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Who am | and what do | do?

- Data scientist at Greenpixie,
LHCb/University of Manchester alumn.

- Worked on optimising the first stage of
the LHCDb trigger.

- Analysed CP asymmetry in beauty to open
charm decays.

- Now | research the impact of cloud
compute (with a focus on Al) and
build data pipelines to serve
customers with the results of this

research.



https://link.springer.com/article/10.1007/s41781-025-00139-2
https://link.springer.com/article/10.1007/s41781-025-00139-2
https://link.springer.com/article/10.1007/s41781-025-00139-2
https://link.springer.com/article/10.1007/JHEP08(2026)056
https://link.springer.com/article/10.1007/JHEP08(2026)056
https://link.springer.com/article/10.1007/JHEP08(2026)056

What does Greenpixie do?

- Greenpixie appends sustainability data to cloud and software-as-a-service billing
reports. This enables:
- Accurate reporting and disclosure for Greenhouse Gas protocol compliance.
- Improving frugality when provisioning resources in the cloud
- The cloud-native sustainability tools leave a lot of people wanting, so we fill that gap

Product Code = Line Item Usage Type = Instance Type = Pricing Unit = Region = "= Energy (kWh) = Carbon (tCO.e) = Water (L) Estimate Category =
AmazonEC2 BoxUsage m1.small Hrs us-east-1 0.0068683 3.526e-6 0.017096 compute
AmazonEC2 BoxUsage:al.2xlarge al.2xlarge Hrs us-east-1 ).014708 9.685e-6 0.036611 compute
AmazonEC2 BoxUsage:al.4xlarge al.4xlarge Hrs us-east-1 0.029416 1.937e-5 0.073221 compute
AmazonEC2 BoxUsage:al.large al.large Hrs us-east-1 003677 2.421e-6 0.0091526 compute
AmazonEC2 BoxUsage:al.medium al.medium Hrs us-east-1 0.0018385 1.211e-6 0.0045763 compute
AmazonEC2 BoxUsage:al.metal al.metal Hrs us-east-1 ).029416 1.937e-5 0.073221 compute
AmazonEC2 BoxUsage:al.xlarge al.xlarge Hrs us-east-1 ).007354 4.843e-6 0.018305 compute
AmazonEC2 BoxUsage:c1l.medium cl.medium Hrs us-east-1 0.014024 7.136e-6 0.034908 compute
AmazonEC2 BoxUsage:c1.xlarge cl.xlarge Hrs us-east-1 ).0568779 3.012e-5 0.14631 compute



CO2-eq emissions from the ICT sector are larger than
the aviation industry.
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Global greenhouse gas emissions by sector

This is shown for the year 2016 - global greenhouse gas emissions were 49.4 billion tonnes CO.eq.
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OurWorldinData.org - Research and data to make progress against the world's largest problems.
Source: Climate Watch, the World Resources Institute (2020) Licensed under CC-BY by the author Hannah Ritchie (2020).


https://sustainableict.blog.gov.uk/2023/04/27/why-sustainable-ict-is-vital/
https://sustainableict.blog.gov.uk/2023/04/27/why-sustainable-ict-is-vital/
https://sustainableict.blog.gov.uk/2023/04/27/why-sustainable-ict-is-vital/
https://sustainableict.blog.gov.uk/2023/04/27/why-sustainable-ict-is-vital/

CERN case study (electricity, scoped emissions, water)
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@ LHC experiments - Particle detection
LHC experiments - Detector cooling

@ Other experiments
©® Heating (gas + fuel)
Other

== Target: max 138 300 tCO,e

 CERN facility operates at 200 MW peak, performs
winter shutdown to destress the grid.
1.3 TWha year, < 1% of cloud.
« Scope 1 emissions (direct):
* Includes:

* Mainly synthetic gases and refrigerant
production for particle detection, and
cooling

* Also includes building air
conditioning/heating and other misc.

