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Introduction 

 

In the realm of addressing global warming, the development and implementation of 

effective policies play a pivotal role. Given the vast amount of legislative documents 

generated annually, it becomes imperative to have a system in place that can efficiently 

analyze these documents to identify measures aimed at climate change mitigation. This 

article outlines the design of an innovative system that employs GPT-4, a state-of-the-art 

language model developed by OpenAI, to evaluate climate change policy. The proposed 

system is designed to ingest legislative documents as input and utilize GPT-4 to identify, 

categorize, and evaluate the policies within these documents that are related to climate 

change mitigation efforts. The system would be capable of processing a wide range of 

document formats and languages, thanks to GPT-4's multimodal and multilingual 

capabilities. 

 

Functional Capabilities 

 

1. Policy Identification: The system would use GPT-4's advanced text analysis capabilities 

to scan through legislative documents, identifying sections and clauses that pertain to 

climate change mitigation efforts. This could include regulations on emissions, renewable 

energy initiatives, conservation projects, and more. 

 

2. Contextual Analysis: Beyond mere identification, the system would leverage GPT-4 to 

understand the context and implications of each identified policy measure. This involves 

evaluating the potential impact, scope, and alignment with international climate goals, such 

as those set forth in the Paris Agreement. 

 

3. Comparative Evaluation: Utilizing GPT-4's ability to compare and contrast text, the 

system could benchmark the identified policies against best practices and successful 

measures implemented in other jurisdictions. This would provide insights into the relative 

strength and potential effectiveness of each policy. 

 

4. Recommendation Generation: Based on the analysis, the system could use GPT-4 to 

generate recommendations for strengthening existing policies or suggesting new measures. 

This could be particularly useful for policymakers looking to enhance their country's 

climate change mitigation strategies. 

 

5. Reporting: Finally, the system would compile its findings and recommendations into 

comprehensive reports. These reports would be generated by GPT-4 in a clear, accessible 

language, making the insights gleanable not just by experts but also by the general public 

and other stakeholders. 

 



 

While the proposed system holds great promise, several challenges and ethical 

considerations need to be addressed: (1) Data Privacy and Security. Ensuring the 

confidentiality and integrity of the legislative documents processed by the system is 

paramount. (2) Bias and Fairness. The system must be carefully designed to avoid biases in 

policy evaluation, particularly those that might stem from the training data used by GPT. (3) 

Accuracy and Reliability: While GPT-4 can provide high-level analysis and insights, the final 

evaluation and decision-making should involve human oversight to account for nuances and 

complexities that the model might overlook. The design of a GPT-4 based system for 

evaluating climate change mitigation policies represents a significant step forward in 

leveraging AI for environmental governance. By automating the analysis of legislative 

documents, such a system can provide valuable insights, driving more informed and 

effective policy-making in the fight against global warming. 

State of the Art in Large Language Models 

The advent and evolution of Large Language Models (LLMs) have marked a significant 

epoch in the realm of artificial intelligence, particularly in the domain of natural language 

processing (NLP). These models, characterized by their profound computational capabilities 

and depth of learning, have substantially redefined the boundaries of language 

understanding and generation, paving new pathways for human-computer interaction and 

text analytics. The genesis of LLMs can be traced back to the early experiments in machine 

learning and NLP, where the foundational goal was to enable machines to comprehend and 

mimic human language. Over the years, this quest has seen the transition from simple rule-

based algorithms to more sophisticated neural network architectures, such as Recurrent 

Neural Networks (RNNs) and, more pivotally, Transformer models, which have become 

synonymous with the current generation of LLMs. 

The breakthrough came with the introduction of models like GPT (Generative Pretrained 

Transformer) and BERT (Bidirectional Encoder Representations from Transformers), which 

demonstrated unprecedented proficiency in a range of language tasks, from text completion 

to sentiment analysis and beyond. These models are distinguished not only by their size, in 

terms of the number of parameters, but also by their ability to learn and generalize from 

vast datasets, encompassing the breadth and complexity of human language. 

One of the most compelling aspects of LLMs is their capacity for transfer learning. 

Pretrained on extensive corpora, these models can be fine-tuned with relatively smaller 

datasets to perform specific tasks, making them remarkably versatile and efficient. This 

attribute has unlocked new horizons in NLP applications, from automated content creation 

to sophisticated conversational agents and complex problem-solving tools. However, the 

ascent of LLMs is not without its challenges and ethical considerations. Issues such as bias 

in model outputs, the environmental impact of training large models, and the potential for 

misuse underscore the need for a balanced approach to the development and deployment of 

LLMs. Moreover, the interpretability of these models remains a critical area of research, as 



the "black box" nature of deep learning systems poses questions about transparency and 

accountability. 

