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Abstract:- The construction industry is undergoing a technological transformation, with Artificial 

Intelligence (AI) and Machine Learning (ML) emerging as pivotal tools in enhancing cost forecasting 

accuracy and efficiency. Traditional methods, while foundational, often fall short in managing the 

complexities and uncertainties of modern construction projects. This review explores the potential of AI 

and ML to revolutionize cost forecasting by analyzing their applications, advantages, challenges, and 

future opportunities. AI and ML models leverage vast datasets, identify complex patterns, and generate 

dynamic predictions, significantly improving accuracy compared to traditional approaches. These 

technologies also offer substantial time and cost efficiencies, reducing project delays and budget 

overruns. Real-world implementations, such as AI-driven platforms like Buildots and SmartBuild AI, 

highlight their practical benefits in managing large-scale infrastructure projects. Additionally, real-time 

forecasting, enabled by integration with IoT and Big Data, allows for adaptive decision-making, 

enhancing project resilience to unexpected changes. However, the adoption of AI and ML in construction 

is not without challenges. Key barriers include data standardization issues, high computational 

requirements, and resistance to change among industry professionals. Ethical and regulatory concerns, 

such as algorithm biases and accountability for AI-driven decisions, further complicate their integration. 

Lessons from case studies emphasize the importance of addressing these challenges through standardized 

data practices, investment in training and education, and the development of transparent and scalable AI 

solutions. Future research opportunities lie in the development of hybrid models that combine AI with 

traditional statistical methods to improve forecasting accuracy. Scalable and accessible AI solutions, 

integrated with IoT and Big Data, promise to revolutionize cost forecasting across projects of varying 

sizes and complexities. Addressing ethical and regulatory concerns through frameworks for responsible 

AI use will be critical in building stakeholder trust and ensuring long-term adoption. This review 

underscores the transformative potential of AI and ML in cost forecasting, advocating for strategic 

investments in research, training, and technology development. By embracing these advancements, the 

construction industry can achieve greater efficiency, sustainability, and resilience, paving the way for a 

smarter and more adaptive future. 
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1. Introduction 

The construction industry is a cornerstone of global economic development, contributing significantly to 

infrastructure growth and employment (Jung et al., 2023). A critical aspect of successful construction 

project management is accurate cost forecasting, which ensures projects are completed within budget and 

on schedule (Li et al., 2022). Traditional cost estimation methods, while foundational, often encounter 

challenges that can lead to budget overruns and project delays (Zhang & Wang, 2021). The advent of 

Artificial Intelligence (AI) and Machine Learning (ML) offers innovative solutions to enhance the 

accuracy and efficiency of construction cost forecasting (Kim et al., 2023). 

1.1 Background 

Importance of Cost Forecasting in the Construction Industry 

Accurate cost forecasting is vital for the viability and success of construction projects. It enables 

stakeholders to allocate resources effectively, plan budgets, and make informed decisions throughout the 

project lifecycle (Siddiqui et al., 2023). Construction projects, especially large-scale ones, involve a 

multitude of variables such as material costs, labor, and market fluctuations, making accurate forecasting 

complex yet essential (Chen et al., 2021). In recent years, the demand for precise cost estimation has 

increased due to the competitive nature of the construction industry and the rising costs of materials and 

labor (Miller & Brown, 2022). Traditional methods, such as regression analysis or heuristic approaches, 

lack the adaptability and accuracy needed for today’s complex projects (Li et al., 2022). 

Challenges in Traditional Cost Estimation Methods 

Despite their widespread use, traditional cost estimation methods have several limitations. They rely 

heavily on historical data and expert judgment, which can introduce biases and inaccuracies (Zhang & 

Wang, 2021). Furthermore, these methods often fail to account for dynamic changes in market conditions, 

leading to cost discrepancies and project delays (Kim et al., 2023). For instance, unexpected fluctuations 

in material prices or labor availability can significantly impact project budgets, often catching estimators 

off guard (Chen et al., 2021). Another critical challenge is the inability of traditional methods to manage 

large datasets effectively. As construction projects grow in scale and complexity, the volume of data 

generated increases exponentially. Traditional approaches struggle to process and analyze this data 

efficiently, resulting in suboptimal forecasting outcomes (Miller & Brown, 2022). 