« ~170ktCO2-eq in direct emissions as of
2024.



https://home.cern/science/engineering/powering-cern/
https://home.cern/science/engineering/powering-cern/
https://environmentreports.web.cern.ch/environment-report-2023-2024/emissions/
https://environmentreports.web.cern.ch/environment-report-2023-2024/emissions/
https://environmentreports.web.cern.ch/environment-report-2023-2024/emissions/
https://environmentreports.web.cern.ch/environment-report-2023-2024/emissions/
https://environmentreports.web.cern.ch/environment-report-2023-2024/emissions/

CERN Scope 2 + 3 emissions

- Scope 2 (operational): CERN obtains mostly nuclear
energy from EDF. Using emissions factors from the
ADEME Base Empreinte, they report 67 ktCO2-eq
for 2024

- Scope 3 (upstream and downstream)

- Includes:
- waste treatment
- water purification
- travel
- catering
- Comes to about 11.5 ktCO2-eq w/o
procurement, but civil/mechanical engineering,
electronics, and other scientific equipment adds
up to ~100ktCO2-eq
- Important to considering manufacturing of
required equipment and site-maintenance!
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Total: 350ktCO2-eq for 2024

Equiv. To 175,000 cars on
the road annually
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CERN uses about 2.9 B litres of water or 25k times the
average UK household annual consumption from Lac
Léman annually (mainly for cooling)
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https://environmentreports.web.cern.ch/environment-report-2023-2024/water-and-effluents/
https://ukwaterbills.co.uk/articles/average-water-usage-uk

Now we have context, let's bring it back to the topic at
hand

The largest Al data center campuses will soon be a fifth the size of
Manhattan

Z EPOCH Al

- 30% of cloud spend is wasted due to

e 8 over-provisioning:

oy con s oz SR - Equivalent to 50 million UK

' households worth of annual
electricity consumption, wasted.

- Equivalent to 20% of the UK total

xAl Colossus 1

oo I N i annual car travel emissions. Wasted.

i OpenAl Stargate : ; y-
Abilene, TX (2026) 3



https://www.forbes.com/councils/forbesbusinesscouncil/2024/04/22/what-companies-can-do-about-cloud-spend-wastage/
https://www.forbes.com/councils/forbesbusinesscouncil/2024/04/22/what-companies-can-do-about-cloud-spend-wastage/
https://www.forbes.com/councils/forbesbusinesscouncil/2024/04/22/what-companies-can-do-about-cloud-spend-wastage/
https://www.forbes.com/councils/forbesbusinesscouncil/2024/04/22/what-companies-can-do-about-cloud-spend-wastage/
https://www.forbes.com/councils/forbesbusinesscouncil/2024/04/22/what-companies-can-do-about-cloud-spend-wastage/
https://www.iea.org/energy-system/buildings/data-centres-and-data-transmission-networks
https://www.iea.org/energy-system/buildings/data-centres-and-data-transmission-networks
https://www.ovoenergy.com/guides/energy-guides/how-much-electricity-does-a-home-use
https://www.ovoenergy.com/guides/energy-guides/how-much-electricity-does-a-home-use
https://www.gov.uk/government/statistics/transport-and-environment-statistics-2023--2/greenhouse-gas-emissions-from-transport-in-2023
https://www.gov.uk/government/statistics/transport-and-environment-statistics-2023--2/greenhouse-gas-emissions-from-transport-in-2023

Allow me to indulge in a little climate fear-mongering

- 80% of the world population relies on maize, rice and wheat as primary food

staples
- Specific regions of the world produce > 50% of calories consumed globally (1/4 of

total cropland)

B Rice Corn |l Wheat [l Soy' - Major grain production areas

Global agricultural production?
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https://www.ifpri.org/blog/will-extreme-weather-lead-to-multiple-breadbasket-failures-and-threaten-global-food-security/
https://www.ifpri.org/blog/will-extreme-weather-lead-to-multiple-breadbasket-failures-and-threaten-global-food-security/
https://www.ifpri.org/blog/will-extreme-weather-lead-to-multiple-breadbasket-failures-and-threaten-global-food-security/
https://councilonstrategicrisks.org/2026/06/09/global-breadbaskets-food-system-resilience-as-a-strategic-imperative/

Allow me to indulge in a little climate fear-mongering

- There will be an 18% chance of a “multiple bread basket failure” happening
between 2030-2040 at current warming rates, up from 10% chance from 2020-
2030, projected to increase to 34% between 2040-2050. That is if our global

carbon emissions stop increasing soon - this could be much worse if we exceed

2°C.

This would cause:

extreme price spikes

export restrictions
widespread malnourishment
mass migration

Potential supply chain breakdown
Resource wars?

11


https://www.mckinsey.com/~/media/mckinsey/business%20functions/sustainability/our%20insights/will%20the%20worlds%20breadbaskets%20become%20less%20reliable/mgi-will-the-worlds-breadbaskets-become-less-reliable.pdf

Oh dear

That sounds pretty bad, but the
digital sector can do their part to
mitigate this scenario.

