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Executive Summary

The data centre industry has always exhibited
high levels of demand for energy and resources
to support the building and operation of this
infrastructure. With the increased reliance on
data centres, there is growing concern about its
environmental impact, especially as capacity
requirements continue to expand, driven by cloud
adoption, and going to another level with Al and
HPC. The data centre industry is increasingly
aware of the environmental concerns, especially
in the wake of climate change, and the majority
of companies are actively transforming their
businesses to be more environmentally friendly.
This includes the use of renewable and carbon-
neutral energy, implementing more energy
efficient equipment, mitigating carbon emissions,
waste heat reuse, and water conservation
techniques. Enterprise environmental efforts

are consolidated and reported in annual
Environmental, Social, and Governance (ESG)
reports, which provide a detailed look at a
company’s energy use and greenhouse gas (GHG)
GHG emissions, as well as plans for mitigating
and adapting to climate change.

Although ESG reporting has existed since the
early 2000s, transparency and reporting have still
been major challenges in the data centre industry.
However in 2019, the Sustainable Finance

Disclosure Regulation (SFDR) was introduced in
Europe and required companies to report a wide
range of ESG metrics (European Commission,
2019). Since then, data centre companies have
been making strides to report their ESG metrics,
and many clients and investors have also cited
the importance of ESG metrics in their buying
decisions and strategic decision-making.

As of 2022, we have identified 28 data centre
providers and 9 hyperscale platforms that have
published at least one ESG report since 2019, and
using those publicly available reports, we have
consolidated an overview of the environmental
impact of the data centre and hyperscale cloud
industry.

Overall, carbon emissions and consumption of
resources have continued to increase since 2019
due to the expanding need for IT infrastructure.
In 2022, the data centre and hyperscale industry
produced a total of 62.8 million metric tons of
CO,g, an increase of 30.3% since 2019. In terms
of energy consumption, in 2022, the global data
centre and hyperscale industry consumed 242.0
TWh of energy which accounts for about 0.96%
of the total global energy consumption. Water
consumption in the industry has also increased,
by 4.6% from 2019 to 2022.
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With the increase in emissions and consumption,
there have been corresponding improvements

in operational efficiency and adoption of
renewable energy. When looking at the rate of
CO,e emissions by GWh of energy consumption,
there was a steady decrease between 2019

t0 2022, suggesting that data centres may

be able to continue increasing workloads

while working towards sustainability goals.
Renewable energy use in the industry has also
increased significantly, with a 30.8% growth

in renewable energy usage between 2019 and
2022. Hyperscalers have been utilizing a larger
proportion of the renewables, and about 82%

of the energy consumption of hyperscalers is
attributed to renewable energy in 2022.

The data centre and hyperscale cloud industry will
continue to grow and further intensify resource
use and emissions. Overall, however, with clear
focus and investment on energy efficiency and
sustainability, it is possible for many in the industry
to hit net-zero emissions targets. Structure
Research’s inaugural 2023 State of Environmental
Impact: Hyperscale Cloud & Data Centres aims

to provide a global view of the impact of the data
centre industry on climate change, focusing on
GHG, energy and water consumption.
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Total data centre energy consumption represented just under 1% of the global
energy consumption in 2022.

Data centre ESG Leaders represent about 50% of the total market IT capacity.

Total data centre emissions have grown by 10.6% between 2019 and 2022,
but the average emissions per GWh of energy consumption has decreased
from 397.4 mtCO2e/GWh in 2019 to 343.0 mtCO2e/GWh in 2022.

Energy usage by ESG Leaders has grown by 19.2% over 3 years but renewable
energy use has also grown considerably faster, at 30.8% over the same period.

Hyperscale PUEs are on average 14.4% lower each year than data centre
providers average PUEs.

