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Just sharing



TLC Gen A.I. events 
2023
February 14 Strategies for Teaching & Assessment
May 8 Teaching with AI: An Exploratory Session
August 8 AI and the Writing Classroom
August AI Toolkit released
September 9 Conversations with Students webinar
October 13 Creating Learning Activities webinar
November 13 Creating Assessments webinar
November 22 Generative AI in Teaching Podcast Part 1 
November 29 Generative AI in Teaching Podcast Part 2

2024
January 17 Faculty Fusion AI panel
February 1 Introduction to Generative AI History Department presentation 
February 14 Sustainability Considerations of Generative AI 
March 21 Ethical Considerations of Generative AI webinar 
April 25 Enhancing Your Productivity with Generative AI webinar 



WCU AI Resources



“The train will always return 
and there is still time to catch 
the next one.”   

Laura Dumin
via Lance Eaton 



"AI is a mystery. To many, it's a threat.

It turns out that understanding a 
mystery not only makes it feel less like 
a threat, it gives us the confidence to 
make it into something better."

Seth Godin



AGENDA 

• Definitions
• How Gen A.I. models work
• Energy Use
• Resource Use
• How AI Supports Sustainability 



What is Artificial Intelligence?

Perceiving their 
environments

Understanding 
and interpreting 
data

Learning from 
experience

Making 
decisions or 
predictions



What is Artificial Intelligence?

Problem solving Pattern 
recognition

Natural 
Language 
Processing 

Decision-
Making



A.I. is in lots of things

Freeing Our 
Hands

Guiding What 
We See

Making Hard 
Things Easy



What is Generative Artificial Intelligence?

A set of AI tools which create content that appears to be 
generated by humans. The tools learn from a massive 
amount of existing data and then use that knowledge to 
produce outputs.

"Generative artificial intelligence (“AI”) tools use machine 
learning models to create new, human-realistic content 
in response to a prompt. "



Popular Gen A.I. Tools
AI Tool Pricing Description

ChatGPT Free & Paid versions Generative text from OpenAI. 

Claude Free Generative text from Anthropic – able to 
handle large text files  

Bing Free Microsoft’s AI which is connected to the 
Internet, can do images, and runs on 
ChatGPT

Bard Free Google’s AI tool which is connected to search

DallE Free & Paid versions OpenAI’s generative image tool.

MidJourney Free trial – paid version Generative image tool, connected to Discord

Firefly Free Adobe’s image generation tool 
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Academic Gen A.I. Tools
AI Tool Description

Elicit.org Elicit is research assistant that helps researchers automate parts of their 
workflows. Elicit uses language models to find relevant papers and summarize 
key information from those papers. Elicit can also help researchers brainstorm 
research questions, identify search terms, and define terms.

Scite.Ai analyze scientific literature and measure the veracity of scientific work

NOLEJ decentralized skills platform that creates interactive courseware and a global 
knowledge graph. The platform is designed to automate courseware creation and 
facilitate global knowledge sharing.

Consensus search engine that provides evidence-based answers to user queries. The tool 
uses AI and machine learning techniques to analyze peer-reviewed research 
papers and extract and distill data from scientific research. 

Khanmigo chatbot that helps students learn at their own pace. Khanmigo uses machine 
learning to track student progress and provide personalized feedback. It can also 
be used as a virtual tutor and debate partner.

Quillbot writing tool that helps users create, edit, and improve their text. 



There's An AI for That

Updated screenshot
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There's An AI for That

Updated screenshot9917 2502

11,504 16,605



How do these tools work?



~ Timothy B Lee & 
Sean Trott

“No one on Earth fully 
understands the inner 

workings of Large 
Language Models 

(LLMs).” 



