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Our speakers will highlight:

= Al-powered tools for environmental education, to
protect our land, air, and water, and build healthier
communities

= Empowering Students as Al Navigators to help
create student ownership in how they understand and
use Al in their lives—and the essential role educators
play in guiding this journey

= Al’'s Environmental Footprint and how
organizations are working to reduce its impact

= Educator-specific resources and key features of
leading Al tools

= A proposed ethical framework for when and how to
integrate Al in meaningful, learner-centered ways




How much
do you know
about Al?

. I'm an expert! ©

. | know just enough
to be dangerous!

. Pretty much
nothing!




I @ N
Thanks for sending in your questions!
We'll get to as many as we can!




NAAEE’s Webinar Series:

Bringing New lIdeas and
Insights to the Our Field
and Beyond!
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* Type questions in
the chat throughout
* For closed captions
and translated
captions, click Closed

ill be
shared



Use chat to join
conversation &
ask questions
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for Environmental Education
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For captioning
and translations
click “Closed
Captions”
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A participant has enabled Closed Captioning 2, Who can see this transcript? X

Translate to

Off

Spanish

French
North American AssocCialzos

for Environmental Educ "

Show original and translated
View Full Transcript

Subtitie Settings..

- Automate translated captions
« Select your preferred language able cations
(31 optionS!) Set up manual captioner

Host controls

Participants Chat f Polls/Quizzes Hide Captions Breakout Rooms  Reactions

Off

Arabic
Bengali
Chinese (Simplified)
Chinese (Traditional)
Czech
Dutch
English
Estonian
Finnish
French
German
Hebrew
Hindi
Hungarian
Indonesian
Italian
Japanese
Korean
Malay
Polish
Portuguese
Romanian

Russian
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Thanks, Carrie!

Carrie Albright,
Senior Communications and Data Specialist
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3 Great Presenters!

Edwin Goutier Jake Baskin Joan Haley
CEO CEQ _ Co-founder of Education
LaunchPath Computer Science

fo Climate Reslience

and the co-crease of
Greentime.ai.

Teachers Association



Edwin Goutier

CEO
LaunchPath

Co-Founder & CEO of LaunchPath
Social innovation leader and
business strategy enthusiast.
Works at the intersection of
innovation, technology, and
equitable access to opportunity
Member of the NAAEE Board of Directors
Strategic Advisor, Innovation, Gamut
Purpose Partners

Vice President of Innovation at United
Way (His work was featured in Fast
Company and more!)

Creator & Chief Curator, #xforx playlists




= Executive director of the Computer Science Teachers
Association, the world’s leading association for K-12 computer
science teachers.

» Led a complete turnaround of CSTA from the brink of insolvency
to a thriving professional development and community-building
association of over 20,000 members and 100 chapters worldwide.

» The organization has launched professional learning programs
reaching over 5,000 participants annually, secured over $20
million in new funding commitments, and grown from a staff of two
to a team of twenty.

= Heis aformer high school computer science teacher,
department chair, and professional development provider with
Chicago Public Schools. As ateacher, he focused on increasing
access to computing for underrepresented groups, and he more
than doubled female enroliment in introductory computer science

classes.
. = He was director of state government affairs for Code.org,
Ja ke BaSkl n where he worked with educators and policymakers to advocate for
CEO policies that expand access to high-quality computer science
Computer Science Teachers education with state departments of education and governors’

Association offices across the country.



Joan Haley

Co-founder of Education for
Climate Reslience and the
co-crease of Greentime.ai.

More than 30 years of experience designing environmental
education programs for schools, parks, and communities
Co-founded Education for Climate Resilience to help educators
reconnect students with their local environments and communities.
Her work is grounded in the belief that meaningful, place-based
actions can build collective power for a more sustainable and
just future.

She co-created Greentime.ai with a remarkable team of
experienced and dedicated colleagues. This initiative helps
educators use Al thoughtfully to reduce their administrative load
while amplifying student-driven learning and intergenerational
climate action.

Has expertise in curriculum design, educator professional
development, and climate partnerships, and has led innovative
international and national programs for the National Park Service,
Shelburne Farms, the North American Association for
Environmental Education, the Smithsonian Institution, the
Environmental Protection Agency, and the U.S. Peace Corps.
Holds a doctorate in education, a master’s in environmental
science, and a master’s in public administration.



Over to you,
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Gen AI Opportunities
for Environmental
Educators

United Way of North Central Florida Staff Retreat



What is Generative Al?






Common Gen Al Content

Text | mages Video Audio



Common Tools

ChatGPT | Claude | Gemini



Emerging Tools

Perplexity
Google Notebook
Zapier MCP



Reimagine your job as different
types of “content”. Break down
your last activity into what types of
content you produced.