Data centre water usage grew by 4.6% in 3 years.
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METHODOLOGY

Structure Research extracted environmental data from
27 data centre providers and 9 hyperscale platforms
with publicly available ESG reports between 2019 and
2022. Key data parameters captured include:

Total Operational Data Centre IT capacity (MW)
Greenhouse gas emissions (metric ton of CO,e)
- Scope 1

- Scope 2 (Market- and Location-Based)

- Scope 3

Total energy usage (in GWh)

Renewable energy Usage

Power Usage Effectiveness (PUE)

- Annual operating average

- Design PUE

Total water usage (m®)
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Definitions

ESG LEADER

Structure Research defines an ESG Leader as

a data centre operator or hyperscale platform
which has published a sustainability/ESG report
with reported metrics on the organization's
carbon emissions, energy usage, and/or water
consumption.

GREENHOUSE GAS EMISSIONS

Metric ton CO, equivalent (mtCO,e): The
universal unit of measurement to indicate

the global warming potential (GWP) of each
greenhouse gas, expressed in terms of the

GWP of one unit of carbon dioxide. It is used to
evaluate releasing (or avoiding releasing) different
greenhouse gases against a common basis.

SCOPE 1 EMISSIONS (SOURCE: EPA)
Direct greenhouse gas emissions from sources
that are controlled/owned by the organization.
Examples include fuel combustion for
generators, vehicles, boilers.

SCOPE 2 EMISSIONS (SOURCE: EPA)
Indirect greenhouse gas emissions associated
with the purchase of electricity, steam, heat,

or cooling and are often the result of the

organization’s energy use. Scope 2 emissions

can be measured by either location-based or
market-based:

- Location-based scope 2 emissions are
emissions based on the energy generation
defined by the location of the energy
consumption area.

Market-based scope 2 emissions are based
on the emissions of the energy generation
that the organization has purchased.
Market-based emissions are often lower than
location-based emissions if the organization
has purchased carbon-free energy sources.

SCOPE 3 EMISSIONS (SOURCE: EPA)
All indirect emissions that occur in the value
chain of the organization from assets not
controlled or owned by the reporting organization
including both upstream and downstream
activities.
Examples include transportation/distribution
of products and assets, employee commuting,
and end-of-life treatment of sold products.
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POWER USAGE EFFECTIVENESS (PUE)
A metric to determine the energy efficiency

of a data centre. PUE is calculated by: data
centre electricity consumption / IT equipment
electricity consumption.

WATER USAGE EFFECTIVENESS
(WUE)

A metric to determine the water efficiency of a
data centre. WUE is calculated by: data centre
water consumption / IT equipment electricity
consumption.

RENEWABLE ENERGY

Energy from sources that are inexhaustible.
This includes solar, wind, water, geothermal, and
biofuels.

CARBON-FREE ENERGY

Energy from sources that do not use fossil
fuels or emit carbon. Nuclear energy is the

key component that differentiates carbon-free
energy from renewable energy. Biofuels are not
included in this category as they emit carbon.
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ESG Leaders

DC PROVIDERS

21Vianet GDS

AirTrunk Global Switch

Chindata Green Mountain

Cologix Involta

Colt Data Centre Services Iron Mountain Data Centers
CoreSite Kao Data

CyrusOne Keppel DC REIT

Data4d NEXTDC

Databank Princeton Digital Group
Digital Edge QTS Data Centers

Digital Realty Sabey Data Centers
EdgeConneX ST Telemedia Global Data Centres (STT GDC)
Equinix SUNeVision (iAdvantage)

Flexential Vantage Data Centers

© STRUCTURE RESEARCH 2024

HYPERSCALE PLATFORMS
Alibaba

Amazon

Apple

Google

Kingsoft Cloud

Meta

Microsoft

Oracle

Tencent
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Data Centre Providers:
Environmental Data Reporting by Segment

CARBON EMISSIONS ENERGY CONSUMPTION WATER
Company Scope 1 Scope 2 Scope 2 Total Usage | Renewable Usage PUE Total Usage
(Location) (Market)
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Data Centre Providers:
Environmental Data Reporting by Segment (Cont.)

