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The double-edged sword
of Al: How can it be
leveraged for Climate?

Dr. Somya Joshi
Research Director
Stockholm Environment Institute

Opportunities &
wins with Al

* Remote Sensing & Earth
Observation

* Evidence synthesis and policy
coherence

e Supply chain transparency &
accountability

* Optimisation of energy grids
* Smart Cities & Transport

* Oceans & Plastics
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new
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1. Ancient microbes in Arctic 6. Exnovation 5. Space activity and orbital 4. Unseen risks of harmful
permafrost 17. Rerouting global financial space debris chemicals
2. New emerging zoonotic flows 8. Al-enabled weaponization 7. SRM/ Solar geoengineering
diseases 18. Local, network-driven systems deployed
3. AMR approaching critical resilience 9. Misuse of biological agents 13. Decisions detached from
levels 20. Al and loss of human agency science
10. Uninhabitable places 15. Surging fossil fuels subsidies
11. Privatized micro- 16. Carbon offsetting integrity
environmentalism issues

°

. Philanthropy undermining
democratic values

12. Uninsurable future
14. Eco-Anxiety




Matches of the SDGs What it does: Uses Al and

machine learning to assess
Total sentences mapped to each SDG sustainability alignment in

projects, policies, and
investments.

Where it’s most valuable:

Governments &
Policymakers
4| Investors & ESG Analysts

Number of matches

o 4| Companies & NGOs
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SAPIENT: Built from Scratch,
Designed for Impact

* Material Resource frontiers //
innovation, etherial data clouds

* Automation // Labour

* Progress // outside of nature




Invisibility of Data, Infrastructure, Ecosystems
& Labour

Sebastido Salgado's Archaeology of the Industrial Age
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Al is supported by a highly complex global supply chain
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Data centres are often located in large clusters,
potentially creating challenges for local electricity systems

» Sasha Luccioni & Emma
Strubell 2024

____‘——’.G—’ji,
2022

2020 2024 2026 2028 2030

IEA. CCBY 4.0.

Estimates of the share of Al in total data centre electricity consumption
vary widely and are based at best on imperfect proxies

Sources: IEA analysis based on data from Deloitte (2024), Gartner (2024), Goldman Sachs (2024),
Schneider Electric (2024), SemiAnalysis (2024), and Shehabi, et al., (2024).
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Thirsty Al

fesae————

Global water consumption for data
centres is currently around 560
billion litres per year, and this could
rise to around 1200 billion litres per
yearin 2030

About two-thirds of the consumption
in 2023 was associated with primary
energy supply and electricity
generation, a further one-quarter
with direct cooling and the
remainder for water used in
semiconductor and microchip
manufacturing.

Billion litres

Consumption

®m Manufacturing

Cooling
L u Electricity generation
,,,,,,,,,,,,,,,,,,,,,,,,, “ Primary energy supply
2023 2030
IEA. CC BY 4.0.

Water consumption more than doubles between 2023 and 2030

* Proposed & Existing data centers in water scarse
regions: Local impacts of drought



On-site Water
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Li, P, Yang, J., Islam, M. A., & Ren, S. (2023). Making ai less" thirsty": Uncovering and addressing the secret water footprint of Al models

* Directimpacts, are those brought
about by the product during its
lifecycle, whereas indirect (or second
order) impacts refer to systemic
responses to the development of the
product in terms of behavioral or
structural changes which affect on
other processes, structures and
lifestyles.

* Indirect impacts also include
rebound effects, which occur when
the improvement of one aspect of a
product results in unintended negative
consequences due to increased
adoption, usage, and workloads




ol i * What this means for * Uncertainty
Misinformation Scioron leera .
* Misleading emphasis &

In the Age Of AI * What this means for Policy selectiveness

& Governance . .
* Timeline

¢ What this means for the
Environment and Climate
Action

* Reinforcement of Bias
and inequity

* Generative Al &
deepfakes

* Lack ofregulation and a
fragmented governance
landscape
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* The World Economic Forum in 2024
identified Al-generated mis- and
disinformation as the world’s greatest
threat (followed by climate change),
saying “large-scale Al models have
already enabled an explosion in falsified
information.” Al will allow climate
deniers to more easily, cheaply and
rapidly develop persuasive false content
and spread it across social media,
targeted advertising and search engines.
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Earth Alighment &
Planetary Guardrails

* Lessons from climate governance,
technology acceptance, contested resource
frontiers (data, energy, water, critical
minerals)

* Transboundary Risk

Snow-Covered
Mountains (89%)

* Model size, design and architecture -mapping
accuracy to footprint

* Governance and policy levers: derisking
investments and incentives for responsible Al

e Sovereign Al vs. Global Commons approach

Tragedy of the
Commons?

