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Abstract 
Artificial Intelligence (AI) is increasingly being recognized as a powerful enabler in global 

climate mitigation efforts. By enhancing data interpretation, forecasting emissions, optimizing 

energy systems, and supporting evidence-based policymaking, AI offers innovative solutions to 

reduce greenhouse gas emissions. Despite its growing application, the use of AI in climate 

mitigation raises significant legal, ethical , and policy-related concerns. Existing legal frameworks 

are insufficient to regulate Al's environmental impact, accountability mechanisms remain unclear, 

and policy coordination across nations is fragmented . Additionally, the energy-intensive nature of 

Al technologies challenges their sustainability claims. This paper critically examines the evolution 

and present role of AI in climate mitigation, identifies legal challenges and governance gaps, and 

analyzes national and international case studies. It further explores the role of governments and 

proposes future-oriented policy recommendations. The study concludes that effective legal 

governance and coordinated policy frameworks are essential to ensure AI contributes meaningfully 

and responsibly to global climate mitigation goals. 

1. Introduction 

Climate change poses an unprecedented threat to ecosystems, economies, and human well­

being. Mitigation strategies aimed at reducing greenhouse gas emissions require advanced tools 

capable of managing complex environmental data and forecasting long-term impacts. Artificial 

Intelligence, encompassing machine learning, predictive analytics, and automation has emeroed , eo 

as a transformative technology in this domain. AI enables accurate climate modeling, efficient 

resource management, and optimized energy consumption. However, the rapid integration of AI 

into climate mitigation has outpaced the development oflegal and policy frameworks necessary to 

govern its use. Questions relating to accountability, transparency, environmental costs, and 

equitable access remain unresolved. This paper explores AI ' s role in climate mitigation while 

ENGLISH PART· IV I Peer Reviewed Refereed alld UGC Lis/ed JOl/mal No. 40776 59 



. _ 1026 ( ww.sjifactor.com) AP-OI 
VOLUM E - XV , ISSUE _ J _ JANUARY - MA~~IFACTOR. 7.428 w 
AJANTA - ISSN 2277 - 5730 .IMPA ddressed to ensure sustainable and 

. s that must be a 
highlighting the legal challenges and policy gap 

responsible deployment. 

2. Evolution of AI in Climate Mitigation . virorunental science began with ba~ic 
. I intelligence m en . . . 

The application of computatlOna relied on deterrmmshc models that 
. . ulations. Early systems '. 

statistical modeling and climate snn d t of machine learnmg and mcreased 
. -etation With the a yen . 

required extensive manual mterpl ' d tasets generated by satellItes, climate 
I d to analyze vast a 

computing power, AI systems evo ve . AI tools have transitioned from research_ 
I . I networks Over tune, 

sensors, and meteoro oglca '. agement, climate forecasting, and 
. I use 10 energy man 

oriented applications to operatlona . AI-driven climate solutions gained 
. I attentIOn toward 

envirorunental monitoring. IntematlOna . . 
. nations sought mnovatlve methods to meet 

momentum during the last decade, particularly as . . . 
. hn I . cal progress legal and mstItutlOnal responses 

emission reduction commitments. Despite tec 0 ogl , 

have remained limited and fragmented. 

3. Present Role of AI in Climate Mitigation 

3.1 Energy Systems and Renewable Integration 

AI plays a critical role in managing renewable energy systems by forecasting solar and 

wind output, optimizing grid operations, and minimizing ·energy losses. Smart grids powered by 

AI improve efficiency and reduce dependence on fossil fuels . 

3.2 Transportation and Urban Mobility 

AI-based traffic control systems and logistics optimization tools reduce fuel consumption 

and emissions. Intelligent transport planning contributes to sustainable urban mobility and 

emission reduction targets. 

3.3 Environmental Surveillance 

Through satellite imagery and sensor networks, AI assists in detecting deforestation. air 

pollution, and industrial emissions. These insights enable governments to design targeted 

mitigation policies and enforce environmental regulations. 