CARBON EMISSIONS ENERGY CONSUMPTION WATER
Company Scope 1 Scope 2 Scope 2 Total Usage | Renewable Usage PUE Total Usage
(Location) (Market)
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Data Centre Providers:
Environmental Data Reporting by Segment (Cont.)

CARBON EMISSIONS ENERGY CONSUMPTION WATER
Company Scope 1 Scope 2 Scope 2 Total Usage | Renewable Usage PUE Total Usage
(Location) (Market)
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Hyperscale Providers:
Environmental Data Reporting by Segment

CARBON EMISSIONS ENERGY CONSUMPTION WATER
Company Scope 1 Scope 2 Scope 2 Scope 3 Total Usage Renewable Usage PUE Total Usage
(Location) (Market)
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SR Sustainability Quadrant

@ Data Centre Providers @ Hyperscale Platforms

Data Centre Efficiency
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The Structure Research Sustainability
Quadrant (SRSQ) reflects the the
ranking of the ESG Leaders based on
three primary attributes:

1. Level of Transparency
2. Operational Data Centre Efficiency
3. Renewable Energy Usage

1. TRANSPARENCY

While we applaud all of our ESG Leaders for
being trailblazers at producing this first wave
of ESG reports, it is also striking the amount of
variance in terms of reported data within the
ESG leader group. Some have disclosed more
environmental parameters compared to others,
and the goal of placing Transparency as a pillar
of SRSQ is to incentivize and encourage the

current group of ESG Leaders, as well as future
providers that are in the process of producing
their first ESG report, to prioritize transparency
over only reporting data that reflects positively
on a company’s operating metrics.

Scoring: Providers are scored on the below
categories of reported environmental data.
Points were awarded for each category reported
as well as how many historical years of data
were reported (regardless of how many ESG
reports were published during the span of 2019-
2022). The data sets in this report are from
years 2019 to 2022.
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Understanding the SRSQ (Cont.)

2. OPERATIONAL DATA CENTRE EFFICIENCY
This category measures data centre operating efficiency across three main segments:

Annual Average Operating PUE (AAO-PUE)
AAO-PUE = Total Energy Usage / Total Energy Used by the IT Equipment.
The AAO-PUE is a metric used to measure the actual energy efficiency of a data centre that
incorporates a time series element to arrive at the annual operative average. This is different and a
more accurate measure of data centre efficiency compared to the “Design PUE” metric which only
reflects the theoretical optimal PUE of the facility when running at full load.
A PUE of 1.0 would be ideal, as it would indicate that all of the energy used by the data center
is being used to power the IT equipment. However, in reality, most modern colocation and
hyperscale facilities have PUEs between 1.2 to 1.8, due to losses in the data center infrastructure,
such as cooling systems, power distribution systems, and lighting.
The lower the provider's AAO-PUE, the higher their score will be for this category.
Carbon Intensity (Cl) = (Scope 1 + Scope 2 Emissions) / Total Energy Usage
The Cl metric reflects the amount of carbon emissions generated relative to the total energy
usage of the provider. The lower the provider's Cl, the higher their score will be for this category.
Water Intensity (WI) = Total Water Usage / Total Energy Usage
The WI metric reflects the amount of water used within the provider's data centre footprint relative
to the total energy used within the data centre. The lower the provider's WI, the higher their score
will be for this category.

Scoring: Providers are given a normalized score between 0-100 for each category. As long as a
provider has reported data for these respective categories they are awarded points regardless of how
“good or bad” their reported data may be relative to their ESG leader peer group. Providers that did
not report data for a category received a score of 0 for it. All categories are then added together and
further normalized such that the final data centre efficiency score falls within a range of 0-100.

