Linear 
Trends Below 2°C NDCs

United States 235.47 202.15 142.33 111.24
Canada 7.20 6.90 4.46 3.79
Mexico 4.40 4.04 2.49 1.85
Germany 12.71 10.18 6.24 4.90
France 1.79 1.76 1.79 1.62
Spain 4.24 2.56 2.82 2.36
UK 9.95 7.32 5.52 4.55
Italy 4.92 4.39 2.54 2.03
Netherlands 4.73 2.36 2.84 2.22
Poland 3.38 2.94 1.48 1.03
Denmark 1.37 0.86 1.04 0.89
Finland 1.23 0.96 1.20 1.04
Sweden 1.42 1.40 1.42 1.34
Norway 1.10 1.08 1.10 1.10
Ireland 5.31 4.02 2.88 2.36
Switzerland 0.52 0.51 0.52 0.52
China 185.94 172.85 123.83 95.63
India 21.44 20.95 13.57 10.49
Japan 18.83 17.27 13.90 11.33
South Korea 7.85 7.11 5.91 4.98
Australia 11.87 9.85 9.23 7.64
Malaysia 41.65 39.55 27.52 22.85
Indonesia 7.84 7.72 5.05 4.17
Singapore 6.71 6.69 4.48 3.78
Brazil 3.56 2.83 2.91 2.46
Chile 2.05 1.41 1.53 1.16

ROW ROW 35.26 34.96 26.44 21.38
642.70 574.60 415.00 328.70

North 
America

Europe

APAC

South 
America

World

Sources: Allianz Research based on IEA, NGFS, Schneider Electric, EMBER and LBNL
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Table A4: Estimated current social cost of data center emissions by country (in USD bn; 2026)

Nordhaus (2023) EU ETS (2026) Renner (2022) EPA high (2023)
Region Country SCC: ~USD81/ tCO2 SCC: USD92/ tCo2 SCC: USD239/ tCO2 SCC: USD492/ tCO2

United States 9.57 10.87 28.24 58.14
Canada 0.21 0.24 0.63 1.30
Mexico 0.07 0.07 0.19 0.39
Germany 0.68 0.77 2.00 4.13
France 0.06 0.07 0.18 0.37
Spain 0.07 0.08 0.20 0.42
UK 0.41 0.47 1.22 2.52
Italy 0.15 0.17 0.43 0.89
Netherlands 0.28 0.32 0.83 1.71
Poland 0.09 0.10 0.26 0.53
Denmark 0.04 0.05 0.13 0.27
Finland 0.03 0.03 0.08 0.17
Sweden 0.06 0.07 0.18 0.37
Norway 0.04 0.04 0.11 0.22
Ireland 0.33 0.37 0.97 2.00
Switzerland 0.03 0.03 0.09 0.18
China 6.33 7.19 18.68 38.45
India 0.59 0.66 1.73 3.56
Japan 0.72 0.81 2.12 4.35
South Korea 0.40 0.45 1.17 2.42
Australia 0.45 0.52 1.34 2.76
Malaysia 0.34 0.38 0.99 2.04
Indonesia 0.19 0.22 0.57 1.17
Singapore 0.43 0.49 1.28 2.63
Brazil 0.09 0.10 0.26 0.54
Chile 0.04 0.05 0.13 0.26

ROW ROW 1.49 1.69 4.39 9.03
23.18 26.33 68.41 140.82

North 
America

Europe

APAC

South 
America

World

Sources: Allianz Research based on Nordhaus (2023), LSEG Workspace, Renner (2022) and EPA (2023)
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Table A5: Data center water consumption by country (current, bn liters)

Region Country Direct Indirect - 
electricity

Indirect - 
semiconductor

United States 80.4 229.4 27.06
Canada 2.9 5.0 0.7
Mexico 0.4 1.3 0.2
Germany 6.1 16.7 2.0
France 1.4 9.3 0.9
Spain 0.9 2.5 0.3
UK 4.7 15.7 1.8
Italy 1.4 3.0 0.4
Netherlands 3.0 6.9 0.9
Poland 0.4 2.1 0.2
Denmark 0.8 1.3 0.2
Finland 0.7 2.3 0.3
Sweden 1.6 3.6 0.5
Norway 1.0 0.1 0.1
Ireland 3.8 6.2 0.9
Switzerland 0.7 1.9 0.2
China 38.3 140.8 15.7
India 2.6 3.7 0.6
Japan 4.6 20.5 2.2
South Korea 2.9 16.0 1.7
Australia 2.7 9.8 1.1
Malaysia 1.8 7.4 0.8
Indonesia 0.9 4.8 0.5
Singapore 2.8 8.4 1.0
Brazil 1.2 1.8 0.3
Chile 0.4 0.9 0.1

