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Abstract:	The urgent acceleration of climate change necessitates the development of innovative and adaptive 
mitigation strategies. This study investigates how ChatGPT or Bard, an advanced language model, enhances 
efforts to mitigate climate change. By leveraging natural language processing and machine learning, ChatGPT 
facilitates improved communication, collaboration, and decision-making among stakeholders, thereby 
accelerating the implementation of mitigation strategies. The paper begins by examining the context of 
climate change, emphasizing the need for robust mitigation measures. It underscores the limitations of 
traditional approaches and introduces the transformative potential of integrating ChatGPT into climate 
action frameworks. The model's capacity to analyze extensive datasets and generate human-like text allows it 
to comprehend intricate climate science, distill key insights, and communicate them effectively. The study 
also explores ChatGPT's role in enhancing climate resilience through advanced risk assessment and 
adaptation planning. By analyzing climate data, the model assists in identifying vulnerable regions and 
developing targeted strategies for infrastructure resilience, disaster preparedness, and community 
engagement. The collaborative approach is essential for addressing the transboundary nature of climate 
change and achieving international climate goals. By harnessing the model's capabilities, stakeholders can 
unlock new dimensions of innovation, communication, and collaboration, paving the way for a more 
sustainable and resilient future. 	
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1. Introduction	

Addressing the urgent challenges posed by climate change necessitates innovative and effective solutions 

[1–4]. As the global community endeavours to attain ambitious climate goals, the significance of artificial 
intelligence (AI) in shaping strategies for mitigation has become increasingly apparent [5–7]. This study 

investigates the incorporation of ChatGPT, an advanced language model, as a transformative tool to enhance 
climate change mitigation strategies. Utilizing natural language processing and machine learning, ChatGPT 

offers a distinctive approach to enhance decision-making, promote stakeholder engagement, and facilitate 
the implementation of sustainable practices [8–13]. The paper explores potential applications, challenges, 

and ethical considerations surrounding ChatGPT in the context of climate action. 
The threat of climate change to the planet's ecological balance, human societies, and economic systems is 

unprecedented [14–16]. Urgency in addressing this challenge has led to a reevaluation of conventional 

mitigation approaches [17–20]. In this quest for innovative solutions, artificial intelligence emerges as a 
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powerful ally against climate change. Specifically, ChatGPT, a cutting-edge language model developed by 
OpenAI, presents a unique opportunity to revolutionize how we formulate, communicate, and implement 

climate change mitigation strategies [21–26]. The accelerating pace of climate change underscores the need 
for adaptive and agile strategies. Traditional approaches to environmental management and policy-making 
often struggle to keep pace with the complexity and urgency of the climate crisis. In recent years, AI 

technologies have shown immense potential in deciphering intricate climate data, predicting environmental 
trends, and optimizing resource allocation.  

One primary application of ChatGPT lies in its ability to analyze vast datasets related to climate change [22, 
23]. By processing and interpreting complex information, ChatGPT can contribute to more accurate climate 

models, enabling scientists and policymakers to make informed decisions about mitigation strategies. 
Effective communication is pivotal in the success of any climate change mitigation strategy. ChatGPT can 

create interactive and user-friendly interfaces for stakeholders, policymakers, and the general public. By 
providing accessible information and answering queries in real-time, ChatGPT can enhance public 

understanding and engagement in climate-related initiatives. ChatGPT's capacity to comprehend and 
generate human-like text makes it an invaluable tool for drafting policies and strategies. Its ability to analyze 
diverse inputs and generate coherent recommendations can streamline the policy formulation process, 

ensuring decisions are evidence-based and aligned with the latest scientific insights. While the integration of 
ChatGPT in climate change mitigation holds great promise, challenges such as bias in training data, 

interpretability of AI-generated recommendations, and concerns about accountability and transparency 
must be addressed. Ethical considerations related to privacy, security, and potential misuse of AI technologies 

in the context of climate change require rigorous examination. As nations strive to meet their climate goals 
and navigate the complexities of environmental stewardship, the integration of cutting-edge technologies like 

ChatGPT becomes paramount. This study contributes to the growing body of knowledge on the intersection 
of AI and climate change, offering insights that can inform policymakers, researchers, and technologists in 

harnessing the full potential of ChatGPT for enhanced climate change mitigation. 

1.1. Objectives	of	the	Study	

This research aims to explore the integration of ChatGPT in climate change mitigation strategies with the 

following key objectives: 
1) Evaluate the potential applications of ChatGPT in enhancing climate-related decision-making processes. 