In conclusion, the state of the art in LLMs embodies a dynamic and transformative phase in 

AI, with profound implications for various sectors. As we stand on the cusp of further 

innovations, the ongoing dialogue between technological advancement and ethical 

stewardship will undoubtedly shape the trajectory of LLMs in the years to come. 

 

Global Warming: An Overview 

Global warming, a term that has found its way into the lexicon of nearly every discussion 

surrounding environmental conservation, climate change, and sustainability, refers to the 

long-term heating of Earth's climate system observed since the pre-industrial period 

(between 1850 and 1900) due to human activities, particularly fossil fuel burning, which 

increases heat-trapping greenhouse gas levels in Earth's atmosphere. This phenomenon is a 

primary aspect of climate change, which encompasses global warming and its wide-ranging 

effects. The scientific consensus on global warming is unequivocal, with extensive research 

and empirical data substantiating the rapid increase in global average surface temperatures. 

According to the Intergovernmental Panel on Climate Change (IPCC), the last few decades 

have seen unprecedented warming, with the last four decades being successively warmer 

than any decade that preceded them since 1850. 

The primary drivers of global warming are anthropogenic emissions of greenhouse gases 

(GHGs) such as carbon dioxide (CO2), methane (CH4), and nitrous oxide (N2O), which 

enhance the greenhouse effect. Deforestation, industrial processes, and certain agricultural 

practices also contribute to the increased concentrations of these gases, further 

exacerbating the warming effect. The implications of global warming are far-reaching and 

perilous, affecting virtually every aspect of the Earth's environment and human society. The 

rising temperatures contribute to more frequent and severe weather events, such as 

hurricanes, heatwaves, and droughts, leading to widespread ecological and socio-economic 

disruptions. Melting polar ice caps and glaciers, rising sea levels, and the acidification of 

oceans pose significant threats to marine life and coastal communities. 

Moreover, global warming is expected to have profound implications on food security, 

water resources, and human health. The alteration of precipitation patterns and the 

exacerbation of extreme weather events can disrupt agricultural productivity, leading to 

food shortages and increased malnutrition. Water scarcity, exacerbated by changing rainfall 

patterns, threatens the availability of fresh water for drinking, sanitation, and irrigation. 

The urgency to address global warming has never been greater. Mitigation strategies, 

including transitioning to renewable energy sources, enhancing energy efficiency, and 

implementing sustainable land use practices, are crucial to curbing the rise in global 

temperatures. International agreements, such as the Paris Agreement, aim to consolidate 

global efforts to combat climate change, setting ambitious targets to limit global warming. 



In conclusion, global warming presents one of the most daunting challenges of our time, 

with its widespread and potentially irreversible impacts on the planet's climate system. The 

collective response of the international community, governments, corporations, and 

individuals will determine the future trajectory of global warming and its impact on 

generations to come. 

To expand on the conclusion and delve deeper into the projects and initiatives actively 

addressing global warming on a global scale, I will discuss various international efforts 

aimed at understanding and mitigating this phenomenon. These efforts encompass 

scientific research, policy-making, technological innovations, and collaborative 

international agreements. Global warming, as one of the most pressing challenges of our 

era, commands a multifaceted response from the global community. The complexity and 

scope of its impacts necessitate a broad spectrum of strategies, ranging from scientific 

research to international policy and grassroots activism. Recognizing the urgency of the 

situation, various entities have mobilized to address the causes and consequences of global 

warming through a series of ambitious and innovative projects. 

Organizations like the Intergovernmental Panel on Climate Change (IPCC) and the National 

Aeronautics and Space Administration (NASA) lead in climate science, providing critical 

data and models that enhance our understanding of climate change dynamics. Projects such 

as NASA's Earth Observing System (EOS) and the European Space Agency's (ESA) 

Copernicus program deploy satellites to monitor Earth's climate system, offering invaluable 

insights into temperature changes, ice mass balance, and atmospheric composition. 

At the forefront of policy initiatives is the Paris Agreement, under the United Nations 

Framework Convention on Climate Change (UNFCCC), which unites nations in a collective 

effort to limit global warming to well below 2 degrees Celsius above pre-industrial levels. 

This agreement emphasizes the role of national determined contributions (NDCs), where 

each country outlines its own strategies for emission reduction and adaptation. 

Transitioning to renewable energy sources is pivotal in mitigating global warming. Projects 

like the International Renewable Energy Agency's (IRENA) Global Atlas for Renewable 

Energy and the Solar Impulse Foundation's 1000+ Solutions to protect the environment are 

instrumental in accelerating the adoption of clean energy technologies and decarbonizing 

the energy sector. 

