
[image: See the source image]



Course: Business management
Module name: Dissertation Proposal
Module code: LCBB6000
Lecturer: Dr Sadeque Shaikh
Title of report: Critically analyse the impact of AI (Artificial Intelligence) on the Construction Industry
      Student: Stanimira Nikolova Nikolova
ID Number: 2118452



[bookmark: _Hlk173846719]
Critically analyse the impact of AI on the Construction Industry
TABLE OF CONTENT
1. Chapter 1: Introduction………………………………………………………page 3
2. Background of the topic………………………………………………………page 3
3. Significance of the topic………………………………………………………page3
4. Purpose of the research……………………………………………………page 3
5. Aim, objectives and research questions…………………………………...page 4
6. Chapter 2: Literature review…………………………………………………page 5
7. To identify the role of AI in the construction industry and past studies…………………………………………………………………………page 5
8. To analyse the challenges of adopting AI in the construction industry…………………………………………………………………………page 5
9. The application of AI in the construction industry to understand the opportunities, trends, and barriers…………………………………………page 6
10. Recommendation of effective use of AI……………………………………page 8
11. Chapter 3: Research Method and Methodology…………………………page 8
12. Research Philosophy/Paradigm……………………………………………page 8
13. Research Approach and Methodology……………………………………page 9
14. Data Collection and research design………………………………………page 9
15. Gantt Chart…………………………………………………………………page 10
16. Ethical consideration………………………………………………………...page 11
17. Reference list………………………………………………………………...page 12








Chapter 1: Introduction 
1.1. Background of the topic
According to Hurliman et al (2019) climate change is causing widespread changes worldwide, including storms, rising sea levels, floods, and temperature rises. The Paris Agreement calls for adaptation and mitigation measures to minimize climate change impact and reduce greenhouse gas emissions. The construction industry is a key contributor, accounting for 6.4% of global GHG emissions in 2010, and significant changes in design and practices can help reduce emissions. World Economic Forum (2024) states that AI (Artificial Intelligence) is a necessity for construction industries looking to thrive and survive in the new generation of the built world.
1.2. Significance of the topic
· This research will continue to study AI in the construction industry by other researchers and scholars. 
· This research on the other hand aims to focus on the challenges which have been faced by the construction industry and how AI can contribute to economic growth. 
· This research also can be significant for the construction industry in the UK for adopting effective strategies and improving organisational management and the overall productivity of the construction workforce.
1.3. Purpose of the research 
The construction industry faces challenges like time overruns, cost, health and safety, productivity, and labour shortages, making it one of the least digitized globally (Abioye et al,2021) Advanced digital technology such as Artificial Intelligence (AI) is currently revolutionising industries of the fields of retail, manufacturing, and telecommunications. The subfields of AI such as machine learning, computer vision, knowledge-based systems, optimization, and robotics are applied in other successful industries to increase profitability, safety as well as security and efficiency. In recent years and challenges that people have been through such as COVID-19, labour shortages and the need to provide sustainable infrastructure construction industry rapidly improved its technological capacity and embraced digitisation (Abioye et al,2021) 
This research will explore the challenges related to the best outcome in the construction industry looking to survive in the new generation of the built world. 
1.4. Aim, objectives and research questions
Aim
The purpose of the research is to examine the role of AI in the construction industry and its management and understand its significance in improving the outcome of the final project. 
Objectives
· To identify the role of AI in the construction industry 
· To analyse the challenges of adopting AI in the construction industry 
·  The application of AI in the construction industry to understand, opportunities, trends, and barriers
· Recommendation of effective use of AI
Questions and research guidelines 
It is important to answer the following research questions for the purpose of addressing the identifies gap
· In what areas is artificial intelligence used in the building industry and in what area be applied in the construction sector in the future?
· What obstacles exist for the construction business when it comes to implementing AI?
· Examine AI applications in construction critically to identify trends, opportunities, and obstacles.