3.4 Climate-Responsive Urban Planning 

AI models assess urban heat patterns, building energy demand, and land-use efficiency. 

supporting climate-resilient infrastructure development. 
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4. Legal Challenges Ilud Policy Gnps 

4.l Absence or Compreheusive Ll'RIlI "'nllUl'w(II'k~ 

There is no ckdicntcd intl'llllltionnl kl,1.nl illstnllllcntl1,overnitlg.t\ IlIt,e III climate rn itigfl t i(,n 

Existing Al regulations focus primnrily on <lntn protccl iotl , l:Oilli llmcf tight ll. fltiJ digital 

governance, leaving envirolUl1cntal considerntions lnrgc\y ullllddtes~\lJd , 

4.2 Accountabilit), and Linbilit), Issues 

AI-driven dt'Cisions in climate policy raise questiolls I'cgnr<liilg tCIiPOlllii\)i lity /CIt error, . 

bias, or unintended envirOlID1entni hnlll1 , Current legal systems stt'liggle to lIli lilgn liubi lity wht.-n 

autonomous systcms influence policy outcomes, 

4.3 Transparency and Explninnbilit), 

Many Al models operate tlu'ough comp1i.:x nlgoritluns thnt Jilek intcrprctubi lity. Thill 

opacity undennines trust and limits regulatory oversight in climntc dcci !'li on-muking. 

4.4 Environmentallmpnct of Al Technologies 

Al infrastructure requires substantial encrgy for twining IIml (leployment. Without legal 

standards to regulate emissions associated with Al systems, their climate bencfit ll mlly he offfle1 

by their carbon footprint. 

4.5 Equity and Access Concerns 

Unequal access to Al tec\mologies !U1d climate data may widen di l'lpariticM between 

developed and developing nations, raising concerns about climate justice, 

S. Role of Governments 

Governments are central to aligning Al innovation with climate ohjcctive/l , Nntional 

policies can mandate transparency, establish envirOlm1cntnl pcrl<ml1nllCC 1itundurdll l'or A I y" tcm~ . 

and integrate Al into climate action plans. International cooperation ill cNsential to hnrmonizc 

regulations, share best practices, and support capacity building in ro~ollrct: ·collll trllinccl (;ountric1l . 

Public funding mechanisms CtUl encourage research into encl'gy-el1icicnt A l und climatc· f'o(;utlCd 

applications while ensuring complilUlce with environmental stnndardH. 

6. EXisting Policy Initiatives 

Several national and international initiutivtls promote rosponsible AI UIIC in climate action, 

However, these efforts oilen lack enforceability ami spoci ll\,; environment"l rnundult:s, A I 

governance policies lypically prioritize ethical principles without linkin them expli t: itly to climate 
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. ting environmental obligations 
. h' . p requires 

miti g.aljon goals. Bridgmg t IS ga 
mtegra 

. . , d )' ate policies. regulatory frameworks an c 1m . 

7. Calle StudlCfj 

C Study' India . 
7.1 National ase . . . ' . such as energy efficiency, transnn..._. 

. -based solutIOns m areas . . ' . r~'141IOn 
India has c'xplored AI rted research Initiatives demonstrate 

ement Government-suppo . AI's 
planning, and watef manag · fI eworks remain underdeveloped 

. th ugh regulatory ram . 
potential in emissions reductIOn, 0 

. al Case Study: Europe 
7.2lnternatJOn . I AI to optimize renewable energy integration 
S ral European countnes emp oy . . ClI)j 

eve ~ . ..' h'ghlight the benefits of combmmg technolo ' 
monitor industrial emissions, These initiatives J gJCaj 

'ght innovation with strong regulatory overSI . 

7.3 Smart City Initiatives 

I dd ess urban heat stress and energy effiCiency, 
Cities like Singapore use A to a r 

demonstra ting how localized governance can support climate mitigation goals. 

8. Future Perspectives 
. cd I growing role in monitoring national climate COmmitments., AI IS expect to pay a 

,.'nabling predictive modeling of mitigation pathways, and supporting adaptive polieymaking. 

Future govt:mance must emphasize explainable AI, environmental accountability, and cross­

border regulatory cooperation. Integrating sustainability principles into AI design will be crucial 

for long-term effectiveness. 

