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ABSTRACT: The increasing demand for Environmental, Social, and Governance (ESG) compliance has posed new 

challenges for corporations in maintaining transparency and accountability. AudItor, an AI-based ESG auditing system, 

offers an innovative solution to automate the process of accurately estimating ESG scores. Leveraging advanced machine 

learning algorithms, intelligent document processing, and natural language processing (NLP), AudItor ensures 

streamlined audits while providing comprehensive assessments and actionable advice. The integrated AI-driven chatbot 

enhances user experience by offering tailored recommendations for sustainability improvements, revolutionizing 

traditional manual ESG audits with greater precision and transparency. 
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I. INTRODUCTION 

The ESG framework is an acronym for Environmental, Social, and Governance. It is a set of standards that 

investors use to assess the sustainability and ethical impact of an investment in a company. ESG factors include 

a wide range of environmental, social, and governance issues such as climate change, human rights, diversity, 

board composition, executive pay, and corruption. ESG has become increasingly prevalent in recent years, with 

investors recognizing the importance of investing in companies that demonstrate sustainable and responsible 

practices. ESG factors are seen as an important measure of a company’s long-term success, and companies that 

perform well on ESG measures are likely to attract more investors and have a better reputation in the market. 

The benefits of accurately estimating a company’s ESG score are numerous. It can help companies identify areas 

where they need to improve and take proactive steps to address issues. It can also help investors make more 

informed investment decisions and reduce their exposure to risk. Additionally, companies that perform well on 

ESG factors are often more attractive to customers and employees, which can help them attract and retain top 

talent.[1] 

 

Traditional ESG auditing processes are characterized by several challenges: 

• Time-consuming processes: the manual nature of current auditing practices makes them labor-intensive and 

slow. Auditors must sift through extensive documentation to assess ESG compliance, which can take 

considerable time and resources. 

• Inconsistency and inaccuracy: manual audits are subject to human error and inconsistencies, leading to 

potentially inaccurate ESG scores. The absence of standardized methodologies across industries further 

complicates ESG assessments. 

• Limited guidance for improvement: existing systems typically provide companies with scores but lack 

action- able insights on how to enhance their ESG practices. Without tailored recommendations, organizations 

may struggle to make meaningful improvements. 

• Data overload: companies often generate vast amounts of ESG-related data, making it challenging to analyze 

and draw insights from this information effectively. [2] 
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The need for an ESG framework has become increasingly important as companies are facing mounting pressure to 

demonstrate their commitment to sustainability and social responsibility. Companies that ignore ESG factors are likely 

to face reputational damage, regulatory scrutiny, and legal risks. In conclusion, the ESG framework is a set of 

standards used to assess the sustainability and ethical impact of an investment in a company. It has become 

increasingly prevalent in recent years, and accurate estimation of ESG scores can provide numerous benefits to 

companies and investors alike. The need for an ESG framework has become increasingly important as companies face 

pressure to demonstrate their commitment to sustainability and social responsibility. 

The proposed solution, AudItor, is an AI-powered platform designed to accurately estimate the ESG (Environmental, 

Social, and Governance) scores of companies. It offers a sophisticated, two-phase approach that not only provides an 

accurate assessment of a company’s current ESG score but also offers tailored advice for improvement through an 

AI- advisory chatbot. AudItor has been created with the goal of helping companies enhance their sustainability 

and social responsibility practices, allowing them to better align with global standards and investor expectations. To 

tackle these issues, an automated, AI-driven solution like AudItor is essential. It aims to streamline the auditing 

process, improve accuracy, and provide actionable insights that facilitate ESG compliance.[3] 

II. PROJECT OBJECTIVE 

The primary objective of AudItor is to create an automated ESG auditing system that utilizes AI technologies to 

verify a company’s compliance with ESG standards. The specific goals of the project include: 

 

• Automated Data Processing: To reduce manual intervention in data collection and processing, thereby 
improving efficiency and accuracy. 

• Accurate ESG Score Estimation: To leverage machine learning algorithms for analyzing structured and 

unstructured data, resulting in precise ESG score calculations. 

