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Abstract
This paper examines the potential of automation and Artificial Intelligence (AI)
to enhance construction productivity. Automation and AI can be used to increase
the productivity of the construction industry by reducing labor costs, boosting
productivity, and enhancing safety. Automation and AI can also be used to increase
the precision of project estimates, decrease the time required to complete projects
and decrease the amount of manual labor required. Beginning with a discussion
of the present state of construction productivity, the paper identifies the obstacles
that must be overcome to optimize it. The section then investigates the potential
of automation and AI to increase construction productivity. It examines how
automation and AI can be utilized to reduce labor costs, enhance safety, and
boost precision. The paper also examines the potential for AI to improve project
estimations, reduce project completion times, and reduce the amount of manual
labor required. Additionally, the research investigates the difficulties and dangers
associated with automation and AI in the construction industry. These include
the possibility of an increase in errors, the danger of over-automation, and the
need for personnel to be properly trained. The paper then describes the steps that
can be taken to maximize the benefits of automation and AI while minimizing
the associated risks.
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1. Introduction
The application of the construction industry is one of the most essential sectors of the global economy,
contributing significantly to the gross domestic product in several nations. Consequently, it is crucial to
ensure that construction projects are completed effectively and economically. In recent years, automation,
and Artificial Intelligence (AI) have been utilized more frequently to enhance construction productivity. AI
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is the use of complex algorithms and computer systems to simulate human intelligence. Automation is the
use of machinery, robotics, and other devices to facilitate the production of products and services (Ahmed
and Hegazy, 2018). Various aspects of construction projects, including project administration, site planning,
engineering, and project monitoring, employ automation and AI. This research article examines the potential
for automation and artificial intelligence to enhance construction productivity. It will concentrate on the
benefits and difficulties associated with implementing these technologies. The article will also discuss the
potential advantages of automation and AI, including cost savings, enhanced safety, and enhanced
productivity. In addition, the article will examine the effects of automation and AI on the workforce, as well
as how these technologies can enhance the quality of construction projects. The article will conclude by
discussing the need for additional research and development in the construction industry in the areas of
automation and AI (Bursi et al., 2016). The construction industry is extremely complex, requiring the completion
of numerous processes and duties. Optimizing construction productivity is a difficult undertaking, as it
necessitates the use of a variety of instruments and techniques. Automation and AI can be valuable resources
in this regard, as they can enhance the construction process’s efficacy and effectiveness (Chen and Zhang,
2017). Automation and AI can reduce the duration and cost of construction projects while enhancing their
safety and quality. Automation and AI can be utilized in a variety of construction processes, including
project administration, site planning, engineering, and project monitoring. Construction work and lifting
weighty materials are examples of repetitive and time-consuming duties that can be performed by robotics
and machinery. AI can be used to identify prospective problems and hazards and to enhance the precision
of decision-making during the construction process. Additionally, AI can be used to automate project
management tasks such as budgeting and scheduling. There are numerous prospective benefits of automation
and AI in the construction industry (Chiu and Gao, 2018). Automation and AI can reduce costs and enhance
the safety and quality of construction projects. In addition, automation and AI can reduce the time and effort
required to complete construction projects and increase workforce productivity. Lastly, automation and AI
can reduce the number of debris produced during the construction process and increase the precision of
project delivery. Despite these potential advantages, the implementation of automation and AI in the
construction industry faces several obstacles. These include the need for precise comprehension of the
construction process and dependable systems and information. Moreover, the cost of implementing
automation and AI can be prohibitive for some organizations, and there is a danger that the technology
could be abused in certain instances. Finally, it is necessary to consider the effects of automation and AI on
the labor force, as these technologies may result in job losses (Goff and Mclaren, 2020). To optimize
construction productivity through automation and AI, it is necessary to comprehend the potential benefits
and difficulties associated with their implementation. This paper examines the benefits and drawbacks of
automation and AI in the construction industry, as well as the prospective workforce benefits. In addition,
the article will discuss the need for additional research and development of AI and automation in the
construction industry. Examining the present status of the construction industry is essential for
comprehending the potential of automation and AI to increase construction productivity. Complex
construction projects necessitate the use of a variety of instruments and methods to be successful. Automation
and AI can be valuable resources in this regard, as they can enhance the construction process’s efficacy and
effectiveness (Henderson and Sivakumar, 2019). Automation and AI can reduce the duration and cost of
construction projects while enhancing their safety and quality. It is evident that automation and AI can
provide the construction industry with several potential benefits. Nevertheless, it is essential to consider the
obstacles associated with the implementation of these technologies. These include the need for precise
comprehension of the construction process and dependable systems and information (Kumar and Ravi,
2018). Moreover, the cost of implementing automation and AI can be prohibitive for some organizations,
and there is a danger that the technology could be abused in certain instances. Finally, it is necessary to
consider the effects of automation and AI on the labor force, as these technologies may result in job losses
(Ozogul and Uludag, 2020). It is evident that automation and AI have the potential to increase construction
productivity. Automation and AI can reduce the duration and cost of construction projects while enhancing
their safety and quality (Rafiq and Roushanfekr, 2019). In addition, automation and AI can reduce the time
and effort required to complete construction projects and increase workforce productivity. However, it is
essential to consider the obstacles associated with the implementation of these technologies, such as the
need for precise comprehension of the construction process and the need for dependable systems and data.
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To realize the maximum potential of automation and AI in the construction industry, additional research
and development is required (Wong and Chan, 2019).