Mapping Words & Relations



Transforming 

Transformer – finds verbs

John wants his bank to cash the

John wants his bank to cash the



Transforming by Layers

Transformer – finds verbs

John wants his bank to cash the

John wants his bank to cash the

Transformer – adds clarity
John wants his (John’s) bank (financial place) to cash the



LOTS of data for each word

JOHN
• Main character, 
• male, 
• married to Cheryl,
• cousin of Donald, 
• from Minnesota, 
• currently in Boise, 
• trying to find his missing wallet



In each

Transformer

1. Attention Step – “matchmaking”

2. Feed-Forward– “think to predict”



Training the Model 



Quick summary of 



Large Data Centers

Photo by imgix on Unsplash

1 - 1.3%
Global Electricity Demand  

https://unsplash.com/@imgix?utm_content=creditCopyText&utm_medium=referral&utm_source=unsplash
https://unsplash.com/photos/img-ix-mining-rig-inside-white-and-gray-room-klWUhr-wPJ8?utm_content=creditCopyText&utm_medium=referral&utm_source=unsplash


What percentage of Google’s energy 
use in 2021 went towards A.I.? 



What percentage of Google’s energy 
use in 2021 went towards A.I.? 

10 to 15%



Big Tech Energy Use

Company 2021 TWh 2022 TWh Gen AI -15%

Apple 2.8 3.19 0.48

Google 18.3 21.7 3.25

Meta 9.4 11.5 1.72

Microsoft 14.1 18.6 2.79

Amazon 30.9 ??? 4.63

Total 74.4 12.87 / 340



AI Energy Use 
3.7% of 1% 
of Global CO2 emissions

so tiny in comparison 



U.S. Data Center Power Demand



“Dominion Energy serves 
the largest datacenter 
market in the world in 
Loudoun County, 
Virginia, about 30 miles 
west of Washington, DC. 

…electricity demand from 
datacenters in Virginia 
increased by about 500%
from 2013 to 2022.” 

https://platform.platts.spglobal.com/web/client?auth=inherit#platts/newsArticle?articleID=2bc9e102-132e-44a6-94fb-3983731a5a24


Going Nuclear



Power Allocation of A.I. Models

Training Application

20 – 40% 60 – 70%
10%

Experimentation



More Parameters = More Energy 



More Parameters = More Energy 



Not all AI Models Created Equally 
2019 
Model: BERT
213 million parameters

280 metric tons of carbon emissions 

2021-2022 
Model: BLOOM
176 billion parameters

30 metric tons of carbon emissions 



Big Tech –
Renewal Energy 



Code Carbon



Power Allocation of A.I. Models

Training Application

20 – 40% 60 – 70%
10%

Experimentation



Generating an image using a powerful 
AI model takes as much energy as 
_____?

1. Running a lightbulb for five minutes

2. Fully charging your smartphone to 100%

3. Using your laptop for eight hours

4. Powering an average size US house for a day
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One of my early chats 



Impact of various AI tasks

Create an image

Summarize text



Material Resources



Impacts include resources 

This Photo by Unknown Author is licensed under CC BY-SA

Nvidia expected to 
deliver 100,000 AI 
servers in 2023.

https://commons.wikimedia.org/wiki/Category:3dfx_Interactive_graphics_processing_units
https://creativecommons.org/licenses/by-sa/3.0/


More Hardware – Used Faster 

More hardware

Cycles through hardware faster 

Leads to more e-waste and continued demand for rare 
earth mining  



Water Use for Data Centers

This Photo by Unknown Author is licensed under CC BY-NC

CHAT GPT uses about 
500 ml of water for a 
conversation of 20 to 
50 answers in the 
United States.

Source: Save the Water

https://www.aesdes.org/2019/01/23/aesthetic-exploration-2019-water-cooled-pc/
https://creativecommons.org/licenses/by-nc/3.0/
https://savethewater.org/ais-use-of-water/


Companies working on efficiencies 



A.I. Concerns 

Used training 
data without 
consent of 
those who 
created it.

Uses of AI can 
discriminate 
against 
communities 

Resource 
Intensive

Biases 

Focusing on future risks, misses the current risks 



Positives of AI 



Positive Environmental Possibilites



Efficiencies 



Tips for Use

Choose 
Renewal 
Energy 

Choose 
Existing 
Models 

Don’t 
Overtrain a 

Model

Use the 
Right Size 

Model 

Does this task need generative A.I.?



But still figuring out with what 

AI Abilities Equal difficulty tasks

= Task

Jagged Frontier 



Long term goals

https://bsky.app/profile/afamiglietti.bsky.social/post/3kbzwdv367y2e
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