© STRUCTURE RESEARCH 2024 12

3. RENEWABLE ENERGY

This category measures the relative percentage
of renewable energy used relative to the total
energy usage of a provider's data centre
footprint. The higher the % of renewable energy
used, the higher the provider's score will be. The
renewable energy % score is reflected in the
size of the bubble surrounding each provider's
company name in the SRSQ chart.
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Total Data Centre Market: Operational IT Capacity (MW)

50,000 Total 3-yr CAGR 9.8%

45,944
Total @ Global Colocation
Total 41,828 Hyperscale Self Builds
40,000 38,417 11,315 Enterprise On-Premise
Total
34,697 11,652
12,240
30,000
12,618 12,070
10,165
20,000
10,000
0

*Data has been extrapolated to represent
the total data centre market

2019 2020 2021 2022
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Total Data Centre Market: Operational IT Capacity

SEGMENT % SHARE

100% @ Global Colocation
Hyperscale Self Builds
25% Enterprise On-Premise
28% °
o 32%
80% 36%
%
60% 24% 26
22%
19%
40%
20%
0%

*Data has been extrapolated to represent
the total data centre market

2019 2020 2021 2022
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Scope 1 Emissions

In thousands mtCO.e

3-yr CAGR  13.8%

1,411.7

@ Global Colocation
@ Hyperscalers

Thousands

1,250

1,000

750

500

250

*Data has been extrapolated to represent
the total data centre market

2019 2020 2021 2022
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Scope 1 Emissions (%)

100% @ Global Colocation

@ Hyperscalers

80%
60%
40%

20%

0%
*Data has been extrapolated to represent
the total data centre market

2019 2020 2021 2022
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Scope 2 (Location-Based) Emissions

In millions mtCO_ e

70
& 3-yr CAGR  10.5%
i) Total
= 61.4

60 @ Global Colocation

@ Hyperscalers

50

40

30

20

10

0

*Data has been extrapolated to represent
the total data centre market

2019 2020 2021 2022
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Scope 2 (Location-Based) Emissions (%)

100% @ Global Colocation

@ Hyperscalers

80%
60%
40%

20%

0%
*Data has been extrapolated to represent
the total data centre market

2019 2020 2021 2022
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Total Scope 1 + Scope 2 (Location-Based) Emissions

In millions mtCO_ e

& 3-yr CAGR  10.6%
£ 70
= Total .
62.8 @ Global Colocation
@ Hyperscalers

60 yp

50

40

30

20

10

0

*Data has been extrapolated to represent
the total data centre market

2019 2020 2021 2022
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Total Scope 1 + Scope 2 (Location-Based) Emissions (%)

100% @ Global Colocation

@ Hyperscalers

80%
60%
40%

20%

0%
*Data has been extrapolated to represent
the total data centre market

2019 2020 2021 2022
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Total Energy Consumption (GWh)

110,000
Total
242,019
100,000
93,902
Total
90,000 221,964
Total 81,209 88,513
203,730
80,000 Total
73,483
185,701 76,022
70000 67,532
60000 64,920 64,910
61,833
59,604
50,000 53,249
40,000
2019 2020 2021 2022
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Overall 3-yr CAGR 9.2%

-@- Global Colocation
-@- Hyperscalers
Enterprise On-Premise

*Data has been extrapolated to represent
the total data centre market
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Total Energy Consumption (%)

100% @ Global Colocation
@ Hyperscalers
0 Enterprise On-Premise
32% 28% o
36% :

80%

60%

40%

20%

0%

*Data has been extrapolated to represent
the total data centre market

2019 2020 2021 2022
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Total Data Center Market vs. Global Energy Usage (TWh)

Global Energy Usage
TWh
(T 25,343 25,530 @ Total Data Center Market

 Global Energy Usage

25000 93 921

20,000

15,000

10,000

5000

300

*Data has been extrapolated to represent
the total data centre market

2019 2020 2021 2022
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Data Centre vs. Global Energy Consumption (%)

