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We help our clients re d uc e , 
re m ove , a nd  m a ke  c le a n  
p rod uc ts  us ing  s c ie nc e , 
e ng ine e ring , and  e xpe rtis e .
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AI FOR CLIMATE CHANGE MITIGATION ROADMAP  
(Se cond Edit ion) (Nove m be r 20 24 )

Topic: How can AI help reduce emissions of greenhouse gases? 

• 17 chapters; 5-10 recommendations in each chapter

• Available online at:
—icef.go.jp

—transitiondigital.org

—academiccommons.columbia.edu
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AI FOR CLIMATE CHANGE MITIGATION 
ROADMAP  2 .0  (Nove m be r 20 24 )

PART I: BACKGROUND
Chapter 1. INTRODUCTION TO AI
Chapter 2. INTRODUCTION TO CLIMATE 
CHANGE

PART II: SECTORS 
Chapter 3. POWER GRID
Chapter 4. FOOD SYSTEM
Chapter 5. MANUFACTURING
Chapter 6. ROAD TRANSPORT
Chapter 7. AVIATION
Chapter 8. BUILDINGS
Chapter 9: CARBON CAPTURE & CDR
Chapter 10: NUCLEAR POWER
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PART III: CROSS-CUTTING TOPICS
Chapter 11. LARGE LANGUAGE MODELS
Chapter 12. GHG EMISSIONS 
MONITORING
Chapter 13. MATERIALS INNOVATION
Chapter 14. EXTREME WEATHER 
RESPONSE
Chapter 15: GHG EMISSIONS FROM AI
Chapter 16: GOVERNMENT POLICY
Chapter 17: FINDINGS AND 
RECOMMENDATIONS
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Chapte r 1: INTRODUCTION TO AI

▪ Artificial intelligence (AI) is the science of making 
computers perform complex tasks

▪ AI differs from traditional software
▪ Instead of relying on explicit programming, 

AI relies on historical data and simulation 
to train models and learn patterns

▪ Modern AI has far-reaching capabilities:
▪ Detect -- such as facial recognition
▪ Predict – such as ChatGPT
▪ Optimize – such as Google Maps routing
▪ Simulate -- such as video games
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Chapte r 1: INTRODUCTION TO AI

▪ Artificial intelligence (AI) is the science of making 
computers perform complex tasks

▪ AI differs from traditional software
▪ Instead of relying on explicit programming, 

AI relies on historical data and simulation 
to train models and learn patterns

▪ Modern AI has far-reaching capabilities:
▪ Detect – such as methane emissions from satellite data
▪ Predict – such as weather patterns at solar/wind farms
▪ Optimize – such as power flows on transmission lines
▪ Simulate – such as battery chemistry reactions
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MMRV is  fund a m e n ta l to  c re d it  q ua lity
Me a s u re m e n t, Mon ito rin g , Re p ortin g , Ve rific a tion  (MMRV)

MMRV shows delivery of 
environmental service purchased
• Without it, buyers won’t buy
• Compliance markets require it
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Data quality is essential for               
AI – based MMRV
• Requires ground truthing
• Requires expert insight
• Requires access and transparency
• Should be validated

No MMRV = no product

Remote sensing + AI allows MMRV to 
scale with accuracy
• Muc h lowe r c os t
• More  c ompre he ns ive , highe r fide lity

https://www.carbon-direct.com/criteria/2025-edition
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AI is  e s s e n tia l to  m od e rn  MMRV for na tu re - b a s e d  s o lu tions  (NBS)
Me a s u re m e n t, Mon ito rin g , Re p ortin g , Ve rific a tion  (MMRV)
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https://www.carbon-direct.com/insights/scaling-forest-carbon-with-artificial-intelligence-remote-sensing

https://www.carbon-direct.com/research-and-reports/meta-landscape-analysis
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AI is  e s s e n tia l to  m od e rn  MMRV for na tu re - b a s e d  s o lu tions  (NBS)
Me a s u re m e n t, Mon ito rin g , Re p ortin g , Ve rific a tion  (MMRV)
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https://www.carbon-direct.com/insights/scaling-forest-carbon-with-artificial-intelligence-remote-sensing

https://www.carbon-direct.com/research-and-reports/meta-landscape-analysis
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AI is  a lre a d y he lp ing  w ith  d u ra b le  CDR (BECCS, DAC)
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AI and Carbon Management

 Dis c ove r ne w  c a rb on  c a p tu re  m a te ria ls
 He lp  d e s ig n  ne w  c a p tu re  re a c tors
 He lp  in te g ra te  in to  m ore  ind us tria l fa c ilit ie s

 Re d uc e s  c os t , ris k
 im p rove s  p e rform a nc e

 Op tim iz e  CO2  tra ns p orta tion  a nd  s tora g e
 Im p rove  s it ing , m on itoring  of p ip e line s   a nd  

d e d ic a te d  CO2  s tora g e  s ite s

 Re d uc e  c os ts  a nd  ris k, inc lud ing  c om m unity 
a nd  EJ

 Ac c e le ra te  p e rm itting  a nd  c om m unity  
a c c e p ta nc e
 Re d uc e  p e rm it  s ub m is s ion  a nd  re vie w  tim e
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AI c a n  c re a te  “c u rve  jum p ing ” m a te ria ls  – a nd  a lre a d y ha s
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Material Innovation

 New materials are vital for low-carbon technologies

 AI vastly reduces computing time for computational 
materials research
 Summarize and integrate thousands of research articles
 Search millions of possible materials
 Identify tiny fraction worth physically testing
 Pinpoint exact form ula  for p rod uc tion
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Some resources: ICEF Roadmaps and at Carbon Direct’s website

ICEF Roadmaps, 2025 All and more at Carbon Direct Insights
https://www.carbon-direct.com/insightshttps://icef.go.jp/roadmap/

https://www.icef.go.jp/roadmap/
https://www.carbon-direct.com/insights
https://www.carbon-direct.com/insights
https://www.carbon-direct.com/insights
https://www.carbon-direct.com/insights
https://icef.go.jp/roadmap/
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Dis c ove r m ore  re s ourc e s

Carbon Direct 
research and 

reports

Carbon 
Direct blog

Contact 
Carbon Direct
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Contact Julio 
Friedmann

info @ 
carbon -

direct.com
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Tha nk you .
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