2) Examine the role of ChatGPT in fostering effective communication and engagement among stakeholders 
in the context of climate action. 

3) Investigate the challenges and ethical considerations associated with the integration of ChatGPT in climate 

change mitigation efforts. 

4) Propose recommendations for optimizing the use of ChatGPT in environmental decision-making and policy 

formulation. 

2. Methodology	

This study employs a thorough methodology, with a primary focus on literature and bibliometric analyses, 
to delve into the current landscape of AI applications in climate change mitigation. Furthermore, it evaluates 

the potential contributions stemming from the integration of ChatGPT into existing frameworks. The initial 
phase of this investigation encompasses an exhaustive review of current literature pertaining to climate 
change mitigation strategies and the utilization of AI technologies. This includes scrutinizing academic 

journals, conference proceedings, books, and other pertinent publications. Keyword searches are utilized to 
focus on particular terms related to AI, such as "artificial intelligence" and "machine learning," as well as 

terms associated with climate change, including "climate change" and "global warming," and those related to 
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mitigation, such as "mitigation strategies" and "environmental sustainability." The aim of the literature 
review is to discern key trends, challenges, and gaps in existing knowledge, thereby laying the foundation for 

comprehending the current state of research at the intersection of AI and climate change mitigation. 
Subsequent to the comprehensive literature and bibliometric analysis, this study proposes a conceptual 
framework for the integration of ChatGPT into climate change mitigation strategies. This involves 

pinpointing specific use cases, potential benefits, and challenges associated with incorporating ChatGPT into 
decision-making processes related to environmental management. Fig. 1 shows the co-occurrence analysis 

of the keywords in literature. Fig. 2 shows the co-authorship analysis. 
 

 
Fig. 1. Co-occurrence analysis of the keywords in literature. 

 

 
Fig. 2. Co-authorship analysis. 
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3. Results	and	Discussion	

3.1. Contribution	of	ChatGPT	or	Bard	for	Enhanced	Climate	Change	Mitigation	Strategies	

Climate change presents an existential peril to our planet, demanding urgent and inventive strategies for 
mitigation [15]. In recent times, artificial intelligence (AI) has emerged as a potent tool across diverse 

domains, with one notable application in climate change mitigation [3, 7]. OpenAI's cutting-edge language 
model, ChatGPT, stands poised to make substantial contributions to the enhancement of strategies combating 

climate change. Human activities, especially the burning of fossil fuels, deforestation, and industrial 
processes, have resulted in escalating greenhouse gas (GHG) emissions, culminating in global temperature 

increases [27–30]. The repercussions encompass extreme weather events, rising sea levels, loss of 
biodiversity, and disruptions to ecosystems [31–34]. Mitigating climate change demands a multifaceted 

approach involving GHG emission reduction, adoption of sustainable practices, and the development of 
pioneering technologies. AI, particularly ChatGPT, can play a pivotal role in amplifying these efforts. 

3.1.1. Data	analysis	and	decision	support	
ChatGPT excels in analyzing extensive datasets related to climate change, encompassing temperature 

records, atmospheric composition, and climate models [22, 23]. Its natural language processing capabilities 

empower it to extract valuable insights from scientific literature and datasets, providing comprehensive 
understandings of climate patterns and trends to researchers and policymakers [25, 35–39]. Additionally, 
ChatGPT can aid in decision support by generating detailed reports and summaries based on complex climate 

data, assisting policymakers in making informed decisions about targeted and effective mitigation strategies. 

3.1.2. Behavioural	change	and	public	awareness	
Climate change mitigation involves not only technical challenges but also changing human behavior 

[40–43]. ChatGPT can craft interactive and engaging educational materials to raise awareness about climate 
change, with chatbots powered by ChatGPT simulating conversations to provide information on sustainable 

practices and energy conservation [44–46]. By tailoring messages and leveraging persuasive language, 
ChatGPT can contribute to fostering a sense of responsibility and encouraging sustainable behaviors, 

facilitating a societal shift toward an environmentally conscious mindset [47–49]. 

3.1.3. Optimizing	energy	consumption	
AI algorithms, including ChatGPT, can optimize energy consumption across various sectors [50–53]. 