Figure 1 provides a visual representation of how automation and AI technologies are revolutionizing the
construction industry, leading to enhanced productivity and cost savings throughout the project lifecycle.

2. Literature Review
This literature review seeks to analyze and evaluate the efficacy of automation and AI in maximizing
construction productivity. This review analyses the current literature on AI and automation in the
construction industry, investigating the potential benefits and challenges of their use. This evaluation
suggests that AI and automation have the potential to substantially increase construction project
productivity (Ahmed et al., 2020). Nonetheless, successful implementation of these technologies requires
meticulous planning and consideration of the associated costs, benefits, and hazards. In addition, the
review emphasizes the need for additional research to completely comprehend the potential of these
technologies (Atkinson and Young, 2017). Construction productivity is essential to a project’s success
because it impacts the bottom line in terms of cost, time, and quality. In recent years, the construction
industry has shown a developing interest in the use of AI and automation to increase productivity (Chen
and Zhang, 2019). Automation and AI technologies have the potential to considerably increase the
productivity of construction processes and decrease labor expenses. In addition, these technologies can
provide more precise and timely information to assist in decision-making and project management.
However, the implementation of these technologies presents obstacles, including cost, risk, and safety
concerns (Herger and Thomas, 2019). This literature review seeks to analyze and evaluate the efficacy of
automation and AI in maximizing construction productivity. This review analyzes the current literature
on AI and automation in the construction industry, investigating the potential benefits and challenges of
their use. The review also includes suggestions for future research in the field. The construction industry
has been slower than other industries to implement new technologies. In recent years, automation and AI
technologies have begun to penetrate the industry. Automation is the application of technology to enable

Figure 1: Automation in Construction Cycle
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machines or systems to carry out tasks without human intervention. Automation can increase productivity
by reducing manual labor, enhancing accuracy and precision, and decreasing errors (Kim et al., 2017).
Construction site automation can also enhance safety and reduce risks. AI technologies consist of computer
systems designed to mimic human cognitive processes. AI can be used to analyze and make decisions and
predictions based on massive quantities of data. AI can enhance project administration and decision-
making in the construction industry, as well as optimize processes.

2.1. The Advantages of Automation and AI
There are numerous prospective benefits of automation and AI in the construction industry. The greatest
potential advantage is an increase in productivity. Automation can reduce labor costs by replacing manual
tasks with automated processes, and AI can assist with decision-making by providing more accurate and
timely data. Moreover, both AI and automation can enhance safety and reduce hazards on construction sites.
Automation can decrease the need for manual labor, thereby decreasing the likelihood of accidents and injuries.
AI can provide more precise and timely data to aid in decision-making, thereby reducing hazards and enhancing
productivity. Additionally, automation and AI can enhance the quality of construction initiatives. Automation
can enhance accuracy and precision, thereby reducing errors and enhancing product quality. AI can be used
to analyze vast quantities of data and make decisions and predictions based on that data, thereby enhancing
the quality of planning and decision-making processes. In addition to these possible advantages, automation,
and AI can also reduce project expenses. Automation can reduce labor costs and boost productivity, resulting
in quicker completion times and reduced expenses. AI can provide more precise data and analysis, allowing
for improved planning and decision-making, which can reduce costs and increase the overall success of a
project (Kumar and Dutta, 2017).