1.2 Role of AI and ML 

How AI and ML Provide Innovative Solutions 

AI and ML have emerged as transformative tools in construction cost forecasting, addressing many 

limitations of traditional methods. These technologies leverage advanced algorithms and computational 

power to analyze vast datasets, identify patterns, and generate accurate predictions (Jung et al., 2023). 

Unlike traditional methods, AI and ML can adapt to changing market conditions and incorporate real-time 

data, enhancing the precision of cost forecasts (Siddiqui et al., 2023). For example, neural networks and 

support vector machines have been successfully applied to predict construction costs, outperforming 

traditional regression models (Kim et al., 2023). These tools not only reduce the time required for cost 

estimation but also minimize human errors and biases (Li et al., 2022). 

Brief Overview of Their Application in Cost Forecasting 

The application of AI and ML in cost forecasting extends beyond basic prediction models. These 

technologies are used to optimize resource allocation, assess risk factors, and simulate various project 
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scenarios (Zhang & Wang, 2021). By integrating AI-driven insights into the decision-making process, 

construction firms can improve project planning and mitigate financial risks (Chen et al., 2021). Recent 

advancements, such as reinforcement learning and deep learning, have further expanded the capabilities 

of AI and ML in construction cost forecasting. These approaches enable models to learn from past 

experiences and continuously improve their accuracy over time (Miller & Brown, 2022). Moreover, the 

integration of AI and ML with Building Information Modeling (BIM) systems has streamlined the 

forecasting process, providing stakeholders with a comprehensive view of project costs (Jung et al., 

2023). 

1.3 Objectives of the Review 

This review aims to explore the potential of AI and ML tools in revolutionizing construction cost 

forecasting. The primary objectives are: 

1. To examine the current state of AI and ML applications in cost forecasting. 

2. To identify the advantages and limitations of these technologies. 

3. To highlight future research opportunities and industry trends in this domain. 

By addressing these objectives, the review seeks to provide a comprehensive understanding of how AI 

and ML can transform construction cost forecasting, ultimately enhancing project efficiency and financial 

sustainability (Siddiqui et al., 2023). 

2. Overview of Artificial Intelligence and Machine Learning 

Artificial Intelligence (AI) and Machine Learning (ML) have revolutionized various industries by 

enabling systems to perform tasks that typically require human intelligence (Mitchell et al., 2022). In the 

construction sector, these technologies have been instrumental in enhancing cost forecasting accuracy and 

efficiency (Smith et al., 2023). This section provides an in-depth overview of AI and ML, their key 

techniques used in cost forecasting, and their evolution within the construction industry. 

2.1 Introduction to AI and ML 

Definitions and Basic Concepts 

Artificial Intelligence (AI) refers to the simulation of human intelligence in machines programmed to 

think, reason, and learn like humans (Russell & Norvig, 2021). It encompasses a wide range of 

capabilities, including problem-solving, perception, and language understanding. Machine Learning 

(ML), a subset of AI, involves algorithms that learn from data and make predictions or decisions without 

explicit programming for each task (Goodfellow et al., 2016). 

ML algorithms are typically categorized into three types (Zhang et al., 2023): 

1. Supervised Learning: The algorithm is trained on labeled data, meaning the input comes with 

the correct output. The model learns to predict outcomes based on these input-output pairs. 

2. Unsupervised Learning: The algorithm identifies patterns and relationships in data without 

labeled outcomes. 

3. Reinforcement Learning: The algorithm interacts with its environment and receives feedback in 

the form of rewards or penalties, optimizing its actions over time. 
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These learning paradigms form the foundation of AI and ML applications across industries, including 

construction. 

 

 

Fig.1 

 

2.2 Key Techniques Used in Cost Forecasting 

In construction cost forecasting, several ML techniques are widely applied. Each technique offers unique 

advantages based on the complexity and nature of the data. 