S
SPRING
Rachel C

For as long as man
Janet, spring has

* Could Al be designed as 1 it : .
a Global Commons? :

1. A Fable for Tomorrow

* Could Al be instrumental
in Strategic Foresight:
towards imagining better
Futures

Tutere wAs oNCE a town in the heare of America where all life
seemed to live in harmony with its surroundings. The town
lay in the midsc of a checkerboard of prosperous farms, with
fields of grain and hillsides of orchards where, in spring, white ‘
clouds of bloom driftcd above the green fields. In aurumn, oak
and maple and birch set up a blaze of color thar flamed and
fickered across a backdrop of pines. Then foxes barked in the
hills and deer silently crossed the fields, half hidden in the mists
of the fall mornings.

Along the roads, laurcl, viburnum and alder, great fems and
wildflowers delighted the traveler's eye through much of the

the
careful u
at our command, ot
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UNIVERSITAS
GADJAH MADA

The 9th Climate Energy Summit Seoul (CESS)
26 June 2025, Seoul, Republic of Korea

CLIMATE MIS/DISINFORMATION
IN'GLOBAL SOUTH PERSPECTIVE

Novi Kurnia

Department of Communication Science & Centre for Digital Society (CfDS)
o Universitas Gadjah Mada, Indonesia

’\:i‘ sl s

'.:) - Research Assistant: Syarifah Nur Aini

ugm.ac.id LOCALLY ROOTED, GLOBALLY RESPECTED

Novi Kurnia, Ph.D

UNIVERSITAS GADJAH MADA

F

Universitas Gadjah Mada (UGM): Lecturer since 2002, specializing in Digital Literacy as well
as Media, Gender, and Social Inclusion.

Centre for Digital Society (CfDS) UGM: Adjunct Researcher since 2017.

Indonesian Digital Literacy Activists Network (Japelidi): Co-founder & National Coordinator,
since 2017.

Digital Literacy National Movement (Siberkreasi): Board of Advisor, since 2017.

Tular Nalar: Curriculum Expert (including program for senior citizens), 2020-2022.

Coalition for Democratization and Moderation of Indonesian Digital Space (Koalisi Damai):
member, since 2023.

National Program “Makin Cakap Digital”: Modules Author & Trainer, 2020-2023.

AJl & Google: Trainers for Al Training for Academicians, 2025.

Relevant Awards & Recognition

Influential Social Figure (Digital Literacy Activist): MAW Talk Awards (MTA) 2021.
Best Inspiring Lecturer (Social Sciences & Humanities): Universitas Gadjah Mada (UGM) 2021.

Relevant Publications

Kurnia, N., Putri, T.E., Kusumaningtyas, A.P., Abisono, F.Q., Putrawidjoyo, A., Karim, M.P.S-J,
Socarana, B.C. (2024). Tackling Climate Change Misinformation in Indonesia. CFDS Fisipol
Universitas Gadjah Mada.

Kurnia, N, Wendratama, E., Rahayu, R., Adiputra, W. M., Syafrizal, S., Monggilo, Z. M. Z ... Sari,
Y. A. (2020). WhatsApp group and digital literacy among Indonesian women. Yogyakarta:
WhatsApp, Program Studi Magister llmu Komunikasi Fisipol UGM, PR2Media & Jogja
Medianet.