• Actionable Insights: To provide tailored recommendations through an integrated chatbot that helps companies 

improve their ESG performance based on real-time analysis. 

• Enhanced Transparency: To ensure that companies can offer verifiable and transparent reports to stakeholders, 

thus building trust and accountability. 

Through these objectives, AudItor aims to revolutionize ESG auditing by providing a comprehensive solution that 

meets the needs of modern businesses. 

 

III. PROJECT SCOPE 

AudItor is designed to cater to organizations across various industries, focusing on their adherence to ESG 

standards. The scope of the project encompasses: 

 

• ESG Score Calculation: AudItor will estimate the ESG scores of companies based on various input 

parameters, such as environmental impact, social responsibility, and governance practices. 

• Advisory Services: The AI-driven chatbot will analyze the ESG scores and provide tailored 

recommendations to organizations for improving their sustainability practices. 

• Real-Time Updates: The system will utilize real-time data feeds to ensure that ESG scores and 

recommendations are based on the latest information and trends. 

• Comprehensive Reporting: AudItor will generate de- tailed reports for stakeholders, showcasing the 

organization’s ESG performance and areas for improvement. 
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• Cross-Industry Applicability: The system will be adapt- able for use across different sectors, allowing for 

customized ESG evaluations based on industry-specific norms and standards. 

•   Self-Learning Capabilities: The AI model used in “AudItor” is self-learning, meaning that it improves 

with each interaction and dataset it processes. Over time, the system becomes more accurate in 

calculating ESG scores and providing personalized advice to users. 

•   Comprehensive Data Handling: The system can handle vast amounts of data, including structured and 

unstructured documents, ensuring that no crucial ESG factors are overlooked. This feature makes 

“AudItor” suitable for organizations of all sizes, from small businesses to large corporations with 

complex data needs. 

•   User-Friendly Interface: “AudItor” is designed to be user-friendly, with an intuitive interface that 

simplifies the auditing process. Users can easily access their ESG scores, review audit results, and 

interact with the AI chatbot for personalized guidance. 

•   Customizable Reports: Businesses can generate detailed, customized reports that highlight their ESG 

performance. These reports are useful for internal reviews, stake- holder communications, and meeting 

regulatory requirements. 

 

 

IV. RELATED WORK (LITERATURE REVIEW) 

 

Environmental, social, and governance (ESG) factors are becoming increasingly important for investors when 

making investment decisions. However, accurately estimating a company’s ESG performance can be challenging 

due to the sheer volume and variety of data involved. This is where applications that use artificial intelligence (AI) 

to estimate ESG scores come into play. In recent years, a number of such applications have emerged, and they are 

gaining in popularity among investors.  

 

Truvalue Labs employs an AI engine called Insight360 that monitors ESG behaviors by analyzing public 

documents and media content in real-time. A study conducted by Cornell University confirmed that Truvalue’s 

system produces highly accurate and timely ESG scores, enhancing investor decision-making.  

 

Similarly, RepRisk utilizes a proprietary AI system to identify ESG risks by analyzing data from public sources 

and excluding self-reported disclosures by companies. According to research by the University of Oxford, RepRisk 

has proven effective in providing objective and comprehensive ESG assessments. 

 

While these tools represent significant progress, many existing ESG auditing systems fail to provide actionable 

insights or standardized frameworks, which can lead to inconsistencies in reporting. AudItor addresses these 

limitations by combining score estimation with real-time recommendations for improvement. 

 

A general comparative study is given below in the figure IV.I, between AudItor and other applications such as RepRisk, 

IBM Envizi, AuidtBoard:  
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FIGURE IV.I 

 

V. SYSTEM COMPONENTS 

For the auditing or calculation of ESG scores, a comprehensive set of guidelines and frameworks are designed to 

ensure accuracy and compliance. The system, named “AudItor,” utilizes advanced AI-driven technologies to 

enhance the auditing process and provide valuable insights to users. Below is a more detailed overview of the 

framework, its solutions, and the technologies involved: 

 

Key Components of the Auditing Process: 

Item Structured ESG Guidelines: 

• “AudItor” is fed with up-to-date, structured lists of enforceable ESG inputs, which form the basis for scoring 

and auditing. 