ChatGPT can assist in designing and implementing smart energy management systems, facilitating 
communication between users and smart systems to provide insights on energy-efficient practices and 

encourage sustainable habits [54–57]. Moreover, ChatGPT can contribute to the development of predictive 
models for energy demand and supply, aiding in the integration of renewable energy sources and reducing 

dependency on fossil fuels. 

3.1.4. Climate	finance	and	investment	strategies	
Financing climate change mitigation projects is critical, and ChatGPT can analyze financial data, market 

trends, and risk factors to provide insights into viable climate projects [51–54]. It can assist in identifying 
investment opportunities in renewable energy, energy efficiency, and sustainable infrastructure [58–62]. 
ChatGPT can also facilitate communication between financial institutions, investors, and project developers 

by generating reports and summarizing investment prospects, streamlining the decision-making process and 
attracting more investments into sustainable projects. 

3.1.5. Policy	formulation	and	optimization	
With its natural language processing capabilities, ChatGPT becomes a valuable tool for policymakers in 

formulating and optimizing climate change mitigation policies [63–67]. It can analyze existing policies, 

assess their effectiveness, and propose enhancements based on the latest scientific research and real-world 
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data [68–72]. Additionally, ChatGPT can assist in stakeholder engagement by generating reports and 
summaries that communicate complex policy information in an accessible manner, fostering collaboration 

between governments, businesses, and civil society in implementing and adhering to policies [69, 73–77]. 

3.1.6. Innovation	and	technology	development	
The development of innovative technologies is crucial for ambitious climate goals, and ChatGPT and AI can 

contribute by analyzing scientific literature, patents, and research papers to identify emerging technologies 
with significant climate impact [78–82]. By assisting researchers and engineers in understanding and 
communicating complex scientific concepts, ChatGPT and AI can accelerate the innovation cycle and facilitate 

collaboration and knowledge-sharing within the scientific community for the development and deployment of 
cutting-edge technologies [83–86]. 

3.2. Leading‐Edge	Climate	Change	Mitigation	Strategies	

3.2.1. Carbon	Capture	and	Storage	(CCS)	
ChatGPT can assist in analyzing and summarizing research findings on CCS technologies, helping 

policymakers and industry leaders make informed decisions about the implementation and scalability of 
these solutions. It can also contribute to public awareness by explaining the importance of CCS in mitigating 

climate change and addressing common misconceptions surrounding this technology. 

3.2.2. Renewable	energy	integration	
ChatGPT can provide insights into grid management, storage solutions, and overcoming technical 

challenges associated with integrating renewable energy sources into existing energy grids. It can also assist 
in public outreach by generating content that educates individuals about the benefits of renewable energy 

and dispels myths about its reliability and feasibility. 

3.2.3. Circular	economy	practices	
ChatGPT can contribute by generating content that educates businesses and consumers about the 

principles of a circular economy and the importance of sustainable consumption. It can also assist in the 
development of circular economy policies and initiatives by analyzing case studies, economic models, and 
best practices from around the world. 

3.2.4. Nature‐based	solutions	
ChatGPT can contribute by summarizing scientific studies on the effectiveness of different nature-based 

solutions, helping policymakers and land managers make informed decisions. Additionally, it can facilitate 

communication with local communities by generating content that explains the benefits of nature-based 
solutions and addresses concerns or misconceptions. 

3.2.5. Electric	vehicles	and	sustainable	transportation	
ChatGPT can contribute by providing information on the latest advancements in EV technology, analyzing 

market trends, and supporting the development of policies that incentivize sustainable transportation. It can 

also assist in public awareness campaigns by generating content that educates individuals about the 
environmental benefits of EVs and the importance of adopting sustainable transportation practices. Table 1 

shows the contribution of ChatGPT to Climate Change Mitigation.  
 

Table 1. Contribution of ChatGPT to Climate Change Mitigation 

Sr	No	
Contribution	 of	
ChatGPT	to	Climate	
Change	Mitigation	

Leading‐Edge	
Mitigation	
Strategies	

Key	Stakeholders	 Challenges	 Opportunities	

1. Information 
Dissemination: 

Carbon Capture and 
Storage (CCS): 

Government, Misinformation, 
Improved 
Public 
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ChatGPT provides 
accurate climate 
change information, 
fostering awareness. 

Capture and store 
industrial CO2 
emissions 
underground. 

NGOs, Media Public Apathy Awareness, 
Policy 
Advocacy 

2. 

Facilitating 
Collaboration: 
ChatGPT aids global 
collaboration among 
experts, scientists, 
and policymakers. 