Neural Networks 

Neural networks, inspired by the human brain, consist of interconnected nodes or "neurons" organized in 

layers. These models excel in capturing complex, nonlinear relationships within data (LeCun et al., 2015). 

In construction cost forecasting, neural networks have been used to predict costs based on project 

parameters such as materials, labor, and timelines (Kim & Park, 2023). 

Decision Trees 

Decision trees are simple yet powerful models that split data into branches based on feature values, 

leading to a predicted outcome (Quinlan, 1996). They are popular in construction cost estimation due to 

their interpretability and ability to handle both numerical and categorical data (Xu et al., 2023). 

Support Vector Machines 

Support Vector Machines (SVMs) are effective in handling high-dimensional data and are particularly 

useful for classification and regression tasks (Cortes &Vapnik, 1995). They have been employed in 

construction projects to forecast costs with high accuracy, especially when data is limited (Chen & Li, 

2022). 

Ensemble Methods 

Ensemble methods, such as Random Forest and Gradient Boosting, combine multiple models to improve 

prediction accuracy. Random Forest, for instance, builds multiple decision trees and aggregates their 

predictions, making it robust against overfitting (Breiman, 2001). Gradient Boosting sequentially 
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minimizes prediction errors, enhancing performance (Friedman, 2001). These methods are widely used in 

construction for their adaptability to diverse datasets (Wang et al., 2023). 

2.3 Evolution of AI/ML in Construction 

Historical Perspective and Adoption Trends 

The adoption of AI and ML in the construction industry has evolved significantly over the past two 

decades. Initially, their application was limited to research prototypes, with minimal integration into real-

world projects (Kamat & Martinez, 2021). However, advancements in computational power and data 

availability have driven a surge in AI and ML applications across the industry (Nguyen et al., 2023). One 

notable milestone was the integration of ML algorithms with Building Information Modeling (BIM) 

systems, enabling dynamic cost forecasting and real-time updates (Azhar, 2022). Recent years have 

witnessed the rise of cloud-based platforms and IoT-enabled construction sites, further accelerating the 

adoption of AI-driven cost forecasting tools (Patil & Joshi, 2023). The use of AI and ML in construction 

is now transitioning from niche applications to mainstream practices, with firms increasingly recognizing 

their potential to reduce costs, enhance accuracy, and mitigate risks (Smith et al., 2023). 

3. Current Applications of AI and ML in Construction Cost Forecasting 

The construction industry is increasingly adopting Artificial Intelligence (AI) and Machine Learning 

(ML) to enhance the accuracy and efficiency of cost forecasting (Rahman et al., 2023). These 

technologies enable the analysis of vast datasets, identification of complex patterns, and generation of 

precise predictions, thereby transforming traditional cost estimation methods (Xu & Li, 2023). 

3.1 Data Sources and Preprocessing 

Types of Data Used 

Effective construction cost forecasting relies on diverse data sources, including: 

 Historical Project Data: Information from past projects, such as budgets, expenditures, 

timelines, and outcomes, forms the backbone of predictive models (Ahmed et al., 2023). 

 Market Trends: Data on material costs, labor rates, and economic indicators provide insights 

into external factors affecting project costs (Jain et al., 2022). 

 Project-Specific Data: Variables such as project size, complexity, and geographical location are 

critical inputs for cost forecasting models (Chen & Zhao, 2022). 

Importance of Data Quality and Preprocessing 

Data quality directly impacts the performance of AI and ML models. High-quality, clean, and consistent 

data enables models to generate accurate predictions (Singh et al., 2023). Preprocessing steps, such as 

removing outliers, handling missing values, and normalizing data, ensure that inputs are standardized and 

meaningful (Wang & Zhang, 2023). Feature selection and engineering further enhance model 

performance by identifying the most relevant variables (Patel et al., 2023). 