Use that approach to think through
how Al can assist you in making
something new.



Personalized mass voicemail
messages
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i Chat with adataset
4 Examples for
EE Professionals V¢

Create an on-demand course
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Develop an app foryoung learners
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How might Al help
your team innovate?



Discover



ldeate



Validate



Launch



Risks and Responsibilities

Bias Halucination/Accuracy Sensitive Data

Human in the Loop Choose the rightuses Policies and Procedures



csteachers.org/ai-priorities

Al Learning
Priorities for
All K-12
Students
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Introducing the Personas

CURRENT JOB

Bishakha is o third-year medical
student.

BACKGROUND

Bishakha was born in Lagos, Nigeria,
and moved 10 Milwaukee, Wisconsin,

with her parents, who are both doctors,
lﬂGATlllN when she was in the sixth grade.

Chicago, IL

PERSONAL
EnucM’mN While she does not have much free
time, she enjoys yoga and watching

* BA, in Physics :
cooking shows.

* Groduated from Wauswego High
School (urban school, graduating
class of 832 students)

ASPIRATIONS

She has not yet decided on o medicol speciality; she is considering family medicine,
but she is also contemplating medical research

Bishokha has observed that the treatment plans presented to her family and friends
when they receive medical care differ greatly from the guidelines that she is

learning in her coursework. She wonders how much of this is driven by software that
recommends treatment, by insurance companies frying to cut costs, by the fact that
most of her fomily and friends are Black, or by some combination of these factors.

Bishakha Meremikwu

Medical School Student

. Reimagining CS Pathways




Pick a Persona

1.Go to: ReimaginingCS.org/personas-for-reimagining-cs

2. Pick a persona (they start on page 3)
3. Spend 3 minutes thinking about what CS and Al knowledge and

Skills are most important for your persona?

4. WAIT )
9. When | say go, enter your skills into the chat D




What CS and Al knowledge and skills are
most important across personas?
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Every Student Prepared for a World
Powered by Computing

I don't know if my ' An ad just
personal data is safe R : recommended
if | use this sleep app & that | try that bakery
— Could | create my | — Is something
own app? tracking my location?
Every student
prepared fora
world powered
by computing

Tracking data for my
soccer team takes a
lot of time — Should |
automate the process?

- Should | vote for
’ the candidate
who promises
toregulate Al?

SSTA T Auke







Goals

CBTA T auke



The Need to Prioritize AA

A

What is essential for all students? ‘
® \What will develop a well-informed citizenry?

® \WVhat enables “all students [to be] prepared for
a world powered by computing”? Q

& L T

SBTA — AUKR




The Need to Prioritize

Just because it's possible (or fun)
doesn’t mean it's essential.

Lots of things are important.
Is it essential for all students,
regardless of career path?




As a result of learning essential Al
content, students should be able to:

-
/1

Understand how Use and critically Create — and not Be innovative

Al technologies evaluate Al systems, just consume — and persistent in
work and recognize including their societal Al technologies solving problems
where Al might impacts and ethical responsibly with Al

be used considerations

& L T
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/Find the full report and other\

resources at:

csteachers.org/ai-priorities

%0
()

Al Learning
Priorities for All
K-12 Students



http://csteachers.org/ai-priorities
http://csteachers.org/ai-priorities
http://csteachers.org/ai-priorities
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The Nature of
Humans and of Al

Humans and Al

Compare and
contrast the nature
of humans versus
the nature of Al
fe.g., living versus

Compare and
contrast the ability of
humans and of Al to
perform various tasks
and serve in various

Identify the
assumptions inherant
in the operation

and output of an

Al model and how

Debate what
differences do or
should exist between
human and artificial
intelligence, sentience,

nanliving). roles [e.q.. create art, these assumptions consciousness, rights,
recognize emotions, might have different and responsibilities.
be a friend, serve as implications for
a tutor). different people.
The Human Role Understand that Al Describe the role Describe the roles Evaluate and

is a tool created by of humans in the that humans play analyze the roles
e n i humans to make creation of Al lincluding in data of humans and
decisions or 1o curation and labeling) human decision-
generate something in creating and making in the
(e.g.. an image). refining Al models. creation of Al
The Choice to M/A Evaluate when Al is Debate when Analyze the risks,
Use Al or is not a helpful hurnans should or benefits, and

resource to carry
out a task.

should not use Al
to perfarm a
specific task,

effectiveness of

using Al for specific
tasks (e.g., coding,
brainstorming),
including when Al is
used to fully automate
a process or is used
with a human-in-the-
loop approach.

-

¢
.




15+ Al or Al-related Careers

'l

Al (oreer [ords =
Core AI .