· Determine the prospects for expanding the use of AI in the construction sector and obstacles preventing AI from being widely used in the building sector.
· Recommendation



Chapter 2: Literature review
2.1. To identify the role of AI in the construction industry and past studies 
Oswald et al (2021) state that the construction industry faces significant challenges in quality, compliance, and safety, necessitating a radical rethinking of the construction project lifecycle following recent high-profile failures. The importance of organisational culture is also highlighted in ensuring safety-related behaviour and suggests that regulatory success should be more deeply considered within policy making. This industry faces regulatory decoupling practices in quality management due to company culture, site manager autonomy and support as the built environment explore new sustainable designs. Materials as well as performance outcomes, new safety and regulatory issues have emerged to prevent errors and ensure the industry's long-term success. The construction industry faces new challenges due to the growing urban built environment, energy and communication networks, and safety-critical disturbances in infrastructure projects. These incidents can have a significant impact on worker’s safety and disrupt public and local business. Maintaining safety is essential for the construction industry as well as increasing quality and reducing disruptions in modern city spaces. 
2.2. To analyse the challenges of adopting AI in the construction industry
[bookmark: _Hlk172627118]According to Massimo et al (2022), major subfields in the construction industry of AI are knowledge-based systems, machine learning, robotics, computer vision, automated planning and scheduling, natural language processing and optimisation. By leveraging big data analytics and streamlining work processes, adopting AI can reduce a lot of the time spent on repetitive tasks. The fragmentation of the sector has caused issues with data capture and retention, which is the biggest barrier to using AI on a building site. Most algorithms require accurate data for training and applying AI in construction sites is challenging. Collective large datasets are time-consuming and costly for the construction industry (Massimo et al 2022). Vergo Technology (2024) states that new opportunities can be offered with AI technologies to promote sustainability and reduce waste generation through real-time monitoring, AI also can revolutionize how waste of construction is managed. Challenges such as implementation cost, data collection and ethical considerations need to be addressed carefully.
2.3. The application of AI in the construction industry to understand the opportunities, trends, and barriers
Popovych (2024) states that AI become widely used in the construction industry, optimising the process, and improving effectiveness. To meet specific project needs AI creates a tailored workforce to make sure that critical tasks are completed on time and all the resources are used effectively. AI helps manage budgets and minimises costly mistakes. AI can consider task priorities, workforce availability and task dependencies which helps to reduce delays. AI can also alert systems to dangerous situations. ViAct’s system can measure productivity and time spent on specific activities. OpenSpace AI utilizes AI algorithms to monitor construction sites, compare progress to plan, identify discrepancies, and highlight areas of attention, reducing rework and adhering to design specifications using data collection. With AI plan-build comparison tools errors can be minimized and ensure that the build structure aligns with the intended design. 
Popovych (2024) points out that AI-powered platforms like Construction City make site documentation easier by using computer vision and machine learning to analyse on-site data. They also offer features for remote stakeholders. AI also aids in design optimization, generating multiple design options based on factors like cost, material efficiency and structural integrity. Building Information Modelling (BIM) platforms use AI to provide real-time access to project data, enhancing collaboration and communication among stakeholders. Dye (2023) states that AI-driven software like Building Information Modelling (BIM) revolutionizes construction by creating detailed 3D models of buildings and infrastructure, enabling engineers and architects to visualize projects before construction.
Popovych (2024) highlighted that The Internet of Things (IoT) collects real-time data from sensors embedded in buildings, construction sites, and equipment, allowing AI algorithms to analyse this data for various purposes. For instance, IoT sensors with AI analytics can identify cracks and alert if something is wrong with the building which is important to maintain and expand life expectancy of the building. Due to climate change sustainability become more important and AI can be used for greener construction including energy consumption, material selection and construction recycling. To keep human workers safer and boost productivity the adoption of robotics is set to increase in the construction industry and some already exist such as bricklaying, demolition, and measurement tasks. AI promise for advancement, innovation, and companies that implement AI will be more competitive. Institute for Automation and Applied Informatics (2023) states that SDaC, or Smart Design and Construction, is an AI-driven approach to the construction industry, aiming to enhance efficiency, safety, and predictive decision-making by analysing large data sets and making predictive decisions. 
Mohapatra et al (2023) points out that AI can enhance efficiency in construction tasks like surveying, quality control, equipment maintenance, safety. By creating 3D models, AI can monitor processes, predict equipment failures, optimize energy consumption, automate tasks, and enhance security. This leads to cost savings, improved efficiency, and enhanced security. AI is increasingly being used in the construction industry, improving efficiency, productivity, and reducing waste. It can analyse data from various sources, automate repetitive tasks, and enhance collaboration. However, companies must consider ethical implications and ensure transparency in the use of AI. The integration of AI in construction and engineering can bring powerful benefits, but caution must be exercised to ensure fairness and benefit for all stakeholders.