1.10% -@- Date Centre
Energy Consumption %

1.00%
0.96%
0.90%
0.80%
0.78%
0.70%
In 2019, the total data centre
market energy consumption
accounted for 0.78% of global
0.60% energy consumption. That has
o increased to 0.96% of total energy
2019 2020 2021 2022

consumption in 2022.
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Total Water Consumption

In millions m3

Total
70 169.7
& 66.4
5 .
= g5
60 Total
147.1
55 53.5
o 46.4 462
40 128 418
35
30
2019 2020 2021 2022
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Overall 3-yr CAGR 4.9%

-@- Global Colocation
-@- Hyperscalers
Enterprise On-Premise

*Data has been extrapolated to represent
the total data centre market
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Total Water Consumption (%)

100% @ Global Colocation
@ Hyperscalers
Enterprise On-Premise
25%
28%

32%
80% 6%

60 %
40%

20%

0%

2019 2020 2021 2022
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Global Market Insights

!’g’

OPERATIONAL IT CAPACITY

Total operational IT capacity has increased from 34,697 MW in 2019 to
45,944 MW in 2022 (approximately a 32.4% increase).

The global colocation market makes up 49% of this share in 2022, up
from 44% in 2019.

Hyperscale self builds had the most significant growth in IT capacity
between 2019 to 2022, going from taking up 19% of the share in 2019
10 26% in 2022.

Enterprise on-premise capacity has gradually decreased during this
period, with 12,618 MW of operational capacity in 2019 and declining to
11,315 MW in 2022.

With this overall increase in global IT capacity, it holds that total
resource utilization by the data centre industry will also increase as
more resources are needed to support the new IT demands.

00,

TOTAL CARBON EMISSIONS

Global colocation providers account for approximately 49-59% of the
scope 1 (i.e. direct) emissions each year.

When looking at the scope 2 emissions, the split is more even between
hyperscalers and the global colocation market, with colocation
providers representing 49-54% of the emissions each year.

Combined, total data centre emissions increased from 46.4 million

metric tonnes in 2019 to 62.8 million in 2022:

- Between 2019 to 2020 and 2021 to 2022, total emissions rose
by 11.0% and 19.5% respectively, while the growth of emissions
between 2020 and 2021 comparatively lower at 2.0%.

- While emissions did increase between 2020 and 2021, the global
pandemic likely slowed the volume of emissions during this period.
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Global Market Insights (Cont.)

= =

TOTAL ENERGY CONSUMPTION TOTAL WATER CONSUMPTION

Energy consumption has increased each year for colocation and - Water is used in data centres for efficient water cooling, but it is still
hyperscalers, while enterprise on-premise consumption has decreased consumed in high volumes. The volume of water consumption has
each year, in line with growth/decline in the amount of data centre increased every year since 2019.
capacity.

Water consumption has increased by 15.4% between 2019 to 2022.
The proportion of energy consumption taken up by enterprise on- Combined, the data centre market consumed about 169.7 million m3 of
premise, hyperscalers, and global colocation providers has changed water in 2022.

over the 2019-2022 timeframe:

- About 35-39% of the consumption has been generated by global
colocation providers, increasing about 1% a year.

- The hyperscale segment has seen the most growth in energy
consumption, going from 29% of the total in 2019 to 36% in 2022.

- Theincrease in the proportions of energy consumption by
hyperscalers and global colocation has resulted in a decrease in the
proportion of enterprise on-premise energy consumption. In 2019,
enterprise on-premise energy consumption made up about 36% of the
total but has declined to about 25% of the total consumption in 2022.

Data centre energy consumption accounts for almost 1% of it in 2022,
up from 0.78% in 2019.
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Total Operational Data Centre Critical IT Capacity (MW)

25,000 Total ChinData

22,559 @ CyrusOne

Total GDS
20,011 @ Digital Realty
Equinix
@ Rest of ESG Leaders
Total .
15,353 Global Colocation Others

20,000 Total

17,811

15,000

10,000

5,000

2019 2020 2021 2022
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ESG Leaders (Data Centre Providers)
by % Share of Global Capacity

100%

80%

60%

40%

20%

0%

2019

2%

4%

10%

5%
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2021

2022
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The previous charts show the global colocation IT capacity with representation for the
ESG Leaders included in this report. Between 2019 and 2022, the total proportion of IT
capacity from ESG Leaders has risen, with ESG Leaders outside of the top 5 showing the
largest increase.