CORE Al professionals create
Al functionality for Al
products, services, and tools
we use in our personal and

professional lives. O

— Al Coreer Cords
== Robaotics -

(8, 1
W
ROBOTICS professionals create
and maintain robotic systems
that interact with people and
automate work across multiple

areas of society. {:}

?.4
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Al Coreer Cords
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Al LAMNGUAGE professionals
create algorithms and
intelligent agents that enable
computers to understand

human language, talk, and
collaborate with us.

== Al (oreer (ords E

Product Design

e
W=, oN

Al PRODUCT DESIGN
professionals design, program,
and launch innovative Al
products through understanding
the needs of users and goals of

businesses O

>

-

LE¥E

View, Download, and Find Resources: https://ai4ga.org/careers/
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https://ai4ga.org/careers/

15+ Al or Al-related Careers

Degree Pathways
Computer Science
Computer Engingsering

Robotics

Techmical Skills

: Develops algorithms and

o applications that allow
COMPBULRTS 1O Fecognize
information in images or

videos

B Median Salary trat . et sty
$165,000 - $170,000 bOrag o _

View, Download, and Find Resources: hitps://ai4ga.org/careers/



https://ai4ga.org/careers/

Representation and Reasoning

Understanding Understand how Understand that Describe how
Representation a representation is representation current Al models
P an abstraction that includes modalities (text, (e.g., LLMs) use

focuses on some speech, audio, image, data representation.
features and leaves video) and symbolic
others out. mappings (text, graphs).
Creating a Create an abstract Create and evaluate Choose and use
Representation representation representation of different abstract an appropriate
of a physical a physical system representations representation of
object (e.g., line that can be used (e.g., subway map). complex data for
art drawing). to solve a problem processing by an
(e.g., a map). Al algorithm.
Reasoning Explain how binary Train a model that Identify the kinds Describe different

choices (e.g., up/down,
on/off, under/over) can
be used to make decisions
that lead to a specific
goal by either a human
or a machine.

can make decisions
based on defined
criteria (e.g., a
dichotomous key
to determine which
movie to see).

of Al models (e.g.,
classifier, predictor,
recommender)
people interact with
in their daily lives.

types of Al algorithms
and models, and
compare and contrast
the strengths and
limitations of their
reasoning.




Kinds of decisions computers can mak&

® (Classification

® Prediction
® Recommendation

® Planning and scheduling

There can be multiple reasoning algorithms for the same task. For example, there ar
many classification algorithms, i.e., many types of reasoners that do classification

An algorithm that performs one of these decision-making tasks is called a reasoner.@

& L T
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Module 3.1
How do computers make decisions?

Artificial Intelligence Student Activity

For Georgia
Name the Reasoner

Guess which kind of reasoner is used for each of 15 images

-
¢

i ems 2 2021 Domestic Theatrical Market Prediction m

Morthly Total Box Office ($m)

otal Domestic Box Crifice: 1,450

ide Reloases:

$1.050



Machine
Learning

s.nslng Compare and Describe various Use sensors to Using sensor
contrast human ways that a human collect data, and data (eg., from
sensing with might interact with then train an Al autonomous
computer sensors. an Al system model using the vehicles), train
(e.g.. through voice, sensor data an Al model.
text, or gestures).
Data Explore how Al Explore the Describe the ways Evaluate the data
models leamn relationship between that bias can be used to solve a
from data. the properties of introduced and problem, including its
training data (e.g., mitigated in an source(s) and whether
size, features, biases) Al model. privacy is protected,
and an Al model's if/fhow the data has
output. been processed, data
quality (e.g., accuracy,
reliability, validity),
what the data
represents, and biases.
How Computers Understand Investigate how Create and Select and use an
Learn how computers Al models learn by evaluate an appropriate Al
learn from data using data (including appropriate algorithm for a
and patterns. why examples and Al algorithm classification task
non-examples are (e.9. a decwsion (e.g.. KNN, decision
required in training tree classifier) to tree).
sets) and algorithms accomplish a task.
to find patterns and
generate output
Building and Use data to construct Using a dataset, Using a dataset and Using a dataset
Using Al Models a model for making develop an Al model a machine learmning and a systematic
decisions (e.g., a to classify inputs. pipeline, develop process, develop an
decision tree to an Al model, and Al model to generate
determine what consider the impact for classification
to wear based on of the model on or prediction,
the weather). Various users. and articulate the
assumptions made at
each of these steps:
(1) develop a question
solvable with Al, (2)
collect or curate data,
(3) evaluate the data,

(4) train an Al model
on the data, {5),
evaluate the model,
and (6) eratively
improve the model.

A



Machine Learning (ML)

How computers recognize patterns and make
decisions without being explicitly programmed.