According to Abioye et al (2021) state that a lot of projects of AI in the construction industry are still developing but AI has the potential to enhance effectiveness and productivity in the construction industry. Construction jobs are at risk over the next decade due to the prevalence of automation increases. However, the adoption of these technologies could create new roles, such as BIM project managers and engineers. Researchers, AI engineers, and trainers also will be needed to adopt and ensure the efficient use of automation solutions. According to Appen Limited (2024), artificial intelligence (AI) is predicted to be the biggest advance of this decade, and deep learning technologies are even predicted to displace some industries. At the same time, these technologies are likely to generate 133 million new employment and boost GDP. To stay competitive workers and businesses must invest in cultivating new technological skills as the opportunities for professional growth and business are endless. Vergo Technology (2024) points out that AI implementation requires comprehensive and reliable data which is crucial to leveraging AI effectively for waste management. 
UK Construction Industry (2023) highlights its significant contribution to the UK GDP, affecting sectors like architecture, manufacturing, and real estate. It maintains infrastructure, promotes tourism, attracts foreign investment, improves connectivity, boosts trade, and meets housing demand, creating jobs, and reducing employment. The adoption of Building Information Modelling (BIM), and sustainable building practices lessens the sector’s environmental footprint and improves project outcomes.
2.4. Recommendation of effective use of AI
Based on the research can be seen that AI can provide endless opportunities in the construction industry such as enhancing efficiency, reducing waste, improving productivity and so on. It can also reduce carbon footprint, improve safety, and protect the environment and biodiversity. All these methods and techniques mentioned above improve effectiveness and at the same time reduce errors and costs and increase the quality of the construction projects which play a vital role in achieving successful projects and improving competitiveness.

[bookmark: _Hlk172728461]Chapter 3 Research method and Methodology
3.1. Research Philosophy/Paradigm
A research philosophy is the assumption or knowledge of the study, and the three most recognised research philosophies are positivism, interpretivism and pragmatism. In this research positivism and interpretivism will be applied. Positivism favours quantitative research philosophy (Rashid,2023) 
According to Alharahsheh (2019), Positivism is a philosophical position which refers to the application of the methods of natural science to the study of social reality focusing on facts and looking for fundamental laws and causality. It would enable researchers to have more statistical generalizations leading to the development of universal findings and laws. The interpretive paradigm would allow academics to explore experiences and perspectives of a specific social setting to obtain further depth. It would also enable a researcher to consider several factors based on the participant's experience such as behavioural aspects of a particular social context. In the same context, both approaches will enable to study and explore AI in the construction industry and its perspective in the UK sector which is the key objective of the study (Alharahsheh,2019) 

3.2. Research approach and methodology
The procedure used for analysis, collection and interpretation of data is the research approach and deductive, inductive, and abductive approaches are research methods that are widely applied (Hassan,2024). This research will be focused on considering deductive quantitative research and inductive qualitative research to cover all the major aspects of the topic. The deductive approach begins with a hypothesis based on existing theory (Gabriel, 2013) Soiferman (2010) points out that deductive quantitative research provides a structured way to measure concepts, and the researcher can collect data, analyse it, and draw a conclusion. By testing hypotheses, a researcher can contribute to broader knowledge in the field. 
According to Springer Nature (2024) Inductive content analysis is a method used in qualitative studies to analyse data, reducing, and grouping it into concepts, categories, or themes. Researchers identify open codes, combine them to form sub-concepts, and then organize them into main concepts, categories, and themes. This data-sensitive analysis requires frequent data returns to ensure strong connections between the results and the original data.

3.3. Data collection and research design
Hillier (2022) states that research design is a plan for how the research activities will be carried out and describes the source of the data collection and the method, used tools and the method of analysis. Mcleod (2023) states that qualitative research is primarily concerned with subjectivity, meaning, and lived experience. Its goal is to understand the quality of people’s experiences and qualitative research could be done through interviews or questionary. Hillier (2022) points out that secondary research uses data that already exist, and it is a quantitative approach with a survey to the study. To increase the quality of the research, the researcher will be able to analyse in-depth information data from primary and secondary research to gather the latest and valuable information about the topic with an approach towards the study.
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Ethical consideration
Ethical considerations will be considered while proceeding with the research and private and sensitive information will be protected with the Data Protection Act 2018 so that no one can misuse the information used by the researcher in this paper. 
Anonymity is a top priority in both quantitative and qualitative research, as it ensures reliable results, protects privacy, and allows respondents to disclose unidentified information. Participant information and a consent form will be provided to the participants to inform them regarding the purpose of the research as well as to gain a consent form. Data will be secured in a password-protected system and the anonymity of the participants also will be maintained in the research to ensure their protection.
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