3.2 Predictive Models 

Overview of Predictive Modeling Approaches 

AI and ML models used in construction cost forecasting range from traditional supervised learning 

algorithms to advanced deep learning techniques. Key approaches include: 

Positif Journal

Vol 25, Issue 3, 2025

Issn No : 0048-4911

Page No : 115



 Linear Regression Models: Provide baseline predictions but struggle with non-linear 

relationships. 

 Neural Networks: Capture complex patterns in data and are widely used for cost forecasting (Li 

et al., 2023). 

 Ensemble Techniques: Such as Random Forest and Gradient Boosting, improve prediction 

accuracy by combining multiple models (Rahman et al., 2023). 

Examples of AI/ML Tools in Use 

Various tools and frameworks facilitate the implementation of AI and ML models in construction, 

including: 

 TensorFlow: An open-source deep learning framework widely used for neural network 

development. 

 PyTorch: Known for its flexibility and ease of use, especially in research and development 

contexts. 

 Scikit-learn: A library for classical ML techniques such as decision trees and support vector 

machines. 

3.3 Accuracy and Efficiency 

Comparative Analysis with Traditional Methods 

AI and ML models significantly outperform traditional methods in terms of accuracy and efficiency. Table 

1 provides a comparative analysis of these approaches. 

Aspect Traditional Methods AI/ML Models 

Accuracy Moderate High 

Handling Complexity Limited Excellent 

Adaptability Rigid Flexible 

Time Efficiency Slow Fast 

Data Requirements Historical data only Diverse datasets 

Table 1 

AI/ML models not only enhance prediction precision but also reduce the time required for cost 

forecasting, enabling real-time updates and dynamic adjustments (Singh et al., 2023). These capabilities 

empower construction firms to manage resources more effectively and mitigate financial risks (Ahmed et 

al., 2023). 

4. Advantages of Using AI and ML in Cost Forecasting 

The integration of Artificial Intelligence (AI) and Machine Learning (ML) into construction cost 

forecasting has revolutionized the industry by enhancing accuracy, efficiency, and adaptability (Cheng et 
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al., 2023). This section explores the key advantages of employing AI and ML in cost forecasting, 

supported by recent case studies and research findings. 

4.1 Improved Accuracy 

Case Studies Showing Enhanced Forecasting Precision 

AI and ML algorithms have demonstrated superior accuracy in predicting construction costs compared to 

traditional estimation methods (Zhang et al., 2023). By analyzing vast datasets, these technologies 

identify complex patterns and relationships that human estimators might overlook (Rahimi & Smith, 

2022). For instance, a case study on a large-scale infrastructure project in Singapore revealed that neural 

networks outperformed traditional methods, reducing cost estimation errors by 20% (Chen & Wang, 

2022). Similarly, ML models applied to housing projects in the United States improved forecasting 

precision, helping contractors allocate budgets more effectively (Nguyen et al., 2023). 

4.2 Time and Cost Efficiency 

Reduction in Project Delays and Budget Overruns 

AI and ML significantly reduce the time required for cost estimation by automating data analysis and 

prediction processes. Traditional methods often take weeks or months to deliver accurate forecasts, 

whereas AI-powered tools can generate precise estimates within hours (Jain et al., 2022). A study 

conducted by Patel et al. (2023) demonstrated that AI-based cost forecasting tools decreased project 

delays by 15% and budget overruns by 18% in commercial construction projects in India. These 

efficiencies enable firms to allocate resources more effectively and mitigate financial risks (Smith et al., 

2023). 

4.3 Handling Complexities 

Managing Multi-variable Dependencies 

Construction projects often involve numerous interdependent variables, such as material costs, labor 

availability, weather conditions, and market trends (Rahimi & Smith, 2022). Traditional methods struggle 

to account for these complexities, leading to inaccuracies. AI and ML models excel in managing multi-

variable dependencies by leveraging advanced algorithms, such as ensemble techniques and neural 

networks (Cheng et al., 2023). For example, Random Forest models were used in a study to predict costs 

for a mixed-use development project, achieving higher accuracy by considering variables like inflation 

rates and material price volatility (Zhang et al., 2023). 