ROW ROW 12.3 47.2 5.2
180.9 568.2 65.5

South 
America

World

North 
America

Europe

APAC

Sources:: Allianz Research based on Jin et al (2019) and IEA



Allianz Research

28

ALLIANZ RESEARCH

team
Our



30 June  2026
Chief Investment Officer 
& Chief Economist 
Allianz Investment Management SE

Ludovic Subran
ludovic.subran@allianz.com

Ana Boata
ana.boata@allianz-trade.com

Arne Holzhausen
arne.holzhausen@allianz.com

Head of Economic Research 
Allianz Trade

Head of Thematic & Policy Research
Allianz Investment Management SE

Françoise Huang
Senior Economist for Asia Pacific
francoise.huang@allianz-trade.com

Luca Moneta
Senior Economist for Emerging 
Markets
luca.moneta@allianz-trade.com

Macroeconomic Research

Maxime Lemerle
Lead Advisor, Insolvency Research 
maxime.lemerle@allianz-trade.
com

Corporate Research

Michaela Grimm
Senior Economist, 
Demography & Social Protection
michaela.grimm@allianz.com

Kathrin Stoffel
Economist, Insurance & Wealth
kathrin.stoffel@allianz.com

Thematic and Policy Research

Outreach

Markus Zimmer
Senior Economist, ESG
markus.zimmer@allianz.com

Heike Baehr
Content Manager
heike.baehr@allianz.com

Maria Latorre
Sector Advisor, B2B
maria.latorre@allianz-trade.com

Maxime Darmet Cucchiarini
Senior Economist for UK, US & 
France
maxime.darmet@allianz-trade.com

Maddalena Martini
Senior Economist for Southern 
Europe & Benelux
maddalena.martini@allianz.com

Jasmin Gröschl
Senior Economist for Europe
jasmin.groeschl@allianz.com

Maria Thomas
Content Manager and Editor
maria.thomas@allianz-trade.com

Patrick Hoffmann
Economist, ESG & AI
patrick.hoffmann@allianz.com

Lluis Dalmau Taules
Economist for Africa & Middle East
lluis.dalmau@allianz-trade.com

Hazem Krichene
Senior Economist, Climate
hazem.krichene@allianz.com

Guillaume Dejean
Senior Sector Advisor
guillaume.dejean@allianz-trade.
com

Pierre Lebard
Public Affairs Officer 
pierre.lebard@allianz-trade.com

Katharina Utermoehl
katharina.utermoehl@allianz.com

Head of Outreach 
Allianz Investment Management SE

Head of Macroeconomic & Capital 
Markets Research
Allianz Investment Management SE

Bjoern Griesbach
bjoern.griesbach@allianz.com

Giovanni Scarpato
Economist for Central & Eastern 
Europe
giovanni.scarpato@allianz.com

Ano Kuhanathan
ano.kuhanathan@allianz-trade.
com

Head of Corporate Research 
Allianz Trade

Simon Krause
Economist, ESG & Insurance
simon.krause@allianz.com

Melissa Eddy
Content Manager
melissa.eddy@allianz.com

mailto:%20ana.boata%40allianz-trade.com%20?subject=
mailto:mailto:arne.holzhausen%40allianz.com?subject=
mailto:francoise.huang%40allianz-trade.com?subject=
mailto:mailto:luca.moneta%40allianz-trade.com?subject=
mailto:mailto:maxime.lemerle%40allianz-trade.com?subject=
mailto:mailto:maxime.lemerle%40allianz-trade.com?subject=
mailto:michaela.grimm%40allianz.com%20?subject=
mailto:mailto:kathrin.stoffel%40allianz.com?subject=
mailto:mailto:markus.zimmer%40allianz.com?subject=
mailto:heike.baehr%40allianz.com?subject=
mailto:mailto:maria.latorre%40allianz-trade.com?subject=
mailto:mailto:maxime.darmet%40allianz-trade.com?subject=
mailto:maddalena.martini%40allianz.com?subject=
mailto:jasmin.groeschl%40allianz.com?subject=
mailto:maria.thomas%40allianz-trade.com?subject=
mailto:patrick.hoffmann%40allianz.com?subject=
mailto:lluis.dalmau%40allianz.com?subject=
mailto:hazem.krichene%40allianz.com?subject=
mailto:guillaume.dejean%40allianz-trade.com?subject=
mailto:guillaume.dejean%40allianz-trade.com?subject=
mailto:pierre.lebard%40allianz-trade.com?subject=
mailto:katharina.utermoehl%40allianz.com%20?subject=
mailto:bjoern.griesbach%40allianz.com?subject=
mailto:giovanni.scarpato%40allianz.com?subject=
mailto:ano.kuhanathan%40allianz-trade.com?subject=
mailto:ano.kuhanathan%40allianz-trade.com?subject=
mailto:mailto:simon.krause%40allianz.com?subject=
mailto:melissa.eddy%40allianz.com?subject=