• These inputs are gathered from various sources to ensure that all relevant ESG regulations and best practices 

are adhered to. 

• Regular updates are incorporated to maintain the relevance and accuracy of these guidelines. 

Intelligent Document Processing: 

• The system employs Intelligent Document Processing (IDP) to sort and categorize ESG data automatically. 

• This feature enables quick and accurate processing of large volumes of documents and records, minimizing 

manual intervention.[4] 

• IDP uses AI to recognize patterns in documents, ensuring that all pertinent ESG-related information is captured 

and analyzed. 
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ESG Score Calculation: 

• The “AudItor” framework calculates ESG scores using these categorized inputs. 

• The scores reflect an organization’s performance based on environmental, social, and governance factors, 

ensuring a balanced and comprehensive review. 

 

VI. TECHNOLOGIES USED (POSSIBLE ALTERNATES) 

• Machine Learning Algorithms: 

Machine learning is used to develop and improve a self-learning AI model that continuously evolves. These 

algorithms help the system adapt to new data and patterns, making the AI more efficient in predicting ESG 

outcomes and assisting users. These could be the algorithms that could be taken into consideration: [5] 

 

1. Random Forest: Aggregates several Decision Trees for reliable ESG Score Predictions. 

Random Forest is an ensemble learning method that constructs multiple decision trees during training and outputs 

the mode (classification) or mean (regression) of their predictions. It helps reduce overfitting and improves 

generalization. 

Mathematical Formula 

For regression, the Random Forest prediction is: 

 

where Ti(x) is the prediction of the ith tree and NNN is the number of trees. 

For classification, the predicted class is the majority vote among trees. 

 

 

2. XG Boost: Efficiently handles the feature interactions in ESG Data boosting prediction accuracy. 

XG Boost (Extreme Gradient Boosting) is an optimized gradient-boosting algorithm that uses decision trees. It 

improves performance using regularization and parallelization. 

Mathematical Formula 

XG Boost minimizes the objective function: 
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where l (yi, y^i) is the loss function (e.g., squared loss for regression), and Ω(Tk) is the regularization term to penalize 

model complexity. 

• Intelligent Document Processing & Predictive Modelling: 

General and statistical data processing is used to handle large datasets, sort records, and ensure that the right 

information is applied to ESG score calculations. Predictive modeling is utilized to forecast potential future ESG 

trends and outcomes for businesses, allowing them to make proactive decisions. 

 

1. Long-Short Term Memory (LSTM): Captures & Encapsulates long-term dependencies in ESG trend 

forecasting. 

LSTM is a type of recurrent neural network (RNN) designed to handle long-term dependencies using gating 

mechanisms. 

Mathematical Formula 

LSTM updates its cell state and output using: 

 

where σ is the sigmoid function, ⊙ represents element-wise multiplication, and W and b are learned parameters. 

 

 

2. Doc2Vec: For deeper data analysis, this converts ESG reports into structured numerical representations. 

Doc2Vec is an extension of Word2Vec for document embeddings. It generates fixed-length vector representations 

for variable-length documents. 

Mathematical Formula 

http://www.ijarset.com/


   

 
ISSN: 2350-0328 

International Journal of AdvancedResearch in Science, 

Engineering and Technology 

Vol. 12, Issue 3, March 2025 

 

 

Copyright to IJARSET                                              www.ijarset.com                                                              23138 
    

 

 

 

 

 

 

 

Doc2Vec optimizes: 

 
where D is the document vector, wt is the word at position t, and P (wt∣D, wt−m, …, wt+m) is the probability of the 

word given its context. 

 

3. Transformers-based Models: From the available ESG Disclosures and regulatory documents, it extracts 

context - aware insights. 

Transformers use self-attention mechanisms to process sequences efficiently, removing recurrence. 

Mathematical Formula (Scaled Dot-Product Attention) 

 
where Q, K, V are query, key, and value matrices, and dk  is the dimensionality of keys. 

 

• Natural Language Processing (NLP): 

NLP powers the AI chatbot, enabling it to under- stand user queries in real-time and provide accurate, 

conversational responses. This allows for seamless communication between the user and the AI, ensuring that the 

advisory session is both interactive and insightful. 