éupervised Learninh

Goal: Learn the relationship
between inputs and outputs
so it can accurate predict
the output for new, unseen
data

Labeled Data
input - output pairs

Usage:
\\Classiﬁcation & Prediction/

/ Unsupervised
Learning

Goal: Discover hidden
patterns, structure, or
relationships within data.

Unlabeled Data
No predefined outputs to learn
from

Usage:

Clustering (Customer
Segmentation

-~

Reinforcement
Learning
Trial & Error
Learning

Unlabeled Data

Usage: Game playing,

\jbotics, and control systemy




Ethical Al
Systems

Design
and

Program-

ming

& L T
- A

Subtopic

Ethical Design
Criteria

Ethical Evaluation
of Al Systems

S JAIAK12

Ethical Creation
of Al Systems

Grades K-2

/A

Explore how

an Al system can
help and harm
different groups

at the same time.

M/A

Grades 3-5

Investigate an
example of Al
decision making,
considering if it is
fair = as well as what
it means to be fair.

Investigate
examples of Al,
considering
differences in
experience by
different people in
different contexts,

Describe an Al
design process that
considers the impact
on end users and
others who are
impacted by the

Al system.

Grades 6-8

Explore strategies
to turn ethical
considerations into
actions, such as
mitigating bias in
datasets.

Describe the
properties, biases,
and assumplions
of various kinds

of Al models (e.g.,
classifier, predictor,
recaommender).

Create a program
using available Al
tools, Al plugins,
APls, and/for Al
models, with the
following ethical
considerations for
the model’s end
users as well as
others who are
impacted by the
model; fairmess,
bias, and accuracy,
and then create a
model card.

Grades 9-12

Evaluate an Al moadel
(e.g., using a model
card) to determine
the model's features
as well as its biases,
explainability, fairness,
privacy, accuracy, and
transparency.

Evaluate the

design, motivation,
outcomes, and
potential impacts

of Al systems using
ethical design criteria
and/or ethical
frameworks

Train, iteratively
improve, and then
develop a model card
for an Al model with
the following ethical
considerations for the
model’s end users as
well as others who
are impacted by

the model: fairness,
bias, safely, security,
intellectual property,
privacy. robustness,
explainability, accuracy,
transparency, and
accountability.




Societal
Impacts
of Al

Individual lmpacts Identify where Explore how Explore the tradeoffs Evaluate how Al use
Al is being used one's actions may related to human impacts an individual’s
in daily life. result in the agency (including decision making and
collection of data. privacy, safety, other behavior.
creativity, autonomy,
and intellectual
property) when
Al is used.,
Societal |mpact3 Explore how some Explore ways in Identify the intended Evaluate the intended
people use Al in their which some jobs and unintended and unintended
jobs and in their involve the creation impacts of Al on impacts of Al on society
communities, and/or use of Al society — including (e.g.. deep fakes, job
government, education, loss) — including
entertainment, culture, government, education,
careers, and national entertainment, culture,
security — while careers, and national
considering how security — while
these impacts may considering how
differ among diverse these impacts may
communities. differ among diverse
communities.
Environmental N/A Explore the Investigate the Design ways to
|mp‘c“ impact of Al on positive and negative minimize negative

the environment.

environmental impacts
of Al (e.g.. minimizing
deforestation via
application of Al,
energy use by Al).

environmental impacts
of Al and communicate
those ways to others.




Topics and Concepts
in Ethics and Social Impacts of Computing

Nature of harm Mechanisms of harm

_ _ Design values
linked to computational

technologies

linked to computational

for computational technologies

technologies

What kinds of harm can What values should
computational How do they cause they be designed
technologies have on those harms? towards to prevent
our world? those harms?
e.g., racial discrimination e.g., algorithmic bias,
in hiring practices — lack of professional data bias, inappropriate automation of e.g., fairness, accuracy, justice

and economic opportunity decision-making systems




Promising
Practices for
Teaching K-
12 Al
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1.Introduction
2.The Process

3.Foundational K-12 Al Learning Outcomes

4.Promising Practices for Teaching K-12 Al

D.Al Curriculum Alignment
0.Recommendations for Al4K12 Guidelines

[ .Priorities for Future K-12 Al Education >
Research

8.Tensions and Challenges



http://csteachers.org/ai-priorities
http://csteachers.org/ai-priorities
http://csteachers.org/ai-priorities

csteachers.org/join

SSTA

Jake Baskin

Executive Director

Computer Science
Teachers Association
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Thank you

SSTA



Greentime.al

Al In
Environmental Education

Thinking Beyond Efficiency

Joan Haley, Ed.D

Co-Founder, Greentime.ai
Executive Director, Education for Climate Resilience

Presentation for the North American Association for Environmental
Education
August 20, 2025


http://greentime.ai
https://www.ed4climateresilience.org/

Greentime.al

Elevate What Matters

Starting with Gratitude

Thanks to NAAEE for starting

this conversation!