ESG colocation leaders representing the 5 largest entities by IT capacity include
ChinData, CyrusOne, GDS, Digital Realty, and Equinix, and are shown separated out from
the rest of the colocation ESG Leaders.

For a comparison, the total IT capacity of colocation providers not included as an ESG
leader is also included. In 2022, the ESG Leaders combined represent approximately
49% of the total colocation capacity.

STRUCTURE RESEARCH 2023 37

22,559 MW

The total operational colocation
capacity in 2022

49%

The proportion of colocation capacity
represented by ESG Leaders in 2022

5 largest entities by IT capacity
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Scope 1 Emissions: Data Centre Providers

In thousands mtCO_e

400
3-yr CAGR  17.2%

341.3

Thousands

350 326.8

300

2452
250

2119
200
150

100

50

2019 2020 2021 20292 *Values represent data from ESG

Leaders only
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Scope 1 Emissions: Hyperscale Platforms

In thousands mtCO. e

800
3-yr CAGR  17.4%
719.4
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Scope 1 Emissions:
Hyperscale Platforms vs. Data Centre Providers

In thousands mtCO.e
Overall 3-yr CAGR 17.4%

,, 800
(% 719.4 @ DC Providers
%)
3 @ Hyperscale Platforms
=
600
468.6
ada4 423.6
e - |
400
326.8 341.3
—9
2452
211.9
200
0
*Values represent data from ESG

2019 2020 2021 2022 Leaders only
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Scope 1 Emissions (%):
Hyperscale Platforms vs. Data Centre Providers

100% @ DcC Providers

@ Hyperscale Platforms

80%
60 %
40%

20%

0%
*Values represent data from ESG
Leaders only

2019 2020 2021 2022
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Scope 2 (location-based) Emissions: Data Centre Providers

In millions mtCO,e

Y
oo

3-yr CAGR  15.4%

Millions

15.8

—
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*Values represent data from ESG
Leaders only
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Scope 2 (location-based) Emissions: Hyperscale Platforms

In millions mtCO_ e

29 4 3yrCAGR  11.7%

Millions
wW
(@]
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24.4
25

211
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Scope 2 (location-based) Emissions:
Hyperscale Platforms vs. Data Centre Providers

Overall 3-yr CAGR 13.2%

In millions mtCO,e
29.4
@ DC Providers

0
5 30
= 26.0 @ Hyperscale Platforms
24.4
25
21.1
20
15.8
15
1.7 122
10
5
0
*Values represent data from ESG
2020 2021 2022 Leaders only
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Scope 2 (Location-based) Emissions (%):
Hyperscale Platforms vs. Data Centre Providers

100% @ DcC Providers

@ Hyperscale Platforms

80%
60%
40%

20%
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*Values represent data from ESG
Leaders only
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Average Emissions per GWh of Energy Usage
(mtCO,e/GWh)

420 -@- DC Providers
-@- Hyperscale Platforms
Total Average

404.4

400
380
360
343.0
340
340.4 This data shows the average volume
of scope 1 + scope 2 (location-
based) emissions released per
320 GWh of energy consumption for
319.0 data centre providers, hyperscale
: platforms, and both combined.
00 *Val t data f ESG
alues represent data from
2019 2020 2021 2022 g

Leaders only
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Carbon Emissions
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Hyperscale vs. Global Colocation Insights

CO, EMISSIONS

Overall, there has been a global increase in the volume of CO,

emissions every year since 2079.

- Scope 1 emissions for data centre providers increased from 211,906
mtCO,e in 2019 to 341,282 mtCO,e in 2022.