Relevant Research

- Inclusive Digital Literacy Movements in

Indonesia (2025)

The Narrative of The Narrative of Buy Now

Pay Later (BNPL) in Indonesian Digital

Space (2025)

- Representation of Disability and Gender in
Indonesian Cinema (2025)

- Al Tools for Countering Climate
Misinformation in Indonesia (2024-2025)

- Tackling Climate Misinformation in
Indonesia (2023-2024)

Relevant Conferences/Forums (as Speaker)

- MEDCOM, Bangkok, April 2025

- Al for Academician, Yogyakarta, April 2025
- Digital Governance Workshop, Jakarta,
October 2024

Digital Learning Week, Paris, September
2024

World Press Freedom Day, Jakarta, July
2024

Public Lecture, University of Melbourne,
Melbourne, June 2023



Climate Mis/Disinformation

in Global Context

A substantial portion of the global
population, ranging from 6% to
23%, either disbelieve in climate
change or are uncertain about its
occurrence. Additionally, 22% to
38% believe that humans are only
partly responsible (CAAD, 2022).
However........

69% of the of the global population
believes everyday small changes can
significantly impact global climate
change (Ipsos, 2024).

ugm.ac.id

Key Factors and Approaches

} UNIVERSITAS GADJAH MADA

Five common claims to support climate mis/disinformation

e e

“Global warming is not happening”
“Human greenhouse gases are not causing global warming”
“Climate impacts are not bad”
“Climate solutions won't work”
“The climate movement and

climate science are

Source: https://www.bu.edu/articles/2021/climate-change-disinformation/

LOCALLY ROOTED, GLOBALLY RESPECTED

Climate Mis/Disinformation
Impact of Climate Mis/Disinformation .
Platform Responsibility & Public Interest &2
Artificial Intelligence (Al) *
Digital Literacy
Charting a Path Forward

Source of picture: https://www.amu.apus.edu/area-of-
study/science/resources/effects-of-climate-change-on-the-environment/

INFORMATION DISORDER

Mal-Information

- Global South Perspective

Wardle & Derakhsan (2017
LOCALLY ROOTED, GLOBALLY RESPECTED
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Climate Change Misinformation:

Indonesian Case

. ); UNIVERSITAS GADJAH MADA

Content analysis of debunking 123 climate
misinformation-verified content (climate

Online survey of 2401 Indonesians aged | CTS ifiasia Tre

17 to 69 (Kurnia et al., 2024).

- 98 % respondent believe that

social media was the main source of
climate change misinformation on the
climate change.

> 24.2% % of respondents believe that
"the climate change is an artificial
phenomenon created by global rulers”
(conspiracy theory).

> 74% of respondent were confident in
identifying climate change
misinformation, but only 20% created

uuuuuuuuuuuuuu .’y

MISINFORMATION -
IN INDONESIA

el By Yl Fasl

crisis, global warming, and natural
disasters) of 4 fact-check websites.
Manipulated content
G ) 22.7 %
Fabricated content
() 121%
Satire or parody
@ 024%
False context
@ 024%
Impostor content
0.16 %
False connection Misieading content
57.7 % [ 08%
bl

counter-narrative content to fight back.

Can be downloaded from:

https://digitalsociety. \d/2024/01/29/|s|f apnic-tackling-climate-
........................ donesia/15603/

LOCALLY ROOTED, GLOBALLY RESPECTED
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Impact of Climate Mis/Disinformation:

“South Koreans are less concerned about climate change
than other more traditional environmental issues such as air
pollution and waste management (Hyeonjung et al., 2020).”

Global South:
* Information Disparity
* Limited Local Validation

e Global (North) Narratives
(Valenzuela, 2024; Hye-jin, 2023; Heras & Gupta, 2025)

Global South refers to developing countries,
historically poorer (Kowalski, 2021), but now
represents a shared identity with growing

international influence (Al-Khatlan, 2024).

ugm.ac.id

CfDS UGM (2024)

UNIVERSITAS GADJAH MADA

* Delays Action
* Weakens Trust
* Polarizes Opinion

* Erodes Democratic Discourses
(Kurnia et al., 2024; Meijers et al., 2023; Franta, 2022)

Source of picture: https://indiandefencereview.com/definitions-of-global-south/

LOCALLY ROOTED, GLOBALLY RESPECTED
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Platform & Public Interest
in Dealing with Climate Mls/Dlsmformatlon

Public Interest:

* Equitable Digital Access

* Strengthen Digital Literacy

* Global South in Content Governance

* Support Local Initiatives
* User Empowerment (Hafernan, 2024; Mensah-Abludo, 2023; Udupa et al., 2023, Hasyim, 2025)