Projects aimed at reforestation and ecosystem conservation also play a crucial role in 

combating global warming. Initiatives like the Bonn Challenge and the Trillion Tree 

Campaign seek to restore degraded lands and forests, which are vital for carbon 

sequestration and biodiversity preservation. Innovation in sustainable development is 

crucial for addressing global warming. The Sustainable Development Solutions Network 

(SDSN), launched by the United Nations, works on practical solutions for sustainable 

development, including urban planning, sustainable agriculture, and resilient infrastructure 

that can withstand the impacts of climate change. At the end, grassroots movements like 

Fridays for Future and 350.org mobilize public opinion and advocate for strong climate 



policies, emphasizing the role of individual and community action in driving systemic 

change. 

In conclusion, addressing the multifaceted challenge of global warming requires a concerted 

effort that spans scientific research, policy formulation, technological innovation, and 

community engagement. The active projects and initiatives across the globe serve as a 

testament to the collective will to understand and combat this crisis. The future trajectory of 

global warming and its impact on subsequent generations hinge on the effectiveness, 

scalability, and inclusivity of these efforts. 

Summary of GPT-4: state of the art 

 

The GPT-4 is a large-scale multimodal model designed by OpenAI. Unlike its predecessors, 

GPT-4 accepts both text and image inputs, producing text outputs, and showcases human-

level performance on various professional and academic benchmarks, including achieving 

scores in the top 10% on simulated bar exams. This advancement is attributed to its 

Transformer-based architecture and a meticulous post-training alignment process that 

enhances its performance on measures of factuality and adherence to desired behaviors.. 

 

A significant focus of the GPT-4 project was on developing a deep learning nfrastructure 

that ensures predictable scaling. This was achieved through optimization methods that 

maintain consistent behavior across different scales, enabling reliable predictions about 

GPT-4's performance based on smaller-scale models. This approach allowed for the 

anticipation of GPT-4's capabilities and limitations, facilitating better-informed decisions 

regarding alignment, safety, and deployment. 

 

Despite its advancements, GPT-4 shares similar limitations with earlier GPT models, such as 

occasional reliability issues, including "hallucinations," and a fixed context window. These 

limitations underscore the importance of cautious application, especially in high-stakes 

contexts. To mitigate potential risks, the report details the implementation of a model-

assisted safety pipeline, including adversarial testing with domain experts, to address and 

manage safety challenges effectively. 

 

GPT-4's introduction of visual inputs marks a significant expansion in its application range, 

enabling it to process and generate text outputs based on a combination of text and images. 

This feature is demonstrated through examples where GPT-4 successfully interprets and 

responds to image-based prompts, showcasing its ability to handle tasks that require 

understanding of both visual and textual information. 

 

Environmental, Social, and Governance (ESG) and Its Connection to Global 

Warming 

 

The concept of ESG, which stands for Environmental, Social, and Governance, has become a 



cornerstone in assessing the sustainability and ethical impact of investments and business 

practices. This framework allows investors, companies, and regulatory bodies to evaluate 

the extent to which an organization addresses critical environmental challenges, manages 

relationships with employees, suppliers, customers, and communities, and upholds robust 

governance practices. The environmental component of ESG is directly linked to the issue of 

global warming, as it focuses on a company's performance as a steward of the natural 

environment. This includes how the organization mitigates its environmental footprint, 

particularly in terms of greenhouse gas emissions, resource depletion, waste management, 

and the preservation of natural habitats. As global warming represents one of the most 

pressing environmental challenges today, the manner in which businesses respond to this 

crisis is a significant aspect of their environmental responsibility. 

 

In the context of global warming, the environmental criteria within the ESG framework 

encourage companies to adopt strategies that reduce their carbon footprint, enhance energy 

efficiency, and transition to renewable energy sources. Such measures not only contribute 

to mitigating the company's direct impact on the climate but also set a precedent for 

industry-wide practices, promoting a broader shift towards sustainability. Moreover, the 

ESG framework underscores the interconnectedness of environmental sustainability with 

social equity and effective governance. The social aspect examines how companies support 

social justice, employee relations, diversity, and inclusion, all of which can be influenced by 

the broader environmental policies a company adopts. Effective governance, on the other 

hand, ensures that companies are making decisions in a manner that is accountable and 

transparent, with long-term environmental sustainability being a key consideration. 