We fear things in proportion to our
ignorance to them ~Christian Nestell
Bovee

Thinking will not inform fear, but
action will. ~W. Clement Stone

Thank you for being here to
learn and take action!



Greentime.al

Elevate What Matters

Navigating with our EE Hearts and Minds




Greentime.al

Elevate What Matters

Grappling with the potential and pitfalls of Al

e Law/Justice - more fair and efficient
e Healthcare - more accurate,

customized
= e Engineering/Architecture - safer
2 ™ structures, more sustainable
W, e Governance/democracy - more
s opportunities to engage, weigh in on
policies

e Transportation - safer, quicker,
cheaper, more energy efficient

As environmental
educators,
what’s our role?



Greentime.al

Elevate What Matters

“Do we need to restructure education
to focus on what Al can’t do?”

Project-based
learning .
Community service
Community science
Flipping the
classroom
Differentiation
Personalization
Harkness Method
Reallocation of
resources?



¢ Greentime.al

D) Flevate what Matter “What role should Al play
in early childhood education, if any?”

Relationships Equity Action Leadership

Haley, J., Powers, A., Duffin, M., Mathelier, C., and Cinquemani, A. (2023). Right Here! An Educator's Guide for Equitable Climate Action in the
Upper Valley and Beyond. Shelburne Farms.



We need Emotional Intelligence perhaps more
than Artificial Intelligence, but especially with
Artificial Intelligence

Question for you:
How can we stay REAL, fostering all of the things we care
about in EE in the age of Al?



Greentime.al

Elevate What Matters

“How is Al's energy con

sumption

being addressed in education?”

Yes!

Surveys show this concern is already in the classroom conversation. SpringerOpen Massachusetts, DESE

And...

Need more enough rigorous, peer-reviewed evaluations of what happens when teachers emphasize Al’s

environmental footprint (e.g., knowledge gains, attitude shifts,
Francis Online

Other Resources to explore

ChatGPT Is Everywhere — Why Aren't We Talking About Its Envi

behavior change) ScienceDirectTaylor &

ronmental Costs? (TeenVogue)

Applying a Critical Climate Education Lens to Generative Al (Nico
'he Unbearable Lightness of Prompiing: A Critical Refleciion on t

e May) .
he Environmental Impact of genAl use in

Design Educafion (Computer Science > Human-Computer Interaction, Comell University) -
Can Large Language Models Bridge the Gap in Environmental Knowledge?(Computer Science >Artificial

Intelligence, Cornell University)


https://www.teenvogue.com/story/chatgpt-is-everywhere-environmental-costs-oped?utm_source=chatgpt.com
https://www.teenvogue.com/story/chatgpt-is-everywhere-environmental-costs-oped?utm_source=chatgpt.com
https://www.teenvogue.com/story/chatgpt-is-everywhere-environmental-costs-oped?utm_source=chatgpt.com
https://www.teenvogue.com/story/chatgpt-is-everywhere-environmental-costs-oped?utm_source=chatgpt.com
https://www.naspa.org/blog/applying-a-critical-climate-education-lens-to-generative-ai?utm_source=chatgpt.com
https://www.naspa.org/blog/applying-a-critical-climate-education-lens-to-generative-ai?utm_source=chatgpt.com
https://arxiv.org/pdf/2501.16061
https://arxiv.org/pdf/2501.16061
https://arxiv.org/pdf/2501.16061
https://arxiv.org/pdf/2508.03149
https://arxiv.org/pdf/2508.03149
https://enveurope.springeropen.com/articles/10.1186/s12302-025-01159-w
https://www.doe.mass.edu/edtech/ai/ai-guidance.pdf?utm_source=chatgpt.com
https://www.sciencedirect.com/science/article/pii/S2666920X25000621?utm_source=chatgpt.com
https://www.tandfonline.com/doi/full/10.1080/1475939X.2024.2428601?utm_source=chatgpt.com
https://www.tandfonline.com/doi/full/10.1080/1475939X.2024.2428601?utm_source=chatgpt.com

Greentime.al

3 GlevnteWhotHeren “Are you able to clarify how much energy is
actually used in an Al query compared to a
traditional Google search (text only)?”

e A single generative Al text query consumes energy at four or five times the magnitude
of a typical search engine request.

e Generating a single image using Al consumes the same amount of energy as charging
a phone to full power.

e Training one large Al model consumes nearly five times the lifetime emissions of the
average American car.

e Data centers—giant warehouses filled with endless rows of computer servers that are
continuously working to complete tasks—used 4 percent of total U.S. electricity in 2023,
and that number is expected to jump 7-12 percent in the next three years alone.