* Collaboration and
Accountability
* Quality Information

(Al Fatih et al., 2024; Purnama, 2024;
Prasasti, 2024; Mahendra et al., 2024)

Platform Responsibility:

* Algorithm, Transparency,
and Content Moderation

* Fact-checking and Labelling

Source picture: https://course-net.com/blog/platform-adalah/

ugme.ac.id LOCALLY ROOTED, GLOBALLY RESPECTED

Opportunities & Challenges of Al Tools
in Combating Climate Mis/Disinformation

Challenges

Automated-fact checking Technical limitations
system

Big data processing to detect Bias in Al models
patterns and flags of

mis/disinformation Digital Learning Week, UNESCO
Paris, September 2024

Content moderation and Adaptability of
recommendation system mis/disinformation « Technology industry to promote Green Al
(global and local context) Development?
Public awareness campaign  Ethical concerns * Government to integrate digital solutions
in environmental policies?
* Multi-stakeholders collaboration to align
Al Tools help but human’s creativity and wisdom is important. digital innovation with environmental

priorities?

ugm.ac.id LOCALLY ROOTED, GLOBALLY RESPECTED




Leveragmg Digital Literacy
in Tackling Climate Mis/Disinformation in IndoneS|a

(@) Faktalkiim B Download Panduan pen ggunaan

* Empowering critical evaluation

* Promoting source of information S——

* Fostering responsible digital Temukan Fakta Iklim
citizenship B

* Nurturing multi-stakeholders
collaborative programs

Website as source information Internet Campaign (2024) ”"Tackling Cllmate

Challenges: sustainable & inclusive (https://faktaiklim.prosa.ai/) Misinformation” (CfDS UGM)
Bradr.
Although climate change Q..
mis/disinformation in Indonesia is not 5'§§f2°,z'}'t,—
as prevalent as political and health EJ\_W
ones, there is an urgent opportunity to ;
combat it by combining Al with human Seminars & Workshop for Indonesia ~ Community Program (2024) “Tackling Climate
intervention. Journalists, A Press For Planet, WFD Misinformation” (CfDS UGM)
2024 UNESCO & UK-Indonesia) -> 380 participants — Java & Bali
ugme.ac.id LOCALLY ROOTED, GLOBALLY RESPECTED

) UNIVERSITAS GADJAH MADA

Charting a Path Forward:
Remedies & Solutions

I Love Carbon Dioxide

1o, er2021-@

Digital Literacy & Critical Thinking
Quality Journalism & Fact-Checking
Platform Accountability & Transparency
Al for Detection & Counter-Narratives
Multi-Stakeholder Collaboration

Inclusive Green Digital Actions

* Digital Climate Solutions

* Collaborate for Impact .

* Justice & Digital Equity

* Policy & Literacy Drive Change
* Global-Local Synergy

Source of picture: https://www.bbc.com/news/technology-60905348

ugm.ac.id LOCALLY ROOTED, GLOBALLY RESPECTED
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Recalibrating Concerns About Al’s Energy Use:
Toward Responsible and Informed Policy

Daniel Castro
Vice President, ITIF
@castrotech

June 26, 2025

ITIF | &ovarion rounorion @ITIFdc

About ITIF

= |TIF is the world’s leading think tank for
science and technology policy.

A\
“SINNOVATION

* |ndependent, nonpartisan, and nonprofit. R Comesprs

Al's Energy Use

® |ts Center for Data Innovation advances
policies that maximize the economic and
social benefits of data-driven innovation.
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Headlines Paint Dire Picture of Al’s Energy Use

o -
M nology oo — Ehe New YJork Eimes
Review

A.L Could Soon Need as Much
Electricity as an Entire Country

Behind the scenes, the technology relies on thousands of
specialized computer chips.

ARTIFICIAL INTELLIGENCE

Training a single Al model can emit as much carbonas
five cars in their lifetimes

Deep learning has a terrible carbon footprint.

By Karen Hao
June 6,2019

THE WALL STREET JOURNAL.