Allianz Research

30

Recent Publications

Discover all our publications on our websites: Allianz Research and Allianz Trade Economic Research

25/06/2026 | Pension Reform Survey 2026: Everyone knows reform is needed, few expect it to happen
25/06/2026 | The semiconductor premium: EM equity and the concentration risk within
22/06/2026 | Ten Years After Brexit: Resilience Without Revival
18/06/2026 | Public vs. private equity: The widest equity return gap in two decades 
17/06/2026 | Southern Europe won the last decade. The next one is less obvious
16/06/2026 | US-Iran Deal: Markets price peace, economies still pay for war
10/06/2026 | From kickoff to cash flow – Taking the 2026 Football World Championship on tour
08/06/2026 | Emerging markets in a fragmented world: From geography to resilience - the 4Rs framework
03/06/2026 | Weed out the laggards: Sustainability as a credit filter  
02/06/2026 | Matryoshka market: Nested convictions in equities
28/05/2026 | Too hot to grow: The economic costs of extreme heat
28/05/2026 | Allianz Global Insurance Report 2026: The Future of Insurance in a Fragmenting World
20/05/2026 | How AI is rewiring global trade
19/05/2026 | Transatlantic spread – from monetary signal to fiscal mirror
05/05/2026 | Automotive: Will the Middle East crisis supercharge EV momentum?
12/05/2026 | Thinking fast, building slow: The energy cost of the US AI boom
12/05/2026 | Behind the gate: The promises and perils of private markets democratization
06/05/2026 | US large banks: The peak of the cycle is not the time to be complacent 
05/05/2026 | Automotive: Will the Middle East crisis supercharge EV momentum?
29/04/2026 | Staycation summer? Jet-fuel crunch reshapes the peak holiday season
23/04/2026 | Energy shock and policy response: Once bitten, twice shy?
22/04/2026 | Global Insolvency Outlook: Brace for Middle East spillovers
31/03/2026 | Economic outlook 2026-27: The Fog of War
25/03/2026 | AI capex cycle: war-proof for now 
23/03/2026 | Signal without response: Why the EU ETS needs resolve, not redesign
17/03/2026 | Not all Emerging markets are equal: Hormuz, triple deficits, and the new energy risk premium
16/03/2026 | Warsh‘s double dilemma: when the Middle East rewrites the Fed‘s playbook
11/03/2026 | Allianz Social Resilience Index 2025: The Middle-Resilience Trap
10/03/2026 | The second energy shock: Why Europe still isn’t energy securet
05/03/2026 | Closing the gender income gap: from paycheck to pension
03/03/2026 | Conflict in the Middle East: Implications for markets and macro
25/02/2026 | Mining for the future: Addressing liabilities and unlocking sustainable transition opportunities
24/02/2026 | Variable geometry for European trade: Building resilience and diversification
23/02/2026 | Schroedinger’s tariffs
20/02/2026 | Private equity in transition: from distribution drought to selective recovery
19/02/2026 | Eurobonds – A window of opportunity for a strategic necessity