 Companies can implement
frameworks to track IT usage via
tagging and tracking spend to
hold certain users and teams
accountable.

 Aim to drive reduction in
compute, storage and networking
waste

12



Practical

Downsizing of over-provisioned virtual
machines and enforcement of auto-shutdown
procedures outside of working hours
Deleting unused stored data - 41% of data
stored is never accessed again according to
industry reports
Relying on batch-processing
- Scheduling and processing workloads in
parallel to saturate server compute and
increase efficiency per workload and
reduce overall emissions
Use ‘spot’ instances where possible
- Spare, idle compute capacity that were
wasting power anyway for a much cheaper
price, but you can be booted with a 2
minute warning

examples

13


https://www.netapp.com/pdf.html?item=/media/83312-data_waste_research_report_final_for_submission.pdf
https://www.netapp.com/pdf.html?item=/media/83312-data_waste_research_report_final_for_submission.pdf

This is not straightforward

e All of these solutions require mindful engagement from
employees in lots of different teams:
e (C-suite - drive an anti-waste culture, build initiatives
* Engineering and cloud architects - taking a step back when
building and deploying products
* Finance and DevOps - tagging and tracking spend and
communicating insights to other teams
* Product - designing with frugality and efficiency in mind
* Procurement - negotiate contracts only for what is needed
e Thisis hard to do!
* Most employees don’t care about how much they are
spending - often none of their KPIs are to reduce spend.
* Need to try a multi-pronged approach to driving engagement.

14



Our dataset can be one of those prongs. What s in it?

Energy consumption - comes from the operation of
hardware inside the hyperscaler. There are losses
involved with the power efficiency of the data
centre (cooling loops, transformer losses, lighting,
monitoring etc.), which Greenpixie retrieves from
publicly available data.

Emissions - comes from onsite power generation,
grid energy production, hardware manufacturing
and transport, data centre constructions, and
decommissioning.

Water - used for data centre cooling, and power
plant energy production.

We estimate all of these as a function of energy
consumed per business unit (e.g., a server
allocated for one hour). Energy consumed is the
fundamental unit we work from.

15



Data centre strain on local grids

- Energy consumption of data
centres is only a small % of global
consumption. However, data
centres can cause local strain on
grids requiring increased electricity
importing and drives up local
business and household rates.

- For example, in Virginia, USA, AKA
“data centre valley”, more than
25% of the grid power supply goes
to data centres.

Utility Group
=s= High Pre-Al Fiber
Low Pre-Al Fiber

Residential Price (Cents/kWh, Real 20248%)
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The reversal of electricity price trends in areas of the
US with high-end fiber-optics infrastructure after the
Al boom A4

16


https://powering-intelligence.epri.com
https://powering-intelligence.epri.com
https://powering-intelligence.epri.com
https://powering-intelligence.epri.com
https://powering-intelligence.epri.com
https://gecmagz.com/how-data-centres-affect-electricity-prices-and-for-whom/

Estimating hardware energy consumption in datacentres

- Cloud servers look something like this. The power draw from each
component is factored into the total kWh consumed by a service for a given
business unit.

Ml
Rack

-~
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Estimating hardware energy consumption in datacentres

- For each compute instance across Amazon, Google and Microsoft cloud services,
a hardware breakdown can be found in some capacity in their documentation.
Other services require a bit more detective work.

M7a Amazon EC2 M7a instances, powered by 4th Generation AMD EPYC processors, deliver up to 50% higher performance
compared to M6a instances.

Instance Size vCPU Memory (GiB) Instance Storage Network Bandwidth | EBS Bandwidth Feat 2
(GB) (Gbps)*** (Gbps) eatures:
1 4

m7a.medium EBS-Only Upto 125 Up to 10

e Up to 3.7 GHz 4th generation AMD EPYC processors (AMD EPYC 9R14)
m7a.large 7 8 £BS-Only Upto 125 Upto 10 * Up to 50 Gbps of networking bandwidth

* Up to 40 Gbps of bandwidth to the Amazon Elastic Block Store (Amazon EBS)
mza xlarge ¢ 1© EBS-Only Upto125 Upto 10 e Instance sizes with up to 192 vCPUs and 768 GIB of memory

e SAP-certified

m7a.2xlarge 8 32 EBS-Only Upto 125 Upto 10 % N - . % r
« Built on the AWS Nitro System, a combination of dedicated hardware and lightweight hypervisor
* Support for always-on memory encryption using AMD secure memory encryption (SME)
m7a.4xlarge 16 64 EBS-Only Upto125 Upto 10
° e Support for new processor capabilities such as AVX3-512, VNNI, and bfloat16.
m7a.8xlarge 32 128 EBS-Only 12.5 10

Use cases

Applications that benefit from high performance and high throughput such as financial applications, application servers,
simulation modeling, gaming, mid-size data stores, application development environments, and caching fleets.