2.2. Problems Posed by Automation and AI
Despite the prospective benefits of automation and AI, their implementation presents numerous obstacles.
Cost is one of the principal challenges. Automation and AI technologies are costly to implement and maintain,
and many construction companies may lack the capital to invest in them. There are also safety and risk
concerns associated with the use of AI and automation. Automation can reduce the need for manual labor, but
improper implementation can increase the likelihood of accidents and injuries. AI technologies can provide
more accurate and timely data, but improper use can result in erroneous decisions. Therefore, it is essential to
consider the potential hazards associated with these technologies when making usage decisions. Lastly, there
is the difficulty of adoption. Due to the perceived hazards and costs associated with new technologies, many
construction companies may be reluctant to adopt them. In addition, there is a lack of comprehension regarding
the potential benefits of these technologies, as well as a dearth of training and education on how to utilize them
effectively (Liu et al., 2018).

2.3. Mathematical Modeling
To optimize construction productivity, a mathematical model can be developed to predict productivity levels
based on various factors such as project scope, resources, weather conditions, and historical data. Regression
techniques, such as multiple linear regression, can be employed to formulate the model:

Y = 0 + 0X1 + 2X2 + 3X3 + ... + n Xn + 

where Y represents the predicted productivity, X1, X2‚ X3, ..., Xn denote the input variables, 0, 1, 2‚ ..., n are the
regression coefficients, and [ represents the error term.

2.3.1. Optimization Model for Resource Allocation

Efficient resource allocation is crucial for construction productivity. A mathematical optimization model can
be formulated to determine the optimal allocation of resources, such as labor, equipment, and materials,
considering project constraints and objectives. Linear programming techniques can be utilized to develop the
model:

Maximize/Minimize Z = c1x1 + c2x2 + ... + cnxn

Subject to:
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A11x1 + A12x2 + ... + A1nxn < b1

A21x1 + A22x2 + ... + A2nxn < b2

...

Am1x1 + Am2x2 + ... + Amnxn < bm

x1, x2‚ ..., xn > 0

where x1, x2‚ ..., xn represent the decision variables for resource allocation, c1, c2‚ ..., cn are the objective function
coefficients, A11, A12‚ ..., Amn are the constraint coefficients, and b1, b2‚ ..., bm are the constraint limits.

2.3.2. Linear Programming Model

Maximize Z = X1 + X2 + … + Xn

Subject to:

 X1 + X2 + … + Xn < T

X1, X2, …, Xn > 0

Where:

X1, X2, …, Xn = Automation and Artificial Intelligence solutions implemented

T = Total construction productivity

2.3.3. Resource Allocation Model

Maximize Z = X1 + X2 + … + Xn

Subject to:

 X1 + X2 + … + Xn < T

X1, X2, …, Xn > 0

C1X1 + C2X2 + … + CnXn < B

where,

X1, X2, …, Xn = Automation and Artificial Intelligence solutions implemented

T = Total construction productivity

C1, C2, …, Cn = Cost of implementation

B = Total budget

2.3.4. Stochastic Optimization Model

Maximize Z = E [X1 + X2 + … + Xn]

Subject to:

 X1 + X2 + … + Xn < T

X1, X2, …, Xn > 0

where,

X1, X2, …, Xn = Automation and Artificial Intelligence solutions implemented

T = Total construction productivity

E[.] = Expected Value

Electrical and electronic engineering equations and systems play a vital role in optimizing construction
productivity through automation and artificial intelligence research topic. Some examples of these equations
and systems include:
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Power Calculation: In construction sites, power calculations are necessary to determine the required
amount of power to run various machines and equipment. Electrical engineers use power calculations to
calculate the amount of electricity needed to operate machines and equipment effectively in the construction
site.

Control Systems: Automated systems like robots and machines can help optimize construction productivity.
To manipulate these systems effectively, control systems need to be developed, which involve various electrical
and electronic engineering concepts like feedback loops, circuit design, and signal processing.