mailto:https://www.allianz.com/en/economic_research/insights/publications/specials_fmo/260625-pension-survey.html?subject=
mailto:https://www.allianz.com/en/economic_research/insights/publications/specials_fmo/260622-ten-years-after-brexit.htmlhttps://www.allianz.com/en/economic_research/insights/publications/specials_fmo/260622-ten-years-after-brexit.html?subject=
mailto:https://www.allianz.com/en/economic_research/insights/publications/specials_fmo/260618-public-vs-private-equity.html?subject=
mailto:https://www.allianz.com/en/economic_research/insights/publications/specials_fmo/260616-us-iran-deal-markets-price-peace.html?subject=
mailto:https://www.allianz.com/en/economic_research/insights/publications/specials_fmo/260616-us-iran-deal-markets-price-peace.html?subject=
mailto:https://www.allianz.com/en/economic_research/insights/publications/specials_fmo/260610-football-world-championship.html?subject=
mailto:https://www.allianz.com/en/economic_research/insights/publications/specials_fmo/260608-emerging-markets.html?subject=
mailto:https://www.allianz.com/en/economic_research/insights/publications/specials_fmo/260603-esg-credit-risk.html?subject=
mailto:https://www.allianz.com/en/economic_research/insights/publications/specials_fmo/260602-equity-markets.html?subject=
https://www.allianz.com/en/economic_research/insights/publications/specials_fmo/260528-heat-economics.html
https://www.allianz.com/en/economic_research/insights/publications/specials_fmo/260528-global-insurance-report.html
https://www.allianz.com/en/economic_research/insights/publications/specials_fmo/260521-ai-trade.html
https://www.allianz.com/en/economic_research/insights/publications/specials_fmo/260519-transatlantic-spread.html
https://www.allianz.com/en/economic_research/insights/publications/specials_fmo/260505-automotive.html
https://www.allianz.com/en/economic_research/insights/publications/specials_fmo/260512-energy-US-ai.html
https://www.allianz.com/en/economic_research/insights/publications/specials_fmo/260512-private-markets.html
https://www.allianz.com/en/economic_research/insights/publications/specials_fmo/260506-US-banks.html
https://www.allianz.com/en/economic_research/insights/publications/specials_fmo/260505-automotive.html
https://www.allianz.com/en/economic_research/insights/publications/specials_fmo/260429-airlines-tourism.html
https://www.allianz.com/en/economic_research/insights/publications/specials_fmo/260423-energy-policy.html
https://www.allianz.com/en/economic_research/insights/publications/specials_fmo/260422-insolvency-outlook.html
https://www.allianz.com/en/economic_research/insights/publications/specials_fmo/260225-Mining.html
https://www.allianz.com/en/economic_research/insights/publications/specials_fmo/260224-EU-Trade.html
https://www.allianz.com/en/economic_research/insights/publications/specials_fmo/260223-tariffs.html
https://www.allianz.com/en/economic_research/insights/publications/specials_fmo/260220-private-equity.html
https://www.allianz.com/en/economic_research/insights/publications/specials_fmo/260219-eurobonds.html


30 June  2026

3131

Director of Publications
Ludovic Subran, Chief Investment Officer & Chief Economist
Allianz Research
Phone +49 89 3800 7859

Allianz Group Economic Research
https://www.allianz.com/en/economic_research
http://www.allianz-trade.com/economic-research
Königinstraße 28 | 80802 Munich | Germany
allianz.research@allianz.com

@allianz

allianz

Allianz Trade Economic Research
http://www.allianz-trade.com/economic-research
1 Place des Saisons | 92048 Paris-La-Défense Cedex | France

@allianz-trade

allianz-trade

About Allianz Research
Allianz Research encompasses Allianz Group Economic Research 
and the Economic Research department of Allianz Trade.

Forward looking statements

The statements contained herein may include prospects, statements of future expectations and 
other forward-looking statements that are based on management’s current views and assumptions 
and involve known and unknown risks and uncertainties. Actual results, performance or events may 
differ materially from those expressed or implied in such forward-looking statements. 
Such deviations may arise due to, without limitation, (i) changes of the general economic conditions 
and competitive situation, particularly in the Allianz Group’s core business and core markets, 
(ii) performance of financial markets (particularly market volatility, liquidity and credit events), 
(iii) frequency and severity of insured loss events, including from natural catastrophes, and the 
development of loss expenses, (iv) mortality and morbidity levels and trends, 
(v) persistency levels, (vi) particularly in the banking business, the extent of credit defaults, (vii) 
interest rate levels, (viii) currency exchange rates including the EUR/USD exchange rate, (ix) changes 
in laws and regulations, including tax regulations, (x) the impact of acquisitions, including related 
integration issues, and reorganization measures, 
and (xi) general competitive factors, in each case on a local, regional, national and/or global basis. 
Many of these factors may be more likely to occur, or more pronounced, as a result of terrorist 
activities and their consequences.

No duty to update

The company assumes no obligation to update any information or forward-looking statement 
contained herein, save for any information required to be disclosed by law. 

Allianz Trade is the trademark used to designate a range of services provided by Euler Hermes.

https://www.allianz.com/en/economic_research 
http://www.allianz-trade.com/economic-research
http://www.allianz-trade.com/economic-research