4.4 Real-time Forecasting 

Adaptive Forecasting Based on Real-time Data 

One of the most transformative advantages of AI and ML is their ability to perform real-time forecasting. 

By integrating with IoT devices and cloud-based platforms, these models continuously update predictions 

based on live data (Patel et al., 2023). In a pilot project for a smart city initiative in South Korea, AI-

driven cost forecasting systems provided real-time updates, allowing project managers to adjust budgets 

dynamically based on evolving conditions (Nguyen et al., 2023). This capability minimizes risks 

associated with unforeseen circumstances, such as sudden material price surges or labor shortages (Chen 

& Wang, 2022). 

5. Challenges and Limitations of AI and ML in Construction Cost Forecasting 
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The integration of Artificial Intelligence (AI) and Machine Learning (ML) into construction cost 

forecasting offers significant advantages, yet it also presents several challenges and limitations that must 

be addressed to fully harness their potential (Kim et al., 2023). This section delves into the key obstacles 

associated with data, technology, human factors, and ethical and regulatory concerns. 

 

Fig.2 

 

5.1 Data-Related Issues 

Lack of Standardized Datasets 

The construction industry lacks standardized datasets, leading to inconsistencies in data formats, 

terminologies, and measurement units across different projects and organizations (Cheng et al., 2023). 

This fragmentation hampers the development of robust AI and ML models, as they rely on large volumes 

of uniform data for training and validation (Nguyen & Lee, 2023). Without standardized datasets, models 

may fail to generalize effectively, limiting their scalability. 

Data Privacy and Security Concerns 

Another critical challenge is ensuring data privacy and security. Construction projects often involve 

sensitive information about costs, contracts, and stakeholders (Rahimi et al., 2023). The integration of AI 

and ML requires data sharing and storage, which increases the risk of data breaches and unauthorized 

access (Singh et al., 2023). Establishing secure data management practices and compliance with 

regulations like GDPR is essential for mitigating these risks. 

5.2 Technological Barriers 

High Computational Requirements 

AI and ML models, especially those involving deep learning, demand substantial computational power 

and resources. This requirement can be a barrier for small and medium-sized construction firms with 

limited budgets (Wang et al., 2023). The need for specialized hardware, such as GPUs and cloud-based 

systems, further adds to the costs. 

Integration with Existing Systems 

Integrating AI and ML tools with legacy systems is another significant hurdle. Many construction firms 

rely on outdated technologies that are incompatible with modern AI/ML solutions (Chen & Zhao, 2023). 
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This lack of integration can result in inefficiencies and delays in adopting these advanced tools, reducing 

their effectiveness. 

5.3 Human Factors 

Resistance to Change 

Resistance to change is a common challenge in the adoption of AI and ML in the construction industry. 

Employees and stakeholders may be hesitant to trust new technologies, preferring traditional methods 

they are familiar with (Li et al., 2023). Overcoming this resistance requires effective change management 

strategies and clear communication of the benefits of AI and ML. 

Skill Gap in Using AI/ML Tools 

The successful implementation of AI and ML depends on the availability of skilled professionals who can 

develop, deploy, and maintain these models. However, there is a significant skill gap in the construction 

industry, with limited access to trained data scientists and AI specialists (Zhang & Huang, 2023). 

Investing in training programs and education initiatives is crucial to bridge this gap. 

5.4 Ethical and Regulatory Concerns 

Potential Biases in Algorithms 

AI and ML models are prone to biases that can arise from unrepresentative or imbalanced training data. 

These biases can lead to inaccurate predictions and discriminatory outcomes, undermining trust in the 

technology (Cheng et al., 2023). Ensuring fairness and transparency in AI algorithms is a critical area of 

ongoing research. 

Legal Implications of AI-Driven Decisions 

The use of AI in cost forecasting raises legal questions about accountability and liability. For instance, if 

an AI model provides an inaccurate cost estimate that leads to financial losses, determining responsibility 

can be complex (Rahimi et al., 2023). Developing clear legal frameworks and policies to address these 

issues is essential for fostering trust in AI applications. 