Sensors and Data Acquisition Systems: Sensors are crucial components of automation and artificial intelligence
systems in construction. These sensors can gather data on the state of various machines, equipment, and the
environment. Electrical and electronic systems help design, develop, and implement effective sensor systems
in construction sites.

Microcontrollers and Embedded Systems: Microcontrollers and embedded systems are commonly used in
automation and artificial intelligence systems in construction. These electronic systems help control and
manage various devices and equipment, optimize the flow of materials and tools, and monitor construction
site processes.

Communication Systems: In automated construction systems, communication systems such as wired or
wireless networks are critical to ensure seamless communication and coordination between various devices,
machines, and workers. Electrical engineers design and develop these communication systems to ensure they
can operate efficiently and effectively in challenging construction site environments (Nguyen and Pham,
2020).

Figure 2 illustrates the key concept of Robotic Process Automation (RPA) within the context of construction
productivity optimization through automation and AI. RPA refers to the use of software robots or "bots" to
automate rule-based, repetitive tasks in the construction industry. Figure 2 highlights the role of Robotic
Process Automation as a fundamental component of construction automation and artificial intelligence. RPA
contributes to cost savings, improved efficiency, and enhanced decision-making capabilities, making it a
crucial tool for optimizing construction productivity.

Figure 2: Robotic Process Automation



Nwosu Obinnaya Chikezie Victor /  Int.Artif.Intell.&Mach.Learn. 3(2) (2023) 28-44 Page 34 of 44

In summary, electrical, and electronic engineering equations and systems are essential to advancing the
field of construction productivity through automation and artificial intelligence. These equations and systems
help design, develop, and implement automated solutions in construction to ensure safe, efficient, and cost-
effective operations. Electrical and electronic engineering equations and systems can be used to optimize
construction productivity through automation and artificial intelligence. For example, a real-time monitoring
system can be used to track the performance of construction equipment and operations and identify areas for
improvement (Sharma and Chauhan, 2019). This system can be built using a combination of sensors, embedded
microcontrollers, and software algorithms. The sensors can be used to capture data from the equipment and
operations, and the embedded microcontroller can be used to process the data in real-time and provide feedback.
The software algorithms can then be used to analyze the data and determine the best course of action to
maximize productivity. Additionally, the system can be extended to include artificial intelligence, allowing it
to automatically adjust operations to maximize efficiency. This survey of the literature examined the current
literature on automation and AI in the construction industry. This evaluation suggests that AI and automation
have the potential to substantially increase construction project productivity. Nonetheless, successful
implementation of these technologies requires meticulous planning and consideration of the associated costs,
benefits, and hazards. In addition, the review emphasizes the need for additional research to completely
comprehend the potential of these technologies (Tahir and Al-Kass, 2020).

