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The road to Technology Scope 3 targets &
the Al question

GreenlO 2026

Andri Johnston, Digital Sustainability Lead



Cambridge University Press & Assessment has committed to
being carbon zero on all energy-related emissions by 2048,
with a 72% reduction by 2030
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st Technology Scope 3 Emissions Target

44% reduction target by 2030

Decarbonisation Trajectories (tCOze)
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Target setting recommendation

Three pathway options

: : : .. modelled to reach net zero
The following process was taken to project changes in Technology emissions:

Business Business as Usual

Industry Levers

Levers

Employee attrition, Al

1.5 Degrees workload growth, cloud

Target® migration project Minimal Change

Decarbonis*?tion Aligned to Business Scope 3
Levers 2050 Net Zero Target

Accelerated

*Calibrate to reach a 1.5°C-aligned target and Science Based Targets initiative — Absolute Contraction Approach (SBTi ACA)
**Model against industry decarbonisation levers (extended refresh cycles, refurbished devices, etc.)



WCAMBRIDGE  Technology carbon emissions forecast

L evers — Cloud suppliers

Levers Impacting Scenario Differences Fixed Levers

Lever BAU Minimal Accelerated Cloud Levers Value

Remove 8% Remove 10% Remove 15%
oversized / idle oversized / idle  oversized / idle
resources resources resources

Rightsizing, autoscaling &

. o Provider RE100 progress
idle resource elimination

(GreenOps + FinOps) -8.00% -10.00% -15.00%

Workload efficiency & green architecture
Carbon-aware workload Move <5% of = Move 10-20% of Move 30-50% of
placement outlier workloads outlier workloads outlier workloads

(low-carbon region routing) 0.00% -2.00% - 4.00%
Al/ML workload growth offset

Most workloads already run in carbon-efficient

regions. Focus is on outliers AML workload growth pressure

P.S: scenario upside comes from removing cloud waste and
shifting remaining outliers to cleaner regions; Al/ML growth
remains the main pressure.

Post-migration modernisation modelled
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o Modelling with Greenpixie