6. Future Directions and Research Opportunities in AI and ML for Construction Cost Forecasting 

The integration of Artificial Intelligence (AI) and Machine Learning (ML) in construction cost forecasting 

has yielded significant advancements. However, to fully harness their potential, ongoing research and 

development are essential (Taylor et al., 2023). This section explores future directions and research 

opportunities, focusing on enhancing model accuracy, automation and scalability, integration with the 

Internet of Things (IoT) and Big Data, and addressing ethical concerns. 

6.1 Enhancing Model Accuracy 

Exploration of Hybrid Models 

Hybrid models that combine AI techniques with traditional statistical methods offer a promising avenue 

for improving forecasting accuracy (Rahman et al., 2023). By leveraging the strengths of both 

approaches, hybrid models can better handle complex data patterns and reduce prediction errors. For 

instance, combining regression analysis with neural networks has shown significant improvements in cost 

forecasting accuracy for infrastructure projects (Cheng & Li, 2023). 

6.2 Automation and Scalability 
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Development of Scalable AI Solutions 

Scalability is critical for the widespread adoption of AI and ML in the construction industry. Scalable 

solutions can handle large datasets, adapt to varying project sizes, and operate across multiple 

construction sites simultaneously (Patel & Singh, 2023). Recent advancements in cloud computing and 

distributed systems have facilitated the development of scalable AI models, enabling real-time forecasting 

for mega projects (Nguyen et al., 2023). Table 2 provides benefits of automation and scalability in 

construction cost forecasting 

Feature Impact on Forecasting 

Real-time Processing Enables immediate adjustments to forecasts 

Cross-Site Application Supports multi-site project management 

Resource Optimization Enhances efficiency in resource allocation 

Table 2  

 

6.3 Integration with IoT and Big Data 

Role of IoT and Big Data in Enhancing AI/ML Performance 

The integration of IoT and Big Data with AI and ML technologies represents a transformative opportunity 

for the construction industry. IoT devices, such as sensors and trackers, provide real-time data on material 

usage, equipment performance, and environmental conditions (Wang et al., 2023). When combined with 

Big Data analytics, these inputs enable AI models to generate more accurate and dynamic cost forecasts 

(Jain et al., 2023). For example, IoT-enabled smart construction sites can automatically collect and 

analyze data, feeding it into ML algorithms to predict potential delays or cost overruns (Rahman et al., 

2023). Such systems improve decision-making and reduce reliance on manual data entry, minimizing 

human errors. 

6.4 Addressing Ethical Concerns 

Frameworks for Responsible AI Use in Construction 

The ethical use of AI and ML in construction is critical for building trust and ensuring long-term 

sustainability. Frameworks for responsible AI use should address issues such as transparency, 

accountability, and bias mitigation (Cheng & Li, 2023). Developing explainable AI (XAI) models that 

provide clear justifications for their predictions can enhance stakeholder confidence (Patel & Singh, 

2023). Moreover, legal and regulatory frameworks must evolve to define accountability in AI-driven 

decisions, particularly in cases of financial losses or inaccuracies (Nguyen et al., 2023). Collaborative 

efforts between governments, academia, and industry are essential to establish ethical guidelines for AI 

adoption. 

7. Case Studies and Industry Insights 

The adoption of Artificial Intelligence (AI) and Machine Learning (ML) in construction cost forecasting 

has led to notable successes and challenges. This section examines real-world implementations, lessons 
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learned, and industry stakeholder feedback, providing a comprehensive understanding of AI/ML 

integration in construction (Kim et al., 2023). 

7.1 Successful Implementations 

Real-World Examples of AI/ML in Cost Forecasting 

Several construction firms have successfully integrated AI and ML into their cost forecasting processes, 

resulting in improved accuracy and efficiency (Jain et al., 2023). Notable examples include: 

 Buildots: An Israeli startup that utilizes AI to monitor construction site progress and predict 

potential delays and cost overruns. By analyzing real-time data from 360-degree cameras, 

Buildots has improved project management efficiency by 25% (Patel & Rahman, 2023). 

