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ABSTRACT 

 

This paper explores the integration of Artificial Intelligence (AI) in resolving construction 

disputes within India's industry, addressing issues of inefficiency, cost overruns, and 

inconsistent outcomes. By utilizing natural language processing and machine learning 

algorithms, the proposed AI-powered system streamlines the dispute resolution process, 

automating dispute analysis and offering data-driven recommendations to minimize time and 

costs. Drawing on case studies from the Bombay High Court on delay disputes, the system 

provides a user-friendly interface for stakeholders to input case details and receive guided 

resolutions. The system aims to overcome challenges such as resource shortages, complexity, 

and inconsistency in legal outcomes, improving decision-making fairness, efficiency, and cost-

effectiveness. The paper also discusses challenges such as data quality, resistance to technology 

adoption, and ethical considerations, emphasizing the potential for sustainable growth and the 

broader adoption of AI in the legal industry. 
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1.0 Introduction 

 

To address inefficiencies, lessen conflicts, and improve project performance, this paper 

investigates the application of artificial intelligence (AI) to dispute resolution in the construction 

industry. Although the construction sector is essential to economic growth, disagreements within 

the sector frequently result in project delays, cost overruns, and strained stakeholder relations. 

Conventional dispute resolution procedures, such as arbitration and litigation, are expensive and 

time-consuming, and they frequently make disputes worse. Conversely, artificial intelligence 

(AI)-powered solutions like machine learning, natural language processing, and applied legal 

analytics have the potential to revolutionize dispute resolution by offering sophisticated Online 

Dispute Resolution (ODR) platforms that enhance mediation, negotiation, and decision-making. 
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The paper discusses the potential of AI platforms, drawing on successful international 

models like Rechtwijzer in the Netherlands and the British Columbia Civil Resolution Tribunal 

in Canada, which have streamlined legal processes using AI. It suggests that India can benefit 

from these examples, adapting AI solutions to its legal framework. However, challenges such as 

data quality, transparency, and resistance to digitalization need to be overcome to ensure 

successful AI adoption. The research adopts a three-phase methodology: planning, analysis, and 

synthesis. It aims to identify gaps in current dispute resolution practices, highlight the benefits 

of AI, and suggest strategies for overcoming barriers to implementation. The paper concludes 

with actionable recommendations for integrating AI into the construction sector to enhance 

dispute resolution efficiency, improve project success rates, and foster a more collaborative 

environment. Key to this transformation is the involvement of policymakers, industry 

stakeholders, and technology developers to navigate the challenges and facilitate smooth AI 

adoption in construction dispute resolution. 

 

2.0 Literature Review  

 

The literature currently in publication emphasizes how AI can improve legal decision-

making by using precedent-based reasoning and data-driven analysis. Research has examined 

the ways in which Large Language Models (LLMs), including domain-specific models like 

LLaMA-2 and GPT-based architectures, enhance legal text comprehension, case summarization, 

and argument extraction. Furthermore, contract analysis, arbitration support, and litigation 

prediction have all made extensive use of AI-powered tools. But for complicated legal fields like 

construction law, the majority of research is still broad and lacks specific applications. Few 

studies concentrate on construction dispute resolution within the Indian legal system, even 

though AI applications in legal analytics are well-documented. Particular AI models that can 

comprehend the legal, technical, and financial facets of construction disputes are necessary 

because these cases frequently involve multi-party negotiations, arbitration procedures, and 

contractual delays. The lack of a structured AI framework in the literature that is adapted for 

Indian court decisions restricts the usefulness of AI in settling legal disputes pertaining to 

construction. Building on these discoveries, this study creates a unique AI framework that 

combines ML and NLP methods to examine court rulings pertaining to construction disputes. 

The study aims to close the gap between hypothetical AI applications and actual legal issues by 

utilizing extensive legal datasets and AI-driven text processing. By providing a methodical 

approach to gathering, evaluating, and interpreting legal case data, the study presents an 

organized methodology for AI-assisted dispute resolution. 
 