- Hyperscalers increased their scope 1 emissions from 6.47 million
mtCO,e in 2019 to 719,443 million mtCO,e in 2022.

- Location-based scope 2 emissions have also increased from 2019.
Data centre platforms went from 10.1 million mtCO,e of location-
based scope 2 emissions in 2079 to 15.8 million mtCO,e in 2022.
Similarly, hyperscale platforms emissions have increased from 21.1
million mtCO,e to 29.4 million mtCO,e during the same period.

Though the total volume of GHG emissions has increased, the average
data centre GHG emissions per GWh of energy consumption has
decreased over the same period.

- For data centre providers, the average emissions per GWh of energy
consumption has decreased from 383.5 mtCO,e/GWh in 2019 to
347.9 mtCO,e/GWh in 2022.

- Hyperscale platforms also show a similar trend with the average
emissions per GWh of energy consumption decreasing from 404.4
mtCO,e/GWh in 2019 to 340.4 mtCO,e/GWh in 2022.

- While there has been fluctuations, the overall average data centre
emissions per GWh of energy consumption has decreased from
397.4 mtCO,e/GWh in 2019 to 343.0 mtCO,e/GWh in 2022.

This average decrease can be attributed to new data centres being
built and developed with energy efficiency and sustainability in mind
(e.g. more efficient equipment and cooling technologies) alongside
the installation and use of renewable energy.

There is variation between companies on their CO2 emissions
reduction. While some companies are decreasing their average
emissions per GWh of energy consumption, many others have
increased their emissions due to rapid growth and expansion of their
services.

Scope 3 emissions, which are not yet widely reported in the industry, is
also a major source of carbon emissions.

In the data centre industry, the purchase of goods and electronics
contributes to significant amounts of indirect emissions.
Electronics are often imported from overseas and heavy machinery
and materials need to be transported for the construction of data
centres.

In order to reduce these emissions, operators should be considering
recycling and refurbishing computers, power supply, and other
electronics to increase their longevity, reduce the purchase of new
resources, and reduce the amount of waste being generated.
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Total Energy Usage (GWh):
Data Centre Providers
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Total Energy Usage (GWh):
Hyperscale Platforms
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Total Energy Usage (GWh):
Hyperscale Platforms vs. Data Centre Providers
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Total Energy Usage (%):
Hyperscale Platforms vs. Data Centre Providers
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Total Renewable Energy Usage (GWh):
Data Centre Providers
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Total Renewable Energy Usage (GWh):
Hyperscale Platforms
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Total Renewable Energy Usage (GWh):
Hyperscale Platforms vs. Data Centre Providers
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Total Energy Usage (%):
Hyperscale Platforms vs. Data Centre Providers
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Renewable Energy Usage (GWh):
% by Total Energy Usage
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Energy Consumption Insights

ENERGY CONSUMPTION RENEWABLE ENERGY CONSUMPTION

Similar to carbon emissions, total energy consumption in the data

centre industry has been increasing year over year due to increasing

demand and IT requirements.

- Data centre providers nearly doubled energy consumption in the four
years from 2019 to 2022, from 26,797 GWh to 46,295 GWh.

- Hyperscale platforms also increased their energy consumption over
the same period - but at a slower pace from a larger base, from
53,249 GWh to 88,513 GWh.

At 65%, hyperscale platforms account for a larger proportion of total
energy usage than data centre providers in 2022.

With increased concerns over energy efficiency and reducing reliance
on fossil fuels, the data centre market has rapidly adopted the use of
renewable and carbon-free energy sources.

- Over the course of 4 years, data centre providers have more than
doubled their renewable energy use, increasing from 10,330 GWh in
2019 to 21,772 GWh in 2022.

- Hyperscalers show a similar trend, increasing renewable energy
usage from 31,881 GWh in 2019 to 72,312 GWh in 2022.

Hyperscale platforms take up a larger proportion of renewable energy
use at 76% in 2022.