& GAMBRIDGE Using the Greenpixie calculator to do
e, modelling around moving from newer
based on yearly averages Cambridge - London Migration Model. Instance types and Quantities provided by PC : HH :
foased on yeary mveroges netance Relze | EW#onmoliTpactirone oo sags - Cambidgo  To Modehed Ekoemenatimpact o ne ot instance families in our on-prem to
Hourly Usage Totals family size Type Year Energy (wh) CO2e(grams) Water (litres) Qty Modelled Energy (wh) CO2e (grams) Water (litres) H H H H H
Energy (Wh) cgze fgg[ams) Water (litres) cd large cd.large 5.64 1.23 0.01 1 5.64 1.23 0.01 CIOUd Ilfe and Shlft mlgratlon prOJeCt
cd xlarge  cd.xlarge 11.28 2.47 0.03 1 11.28 2.47 0.03 H
TR __BRE T e 05w allowed us to show the business
Monthly Usage Totals cd 4xlarge  cd.4xlarge 45.11 9.87 0.11 16 721.80 157.96 1.72 1ol 1 1
Energy (MW) C y,[tlif\'&:ﬁj Water (litres) cBa  large cBa.large 2021 2.76 0.64 0.01 321 886.04 204.20 211 deCISlonS Senlor IeaderShIp needed to
63.92 16.56 152331.78 cBa xlarge cBa.xlarge 2021 552 1.27 0.01 35 193.22 44,53 0.46 1 H
cBa  2xlarge  c6a.2xlarge 2021 11.04 254 0.03 80 883.28 202.57 2.10 COﬂSlder tO aChIeve the SCO pe 3
Yearly Usage Totals c6a  4xlarge cBa.dxlarge 2021 22.08 5.09 0.05 498 10996.87 2534.40 26.21 1 1 1
Energy (MW) C ) |t:rr5:z.| Water (litres) c7i large c/i.large 5.37 1.06 0.01 172 923.13 181.51 2.20 emISSIonS redUCtlon pathways'
767.10 198.76 1827981.32 c7i xlarge  c7ixlarge 10.73 2.11 0.03 93 998.27 196.29 2.38
c7i 2xlarge  c7i2xlarge 21.47 422 0.05 4 85.87 16.88 0.20
c7i 4xlarge  c7idxlarge 42,94 8.44 0.10 112 4808.88 945,55 11.46
c7i 8xlarge c7i8xlarge 85.87 16.868 0.20 2 2060.95 405.23 491
Forecast Provided by Cambridge m4  large  md.large 6.05 1.44 0.01 1 6.05 1.44 0.01
Power State poweredOn m4 xlarge md.xlarge 12.10 2.88 0.03 8 96.79 23.05 0.23]
| Bt;m tzg i L 3 72.59 17.29 0.17| 'Replacement family Replacement instance type |Replacement instance type (Updated)|F
nstances 1o Lonsicer or acernizaton 19 919.46 218.98 219 c8i c8i.large c8i.large
Instance Release Environmental Impact for one hour of usage 22 2661.59 633.88 6.34]  gi c8ixl a?ge c8ixl agr’ge
family size Year Energy (wh) :02e_grams_gng_co2e_graiCO2e (grams water_litres_pn_water_litre Water (litres) 223 652.67 177.63 1.56 c8i c8i 2xlarge c8i 2xlarge
large cég large z 1278 .08 O3 g c8i.4xlarge c8i.4xlarge
csg xlarge c8g.xlarge 6.51 1.01 0.48 1.49 0.00 0.02 0.02 6 70.24 19.12 0.17 3 8a | 8a |
8y oxarge  c8g.2xlarge 13.02 2,02 0.97 2.99 0.00 0.03 0.03 572 13392.84 3644.99 3102 Cod coa.large coa.large
g axlarge c8g Axlarge 26.03 104 Loa 597 0.00 0.06 0.06 319 14938.17 4065.57 3560 cBa cBa.xlarge c8a.xlarge .
; ; 1 307.45 84.89 0.73|  cBa cBa.2xlarge cBa.2xlarge
cBi large cBi.large 3.31 0.51 0.18 0.69 0.00 0.01 0.01 69 382.23 105.54 0.91 c8a c8a 4x\arge c8a 4x|arge
cBi xlarge c8i.xlarge 6.62 1.03 0.35 1.38 0.00 0.02 0.02 6 66.48 18.36 0.16 - = —
c8i Marge  cBi.2xlarge 13.24 205 0.70 276 0.00 0.03 0.03 % 57612 159.08 137 c8 céi.large cdilarge
c8i ixlarge  cBidxlarge 26.49 411 1.41 551 0.00 0.06 0.06 clixlarge c7i 93 c8i céi xlarge c8i xlarge
c8a large c8a.large 1.66 0.26 0.17 043 0.00 0.00 0.00 cfi.2xlarge ci 4 c8i c8i.2xlarge c8i.2xlarge
c8a xlarge c8a.xlarge 3.32 0.51 0.34 0.85 0.00 0.01 0.01 cfi4xlarge cri 112 c8i céi.4xlarge c8i.4xlarge
c8a 2xlarge c8a.2xlarge 6.64 1.03 0.67 1.70 0.00 0.02 0.02 cfi8xlarge cli 24 c8i c8i.8xlarge c8i.4xlarge
cSa Axlarge cSa.dxlarge 13.28 2.06 1.35 341 0.00 0.03 0.03 m4 large m4 1 mai mai large m8i.large
mai large m&i.large 3.41 0.53 0.31 0.84 0.00 0.01 0.01 m4 xlarge m4 8 m8i mé8i xlarge m8&i.xlarge
m8i xlarge m8i.xlarge 6.82 1.06 0.62 1.68 0.00 0.02 0.02 m4 .2xlarge m4 3 m8i m&i.2xlarge mé8i.2xlarge
m8i 2xlarge m8i.2xlarge 13.63 2.11 1.24 3.36 0.00 0.03 0.03 m4 4xlarge m4 19 mai mé8i.4xlarge m8i.4xlarge
m8i dxlarge m8i.4xlarge 27.27 4.23 2.48 6.71 0.00 0.06 0.06 m4 . 10xlarge m4 22 mai m8&i.12xlarge m8i.8xlarge
m&i 8xlarge m8i.8xlarge 54.53 8.45 4.97 13.42 0.00 0.13 0.13 mba_large mba 223 mB8a méa large mda_large
m8a large méba.large 1.76 0.27 0.30 0.58 0.00 0.00 0.00 mﬁa_x‘arge mba 22 m8a m&a X|arge m8a_x|a[ge
m8a xlarge m8a.xlarge 3.52 0.55 0.61 1.15 0.00 0.01 0.01 m6a.2xlarge méa 6 m&a m8a.2xlarge m8a.2xlarge |
m8a 2xlarge m8a.2xlarge 7.04 1.09 1.21 2.30 0.00 0.02 0.02 mb6a.4xlarge m6a 572 m8a m3a.4xlarge m3a.4xlarge
m8a dxlarge m&a.dxlarge 14.08 2.18 2.42 4.61 0.00 0.03 0.03 mba 8xlarge méa 319 m8a maa 8xlarge m8a 8xlarge
m8a 8xlarge mé&a.Bxlarge 28.16 4.37 4.85 9.21 0.00 0.07 0.07 m7a large m7a 111 msa m8a large m8a large
m8g large m8g.large 3.48 0.54 0.38 0.92 0.00 0.01 0.01 m7a xlarge m7a 69 msa m8a xlarge m8a xlarge
mag xlarge m8g.xlarge 6.95 1.08 0.75 1.83 0.00 0.02 0.02 m7a.2xlarge m7a 6 msa mBa 2xlarge méa. 2xlarge
mag 2xlarge m8g. 2xlarge 13.90 2.16 1.51 3.66 0.00 0.03 0.03
m7a.4xlarge mia 26 m8a mé8a 4xlarge m8a.4xlarge
mag Axlarge m8g.4xlarge 27.81 431 3.01 7.33 0.00 0.07 0.07
mo fvlaros mla Avlaroa RR R? 2R A N2 14 RR nonn n1iz n12 m_{a'SXlarge m_{a 52 mga maa 8X|arge mga'8X|arge
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Do-ability, Cost, Trade-offs (Cloud — Modernisation)