3.0 Methodology 
 

The research follows a two-stage normative legal research approach, aiming to explore 

the integration of Artificial Intelligence (AI) in construction dispute resolution within the Indian 
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legal framework. The study is structured to first analyze existing challenges in construction 

disputes and then propose AI-driven solutions to enhance the efficiency and effectiveness of the 

resolution process.  

 

3.1 Research framework and design 

The research is exploratory, examining the intersection of AI technology and 

construction dispute resolution. The study assesses the current adoption of AI in legal conflict 

resolution and identifies barriers that hinder its effective implementation. 

To achieve this, the research follows a three-phase methodology: 

• Planning: Establishing the scope and objectives, defining key legal and technological 

aspects of AI integration in dispute resolution. 

• Analysis: Examining real-world legal cases, AI applications, and industry challenges. 

• Synthesis: Proposing AI-based solutions, considering legal, ethical, and regulatory 

implications. 

 

3.2 Data collection and preprocessing 

The study relies on a combination of primary and secondary data sources: 

• Literature review: Extensive review of academic journals, legal reports, books, and case 

studies on AI in dispute resolution and construction law. 

• Case study analysis: The research focuses on 100 Bombay High Court cases related to 

construction delay disputes, sourced from https://indiankanoon.org/. The selection criteria 

included cases involving contract delays, arbitration proceedings, and AI references in legal 

resolutions. 

• Data validation: Case details, judicial judgments, and legal precedents were verified for 

authenticity and relevance, ensuring accuracy and reliability. 

 

3.3 AI model development and application 

 The research investigates AI applications such as Large Language Models (LLMs) like 

LLaMA 2 and Python-based frameworks for legal data analysis. However, the study further 

explores: 

• Model Training: Understanding how AI models were trained, fine-tuned, and adapted for 

legal case analysis. 

• Performance Metrics: Evaluating AI effectiveness using parameters such as accuracy in 

case prediction, processing time, and consistency in legal reasoning. 

• AI’s Role in Decision-Making: Assessing how AI assists in automating legal research, 

analyzing precedents, and improving arbitration processes. 

 

3.4 Legal and ethical considerations 

Given the sensitive nature of legal disputes and AI interventions, ethical concerns were 

a priority: 
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• Data Privacy & Compliance: Ensuring adherence to Indian legal standards on data 

confidentiality. 

• Regulatory Challenges: Evaluating existing laws governing AI in dispute resolution and 

identifying gaps for potential policy reforms. 

• Stakeholder Impact: Addressing concerns of lawyers, arbitrators, and policymakers 

regarding AI-assisted legal judgments. 

 

4.0 Model Development 

 

By examining previous court rulings and producing possible legal outcomes, the AI 

model was created to improve legal case prediction. The model sought to support legal 

reasoning and dispute resolution with a high level of accuracy and efficiency by utilizing 

machine learning and natural language processing (NLP) techniques. The AI model was 

designed and developed with the valuable assistance of Atharva Yadav (B.Tech, Computer 

Engineering), whose expertise in system architecture and AI implementation significantly 

enhanced the framework's performance. 

 

4.1 Model training and fine-tuning 

To optimize AI performance for legal case analysis, the study utilized LLaMA-2, fine-

tuned using QLoRA (Quantized Low-Rank Adaptation) on a specialized legal dataset. Training 

was conducted through Hugging Face’s TRL (Transformer Reinforcement Learning) library, 

employing Supervised Fine-Tuning (SFT) techniques. The model was optimized using: 

• Adam optimizer to enhance parameter updates for more efficient learning. 

• Warmup ratio scheduling, ensuring stable convergence during training. 

• Weight decay, reducing overfitting and improving model generalization. 

 

4.2 Performance evaluation metrics 

To assess the reliability and credibility of AI-generated legal outcomes, the model’s 

performance was evaluated using industry-standard metrics, including: 

• Precision, Recall, and F1-score: These metrics measured the AI’s ability to generate 

accurate, relevant, and well-structured legal arguments, comparing AI-generated case 

assessments with human legal expert evaluations. 