10



Estimating hardware energy consumption in datacentres

- We can then find power-utilisation curves from APIls (TechPowerUp) and public online
benchmarks (SPEC) of each CPU/GPU/RAM model to estimate expected power draw per
component depending on the type of service

Target Load

Performance to Power Ratio
0 10,000 20,000 30,000

30,064 overall ssj opsiwatt

100% Erfriiy
290%
80%
70%

60%

0 100 200 300 400 500 600 700 800
Average Active Power (W)

For the remaining components, in some cases
proxies/assumptions must be made for the power
draw of SSD/NIC/router/switch/fans/PSU/rack
typically used in hyperscaler facilities, as this
information is not always publicly available
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Estimating hardware manufacturing emissions

% Breakdown by Life Cycle Stage

. Materials & Components
. Product Assembly

Material Transport

HGX H100 PCF: Material Breakdown by Component Type
(Kg CO2e/Unit)

546
42%

Thermal Components

Electromechanical
Components

Common Components 106
(Capacitors, , Resistors, , Diodes, [ o oo,
Inductors, Transistors) N

PCBs

For hardware manufacturing emissions (scope
3), we research lifecycle assessment reports
from manufacturers and academics to obtain
the total embodied emissions associated with
the production, transport and
decommissioning of a certain piece of silicon
Then we multiply that by the ratio of the time
period that the component was used for, over
the total lifespan of the component, for fair
attribution.

Datasheet

<ANVIDIA

Product Carbon Footprint
(PCF) Summary for
NVIDIA HGX H100
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Estimating manufacturing emissions

- We also account for the scope 3
emissions associated with
building the data centre shell +
miscellaneous equipment (sans
servers) by looking at candidate
data centre building reports and
estimating the amortised amount
of CO2-eq per kWh consumed
for a data centre of a given MWh
capacity.

UTILITY POWER

WATER STORAGE @
BACKUP GENERATION/,
@ POWER DISTRIBUTION

FAN COIL
AIR HANDLING
TRANSFORMERS

COOLING TOWERS
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Estimating fuel mix and carbon intensity of each kWh used

Sample of fuel mixin London on 2026-09-15 at 03:00 UTC,
which averages to 116.7 g CO2-eq per kWh

Fuel

gas
biomass
wind
nuclear

hydro

Share of
generation

16.6%
1.7%

56.7%
14.8%

0.2%

Factor (g CO2e per

kWh)

490 e To derive operational emissions we need to know which fuel
types are used to produce energy during the

230

hour/day/month the cloud service was used, and the

M5 amount of CO2-eq emissions associated with energy
produced by a given fuel in a given country.

e We perform a weighted average of the carbon intensity of

24 each fuel type, the weights being derived from the total
power produced by each present fuel type in a given time
period for a certain region.

* We get this data from public APls and web pages, for
example for half-hourly UK data we use NESO (UK grid
operator)

12
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Estimating fuel mix and carbon intensity of each kWh used

* Renewables still have non-zero factors due to the amortised
emissions of material mining, manufacturing, distribution
and disposal.

* We account also for the electricity lost during transmission
between the power plant and the data centre, which makes
the carbon intensity higher since it takes more electricity +
therefore carbon to power the data centre. This is not
including the energy that doesn’t make it to the data centre
hardware due to facility losses.

Operational emissions = energy (kWh) x weighted average Carbon intensity of electricity around the world. Green is low,
carbon intensity (g CO2e per kWh) dark brown is high. Source: Electricity Maps
(app.electricitymaps.com).