https://www.nea.org/professional-excellence/student-engagement/tools-tips/environmental-impact-ai
https://news.mit.edu/2025/explained-generative-ai-environmental-impact-0117
https://news.mit.edu/2025/explained-generative-ai-environmental-impact-0117
https://www.technologyreview.com/2023/12/01/1084189/making-an-image-with-generative-ai-uses-as-much-energy-as-charging-your-phone/
https://www.technologyreview.com/2023/12/01/1084189/making-an-image-with-generative-ai-uses-as-much-energy-as-charging-your-phone/
https://www.technologyreview.com/2019/06/06/239031/training-a-single-ai-model-can-emit-as-much-carbon-as-five-cars-in-their-lifetimes/
https://www.technologyreview.com/2019/06/06/239031/training-a-single-ai-model-can-emit-as-much-carbon-as-five-cars-in-their-lifetimes/
https://www.csofutures.com/news/data-centres-could-consume-12-of-us-electricity-within-4-years/
https://www.csofutures.com/news/data-centres-could-consume-12-of-us-electricity-within-4-years/

greentime.al “Glad that environmental footprint

is a topic they'll cover. Specific data on what we know (and
don't) would be helpful”

[1 How Much Energy? Al Queries vs Everyday Human Activities

Fly (1 passenger, 1 mile) 02500 kKWh
Eat 1/4 |b Beef Burger
Drive Car (1 mile, avg)

Run Dishwasher (per load) 1.0000 kiWh
Brew Coffee (per cup)

Charge Srmartphone (1x) 0.0050 kWh

GPT-5 Query 0.0200 kiWh
GPFT-do Query 0.0003 kKWh
GPT-4 Query 0.0005 KWh
GPT-3 Query 0.0003 kWh
10 107 10T 10° 10!

Energy Use (kWh}


https://news.mit.edu/2025/explained-generative-ai-environmental-impact-0117?utm_source=chatgpt.com
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“Can we look at Al through
an environmental justice lens re: energy?”

The US must balance

climate justice challenges DATA CENTERS a
: e INTHE US
in the era of artificial

intelligence (Brookings An estimate of the

. current number of data
Instltute) centers in each state.
(2024)°

Certain water-scarce
regions such as California
and Texas have been
focal points of data
center development.

Source: www.datacentermap.com/usa/


https://www.brookings.edu/articles/the-us-must-balance-climate-justice-challenges-in-the-era-of-artificial-intelligence/
https://www.brookings.edu/articles/the-us-must-balance-climate-justice-challenges-in-the-era-of-artificial-intelligence/
https://www.brookings.edu/articles/the-us-must-balance-climate-justice-challenges-in-the-era-of-artificial-intelligence/
https://www.brookings.edu/articles/the-us-must-balance-climate-justice-challenges-in-the-era-of-artificial-intelligence/
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“Can we look at Al through an
environmental justice lens re: energy?”

Data Center e . Al Water Demand
Water 0 :
Consumption m

250

200

150

Water Demand
excluding Al

Consumptive Water Use (TAF / yr)

Goldman Sachs,“Al, data centers and the coming US power demand surge”


https://www.goldmansachs.com/pdfs/insights/pages/generational-growth-ai-data-centers-and-the-coming-us-power-surge/report.pdf
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Energy Usage Bright Spots

e Amazon has matched 100% of its operation’s global energy consumption with electricity
generated by renewable energy systems.

e Microsoft established a supplier code of conduct, requiring suppliers to transition to 100%
carbon free electricity by 2030, and has committed to doing the same.

e Google remains committed to their goal to rely on carbon-free electricity by 2030 and have
launched efforts to improve their Al model efficiency and data-centre energy consumption.

e OpenAl founder Sam Altman invested $20 million in Exowatt, which uses solar power to help
meet the needs of OpenAl data centres.

e Salesforce announced that it is lobbying for new regulations to compel companies to report Al

emissions data and efficiency standards as part of its Sustainable Al Policy Priorities initiative.

How Al use impacts the environment and what vou can do about it (World Economic Forum)