ITI F INFORMATION TECHNOLOGY 3
& INNOVATION FOUNDATION

We’ve Seen This Story Before - 1999

Dig more coal -- the
PCs are coming

lay 31, 1999, 12:00am ED

Half of the electric grid will be powering the digital-
Internet economy within the next decade...

ITI F INFORMATION TECHNOLOGY 4
& INNOVATION FOUNDATION



We’ve Seen This Story Before - 1999

Lawrence Berkeley National Laboratory ——

In 2014, data centers in the U.S. consumed an estimated
70 billion kWh, representing about 1.8% of total U.S.
electricity consumption.

ITI F | INFORMATION TECHNOLOGY 5
| & INNOVATION FOUNDATION

We’ve Seen This Story Before - 2016

o ® Predictions (2016):
Gl}‘aglr%llan ( )

— ICT could create up to 3.5% of global
emissions by 2020 — surpassing
aviation and shipping — and up to 14%
2040.

3l ‘ I r J. K.~ — ICT could use 10% of all the world’s
: - electricity by 2020, and 20% by 2025

News Opinion Sport Culture Lifestyle

Environment Climate crisis Wildlife Energy Pollution Green light

= Reality

— ICT represented 1.4% of the global
GHG emissions in 2020

TR’ ek e : — ICT represented about 3.9% of
Guardian Environment Network electricity consumption in 2020
‘Tsunami of data’ could consume one fifth of global

electricity by 2025

ITI F | INFORMATION TECHNOLOGY 6
| & INNOVATION FOUNDATION



We’ve Seen This Story Before - 2019

THE UNSUSTAINABLE USE

The emissions generated by watching 30 minutes of
Netflix is the same as driving almost 4 miles , ,
[1.6 kg CO2]

ITIF | &\ovarion rounnation

We’ve Seen This Story Before - 2020

The electricity consumption of streaming Despacito seven
billion times on YouTube is 900 GWh. , ,

ITI F | INFORMATION TECHNOLOGY

& INNOVATION FOUNDATION 8



We’ve Seen This Story Before - 2020

eqa

The carbon footprint of streaming
video: fact-checking the headlines

— International Energy Agency —

‘ ‘ Streaming a 30-minute show on Neftflix in 2019 released
around 0.018 kg CO2. , ,

ITIF | &Wovarion rounoation 9

Early Al Energy Estimates Were Wrong Too

= One of the first major studies on Al’s energy use (Strubell et al. 2019)
created misleading headlines.
— Claim: The energy to train an Al model is equivalent to 300 roundtrip flights
from U.S. East Coast to West Coast.
— Digging Deeper:

Claim only applied to a very specific type computationally complex Al model (NAS)...not
the “standard” LLMs.

Also, the estimate was wrong because it was based on false assumption.

Actual emissions were 88x smaller.

ITIF | &\Wouarion rounoation 10



Estimated Energy Demand of Training Al Models

€02 €O
#of Chips Energy Emissions #of Chips Emissions
Parameters (model x #) (MWh) (metric tons)  Year Parameters  (model x #) (metric tons)  Year
BERT 0.1B V100x64 79 1.5 0.7 2018 GPT-3 1758 V100x10000 355 1,287 552 2020
GPT-2 1.58  TPUv3x32 168 1.7% 0.7% 2019 oPT 1758  A100x992 n/a n/a 75 2022
Llama 2 7B A100x(n/a) n/a 74% 31 2023 BLOOM 176B  A100x384 2,820% 433 25 2022
Llama 3.1 8B H100x(n/a) 1.5M 1,022 420 2024 Gopher 280B  TPUV3x4096 920 1,151* 380 2022
Llama 2 13B  A100x(n/a) n/a 147* 62 2023 Uama_4 4008 H100x(n/a) 238M 1,666 645 2025
Maverick
Llama 2 70B A100x(n/a) n/a 688* 291 2023
Llama 3.1 405B  H100x(n/a) 30.8M 21,588 8,930 2024
Llama 3.1 70B  H100x(n/a) 7.0M 4,900 2,040 2024
TPUv4x6144 1,200
Llama 4 Scout 1098 H100x(n/a) 5.0M 3,500 1,354 2025 PalM 5408 3,436* 271 2022
TPUV4x3072 326
LaMDA 1378 TPUv3x1024 1,385 451 26 2021
GLaM 1,162B  TPUv4x(n/a) N/A 456 40 2022
GPT-4 1,800B  A100x25000 2,280 N/A N/A 2023