 

1. ESG-BERT: Fine-tuned for financial and sustainability text classification. 

ESG BERT is a domain-specific BERT model trained for Environmental, Social, and Governance (ESG) text 

analysis. It follows the same BERT architecture but fine-tuned on ESG datasets. 

Mathematical Formula 

Uses the masked language model (MLM) and next sentence prediction (NSP) loss: 

L = LMLM + LNSP 

where LMLM is the cross-entropy loss for predicting masked tokens, and LNSP  is the loss for predicting sentence 

relationships. 

 

 

2. T5 (Text-to-Text Transfer Transformer): Converts ESG-related unstructured text into structured, 

actionable insights. 

T5 is a transformer-based model that treats NLP tasks as text-to-text transformations. 

http://www.ijarset.com/


   

 
ISSN: 2350-0328 

International Journal of AdvancedResearch in Science, 

Engineering and Technology 

Vol. 12, Issue 3, March 2025 

 

 

Copyright to IJARSET                                              www.ijarset.com                                                              23139 
    

 

 

 

 

 

 

 

Mathematical Formula 

T5 minimizes a sequence-to-sequence loss: 

 
where x is the input sequence, yt is the target token, and y<t  is the preceding context. 

 

• Evaluation Metrics: 

Machine learning is used to develop and improve a self-learning AI model that continuously evolves. These 

algorithms help the system adapt to new data and patterns, making the AI more efficient in predicting ESG 

outcomes and assisting users. These could be the algorithms that could be taken into consideration: 

1. Root Mean Squared Error (RMSE): Measures the prediction accuracy for ESG scores with Root of 

squared mean error. 

RMSE measures the average error between predicted and actual values. 

Mathematical Formula 

 

where yi is the actual value, and y^i  is the predicted value. 

 

2. R2 Score: Evaluates the model's ability to explain ESG score variability. 

Measures how well predictions match actual values. 

Mathematical Formula 

 

where yˉ is the mean of actual values. 

 

3. Precision, Recall, F1 Score: Ensures quality predictions in ESG text classification and sentiment 

analysis. 

• Precision: Measures the proportion of correctly predicted positive instances. 
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• Recall: Measures the proportion of actual positives correctly identified. 

 

• F1 Score: Harmonic mean of precision and recall. 

 

 

 

VII. COMPONENT WISE BREAKDOWN 

Component 1: Input (1 in Diagram VII.I) The input component of the ESG Guidelines and Norms Estimation 

module includes detailed, structured, and up-to-date lists of enforceable ESG norms and guidelines. These norms 

and guidelines are obtained from various reliable sources such as: 

• International organizations, 

• Government agencies, 

• Industry associations, and 

• NGOs. 

The input set is regularly updated to ensure the accuracy of the ESG score estimation. 

 

Component 2: Sorting and Categorizing (2 in Diagram VII.I) The sorting and categorizing component of the 

module involves categorizing the input documents into industry-wise segregation. This ensures that ESG norms in 

the same industry are grouped together, allowing for a more accurate and targeted ESG score estimation for a specific 

industry. 

 

Component 3: AI System (3 in Diagram VII.I) The AI system component is trained on the input set to accurately 

estimate ESG scores. The system utilizes Intelligent Document Processing (IDP) technology, which enables the 

system to: 

• Understand, analyze, and extract relevant information from unstructured data in the input set, 

• Identify any gaps or inconsistencies in the data, and 

• Provide suggestions for improvement. 
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The AI system is regularly updated with the latest data to ensure the accuracy and reliability of the ESG score 

estimation. 

 

Component 4: Output The output component of the module consists of two parts: 

A. Part 1 of Output: ESG Score Estimation (4 in Diagram XIII.I) 

The first part of the output is the accurate review and estimation of the ESG scores of a company. The ESG score 

estimation is based on: 

• The analysis of the relevant ESG norms and guidelines identified in Component 1, and 

• The AI system’s processing of the data in Component 3. 

The output is presented in an easy-to-understand format, al- lowing for a clear overview of a company’s ESG 

performance. 