23


http://app.electricitymaps.com/

cljc @eltgraplj News Sport Business Money Travel Tools Opinion Ukraine Health Recommen der Q Login

News

The endless data centre whine
threatening to blight Britain’s peaceful
countryside

Residents living near giant Al facilities report invasive levels of noise

% €he New Jork Eimes

e A lot of hype about data centre water
consumption, among other issues like:
= Air pollution due to backup diesel
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A backlash over data
centres is another
threat to the Al
juggernaut

Exclusive: Nvidia, Microsoft and Cisco taskforce urges
inisters to offer areas greater benefits from tech

16 September 2026 | #264 Comments



https://www.pecva.org/resources/press/press-release-new-study-finds-on-site-power-at-virginia-data-center-could-result-in-53-million-99-million-in-annual-health-damages/
https://www.pecva.org/resources/press/press-release-new-study-finds-on-site-power-at-virginia-data-center-could-result-in-53-million-99-million-in-annual-health-damages/
https://www.pecva.org/resources/press/press-release-new-study-finds-on-site-power-at-virginia-data-center-could-result-in-53-million-99-million-in-annual-health-damages/
https://www.bbc.co.uk/news/articles/c5n49x09e3l9o
https://www.bbc.co.uk/news/articles/c5n49x09e3l9o
https://www.bbc.co.uk/news/articles/c5n49x09e3l9o
https://www.theguardian.com/environment/2026/jun/26/slough-is-like-an-experiment-europes-largest-datacentre-hub-leaves-town-sweltering
https://www.theguardian.com/environment/2026/jun/26/slough-is-like-an-experiment-europes-largest-datacentre-hub-leaves-town-sweltering
https://www.theguardian.com/uk-news/2026/sep/09/uk-datacentres-will-create-just-25-of-jobs-predicted-by-tech-sector-analysis-finds
https://www.theguardian.com/uk-news/2026/sep/09/uk-datacentres-will-create-just-25-of-jobs-predicted-by-tech-sector-analysis-finds
https://www.theguardian.com/uk-news/2026/sep/09/uk-datacentres-will-create-just-25-of-jobs-predicted-by-tech-sector-analysis-finds

Water usage

e People say that water use by data centres is low in
comparison to agriculture, and even golf courses.
= US golf courses use ~550 billion gallons per
year (usually non-potable and raw)
= Data centres directly consume ~17 billions
gallons per year (usually treated municipal
water). However, this could be estimated to be
much higher if scoped to power generation
water consumption.
= |t is worth noting again that data centres can
strain limited local water reserves. The
locations that data centres are being
constructed within are less ideal than those
built 15-20 years ago at the advent of cloud,
since all of the good spots with abundant
water + power resources are already taken!



https://www.usga.org/content/dam/usga/pdf/Water%20Resource%20Center/how-much-water-does-golf-use.pdf
https://www.usga.org/content/dam/usga/pdf/Water%20Resource%20Center/how-much-water-does-golf-use.pdf
https://www.usga.org/content/dam/usga/pdf/Water%20Resource%20Center/how-much-water-does-golf-use.pdf
https://escholarship.org/uc/item/32d6m0d1
https://escholarship.org/uc/item/32d6m0d1

Water usage

- ltis all a trade-off. Dry cooling requires exorbitant quantities
of peak power in the summer months, which can be mitigated
by evaporative cooling but significantly spikes local water
consumption.

- For estimating cooling water consumption, Amazon and
Microsoft publish figures for each cloud region (us-east1, eu-
west1 etc.) outlining the litres of cooling water evaporated per
kWh of electricity consumed by the data centre hardware.
Google published one equivalent global average number in a
2024 environmental report.

- For calculating water consumption from grid-purchased
electricity (including imported electricity), The World
Resources institute wrote a report providing litres per kWh
coefficients for each country. Interestingly, heavily hydro-
powered grids use lots of water due to reservoir evaporation.

Total water consumed per kWh of data centre electricity used =

(hardware electricity consumed x the data centre cooling water factors) + (the electricity consumed at the facility level
including efficiency losses x the grid-level water factors).


https://dl.acm.org/doi/10.1145/3765611.3815390
https://dl.acm.org/doi/10.1145/3765611.3815390
https://dl.acm.org/doi/10.1145/3765611.3815390
https://dl.acm.org/doi/10.1145/3765611.3815390
https://www.wri.org/research/guidance-calculating-water-use-embedded-purchased-electricity

LLMs

- The environmental impact of
GenAl is harder to estimate
because many providers don't
want to disclose intellectual
property to their competitors.