Afforestation and 
Reforestation: 
Planting trees at 
scale for CO2 
absorption and 
ecosystem 
restoration. 

Research 
Institutions, 
International 
Organizations 

Land Use 
Competition, 
Funding 
Constraints 

Biodiversity 
Conservation, 
Job Creation 

3. 

Scenario Planning: 
ChatGPT assists in 
simulating climate 
change scenarios for 
effective mitigation 
planning. 

Renewable Energy 
Transition: Shift to 
renewable sources 
(solar, wind) to 
reduce carbon 
emissions. 

Energy Industry, 
Investors, 
Governments 

Initial Capital 
Investment, 
Infrastructure 
Development 

Economic 
Growth, 
Energy 
Independence 

4. 

Policy Development: 
ChatGPT aids in 
crafting 
comprehensive 
climate policies. 

Sustainable 
Agriculture 
Practices: Promote 
eco-friendly farming 
for emission 
reduction and soil 
health. 

Agriculture Sector, 
Policymakers 

Resistance to 
Change, 
Technological 
Adoption 

Food Security, 
Soil Health 
Improvement 

5. 

Public Engagement: 
ChatGPT engages 
the public in climate 
discussions for 
behavioral change. 

Climate-Resilient 
Infrastructure: 
Design 
infrastructure to 
withstand climate 
impacts. 

Urban Planners, 
Engineers, Local 
Communities 

Funding 
Constraints, 
Technological 
Readiness 

Resilient 
Communities, 
Infrastructure 
Innovation 

6. 

Innovative 
Technology: 
ChatGPT highlights 
emerging climate 
technologies. 

Circular Economy: 
Promote resource 
efficiency and waste 
reduction. 

Tech Industry, 
Researchers, 
Policymakers 

High Initial Costs, 
Industry 
Resistance 

Resource 
Efficiency, 
New Markets 

7. 

Education and 
Training: ChatGPT 
provides climate 
education and 
training materials. 

Blue Carbon 
Conservation: 
Protect coastal 
ecosystems for 
carbon 
sequestration. 

Coastal 
Communities, 
Conservation 
Organizations 

Coastal 
Development, 
Climate Change 
Denial 

Ecosystem 
Restoration, 
Tourism 
Opportunities 

 

3.3. Framework	of	ChatGPT	Implementation	for	Enhanced	Climate	Change	Mitigation	
Strategies	

The Fig. 3 framework delineating the configuration and dynamics of a system concentrated on addressing 
climate change. The framework is composed of several interlinked components, each assigned specific roles 
in handling user messages, discerning mitigation strategies, evaluating feasibility, gauging impact, and 
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furnishing recommendations.  
 

 
Fig. 3. Framework of ChatGPT implementation for enhanced climate change mitigation strategies. 

 

3.3.1. ChatGPT	
The ChatGPT functions as the interface for natural language processing, engaging with users. It accepts 

user messages and generates responses. In this instance, ChatGPT is charged with executing the Climate 
Change Module, interpreting user messages and crafting responses that encompass information pertinent to 

climate change mitigation. 

3.3.2. Climate	change	module	
This oversees functionalities associated with climate change. It dissects user messages, identifies suitable 

mitigation strategies, appraises their feasibility, assesses the impact of these strategies, and ultimately 
advises specific actions to the user. It serves as a central hub orchestrating the exchange of information 
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among various modules. 

3.3.3. Mitigation	strategies	
Encompassing diverse mitigation strategies to combat climate change, this lists options such as Renewable 

Energy, Afforestation, Sustainable Agriculture, Energy Efficiency, and Carbon Capture. These strategies 
represent potential recommendations to users based on their input and the system's analytical findings. 

3.3.4. Feasibility	assessment	
This is accountable for evaluating the feasibility of identified mitigation strategies, considering factors like 

costs, technological viability, and policy requisites. This assessment is pivotal for determining the practicality 

and viability of implementing recommended strategies. 

3.3.5. Impact	evaluation	
Focused on assessing the impact of chosen mitigation strategies, this scrutinizes both environmental and 

social repercussions, offering a comprehensive analysis of the outcomes tied to specific actions. This 
information is essential for making informed decisions about the effectiveness and desirability of proposed 
strategies. 

3.3.6. User	
The User portrays end-users interacting with the system. Users input messages, and based on system 

processing, they receive recommendations related to climate change mitigation. The interaction involves 

users supplying input, the system processing it, and the system returning recommendations to users. 