• Time Efficiency Analysis: A comparative study was conducted between AI-driven legal 

analysis and traditional manual legal research, demonstrating AI’s ability to significantly 

reduce processing time while maintaining legal accuracy. 

 

4.3 Validation and contextual accuracy 

The AI model's validation process was centred on making sure that legal outputs were 

reliable and contextually accurate, especially in construction delay disputes where time and cost 
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overruns are frequent problems. We verified the AI's logic by contrasting its produced results 

with actual case outcomes rather than seeking legal advice. We started by collecting real-world 

instances of construction delays, carefully examining the data, and then using it to train the 

model. After training, we put the AI to the test by presenting various scenarios and examining 

whether the results matched those of earlier cases. The outcomes demonstrated the model's 

efficiency in resolving such disputes with a high degree of accuracy, roughly 100%. 

Nonetheless, expert legal opinions would still be required to further refine more complicated or 

important cases. 

 

5.0 Model Design 

 

Figure 1: Framework for AI-Integrated Dispute Resolution 
 

 
 

Figure 2: AI-Powered Extraction of Legal Arguments 
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The general framework of the dispute resolution procedure is shown in Figure 1, which 

also demonstrates how AI is used to examine previous court decisions. It highlights efficiency 

gains in dispute assessment and resolution by illuminating the shift from conventional legal 

research techniques to an AI-assisted framework.  Figure 2 illustrates how AI can recognize and 

extract important legal arguments from court documents using Natural Language Processing 

(NLP) techniques. After processing case law data, the model finds precedents, legal principles, 

and crucial dispute elements that are pertinent to the case. The structured extraction guarantees 

the contextual accuracy and legal soundness of the AI-generated evaluations. 

Figure 3 demonstrates how AI methodically arranges and assesses claims and defences, 

representing one of the fundamental functions of AI in legal reasoning. The AI model helps to 

provide a clearer understanding of legal positions in a dispute by organizing respondent 

arguments, plaintiff claims, and judicial interpretations. Legal decision-making is improved, and 

case prediction accuracy is increased by this structured format. 

 

Figure 3: Analysis of Structured Claims and Defences 

 

 
 

Figure 4 illustrates the creation of a legal judgment based on prior case law and legal 

principles, which is the last stage of AI-assisted legal analysis. In order to make sure that its 

forecasts concur with past decisions and judicial interpretations, the model maps patterns of 

legal reasoning. This step illustrates how artificial intelligence (AI) can assist lawyers and 

arbitrators in resolving disputes by proposing possible case outcomes based on precedent-based 

reasoning. 
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Figure 4: Case Judgment Process Generated by AI 

 

 
 

6.0 Conclusion  

 

This study emphasizes how AI has the potential to revolutionize the evaluation of legal 

cases, especially in construction dispute resolution. Legal analysis can be carried out more 

quickly by utilizing AI-driven technologies, which will improve accuracy and transparency 

while cutting down on case processing time. AI-driven legal analytics is now more accessible 

thanks to the QLoRA-assisted fine-tuning of LLaMA-2, which showed that AI adoption is 

feasible even for small and medium-sized businesses. Notwithstanding these benefits, issues still 

exist, such as worries about data integrity, adherence to regulations, and opposition from 

stakeholders. The study emphasizes the necessity of strong legal frameworks to guarantee 

impartial, equitable, and morally sound AI applications in the legal field. AI's successful 

integration into dispute resolution still depends on addressing algorithmic biases and making 

sure it complies with current legal frameworks. Future studies should concentrate on growing AI 

training datasets, adding legal expertise specific to a given domain, and improving AI models 

for enhanced contextual comprehension. Legal professionals also need to be AI literate in order 

to properly interpret insights produced by AI. AI's potential can be maximized while 

maintaining fairness and dependability in legal decision-making through a hybrid approach that 

combines human expertise with AI-driven legal analytics. 
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