Minimal Change Accelerated Change

Moving to Graviton alone will not
be enou h Location Shl ftln WI“ Yearly Total Reduction Percentage | Yearly Total Reduction Percentage
g ’ . . g Energy (Wh) [CO2e (grams)| Water (litres) Energy (Wh) CO2e (grams) |Water (litres)
also be req U"'ed_ to gain full 45.92% 34.30% 45.92% 48.17% 34.22% 48.17%
benefit
Moving to the closest Moving 50% of our
available replica instance infrastructure to similar
. ] ) families instance families and Graviton
*Will require more time and
resources to work with the -off: i i
_ Trade-off: Not the most Tracrj]e gff. Gray|to? will not be
teams to move to Graviton sustainable option the best ?gggpmor every
and require Technology g
guidance to allow teams to Do-ability: Simple modelling Do-ability: Individual application
adopt the move themselves and have to move for evaluation using AWS Compute
modernisation Optimizer*

Cost: Internal costs for testing

Cost: No additional cost and application rearchitecting
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Do-ability, Cost, Trade-offs (Cloud — Location Shifting)

5 . Carbon-aware regions are:
» Data sovereignty.

* Proximity to users (customers and colleagues).

10 - 1s[=1 a1 * Only accounts without residency or latency constraints. eu-west-1 (Ireland), eu-west-2

(London), us-west-2 (Oregon)
& eu-north-1 (Stockholm)

* About 85.14% of accounts have in sustainable locations.
* 14.86% outliers moves. Avg_cost_p

: , : nt_cl f nt % shar
* Per account review of data residency and latency required account_class # of account % share _acct

Blor=lollllAA  first; move is achievable where no constraint applies. _ o
Primary region in carbon aware

regions

550 85.14  56,706.2

Primary region outside carbon
« Cost of hosting outside carbon aware regions is cheaper awarer}r/egigns 96 14.86  35,449.3

on average than other in carbon aware regions.
* However, we are running bigger workloads in our carbon
aware regions, pushing up costs.
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Build sustainability into every Al decision

A simple three-stage check brings sustainability into our Safe Use process.

c CHALLENGE APPLY ASSESS
Is Al the best solution for Use the Digital Complete the Al &
the problem? Sustainability Principles. Sustainability
Questionnaire.