- They also know a lot of what
they are doing to build the /
infrastructure for, and train Al is
unethical (and sometimes ‘
illegal). Better to keep it all
under wraps!
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Measuring the impact of Al empirically
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What we can do is understand how the
architecture of frontier open weights GenAl
models (e.g., DeepSeek, Mistral, GLM, Kimi)
affects energy consumption, depending on
hardware, workload, cache-use, context
length etc.

| did this by renting some GPU machines and
running inference benchmarks for a number
of models earlier this year, and fitting a
regression model to the resulting data.

RunPod
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Measuring the impact of Al empirically

kWh / 1000 tokens

Then we can map these numbers to black-box
proprietary LLMs (ChatGPT, Grok, Gemini, Claude)
using public performance metrics/API token
throughput/release date proxies, and guesses
based on nomenclature.

We make assumptions on weight quantisation,
deployment hardware, number of API requests
processed in parallel, LLM training energy
consumption, and LLM architecture.

We estimate the uncertainty on these assumptions
by benchmarking and modelling all of these
different configurations (FP4 vs. FP8, H100 vs.
B200 GPU, low batching vs. high batching etc.)
empirically and then randomly sampling the outputs
of the models using a uniform prior.

We take the IQR of the resulting distribution to
form an upper and lower bound.



Measuring the impact of Al empirically

Greenpixie’s Al Token Methodology

Assessing the Energy, Water and COs-eq Impact of Al Tokens for Open and Closed

Weight Models

Joshua Horswill, Ross Hunter, Matt Clifford, James Hall

Greenpixie Ltd., London, UK.

greenpixie
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Some customer success stories

Mastercard saved 1% of CO2-eq emissions despite 13% of
company growth, and $2M in cloud spend using our data to
drive engagement. Similar success stories from ABB, and
ABN AMRO

A global manufacturer created an org-wide dashboard to
name and shame teams and VP’s responsible for excessive
cloud carbon emissions and encourage financially
responsible provisioning.

A world bank used our data to estimate the infrastructure
and power needed to shift their Al fleet from cloud to
private on-prem deployments.

An energy supplier wanted to encourage Al adoption from
their employee base, as they were receiving bottom-up
pressure regarding the ethics and environmental impact.
They used our Al methodology to estimate their total Al
emissions across all platforms to show that they were
negligible in comparison to their scope 1 emissions, and that
they were taking sustainability seriously.

greenpixie C(% < rak i

How adding Sustainability to FinOps
unlocks millions in cost savings

“Partnering with Greenpixie was a
remarkable experience. Their seamless
integration of existing tools and
cutting-edge technology for cloud
sustainability data set a high standard
in the industry.”

VIK SALUJA
Director of FinOps, TBM, and
Sustainability

o Mastercard

EXTRA 15% of cost o8 Meaningful comparison
savings through increase: d e ’ between on-prem &
speed, efficiency an,
engagement multi-cloud estates
(AWS & Azure)

Compliant with Scope 3
reporting regulation

Leading sustainability in
FinOps program

1% emissions reduction against 13% corporate growth



So, what have we covered?

CERN'’s environmental footprint, and the impact of the
digital sector

The potential consequences of not being carbon-conscious
How companies keep within their cloud budget, and the
problems they face in the process + how sustainability data
can help with that.

Measuring sustainability metrics in cloud and for Al

The impact that the data has in the corporate world.

LOU
GREENOPS

CLOUD
SUSTAINABILITY
l FUNDAMENTALS I

If you want to find out more about
cloud sustainability, look at Greenpixie's
free courses, and check out their

PHILOSOPH R

website.


https://academy.greenpixie.com/courses
https://greenpixie.com/

Thank you for listening!
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Greenpixie sells a maintained coefficient database

11 million+

individually priced cloud items carry an energy,

carbon and water coefficient

CONSISTENT MULTI-CLOUD METHODOLOGY

Emissions across AWS, Azure and GCP, like for like.