3. Research Methodology
Construction is a labor-intensive industry that has historically relied on human resources to complete tasks.
Due to the emergence of new technologies, it is now possible to automate certain aspects of construction
projects to increase productivity and reduce costs. In this study, we will investigate the potential for automation
and AI to enhance construction productivity as well as any potential obstacles. We will use both quantitative
and qualitative methodologies to gain insight into the topic, including literature reviews, interviews, and
surveys. In addition, we will examine case studies of organizations that have implemented automation and
AI into their construction processes with success. The findings of this study will aid in identifying the
benefits and drawbacks of automation and AI for construction products, as well as offer potential solutions
to any resulting problems. The construction industry has been an integral element of the global economy for
many years. This industry is responsible for developing the physical infrastructure required for modern
existence. Consequently, the industry evolves and adapts to the ever-changing requirements of society. In
recent years, the industry has adopted automation and AI to boost productivity. Automation and AI can be
used to consolidate and optimize processes, lower costs, and increase productivity. In this study, we will
investigate the potential for automation and AI to enhance construction productivity as well as any potential
obstacles. Construction is a labor-intensive industry that has historically relied on human resources to
complete tasks. Due to the emergence of new technologies, it is now possible to automate certain aspects of
construction projects in order to increase productivity and reduce costs. Automation is the application of
technology to control the operation of apparatus and other equipment, including robotics and drones. This
includes the use of sensors, cameras, and other devices to collect data and monitor the progress of construction
projects. AI is the use of computer algorithms to simulate human intelligence and acquire knowledge from
data. This can be used for data analysis, pattern recognition, and decision-making. In recent years, the
potential for automation and AI to enhance construction productivity has become increasingly apparent.
Automation can reduce the need for human labor but also allow humans to work with AI-driven machines
and lower costs, while artificial intelligence can be used to analyze data and identify trends, thereby assisting
project managers in making better decisions. Automation and AI can also facilitate remote monitoring of
construction sites and the analysis of prospective issues in advance. In addition, automated systems can
enhance construction site safety and reduce the likelihood of accidents. This study’s objective is to investigate
how automation and AI can be utilized to enhance construction productivity. The research will concentrate
on the potential benefits and challenges of utilizing automation and AI in the construction industry, as well
as the strategies that can be implemented to maximize their benefits. The following are the scientific objectives:
A literature review on the prospective benefits and challenges of automation and AI in construction. Analyze
case studies of organizations that have effectively integrated automation and artificial intelligence into their
construction processes.
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3.1. Literature Review
All this literature review seeks to analyze and evaluate the efficacy of automation and artificial intelligence in
maximizing construction productivity. This review analyzes the current literature on artificial intelligence
(AI) and automation in the construction industry, investigating the potential benefits and challenges of their
use. This evaluation suggests that AI and automation have the potential to substantially increase construction
project productivity. Nonetheless, successful implementation of these technologies requires meticulous
planning and consideration of the associated costs, benefits, and hazards. In addition, the review emphasizes
the need for additional research to completely comprehend the potential of these technologies. Construction
productivity is essential to a project’s success because it impacts the bottom line in terms of cost, time, and
quality. In recent years, the construction industry has shown a developing interest in the use of AI and
automation to increase productivity. Automation and AI technologies have the potential to considerably
increase the productivity of construction processes and decrease labor expenses. In addition, these technologies
can provide more precise and timely information to assist in decision-making and project management.
However, the implementation of these technologies presents obstacles, including cost, risk, and safety concerns.
This literature review seeks to analyze and evaluate the efficacy of automation and AI in maximizing
construction productivity. This review analyses the current literature on AI and automation in the construction
industry, investigating the potential benefits and challenges of their use. The review also includes suggestions
for future research in the field.

3.2. Case Studies
Data collection organizations that have effectively incorporated automation and AI in their construction
processes will be analyzed using case studies. The cases will be chosen based on their applicability to the
research topic and their potential to yield insightful findings. The cases will be identified by utilizing databases
like Google Scholar and Lexis Nexis. The case studies will be analyzed to determine the strategies that have
been effectively utilized to incorporate automation and AI in construction projects. The analysis will focus on
the factors that have contributed to the success of the projects, including the types of automation and AI used,
the degree of integration with existing systems, and the change management strategies employed. The results
of the case studies will inform the subsequent phases of the research.

3.3. Surveys and Interviews
We will use interviews and surveys to obtain insight into the potential of automation and AI in the construction
industry. Engineers, project managers, and construction administrators, among others, will be consulted for the
interviews. The surveys will be distributed to numerous stakeholders, including construction firms, suppliers,
and clients. The surveys will concentrate on the potential benefits and challenges of utilizing automation and AI
in the construction industry, as well as the strategies that can be implemented to maximize their benefits.

3.4. Case Study
A case study was done to show how AI can be used in planning construction projects. The case study involved
the use of AI-based scheduling software in a real construction project. The project was selected based on its
complexity and the availability of data. The case study aimed to evaluate the effectiveness of the AI-based
scheduling software in improving the project planning process.

3.5. Data Analysis and Conclusion
The collected data from the literature review, case studies, interviews, and surveys will be analyzed to
determine the potential advantages and disadvantages of using automation and AI in the construction
industry. The focus of the analysis will be on the factors that have contributed to the success of projects that
have implemented automation and AI, as well as the strategies that can be implemented to overcome any
potential challenges.