“Is Al

Al & Sustainability Questionnaire %

,, ase review the Al & Sus:a;n;binityoi::;llin=;P-n the Digital Sustainability Conn: m}; Lu : startin "
needed? e
. . Improve
Start with the business &
optimise Getting started - Problem Framing

need- not the

Right at the start of your thinking, this is the most important question to consider.

technology.
Set targets Is!lhe most suitable solution for your challenge, or have you explored alternatives such as scripts or traditional tools? *
Use the least o :
resource-intensive
route to the Outcome . ( : ) No. I haven't considered other options
DIGITAL SUSTAINABILITY Al & SUSTAINABILITY QUESTIONNAIRE

PRINCIPLES

OUTCOME

Sustainability becomes an explicit input to our Safe Use decision.

13
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The Al Impact Qu

Carbon Emissions by Accounts & Products

——
Teams Total Emissions in tCO2e by time_of day and Product Codes
~ 0 001 09 product_code @®AmazonA... @ Amazon... ®Amazon... @AmazonEC2 »
Usage Emissions (tCO2e) §
2' 0.0004
Account Name &... | Product Group % Allocal 8
7]
V-J £
ﬂl
= 0.0002
E |
. k]
Period £
=2
All v 9 0000
Morming Midnight  Afternoon Evening Night
— — 100% time_of_day
- - N - —
. o — 3 .
Embodied vs. Usage Emissions Emissions by AWS Product
@ Embodied Emissions (tCO2e) @Usage Emissions (tCO2e) @Total Emissions (t... product_code ®Amazon... ®Amazon... ® Amazon... @Amazon... |
; 0.002 0.0010
o
m
w —_
=) ]
Py o~
& 8
o | =2
Q w
= c
o -2 0.0005
.S 0.001 | I
8 g
& |z
Fi i
=
o
2 0.0000
E 0.000 February April May
" Feb 2026 Mar 2026 Apr 2026 May 2026 Jun 2026 2026
Year Month

14
t [ ]
o
AWS Product % Allocation
AmazonEC2 16.61% \
Teams Emissions by AWS Regions & Time
Al Sandbox v o - ooo 80 1 1 time_of day @ Afternoon @Evening ® Midnight @Morning @Night
Embodied Emissions (tCO2e) Electricity Consumed (kWh)
T T ———— -— - _—
Spend (%) per Emissions o o002
o
Account Name & I1D o 00209 =
w
Al v = 5
Usage Emissions (tCO2e) @
- - E 0.001
—— - £
B
o
0.00289 : ——
u
All N Lo
Total Emissions (tCO2e) 0000 eu-west-2 us-east-1
Product Region
Most Emlttll‘lg AWS Reglons Region of Use Location Emissions Grid Carbon Electricity
(tCO2e) Intensity Consumed (kWh)
-
us-ea St 1 " us-east-1 North Virginia 0.00062115693 i 0.56030
7 eu-west-2 London 000227292501 N1 20 10.69066
1 eu-north-1 Stockholm 0.00000002¢71 I 1.02 0.00113
f— 1 eu-central-1 Frankfurt 0.00000000334 I 1.00 0.00003
1 eu-west-1 Ireland 0.00000002477 I 1.00 0.00012
7 us-west-1 North California 0.00000000019 1.00 0.00000
1 us-west-2 QOregon 0.00000000369 1.00 0.00002
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People Powered
Progress

OVO'’s Collaborative Blueprint for
Responsible Al Use

Mark Buss, GreenlO London, October 2026

S
-



Our people are driven by our mission

Powering human progress with clean
affordable energy for everyone

Plan Zero

Net-zero by 2035
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Case study: Where are the impacts coming from?