AWS
® Azure

® GCP

3,518

ALL CLOUDS, TOTAL ELECTRICITY
COMBINED

1519Mun
3,518 mco.
AW ul

TOP EMITTING AWS REGIONS

ERELNAEER S eu-central-1

ap-south-1 us-east-2

ap-northeast-1 sa-east-1

mtCOze combined

5,600 UK homes

t-2

61%
14%
TOTAL WATER BLENDED CARBON
PER §
2.56M.
T o (T 11.2q:0 ef$
Cooling + generatio
all clouds ¥ 21% vs Jan
TOP 3 EMITTING BUSINESS UNITS
Customer
— 52.8
Platform
Data & Analytics —emm— 11,2
Al Research -— 28.5

SCALE Al RESPONSIBLY

Full visibility over the impact of your Cloud Al investments

Al CARBON
13.1mrco.c

Impact by token type

® Input
Output
Cached

TOP EFFICIENCY SWAPS
GPT-4.1 - GPT-40 Mini
04 Mini

GPT-40 -+ GPT-4.1 Mini

167,692

31,857 i

Al WATER l Al ELECTRICITY

Impact by model up to 50

GPT-41 o —
03 —
0.6 GPT-40 »
GPT-40 Mini
918.6 GPT-4.1 Nano
45.3
14.6
THIS QUARTER
-94%
~-55% )
-67%

Al SPEND
$272,756

200+ Al models
alongside AWS,

Azure and Google
Cloud

ISO 14064 -verified

methodology,
published in full
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Greenpixie vs Native Tools i

Enables Al

ISO-14064 Water Electricity impact
verified Metrics Metrics analysisand

Scope 2-
Cloud location based

Provider (Actual
emissions)

Covers all Preserves all Multi-cloud
services and business normalized
usage types tagging methodology

Scope 3

tokenomics

All services that
No transparency don't use
in which grid dedicated racks
intensities used rely on cost
proxies

Uses same
blended spend
based allocation
model as carbon

Not updated
since
2021 and it only
verifies allocation
methodology

Uses unclear
attribution
models and

spend proxies

Uses total
electricity to
allocate scope 3
contribution




Moving to Graviton cuts energy, carbon and water more than cost

One AWS instance moved from x86 to Graviton and run for a year, 8,760 hours, in us-east-1

0 less energy and water
o by replacing one mg.xlarge with an még.xlarge, which also cuts carbon by 43% and cost by 20%

Hl Before W After

Instance move Cost Energy Carbon Water

price per hour USD peryear kWh peryear kgCO,e per year litres per year
ms.xlarge to m6g.xlarge -20% -48% -43% -48%
$0.192 10 $0.154 1,682 t0 1,349 141.1t0 73.7 64.87t0 36.92 351t0 183
m6i.xlarge to myg.xlarge -15% -29% -26% -29%
$0.192 t0 $0.1632 1,682t0 1,430 127.5t0 90.5 58.22t0 43.11 317 to 225
c6i.2xlarge to c7g.2xlarge -15% -47% -45% -47%

$0.34 10 $0.29 2,978 t0 2,540 223.4 t0117.8 101.35 t0 56.02 556 10 293
r5.xlarge to r7g.xlarge -15% -25% -22% -25%

$0.252 10 $0.2142 2,208t01,876 204.3t0 153.7 94.34 10 73.31 509 to 382



Savings from rerouting models to models with similar intelligence

Swap Claude Opus 5 at high reasoning for GPT-6 Astra at low reasoning. -4.6% -2,461 (25.0%) -$39,551 (17.8%)
rS:;zzrﬁlna;-de Fable 5.1 at high reasoning for GPT-6 Astra at medium ~2.9% 1,455 (14.8%) ~$33,043 (14.9%)
Swap Claude Opus 5 at high reasoning for GPT-5.6 Sol at max reasoning. -2.3% -1,494 (15.2%) -$22,965 (10.3%)
Swap Claude Fable 5.1 at high reasoning for Claude Opus 5 at high reasoning. -5.9% -1,373 (14.0%) -$4,183 (1.9%)
Swap Claude Opus 5 at high reasoning for Claude Sonnet 5 at max reasoning. -20.3% -1,424 (14.5%) +$20,981 (9.4%)

Notes / \
*A lower Intelligence Index

e Scores and token counts are Artificial Analysis Intelligence Index v4.3, read 17 September 2026. Energy uses the means a smaller share of tasks
Greenpixie Al Explorer rate card at low effective batch size. are completed correctly at the
. . . : ) . first attempt, so the difference
e Intelligence change is measured against the model being replaced. Opus 5 at high scores 48.2 and Fable 5.1 at high shows up as retries and human
scores 51.2 on the Intelligence Index. correction rather than as
. I . . . . outright failure. 1% lower in
e Savings rows do not factor in increased retires from lower intelligence so actual savings may be lower. N
intelligence equates to 1-3%

Qore retries /
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