https://www.utilitydive.com/news/amazon-hits-renewable-energy-wind-solar-goal-early-reduces-carbon-emissions/721320/#:~:text=Dive%20Brief:,grocery%20stores%20and%20corporate%20offices.
https://www.schellman.com/video/esg-sustainability/ghg-metrics-microsoft-supplier-code-of-conduct
https://blogs.microsoft.com/blog/2020/01/16/microsoft-will-be-carbon-negative-by-2030/
https://sustainability.google/operating-sustainably/net-zero-carbon/
https://sustainability.google/operating-sustainably/net-zero-carbon/
https://sustainability.google/operating-sustainably/net-zero-carbon/
https://datacenters.google/efficiency/
https://datacenters.google/efficiency/
https://datacenters.google/efficiency/
https://www.wsj.com/tech/ai/sam-altman-investment-exowatt-energy-startup-ai-data-centers-eeeca766
https://trellis.net/article/salesforce-lobby-new-rules-ais-environmental-impact/?utm_campaign=greenbuzz&utm_medium=email&utm_source=newsletter&mkt_tok=MjExLU5KWS0xNjUAAAGSpHHJuDnP29nO2zngvgjfWkjZLEgD-tG7Q8pUdWxyGA1XpeVvC9CYoFRPpHcvJKCFNRykkT_fxpBnqsoQfMApkZtoFsXLgYADsCKnY8HP8rKrV7Y
https://trellis.net/article/salesforce-lobby-new-rules-ais-environmental-impact/?utm_campaign=greenbuzz&utm_medium=email&utm_source=newsletter&mkt_tok=MjExLU5KWS0xNjUAAAGSpHHJuDnP29nO2zngvgjfWkjZLEgD-tG7Q8pUdWxyGA1XpeVvC9CYoFRPpHcvJKCFNRykkT_fxpBnqsoQfMApkZtoFsXLgYADsCKnY8HP8rKrV7Y
https://www.salesforce.com/uk/news/stories/sustainable-ai-framework-accelerator/
https://www.weforum.org/stories/2025/06/how-ai-use-impacts-the-environment/
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“How do we ensure data centers are meeting increased
demand for Al while ensuring they do not negatively impact
communities?”

What Communities Can Do:

2

funding for community power microgrids that allow rural areas and critical infrastructure to switch
between grid-connected and stand-alone operation;

freshwater replenishment (for direct use and indirect use);

use of reclaimed wastewater for cooling data centres and requirements for river restoration;

jobs (not only during construction), trade and technology training, schools;

healthcare facilities and programme funding; and

funding for parks and recreation, farming, public lands and wildlife preservation.

MMWMMMI iatina for d

N 2N %


https://arxiv.org/abs/2501.12288
https://www.datacenterdynamics.com/en/news/microsoft-replenish-more-water-it-consumes-2030/
https://arxiv.org/abs/2304.03271
https://www.datacenterdynamics.com/en/news/aws-using-reclaimed-wastewater-for-data-center-cooling-at-20-locations/
https://academic.oup.com/bioscience/article/74/11/782/7761973
https://www.nytimes.com/2024/12/25/technology/ai-data-centers-electricians.html
https://oecd.ai/en/wonk/from-myth-to-metrics-real-costs-of-generative-ai
https://oecd.ai/en/wonk/from-myth-to-metrics-real-costs-of-generative-ai
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levote What Motters Wind, Solar Dominate
Energy Future

Total global installed power capacity from £3
2019-2025, by fuel and technology (in gigawatts)

= Wind/Solar = Coal = Naturalgas = Hydro
2,500

2,000

EEEE

1,500

1,000
2019 2020 2021 2022 2023 2024 2025

Source: |IEA

©@®C statista %a Statista


https://www.statista.com/chart/23455/wind-solar-capacity-outlook/
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S0 many concerns, so little time.

We are here

Rate of Change



https://whatfix.com/blog/technology-adoption-curve/
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What are some tools/resources for discussions about

the ethics and environmental impacts of Al?

Great discussion starters!

Naglee, Kathleen Naglee . Symbiotic Intelligence : A Roadmap for Al Adoption in K-12 Education

Tegmark, M. (2017). Life 3.0: being human in the age of artificial intelligence. First edition. Alfred A. Knopf

Al Guidelines from UNESCO

Al trends, including some trends in education

Technology Adoption Curve: 5 Stages of Adoption (What Fix Blog)

What A True Growth Mindset Looks Like In The Age Of Al (Forbes)

Google Classroom is getting supercharged with powerful, new teacher-led Al tools

ChatGPT vs Claude vs Gemini: | Used All Three to Save 10 Hours a Week — Here’s What Actually Worked
Trends — Artificial Intelligence (Al) (Mary Meeker / Jay Simons / Daegwon Chae / Alexander Krey)

Environmental Impacts

The Uneven Distribution of Al's Environmental Impacts (Harvard Business Review)

How Al impacts the environment and what n tit (World Economic Forum)

Environmental Impact of Al (National Education Association)

Environmental Impacts of Arfificial Intelligence: Peril, Promise, and Policy (Society for Industrial and Applied Math)
Al Com nd Clim hange (OECD)

Data Centers and Water Consumption (Environmental and Energy Study Institute)