Carbon by product (tCOZ2Ze)

@ Claude code

& Chat

# Claude design

0 Cowork

@ Other
Office agent

& Research

i Claude in chrome
Claude in xcode
Voice mode

Carbon by model (tCOZ2Ze)

& opus-4-8

i fable-5

& opus-4-7

O opus-5
sonnet-4-6

i sonnet-5

® opusz-4-6

@ haiku-4-5-20251001
sonnet-4-5-20250929
3-0pus

i1 greenpixie



Case study: Team carbon intensity

Carbon (tCO2e) over time by pod Carbon (kgCO2e) by pod
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Defra works across government, industry and academia to

improve the sustainability of UK government’s IT estate

UK Government ICT CO2 emissions
{million tonnes)
R

0.37 0.36
I I 0.3

2022-23 2023-24 2024-25

Total UK Government e-waste (tonnes)
1800
1491
I 955
2022123 2023/24 2024/25

| £2m of resale across UK government

ANNUAL CLOUD SPEND

£1bn+

across the UK public sector each year

Hardware type
Monitors 1,061,209
Laptops 902,667
Smartphones 346,112
Desktop personal computer (PC's) 275,556
PABX distributed (networking devices) 136,316
Wireless access points 53,715
Mobile phones 51,191
Laser printer 49,229
10/100 switches (networking devices) 39,147
Tablets 33,064
Room based hubs 31,269

Group Corporate Services 23

Digital, Data, Technology and Security

CLOUD ADOPTION

=~60%

of government and public-sector IT

systems
GDSA membership
120
100
80 ey
Ly #5; v
60 o ey
K2 °SOpLLat « -
40 —'fRF'stmEtach Vilthech #
. ALOS @ Cpgmini@ CG| S A sv0e i [BM
~ ,.'H,*ﬂ'ms I 228 servicenow O-ut= XEIOX
20 om ‘q-ﬂ:_‘. = l= = wm 523 i@ nijiu HITACHI
& TS L interoat, ADISH G Telent - {1 € oo
'ﬁ2 SOFECAL = ™~ .5, wrroara '@ Opencast @@ kyndnyl Frvicsinar
0 tech” vatech i pasativis, [ s sopma e _fS0C ) 2ihke &) ™ leidos

Jul-23 Jan-24 Jul-24 Jan-25 Jul-25 Jan-26 Jul-26
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UK Government!s priorities for digital -D|g|ta| Data, Technology and Security
sustainability of its estate

01 02 03 04 05 06

Continuing our Circularity of Maximising Delivering Improving Handling tech
journey to resources and efficiency of socialvalue resilience innovation and
net zero reducing waste water and heat through and adaptation disruption
technology to
climate risk

Procurement

Capability

Measurement




Defra’s own work so far

Sustainability Indicators
This section will help us to assess the level of sustainability impact your project may have. It will also help us

to pinpoint specific guidance to help you manage particular elements of your project. For some questions,
you may need to consult with your service owner or solution architect if applicable.

| e—telruar pranv neonle will sico wenir camuiea annalle? *

19. Will your service involve software? *

This includes implementing or renewing digital assets as part of your service, such as:

Understand avy mocksl asd orwercemental risks croslad by yosr envics and Sk sigeio

* digital
device] 22 Will your service involve cloud & hosting services? *
* websit This includes implementing, renewing or utilising compute and data storage provisions as part of your
* databa service, such as:
* artificid
* cloud hosting services - hosting software virtually on a third -party network, such as Azure, AWS
of Google Cloud
- Leve atae] by 10 " § i3 i, i Lo | i 2 rla. 3
15. Deliver a sustainable service Dipital Sustanabiity Statsment for

‘Dispose of 10X Wasta' Service

1. Suslainability eommitment

Group Corporate Services

. D|g|ta| Data, Technology and Security

“Getting a full picture of emissions across our cloud estate is essential for us to

align FinOps with GreenOps, with the information being as actionable and as

comprehensive as possible. The foundations we have put in place with

Greenpixie sets us up to do that. The next stage will be better integrating of cost
and carbon reporting to help us demonstrate the full value of optimisation

initiatives and provide a stronger incentive for teams to pursue FinOps-driven
improvements.”