ITIF | &Wovarion rounoation i

Al’s Energy Costs: Training + Inference

[ 65_90% Of Al energy Table 2: Average energy use per 1,000 queries by task3?
cost is from inference, Task kWh
not training Text classification 0.002

.| nfe rence costs va ry by Image classification 0.007
task and model Object detection 0.038

Text generation 0.047
Summarization 0.049
Image generation 2.907

ITI F | INFORMATION TECHNOLOGY

& INNOVATION FOUNDATION 12



Are Inference Energy Demands Out of Control?

= Claim: “The worst-case scenario suggests Google’s Al alone could
consume as much electricity as a country such as Ireland (29.3 TWh
per year).” — Joule (2023)

= Reality: Google’s total global energy consumption was 25 TWh in

2023.

ITIF|

INFORMATION TECHNOLOGY 13
& INNOVATION FOUNDATION

Improvements in Models and Chips Impact Costs

Table 3: Energy consumption for inference of deep neural
networks used for computer vision for two different GPUs%*

P100, V100,
released June released June

Top-1 Accuracy 2016 2017
Year (ImageNet) (Joules) (Joules)

AlexNet 2012 56.52 0.033 0.023
GoogleNet 2014 69.77 0.077 0.055
Vgglt 2014 71.59 0.542 0.373
ResNet50 2015 75.30 0.179 0.132

ITIF!

INFORMATION TECHNOLOGY 14
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What Do Estimates of Al Energy Use Get Wrong?

= |gnore economic considerations
= Assume consistent rate of improvement in Al models

= Discount future innovations to improve energy efficiency

ITI F ‘ INFORMATION TECHNOLOGY

& INNOVATION FOUNDATION 15

Energy Use In Data Centers Is Growing

= |DC predicts global data center electricity consumption to reach 857
TWh by 2028 (with Al workloads accounting for 146 TWh by 2027).

= McKinsey estimates U.S. data centers will grow from 25 GW of
demand in 2024 to 80 GW in 2030, and data center electricity
consumption will increase by 400 TWh (from 178 to 606 TWh).

= |EA estimates that data centers accounted for approximately 1.5% of
global electricity consumption in 2024.

ITIF | &\\Wovarion rounoation 16



Data Center Energy Use in Context

= <10% of global electricity demand
growth (2024-2030) is from data
centers

= Key drivers of electricity demand:
—Industrial output
— Electrification
— Electric vehicle (EV) deployment

— Air conditioning adoption

0 250 500 750 1000 1250

Industry excluding heavy
industry

Electric transport

Data centres
Space and water heating
Heavy industry

Other

Increase in electricity demand by sector

1500 1750

INFORMATION TECHNOLOGY
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Data Center Are Concentrated In Some Regions
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Building Data Centers + Generation Takes Time

Primary markets are saturated, SO wrchologyReview
data centers are moving to
secondary markets.

CLIMATE CHANGE AND ENERGY

Why Microsoft made a deal to help restart Three Mile Island

A once-shuttered nuclear plant could soon return to the grid.

THE WALL STREET JOURNAL. By Casey Crownhart
September 26,2024
aw
Microsoft Targets Nuclear to
Power Al Operations ' p

The tech company aims to expedite the nuclear
regulatory process using Al

o

ITI F INFORMATION TECHNOLOGY 19
& INNOVATION FOUNDATION

Key Takeaways and Opportunities

= Use Al to address climate change = Seek voluntary commitments on
energy transparency for

— Grid optimization .
foundation models

— Climate monitoring
— Smart cities = Consider unintended
consequences of Al regulations

— Precision agriculture
on energy use

— Logistics
= Use Al to decarbonize
government operations

— Consumer tools

= Develop energy transparency
standards for Al

ITI F | INFORMATION TECHNOLOGY 20
& INNOVATION FOUNDATION



Thank You!