Explained: Generative Al's environmental impact (MIT News)



https://www.unesco.org/en/articles/guidance-generative-ai-education-and-research
https://www.unesco.org/en/articles/guidance-generative-ai-education-and-research
https://whatfix.com/blog/technology-adoption-curve/
https://whatfix.com/blog/technology-adoption-curve/
https://www.forbes.com/sites/benjaminlaker/2025/07/17/what-a-true-growth-mindset-looks-like-in-the-age-of-ai/
https://www.forbes.com/sites/benjaminlaker/2025/07/17/what-a-true-growth-mindset-looks-like-in-the-age-of-ai/
https://chromeunboxed.com/google-classroom-is-getting-supercharged-with-powerful-new-teacher-led-ai-tools/
https://chromeunboxed.com/google-classroom-is-getting-supercharged-with-powerful-new-teacher-led-ai-tools/
https://chromeunboxed.com/google-classroom-is-getting-supercharged-with-powerful-new-teacher-led-ai-tools/
https://chromeunboxed.com/google-classroom-is-getting-supercharged-with-powerful-new-teacher-led-ai-tools/
https://metapress.com/chatgpt-vs-claude-vs-gemini-i-used-all-three-to-save-10-hours-a-week-heres-what-actually-worked/
https://metapress.com/chatgpt-vs-claude-vs-gemini-i-used-all-three-to-save-10-hours-a-week-heres-what-actually-worked/
https://metapress.com/chatgpt-vs-claude-vs-gemini-i-used-all-three-to-save-10-hours-a-week-heres-what-actually-worked/
https://metapress.com/chatgpt-vs-claude-vs-gemini-i-used-all-three-to-save-10-hours-a-week-heres-what-actually-worked/
https://www.bondcap.com/report/tai/#view/0
https://www.bondcap.com/report/tai/#view/0
https://www.bondcap.com/report/tai/#view/0
https://www.bondcap.com/report/tai/#view/0
https://hbr.org/2024/07/the-uneven-distribution-of-ais-environmental-impacts
https://hbr.org/2024/07/the-uneven-distribution-of-ais-environmental-impacts
https://www.weforum.org/stories/2025/06/how-ai-use-impacts-the-environment/
https://www.weforum.org/stories/2025/06/how-ai-use-impacts-the-environment/
https://www.nea.org/professional-excellence/student-engagement/tools-tips/environmental-impact-ai
https://www.nea.org/professional-excellence/student-engagement/tools-tips/environmental-impact-ai
https://www.siam.org/publications/siam-news/articles/environmental-impacts-of-artificial-intelligence-peril-promise-and-policy/
https://www.siam.org/publications/siam-news/articles/environmental-impacts-of-artificial-intelligence-peril-promise-and-policy/
https://oecd.ai/en/site/compute-climate
https://oecd.ai/en/site/compute-climate
https://www.eesi.org/articles/view/data-centers-and-water-consumption?utm
https://www.eesi.org/articles/view/data-centers-and-water-consumption?utm
https://news.mit.edu/2025/explained-generative-ai-environmental-impact-0117?utm_source=chatgpt.com
https://news.mit.edu/2025/explained-generative-ai-environmental-impact-0117?utm_source=chatgpt.com
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“What are some tools/resources for discussions about the
ethics and environmental impacts of Al?

v G -
" Canopy: How you use Al B
7" Core Question: How 60 | use this Al 1 esponsidly? ;

~ -
, R » . ..
™ . -

,:I“he Al Ethical Ecosysterr;? [
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Understory:
\ Development Ethics
e | Core Question: How wars this Al created. and what should + )
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by Greentime ai
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What is “ethically using ai"? Is it even possible?
How can we talk to our colleagues about ethically using or not
using al?

Navigating Al Ethics: An Ecosystem Framework The Al Ethical Ecosystem

for Environmental Educators

Dive into the complexities of Al ethics through an ecological
lens. Explore the interconnected elements of the Al Ethical
Ecosystem to understand development, deployment,

governance, and societal impact. This session offers a E - /3 Choosing Al Tools
practical framework and hands-on activities to help -l
environmental educators thoughtfully integrate Al and < 7
empower human flourishing in their work.
Day: Tuesday, November 4 i
® o

Time: 12:00pm to 1:00pm Eastern Standard Time Using Al Tools



Greentime.ai

Elevate What Matters

Joan F Haley, Ed.D

Joan@Ed4Climate
Resilience.org
or

greentime.ai@gmail.com






Al EDUCATION. ANDETHICS =
FORACHANGINGWORLD

i~ B Joan Haley Jake Baskin Edwin Goutier '\
fid chelburne Computer LaunchPath \
Farms Science WA Ny, ¥
Teachers
Association

Recording coming soon! | ‘ / @)
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RESEARCH CONFERENCE D
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N7 WHERE WILL WE
7 GROW NEXT?

-
" Let us know,what topics you'd like
us to dig into in future webinars!




Thank you for joining us!
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