- Defra Cloud Team

Defra hosting emissions
2000

1500
1000

500

2024-25 2025-26

W Defra hosting emissions
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N eXt Ste pS With G ree n p iXie Digital, Data, Technology and Security

What we've got: What's next: FinOps and GreenOps alignment
Full picture across cloud estate

&

©  Curated GreenOps & FinOps Dashboard S4 Mp\
\_LE
i e Buren view nky icoeis I i st A ' ] o

Cloud & Al Sustainability Dashboard v DASHBOARDS AL DASHEIOARDS SHARE [1) DUPLICATE  DELETE
.aws Aswre 6P » Amtiwopic Googhe Gemini Jan - Dec 2025
CAREON ENIESITNG CAREOM BY CLOLD VENOOR. DALY CARBON EMISSIONS - BY SERVICE
et T Castar i Wi

S -
Samp,, 1,677.7 woa

GreenOps Dashboard  \ TCLE A owners v Account  Alaccounts v Clesrfiters -
Custams estate - Jon - Dec 2075 N— ¥ 1.8% Boc v Now - -
B = - - =
—-— - B - - - - - = -— -
3 - -
...... oy wattn — g oo - - —1 | |
1,677.7 ioonuscon 4.20 million ... 8.21 million ... $72.42 million EREREY EONSIETION
» 15% Dee abor . vatov » 1% Dvcva e 401 omaNor - D212
0
Eowgy  Waer  Cost ; D Al emistione €3 Alforscant 4.20 ml”an . o - - = :
o e % D= 2, 205 Dee 7, 2025 D 12, 05 Do 17, 2026 Dwe 22, 2005 Due 27, 2085
¥ 2.0% Doc vs Nov
@ Ao B3I @ MNERGEH] @ GOP 1 B%) & o e fshns @ et e
WATER CONSMPTION
i E‘IAREJM:\'DGIMH\' uv.i:ﬁmns.lm [GOST CENTER IS O PHL T
8.21 million Cost Cantar © Bushass Unit Applicaton Aicaation Driver Cost [Adjustad Amorized) = Carbon (G0z%) - Ensrgy MWR) Wiaker{ives)
. litres
¥ 1.3% Dea vs Nov [ dohsl ] Appkcaon rscure g 522630975 523 1297 aun 164
Multi-cloud emission split M u Itl CIOUd ethOdOIO madia maguzines content morager  azum subscription 1,847,509 58 a0 a7 152838
Provider share of carbon (tons CO.e) I I l gy rdia nelemision wen-cathe appicaton msourse tag $647.219.06 a0z a3 ARG
ﬁﬁﬂﬂﬁ1m madia Bdintion stalic app APRECATON MSCU M $619.126.17 a1 48 #0598
media rado ndexer applcaton rescurce tag 568,007 22 09 8.3 106728
. adin ghsl . ARt en nagure g 53184371 144 363 70099
$?242 million redia mocial smnarch appheaton mecurGe tag $E0.507 05 14z wn 68830
& 0.1% Doo vs Nov
praprty shapping corires ot erel A g $419.070.38 87 m2 41272
[+ comonte  comenae wieing rescurce grou $374,568.40 161 4 86

i1 greenpixie

A
Energy, carbon, and water
reduction strategies




COME JOIN US FOR
DINNER

TONIGHT

5 X greenpixie

4. Private Event

GreenOps After Hours: Dinner
with Greenpixie

%: Greenpixie Events

Thursday 1 October ® Caravan City
1 18:30 - 22:30 London, England



	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5: The road to Technology Scope 3 targets & the AI question
	Slide 6
	Slide 7: Technology Scope 3 Emissions Target
	Slide 8
	Slide 9
	Slide 10: Modelling with Greenpixie
	Slide 11: Do-ability, Cost, Trade-offs (Cloud – Modernisation)
	Slide 12: Do-ability, Cost, Trade-offs (Cloud – Location Shifting)
	Slide 13: Build sustainability into every AI decision
	Slide 14: The AI Impact Question
	Slide 15
	Slide 16: People Powered Progress
	Slide 17: Our people are driven by our mission  Powering human progress with clean affordable energy for everyone
	Slide 18: Finding the Data
	Slide 19: Finding the Data
	Slide 20: Case study: Where are the impacts coming from?
	Slide 21: Case study: Team carbon intensity
	Slide 22
	Slide 23
	Slide 24
	Slide 25
	Slide 26
	Slide 27