 

FIGURE VII.1 

 
 

 

 

B.  Part 2 of Output: AI Chatbot Advisory (4 in Diagram VII.II) 

The second part of the output is the optional advisory session with an AI chatbot. The chatbot provides helpful 

guidelines and tips to companies to improve their ESG performance. The chatbot is: 

• Trained on the same input set as the AI system, and 

• Updated regularly to ensure the latest and most relevant ESG guidance is provided. 
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FIGURE VII.II 

 

 

http://www.ijarset.com/


   

 
ISSN: 2350-0328 

International Journal of AdvancedResearch in Science, 

Engineering and Technology 

Vol. 12, Issue 3, March 2025 

 

 

Copyright to IJARSET                                              www.ijarset.com                                                              23143 
    

 

 

 

 

 

 

 

VIII. ECONOMIC FEASIBILITY 

The economic feasibility of implementing AudItor includes several key considerations. 

Cost Components: 

• Data Acquisition: The costs associated with obtaining relevant ESG data from various sources. 

• AI Model Development: Expenses related to the training and maintenance of machine 

learning models. 

• Chatbot Development: Investment in creating and improving the advisory chatbot. 

• Operational Costs: Ongoing costs for data storage and system maintenance. 

Potential Benefits: 

• Increased Demand for ESG Services: As more companies prioritize sustainability, the need 

for ac- curate ESG auditing will grow. 

• Improved Client Satisfaction: Accurate and insightful reports generated by AudItor can 

enhance client trust and satisfaction. 

 

 

 

FIGURE VIII.I  

(These monetary figures may or are subjected to vary depending upon the resources used for development) 
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• Cost Savings: Organizations that effectively use AudItor to improve their ESG practices 

may realize significant cost savings over time. 

• Return on Investment (ROI): The expected ROI can be substantial as companies using 

AudItor to enhance their ESG practices are likely to attract more investments and 

partnerships. 

IX. CONCLUSION 

AudItor presents a revolutionary approach to ESG auditing by automating the traditionally manual process and providing 

companies with accurate ESG scores alongside actionable recommendations. By leveraging cutting-edge technologies 

such as machine learning and NLP, AudItor enhances the transparency and reliability of ESG audits while also helping 

companies improve their sustainability practices. 

As ESG criteria continue to gain importance among in vestors and stakeholders, the need for efficient, accurate, and 

transparent auditing systems will only increase. AudItor meets this demand, offering a comprehensive solution that can 

transform how companies’ approach ESG compliance and reporting. [7] 

 

REFERENCES 

[1] A. Patel and P. Gloor, “Creating a systematic ESG (Environmental Social Governance) scoring system using social network analysis and machine 

learning for more sustainable company practices,” arXiv preprint, pp. 6-8, Sep. 2023. 
[2]  Jan Fichtner. Johannes Petry and Robin Jaspert, “Mind the ESG gaps: transmission mechanisms and the governance of and by sustainable 

finance,” J. Research Gate, vol. 04, no. 3, pp. 11-14, Marc. 2023. 

[3]  J. Xu, “AI in ESG for financial institutions: An industrial survey,” arXiv preprint, Mar. 2024. 
[4] “Empirical study of ESG score prediction through machine learning—A case of non-financial companies in Taiwan,” Sustainability, vol. 15, no. 

19, pp. 1–20, Sep. 2023. 

[5] Sarker, I.H. Machine Learning: Algorithms, Real-World Applications and Research Directions. SN COMPUT. SCI. 2, 160 (2021). 
https://doi.org/10.1007/s42979-021-00592-x 

[6] Ahmed Saber Moussa, “The cost implications of ESG reporting: an examination of audit fees in the UK,” International Journal of Accounting, 

Auditing and Performance Evaluation Vol. 20, No. 3-4, pp. 399–420, May. 2024. 
[7]  A. Y. Areiqat and H. A. N. Jaber, “AI and sustainable accounting: Balancing innovation and responsibility,” J. Manage. World, vol. 10, no. 3, 

pp. 112–128, Jan. 2025. 

 

http://www.ijarset.com/