 

The relevance of ESG to global warming lies in its holistic approach, which recognizes that 

the fight against global warming requires concerted efforts across all sectors of society. By 

integrating ESG principles, companies not only contribute to environmental preservation 

but also support a sustainable economic model that values social well-being and ethical 

governance. This alignment underscores the critical role of the corporate sector in 

addressing global warming and highlights the importance of ESG in steering both 

investments and business practices towards a more sustainable and equitable future. 

 

Case study: ESG MAP 

We have carried out an analysis of the distribution of ESG values referring to properties 

(intended for residential use) in Italy. The model is based on two sources: (a) a database of 

approximately 90.000 appraisals and (b) a block of 27 'questions' (year of construction of 

the property ... or ... heating system supply). 

By combining the two sources we can calculate an ESG score for each property unit. Since 

the appraisals are georeferenced, it is possible to associate geographical information with 

the scores, as well as the characteristics of the property. 

Key findings are: 



 

• Geographic Influence: ESG scores vary geographically, with northeast and northwest 

areas generally scoring higher than central and southern regions. This trend is 

consistent across different property types. 

• Cadastral Category Impact: The cadastral category of a property influences its ESG 

score, although the exact nature of this impact is complex. 

• Market Value Correlation: Surprisingly, in some regions, there is no correlation 

between property market value and ESG score. In other areas, this correlation 

varies, being either positive or negative. 

• Temporal Patterns: From 2019 to 2023, distinct temporal patterns in ESG scores 

were observed in different geographical areas, including a general rise in ESG scores 

in 2023. 

Discussion 

In the contemporary landscape of climate change research and policy formulation, Large 

Language Models (LLMs) have emerged as pivotal tools, offering novel insights and 

enhancing decision-making processes. As the urgency to address global warming 

intensifies, the integration of sophisticated AI technologies like LLMs into environmental 

studies represents a significant stride towards innovative solutions. 

ESGMap: use LLMs to compute ESG score from appraisals 

As a case study of the potential of LLMs in evaluating policies in the context of the fight 

against global warming, we analyzed documents relating to the characteristics of the 

property, and we asked ChatGPT 4.0 to calculate an ESG scale score. LLMs have the 

capability to process and analyze vast amounts of textual data, including scientific papers, 

reports, and real-time data feeds. This capacity allows for the synthesis of complex climate 

information, enabling researchers to distill key findings and trends from an expansive array 

of sources. For instance, LLMs can be employed to review and summarize thousands of 

scientific articles on climate change, providing comprehensive overviews of current 

research findings and identifying gaps in knowledge. 

Climate change is inherently a multi-disciplinary domain, intersecting with fields such as 

meteorology, oceanography, economics, and social sciences. LLMs facilitate cross-

disciplinary research by integrating diverse data sets and fostering a unified understanding 

of climate change impacts. By analyzing literature and data across disciplines, LLMs help in 

constructing holistic models that capture the multifaceted nature of climate dynamics and 

its socio-economic implications. 

In the realm of policy development, LLMs offer substantial support by analyzing policy 

documents, legal texts, and international agreements related to climate change. This 

analysis helps in identifying policy trends, understanding international commitments, and 

evaluating the effectiveness of existing regulations. LLMs can also aid policymakers in 



drafting new policies by providing insights into the language and strategies that have been 

successful in past agreements. 

Other role of LLM in Climate Change Research and Policy Development 

Predictive Modeling and Scenario Analysis 

LLMs contribute to predictive modeling by aiding in the generation of climate scenarios 

based on varying levels of greenhouse gas emissions and policy interventions. Through 

natural language processing, LLMs can assist in interpreting the outcomes of complex 

climate models, translating technical model outputs into accessible narratives that describe 

potential future states of the climate system under different policy pathways. 

Enhancing Public Engagement and Education 

LLMs play a crucial role in translating complex climate science into understandable and 

engaging content for the general public. By generating informative articles, FAQs, and 

interactive dialogues, LLMs help in demystifying climate change and promoting wider 

public engagement. This educational role is vital for building public consensus around the 

importance of climate action and the need for urgent policy interventions. 

Future Directions 

As LLMs continue to evolve, their application in climate change research and policy is 

expected to expand, offering more sophisticated tools for data analysis, predictive modeling, 

and stakeholder engagement. Collaborations between AI experts and climate scientists are 

crucial for advancing these models, ensuring they are tailored to address the specific 

challenges posed by global warming. 

In conclusion, the integration of Large Language Models into climate change research and 

policy development represents a promising convergence of technology and environmental 

science. By harnessing the power of LLMs, researchers, policymakers, and advocates can 

enhance their understanding of climate dynamics, improve the formulation of effective 

policies, and foster greater public engagement in climate action. 
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