 Procore Technologies: This platform integrates ML algorithms to forecast construction costs 

based on historical project data, enhancing accuracy by 18% compared to traditional methods 

(Nguyen et al., 2023). 

 SmartBuild AI: A UK-based company specializing in AI-driven cost estimation for large-scale 

infrastructure projects. Its models reduced forecasting errors by 22% in a case study involving 

railway construction (Wang et al., 2023). 

7.2 Lessons Learned 

Challenges Faced and Solutions Implemented 

The implementation of AI and ML in construction cost forecasting has not been without challenges. Table 

3 summarizes key challenges and corresponding solutions: 

Challenge Solution 

Data inconsistency across projects Adoption of standardized data formats (Kim et al., 2023) 

Resistance to change among staff 
Training programs and stakeholder engagement (Cheng & Li, 

2023) 

High computational costs Leveraging cloud-based AI solutions (Patel & Rahman, 2023) 

Limited access to skilled 

professionals 
Partnerships with academic institutions (Nguyen et al., 2023) 

Table 3 

7.3 Feedback from Industry Stakeholders 

Perception of AI/ML Adoption in the Construction Industry 

Stakeholder feedback on AI and ML adoption in construction cost forecasting has been generally positive, 

albeit cautious (Jain et al., 2023). Key insights include: 

 Enhanced Decision-Making: Project managers reported that AI tools provided actionable 

insights that were previously unattainable, improving resource allocation and risk management 

(Wang et al., 2023). 
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 Efficiency Gains: Contractors appreciated the reduction in manual workload and faster 

turnaround times for cost estimates (Nguyen et al., 2023). 

 Concerns About Transparency: Some stakeholders expressed concerns about the "black-box" 

nature of AI models, emphasizing the need for explainable AI solutions (Patel & Rahman, 2023). 

Feedback underscores the need for continuous engagement with stakeholders to address their concerns 

and enhance the adoption process. 

8. Conclusion 

8.1 Summary of Findings 

The review highlighted the transformative potential of AI and ML in construction cost forecasting. 

Traditional cost estimation methods, while foundational, often struggle with accuracy and adaptability 

due to their reliance on historical data and static assumptions. AI and ML models, on the other hand, 

leverage vast and diverse datasets, identify complex patterns, and provide dynamic predictions.Key 

findings include: 

 Enhanced accuracy: AI and ML models consistently outperform traditional methods in cost 

prediction, reducing errors and improving decision-making. 

 Time and cost efficiency: Automation in forecasting processes has significantly reduced project 

delays and budget overruns. 

 Handling complexities: AI and ML effectively manage multi-variable dependencies and adapt to 

changing project conditions. 

 Real-time forecasting: Integration with IoT and Big Data enables real-time updates, improving 

responsiveness to unforeseen challenges. 

Challenges remain, such as data standardization, technological integration, and ethical considerations. 

However, successful implementations and positive stakeholder feedback underscore the viability of these 

technologies in revolutionizing cost forecasting practices. 

8.2 Implications for Industry 

The adoption of AI and ML has profound implications for the construction industry. By enabling more 

accurate and efficient cost forecasting, these technologies can mitigate financial risks and enhance project 

management capabilities. Firms that embrace AI and ML gain a competitive edge by delivering projects 

on time and within budget, fostering client trust and satisfaction. The ability to analyze large datasets and 

predict outcomes with precision allows for better resource allocation and risk management. Additionally, 

real-time forecasting ensures that construction projects can adapt to unexpected changes, such as 

fluctuating material prices or labor shortages, thereby reducing the likelihood of costly disruptions. 

Furthermore, the scalability of AI and ML solutions supports their application across projects of varying 

sizes and complexities. This flexibility makes these technologies accessible to a broader range of 

construction firms, from small enterprises to large corporations. As the industry continues to digitize, AI 

and ML will play a central role in shaping the future of construction cost forecasting. Their integration 

with emerging technologies, such as Building Information Modeling (BIM) and IoT, will further enhance 

their impact, driving innovation and efficiency. 
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