3.3.7. Interactions	
The arrows and connections in the diagram symbolize the flow of information and interactions between 

different components. For instance, ChatGPT processes user messages, activates the Climate Change Module, 
which, in turn, interfaces with Mitigation Strategies, Feasibility Assessment, and Impact Evaluation before 

delivering a response to the user. 

3.4. Challenges	Associated	with	the	Use	ChatGPT	in	Climate	Change	Mitigation	

While ChatGPT holds immense potential for enhancing climate change mitigation efforts, it is essential to 
acknowledge and address challenges and ethical considerations associated with its use [87–92]. 

3.4.1. Bias	in	data	
Efforts must be made to ensure that the training data is diverse and representative to mitigate biases, 

preventing skewed analyses or recommendations [90, 93–97]. 

3.4.2. Transparency	and	explainability	
Ensuring that the outputs of ChatGPT are interpretable and verifiable is crucial to build trust among users, 

especially in critical decision-making processes [98–102]. 

3.4.3. Data	privacy	
Robust data protection measures are imperative to safeguard sensitive information, especially when 

dealing with personal data in applications related to behavioral change and public awareness [103–108]. 

3.4.4. Accessibility	
It is essential to ensure that the benefits of AI are accessible to a wide range of users, addressing language 

barriers, making AI interfaces user-friendly, and considering the digital divide to prevent exacerbating 

existing inequalities in access to information and technology [109–115]. 

3.4.5. Long‐term	impact	
The long-term impact of AI on climate change mitigation strategies should be carefully considered 

[116–122], including the broader environmental and societal implications, such as the carbon footprint of AI 
training and deployment [123–126]. 
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4. Conclusions	

Faced with unprecedented challenges posed by climate change, both researchers and policymakers have 
been tirelessly exploring innovative approaches to mitigate its impact and pave the way for a sustainable 

future. This research paper examines the integration of ChatGPT, a potent language model, as a tool to 
amplify climate change mitigation strategies. The urgency of climate change necessitates a multifaceted 
approach, and this study advocates for the synergy between human intelligence and AI to develop effective 

mitigation strategies. By leveraging the capabilities of ChatGPT, we can enhance our understanding of climate 
science, optimize resource allocation, and facilitate communication and collaboration among diverse 

stakeholders. A significant contribution of this research is the exploration of leading-edge mitigation 
strategies seamlessly integrated with ChatGPT to enhance efficacy. One such strategy involves the use of 

advanced climate modeling and simulation techniques. ChatGPT can assist researchers in interpreting and 
communicating complex climate models, enabling a broader audience, including policymakers and the 

general public, to comprehend the implications of various mitigation scenarios. Additionally, the model can 
contribute to refining existing models by processing vast datasets and identifying patterns that traditional 

approaches may overlook. 
Renewable energy adoption emerges as another critical facet of climate change mitigation. ChatGPT can 

play a pivotal role in fostering public awareness and engagement by generating informative and persuasive 

content on the benefits of renewable energy sources. Moreover, the model can assist in developing smart 
grids and optimizing energy distribution networks, maximizing the efficiency of renewable energy systems. 

Nature-based solutions, such as afforestation and reforestation, represent innovative approaches to 
sequestering carbon and enhancing biodiversity. ChatGPT can aid in planning and implementing these 

strategies by analyzing geographical and ecological data, identifying optimal locations for tree planting, and 
generating educational content to raise awareness about the importance of preserving and restoring 

ecosystems. 
Carbon capture and storage (CCS) technologies are also integral to mitigating climate change, and the 

integration of ChatGPT can enhance their deployment. The model can assist in identifying suitable sites for 
CCS facilities, optimizing capture processes, and addressing public concerns through effective 
communication. Additionally, ChatGPT can contribute to the development of breakthrough technologies in 

the field of carbon capture, accelerating progress towards scalable and cost-effective solutions. Adaptation 
strategies are crucial for building resilience in the face of inevitable climate impacts. ChatGPT can assist in 

developing adaptive measures by processing vast amounts of data related to climate risks, generating early 
warning systems, and providing real-time information to vulnerable communities. The model can also 

contribute to the formulation of adaptive policies and strategies that take into account the dynamic nature of 
climate change. As we face the intersection of technology and environmental stewardship, the integration of 

AI, exemplified by ChatGPT, offers a transformative pathway towards a more resilient and sustainable future. 
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