An important stat to consider is how much of the market's total energy

consumption is from renewable energy sources.

- In 2022, 47% of the data centre provider market's energy came from
renewable energy, an increase of 8% from 2019.

- Hyperscalers have been able to use renewable energy to supply 82%
of their energy use. This is also a significant increase from 60% in
2019.

Renewable energy comes from either on-site renewable energy such as
solar panels, and/or purchased renewable energy.

Other clean energy sources besides solar, wind, and hydro are also a
widely discussed topic, with hydrogen fuel cells and nuclear being the
main alternatives.
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Total Renewable Energy Usage
by Data Centre Providers (2022)
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Total Renewable Energy Usage
by Hyperscale Platforms (2022)

COMPANY RENEWABLE ENERGY USAGE (GWh) % RENEWABLE ENERGY USAGE
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Average Annual Operating PUE:
Hyperscale Platforms vs. Data Centre Providers
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Average Annual Operating PUE:
US Hyperscalers vs. Chinese Hyperscalers
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PUE Insights, Chinese vs. USA Hyperscalers

PUE INSIGHTS US VS. CHINA DIFFERENCES

PUE, which is a widely used metric to determine energy efficiency, is
a measure of the total data centre energy consumption over the IT
equipment energy consumption.

The closer the PUE is to 1, the more efficient the data centre is as more
of the energy is going directly to the IT equipment.

Average PUE for data centre providers decreased from 1.44 in 2019 to
1.41 in 2022. This can be attributed to better technology efficiency and
designs.

- Well established data centre providers with the resources to retrofit
existing data centres to more efficient technologies as well as
providers with more recent, energy efficient builds brings the PUE
average lower.

- Most providers are setting target PUEs between 1.2 - 1.3 within the
next decade.

Average PUE for hyperscalers slightly increased from 1.22 in 2019 to
1.25in 2022, but it is still markedly lower than the data centre providers
average and some of the best in the industry.

Hyperscalers often self build with sustainability and efficiency in the
forefront, and they have the resources to achieve low PUEs.

US Hyperscalers consistently have more efficient PUEs than Chinese
hyperscalers. US hyperscalers had a relatively low and stable PUE
average between 1.10 to 1.12 from 2019 to 2022. Chinese hyperscalers
have started to push for better PUEs and have been able to decrease
average PUEs from 1.34 in 2019 to 1.29 in 2022.
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Water Usage: Data Centre Providers
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Water Usage: Hyperscale Platforms
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Total Water Usage:
Hyperscale Platforms vs. Data Centre Providers
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Water Usage:
Hyperscale Platforms vs. Data Centre Providers
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Water is primarily used in data centres for cooling systems, and both + Cooling these increased densities will require innovative cooling
data centre providers and hyperscale platforms have increased water solutions such as liquid or immersion cooling, which drives the water
consumption over the past 4 years to support data centre systems as usage higher compared to air cooling.
IT demands and densities grow.
- Data centre providers have increased water consumption from + Sourcing water is a concern for many locales, especially in water scarce
about 19.2 million m3in 2019 to 32.1 million m?in 2022. areas. Aside from drawing potable water, other options used include
- Hyperscalers have also increased water consumption from 47.2 sea water or non-potable/recycled water to:
million m3in 2019 to 61.5 million m?in 2022. - The use of potable water in data centres is a growing concern,
especially in water scarce areas. Alternatives to potable water that
Hyperscalers have been using more water than data centre providers, has been utilized in existing data centres include using seawater or
and in 2022 made up 66% of the total water consumption between the non-potable/recycled water in cooling systems, as well as on-site
two. rainwater harvesting.
Racks in data centres now run at higher densities than ever before, - Larger data centre companies have goals to be water positive alongside
releasing more heat and requiring more resources to appropriately cool emissions goals. They aim to restore more water than is consumed by
them. This is especially true with the rapid adoption of Al and other HPC their data centre operations.

workloads.
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