Daniel Castro | dcastro@itif.org | @castrotech

ITIF | &ovarion rounorion @ITIFdc
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% Microsoft

2030= {Iot
Microsoft2|
sustainability T 2f

National Tech Officer A& 14

Decades of action

Our history 2009-2020

100% carbon neutral

Internal carbon fee instituted

T

Our commitments 2020-2050

Carbon fee

Al for Earth launch raised to $15

LEED Gold certification

for new datacenters s 2030
Become
T T 202 5 carbon negative

Operate with 100%
renewable energy

Water replenishment
goal set

2017 — 2018 — 2019 — 2030 — 2050

— 2009 2012 2016

| |

First carbon emission
reduction goal

by 2020

Zero-waste campus
certification
Set first renewable
energy target of 60%

Remove all historic
emissions

2025

Protect more land
than Microsoft uses

Become
zero waste

— 2030

Become
water positive

Supplier carbon engagement
in China launched

Net zero potable water

Silicon Valley campus groundbreaking




Planetary Computer

B Microsoft | Planetary Computer Explore DataCatalog Hub  Applications  Documentation

Data Catalog

The Planetary Computer Data Catalog includes petabytes of environmental monitoring data, in consistent, analysis-ready
formats. All of the datasets below can be accessed via Azure Blob Storage, and can be used by developers whether you're

working within or outside of our Planetary Computer Hub.

/'3 Filter datasets

T Featured

Air Quality

Landsat Collection ° MODIS Vegetat|0n |ndlceS
The Landsat program provides provides a comprehensive. centinuous archive of multispectral 1 6—days (250m )' Moderate
imagery of the Earth's surface from 1972 to present. Reso| utlon |mag| ng
Spectroradiometer
NASA9| tif=d 2| MM, MODID
MODIS Version 6.1 Products Ail A-I % Al-_g_'c')'l. 01 1 6 OEI |7_|- 7_:|| 9;

Biodiversity
Biomass/Vegetation Landsat USGS NASA  Satellite  Global Imagery

Climate/Weather

DEMs

The MODIS instrument operates on both the Terra and Aqua spacecraft, covering the entire =] PN —
Demographics surface of the Earth within one or two days. The derived data products describe atmosphere, xl ?‘ AI Xl T= 250m gl o |7_|-
cryosphere, land, and ocean features utilized in studies across various disciplines. e H A O] =
Fire OHJ':KDI-EE = T AAI_l_ E”Ol E.l))k'l\l
MODIS  NASA  USGS  Satellite  Global Imagery
Imagery

tnfractrichira m: Sentinel-1 Synthetic Aperture Radar (SAR)

Planetary Computer

e/ Land cover Biomass/Vegetation

Land us
> N b ESA Climate Change Initiative Land Cover Maps

& Global annual land cover maps from 1992 to 2020 at 300m resolution Chloris Biomass

The Chloris Global Biomass 2003 - 2019 dataset provides estimates of stock and change in
aboveground biomass for Earth's terrestrial woody vegetation ecosystems during the period
2003 - 2019, at annual time steps, The global dataset has a circa 4.6 km spatial resolution,

ESA  CCl  landCover Global

Chloris  Biomass MODIS  Carbon

ESA WorldCover

Global land cover product &t 10 meter resolution based on Sentinel-1 and Sentinel-2 data il L o

Status and trends on U.S. forest location, health, growth, mortality, and production, from the U.S.

Global Land Cover  Sentinel ESA Forest Service's Forest Inventory and Analysis (FIA) program

Forest Species Carbon Biomass USDA  Forest Service

N ) W et HGB: Harmonized Global Biomass for 2010

Clobialland covermformation fur 2620 t:10m gl tion Global maps of aboveground and belowground biomass carbon density for the year 2010 at

Global land Cover LandUse Sentinel 300m resolution

Biomass Carbon  ORNL

# FWS National Wetlands Inventory MODIS Gross Primary Productivity 8-Day

Vector dataset containing wetlands boundaries and identification across the United States. MODIS Gross Primary Productivity 8-Day