9. Role of Social Media in AI-Driven Climate Mitigation 

Social media platforms play an increasingly influential role in climate mitigation by acting 

as channels for information dissemination, public engagement, and policy dialogue. Artificial 

Intelligence is deeply embedded in social media through algorithms that curate content, analyze 

user behavior, and shape public narratives. In the context of climate mitigation, AI-driven social 

media analytics are used to assess public awareness, track climate-related discourse. and evaluate 

rc pon8CS to environmental policies. 

Government8, international organizations, and civil society increasingly rely on N· 

powered social media tool8 to promote sustainable behavior, disseminate climate science, and 

mobiliy.c collective action. Senliment analysis and trend detection enable policymakers to 

understand puhlic perce-plion8 of climate initiatives, identify resistance to regulatory measures, and 
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t ilor communication strategies d- I - . 
a accor 109 y. SocIal medIa campaigns supported by AI have been 
'nstrumental in encouraging renew bl . _ . I' 
I a e energy adoptIon, sustatnable consumptton, and c Imate 
advocacy. 

However the role of social d' I . . . II 
' me la a so presents slgntficant legal and poltcy cha enges. 

Algorithmic amplification of misinformation, climate denial narratives, and misleading content 

can undermine mitigation efforts. The absence of clear regulatory standards governing AI-driven 

content moderation raises concerns related to accountability, transparency, and freedom of 

expression. Furthermore, large-scale data collection from users for climate-related analysis creates 

privacy and data protection concerns, particularly in jurisdictions with weak digital governance 

frameworks . 

To maximize its positive impact, social media governance must be integrated into broader 

AI and climate policy frameworks. Regulating Al algorithms used by digital platforms, ensuring 

transparency in content curation, and combating climate misinformation are essential steps toward 

leveraging social media as a constructive tool in climate mitigation_ When responsibly governed, 

AI-powered social media can strengthen public participation, support behavioral change, and 

bridge the gap between policy formulation and societal action. 

10. Policy Recommendations 

• 
• 
• 

• 

• 

Establish international legal standards linking AI governance to climate objectives 

Mandate environmental impact assessments for AI systems 

Promote transparency and explainability in AI-based climate tools 

Encourage cnergy-efficient AI development 

Support data sharing and capacity building in developing countries 

• Strengthen interdisciplinary collaboration between legal, technological, and 

environmental institutions 

Conclusion 

Artificial Intelligence has emerged as a powerful instrument in advancing climate 

mitigation by enabling data-driven decision-making, optimizing energy systems, and enhancing 

policy effectiveness. Nevertheless, the rapid deployment of AI technologies has exposed 

significant legal and policy gaps, particularly concerning accountability, transparency, 

environmental sustainability, and equitable access. Without robust governance mechanisms, the 

potential benefits of AI risk being undermined by ethical, legal, and environmental challenges. 
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. d' latforms further highlights thc cornpl . 
The expanding role of AI-driven social me la p . ' . c~lly 

. . Social media significantly Influences Pub ' 
of climate governancc in thc digital age. " lie 

. tance related to climate actIOn . While 
understanding, behavioral change, and pohcy accep . . AI_ 

. ness and support participatory governa 
powercd social media tools can amplify chmate aware nee, 

. . . I orithmic bias, and unregulated data usc. 
they also posc risks through misinformatIOn, a g 

. . t ated governance approach that align 
Addressing these challenges reqUires an In egr . S A/ 

. . . I I form oversight. Governments and JntCmlttio' 
regulation, climate pohcy, and dlglta p at nal 

. . Ie al frameworks that ensure tran~paren 
institutions must develop comprehenSive g cy, 

accountability, and environmental responsibility across AI systems, including those operating 

. . . ' W'th coordinated national and global action, ArtifiCial Within socwl media ecosystems. I 

[ II ' rt d by responsible social media engagement can serve as a vital and sustainable ntc Igenee suppo e 
. . . I ' 't' t' and envirorunental justice. force In achlcvlng long-term c Imate ml Iga JOn 
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