AI 1

Artificial Intelligence applied in Construction

Introduction

Research problem/purpose


The research focuses on analysing how artificial intelligence can be used in different construction stages: initiation, planning, implementations, performance and monitoring, and closing, to increase productivity and performance (Ayhan and Tokdemir, 2019). During constructions, multiple challenges, such as inefficient risk management, lack of skilled labour, inadequate budget and workload forecasting, can be met. As a result, 98% of construction projects exceed their budgets and 77% are completed with delays (Changal, Mohammed, and Nieuwland, 2020). All these challenges and their impact have a significant correlation to the human error aspect and the inability of current technology and expertise to analyse the myriad of variables related to construction projects.  

Background


Artificial intelligence offers an opportunity for increased productivity and performance of construction projects (Tyukin, Gorban, Green, and Prokhorov, 2019). In contrast, the manufacturing industry has implemented artificial intelligence and robotics in their operations in large scale and has contributed to their increased productivity being ahead of the construction industry by 1.7 times in 2012, 105,0000 to 60,000 (Changal, Mohammed, and Nieuwland, 2020). Hence, artificial intelligence needs to be adopted in construction projects to enhance the productivity and performance of the initiation, planning, implementations, execution and monitoring, and closing stages (Mohd, Ali, Bandi, and Ismail, 2019). In construction planning, artificial intelligence has the capability of surveying sites and generate 3D maps and plans with high accuracy within a short period (Zhang, Liu, Liu, and Huang, 2019). Artificial intelligence has also been used for administrative roles such as work allocation which ensures that tasks within the project are quickly and accurately allocated (Tambe, Cappelli, and Yakubovich, 2019). Autonomous vehicles and robots can be used in construction projects to reduce accidents and increase task completion rates. As such, there is a need to analyse how artificial intelligence can be adopted in construction projects effectively.  

Rational 


Significant publications have analysed the adoption of artificial intelligence in various industries such as manufacturing, security, military, medicine and others. However, its wide-scale use in construction projects is relatively new and more publications are needed and this research purposes of filling this knowledge gap (Maskuriy, Selamat, Maresova, Krejcar, and Olalekan, 2019). In addition, there is no accepted framework on how artificial intelligence should be adopted in construction projects and this investigation will provide valuable information for its implementation. 

Research questions


The main research question for the study is how the construction industry can utilise artificial intelligence in its construction projects.  

Specific research questions include

· How is artificial intelligence being applied in construction industries?

· What are the actionable opportunities for application of artificial intelligence in the construction industry in the future?

Theory


The study will utilise the technology acceptance model that postulates that people use technology when they perceive its use is significant, and it would lead to reduced efforts used in current tasks (Alhashmi, Salloum, and Abdallah, 2019). The theory is fundamental to the study as it allows it to identify how artificial intelligence can be useful and be seen as beneficial in construction projects to increase its adoption in the industry. 
Delimitation of the research

 
The study has chosen to only assess artificial intelligence in construction projects to reduce ambiguity. The participants in the study must have extensive experience in the construction industry, especially in project management across the initiation, planning, implementations, performance and monitoring, and closing stages. 

Literature review


 Ertel (2018), stated that artificial intelligence refers to the simulation of human intelligence by machines designed to collect, process data, create correlations and make decisions based on them. Dixit, Mandal, Thanikal, and Saurabh (2019) realised that construction projects are pivotal for economic, social, and political growth and development around the world as it provides a necessary infrastructure where various activities can be conducted for the benefit of humanity. However, construction projects have faced significant challenges when it comes to their management. Ilyas, Li, and Ullah (2020) supported Dixit, Mandal, Thanikal, and Saurabh (2019) and argued that construction projects involve myriad of variables that are constantly changing and their prospects have to be analysed as well. However, current systems and skills have yet to improve the efficiency, productivity and performance of managing construction projects. Dahmas, Li, and Liu (2019) gave an example that concurred with Dixit, Mandal, Thanikal, and Saurabh (2019) arguments that in developing countries, the situation is worse as nearly all construction projects costs been exceeded by 30% of the original budget. Oprach, Bolduan, Steuer, Vössing, and Haghsheno (2019) concurred with Ertel (2018) by arguing that artificial intelligence has significant benefits for construction projects such as increased management of workers, reduced safety concerns and others. Parveen (2018) also supported Ertel (2018) and showed that artificial intelligence could be used in different stages of a project such as construction planning, administration, construction, safety assurance and others that cover the entire cycle of projects. However, Parveen (2018) found that lack of a legal framework towards the use of artificial intelligence such as insurance, criminality, ethics of replacing workers and others. As such, the construction industry needs enhanced approaches to improve its productivity and performance in the different stages of construction projects.

Methodology

Research design


The study will adopt a qualitative case study method to assess the use of artificial intelligence in construction projects (Hennink, Hutter, and Bailey, 2020). Qualitative research methods are aimed at learning an event through the analysis of experiences, conducts, and interactions minus the use of arithmetical methods (Hennink, Hutter, and Bailey, 2020). In this case, in-depth information will be developed concerning artificial intelligence application in construction projects. 

Participants 


The participants will include project managers in the construction industry that have a minimum of five-year working experience. A convenience sampling will be used as the primary method of sampling. A purpose sampling is a type of non-probability sampling that involves the sample being drawn from that part of the population that is close to hand (Emerson, 2015). 
Instruments


The study will use a semi-structured questionnaire to collect qualitative data from the project manager participants. The primary reason for using this instrument is that Semi-structured interviews also allow informants the freedom to express their views in their own terms. 
Procedure 


The participants will be informed of the research purpose, issue their consent and take part in the interview session (Lederer, 2019). The interview setting will be in a private place to minimise distractions, ensure privacy and avoid any bias. Thematic analysis will be conducted on the qualitative data, and the results showcased according to the identified themes.

Data analysis


The interpretations will be made and described as per emergent themes and patterns. In other words, the thematic analysis will be the primary method for data analysis in this research.  The results will be correlated with the supporting publications and theories to increase the depth of knowledge identified. 

Results


The results of the study are likely to identify that main challenges faced by construction project managers across the initiation, planning, implementations, performance and monitoring, and closing stages are caused by the magnitude of variables that have to be analysed. In addition, artificial intelligence will showcase increased productivity and performance in managing these variables due to its ability to identify correlations and make decisions, unlike current technology that is rudimentary in data processing (Parveen, 2018). 
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