USFWS  Wetlands  United States NASA  MODIS Satellite  Vegetation Global MOD17A2H

Land Cover of Canada




Query data with Copilot in Microsoft Sustainability Manager

Microsoft Sustainability Manager

= Emissions overview  Scope1  Scope2  Scope 3 Renewable energy Deep analysis Allocations Custom dimensions Key influencel 6 Copilot
© Recent v o Chat
Emissions —
*  Pinned v Reporting period: January 1 - December 31
Air travel - short haul (< 300 miles) (business
Home v e Emissions (miCOse) pr— . P travel)
2,165,285 Show all on a page
Analytics ~
. Algenerated content may be incorrec k)
¥ Executive dashboard
| & Emissions insights
[l Water insights What facilities have a risk index of high?
I Waste insights By source and scope 5) o el ang amions s By country / region 5y crgansston ot syt
@ Reporting . . There are 4 facilities with high water risk
A index. The facilities are Contoso Pod Factory
k2 Scorecards & goals = oot '“‘“:;9: 37 k031 s2s0 3in Hyderabad, Contoso Farms Brazil in Sao
5 ) . Te—— . Paulo, Contoso Farms Ethiopia in Addis
@ intelligentinsights (p.. s B o Ababa, and Contoso Africa HQ Nairobi in
scope2 i5a4 - ) Kenya.
Data v 0 TasB1a
ameesas Sk A
1sa2s =8 & 9
Calculations % & Scope3 sE7118
b S o \usosss  2siseies s
Value chain v
Which transport modes are shared load?
Settings v
Working on it ... Ce
Make sura Al-generated-content is accurate and
appropriate before using. See terms
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1 29.8M

2024 :
Contracted more :
carbon remov.
than all previou:
years combine

Scaling impact
Our journey to 2030

2023 :

Achieved our target by :
providing more than :
1.5 million people with
water access :

2022 :

Achieved our targe!
by permanenti
protecting more lan
than we use

2020 :

Committed to become carbon :
negative, water positive, and :
zero waste by 2030 and protect :
more land than we use by 2025 :

1.5M

people

‘Contracted carbon removal —= 0 mtCOze

Contracted renewable energy ~ — 1.8 GW

Contracted water replenishment* 28Mm’

$793M

Diverted operational waste ——=& 29K metric tons
Contracted land to be protected 0 acres 202 i
: Achieved our target of
2024 :  90.9% reuse and recycliny

Allocated capital through CIF —e $0 :
% Grew our carbon-free electricity :
program eighteenfold since 2020 :

of cloud hardware servers :
and components :

All reported values are cumuative through 2024
*Values reported represent contracted water
lifetime replenishment
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Carbon negative Zero Waste
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How are we progressing to 2030?

Advancing more energy-efficient datacenter
design technologies.

Optimizing power efficiency and expanding
carbon-free electricity.

Collaborating to scale sustainable practices
and decarbonize key sectors.

Launching datacenters that minimize water,
energy, and environmental impacts.

Improving water use efficiency across our
global operations.

Supporting water-positive solutions and
innovative technologies.

Advocating for effective water policy and
sustainable water management.

Reducing the amount of materials we use.

Replacing materials with more
sustainable alternatives.

Scaling circularity for our products,
packaging, and devices.

Applying Al and data platforms to accelerate
ecosystem protection.

Partnering to support biodiversity and
habitat protection.

Continuing to integrate biodiversity in how
we plan, build, and operate.

Protect ecosystems
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*The equivalent to
powering NYC for
nearly 6 years.

of carbon-free

electricity*

Carbon Table 1
Tracking progress toward carbon negative by 2030
Microsoft’ "

yeu
Additionally, we retired

Direct emissions created

bya company's actvities —L

Indicect emissions from the generation of

purchased electricity, steam, heat. of cooling

-_ activities in which we're engaged.

Emissions.
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Today marks the launch of the new Microsoft
sustainable datacenter region in Sweden, where the
datacenters will run on 100% carbon-free energy, and
further support our zero-waste certification

Hot Place News
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Microsoft opens its sustainable datacenter region in Swede a < e "
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The path forward

Accelerating progress to 2030

Circular Center
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Accelerating
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All data centers combined use as much power
@ cumaman as some of the world’s largest economies
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Amazon signs agreements for innovative
nuclear energy projects to address
growing energy demands

New Small Reactor ag are part of A 's plan to
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Climate-Energy Summit Seoul 2025
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In The Era of Climate Crisis, Will Al Open a New World of Hope or Peril?
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