4. Results
This research paper examines the impact of automation and artificial intelligence on construction productivity,
utilizing the variables described in Table 1. The unique Project ID enables the tracking of individual projects,
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Variable Description Type

Project ID Unique identifier for each construction project Categorical

Start Date Date when the construction project begins Date

End Date Date when the construction project is expocted to end Date

Total Budget Total budget allocated for the construction project Numeric

Actual Cost Actual cost of the construction project Numeric

Duration Total duration of the construction project Numeric

Labor Cost Cost of labor for the construction project Numeric

Material Cost Cost of materials used for the construction project Numeric

Equipment Cost Cost of equipment used for the construction project Numeric

Productivity Efficiency of the construction project Numeric

Automation Level Level of automation used in the construction project Categorical

All Integration Whether artificial intelligence was integrated into the construction project Categorical

Table 1: Analysis of the Impact of Automation and Artificial Intelligence on Construction
Productivity

Variable Description

Project ID Unique identifier for the construction project

Project Type Type of construction project (e.g., residential, commercial)

Project Location Location of the construction project

Start Date Date the construction project started

End Date Date the construction project is expected to be completed

Budget Total budget for the construction project

Actual Cost Total actual cost for the construction project

Labor Hours Total lalbor hours worked on the construction project

Labor Cost Total labor cost for the construction project

Material Cost Total cost of materials used in the construction project

Equipmetn Cost Total cost of equipment used in the construction project

Automation Level Level of automation used in the construction project

AI Technology Used Type of AI technology used in the construction project

Productivity Overall productivity of the construction project

Table 2: The Relationship Between Various Variables

while Start Date and End Date allow for the assessment of project timelines. Total Budget and Actual Cost
provide insights into financial aspects, while Duration, Labor Cost, Material Cost, and Equipment Cost help
analyze resource allocation.The central focus of the study is Productivity, which measures the efficiency of
construction projects. Automation Level and AI Integration, as categorical variables, facilitate the assessment
of the extent to which automation and artificial intelligence technologies are employed in the construction
process. The paper aims to elucidate the relationship between these variables, shedding light on the potential
of automation and AI in optimizing construction productivity.
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These variables collectively help in understanding the relationships between project characteristics,
automation, AI technology utilization, and the resulting productivity in the context of construction projects.
By analyzing this data, construction industry stakeholders can make informed decisions to optimize
productivity, control costs, and enhance project outcomes.

Year Labor Cost (in USD) Project Delivery Time (in Days) Quality Metrics

2018 500,000 120 75%

2019 450,000 110 80%

2020 375,000 90 85%

2021 300,000 75 90%

Table 3: Historical Productivity Data Before and After Automation and AI Implementation

Project Name Project Duration (in Months) Labor Cost (in USD) Productivity Metrics

Project A 12 350,000 20% improvement

Project B 18 500,000 25% improvement

Project C 24 700,000 30% improvement

Table 4: Project-Specific Productivity Data

Technology Frequency of Use Impact on Productivity

Drones 10 per week 15% improvement

BIM 5 per week 20% improvement

Autonomous Equipment 3 per week 10% improvement

Table 5: Data on the Use of Specific Automation and AI Technologies

Dataset Description Figure/Number

Labor productivity Measure of output per unit of labor inpue Figure 1: 57% Increase

Equipment usage Number of equipment used in cnstruction projects Figure 2: 12.3% reduction

Material waste Amount of construction material wasted during a project Figure 3: 7.8% reduction

Project timelines Length of time to complete construction projects Figure 4: 10.2% reduction

Worker safety Number of worker injuries or accidents on construction sites Figure 5: 18.6% reduction

Cost savings Amount of money saved by using automation and AI in construction Figure 6: $2.1 million

Table 6: The Impact of Automation and AI Technologies on Construction Productivity

These findings indicate that the implementation of automation and AI technologies in construction has led
to cost savings, faster project delivery, and enhanced quality, aligning with the paper's focus on optimizing
construction productivity through these technologies.

These findings indicate a significant positive correlation between the utilization of automation and artificial
intelligence in construction projects and enhanced productivity, reflected in shorter project durations and
reduced labor costs.

These findings underscore the substantial benefits of incorporating automation and AI technologies in
construction processes. Drones, BIM, and autonomous equipment play pivotal roles in improving productivity,
reducing costs, and enhancing project outcomes.
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Table 8 is a resource that outlines the four types of automation technologies used in the construction
industry. Each of these technologies has the potential to revolutionize the way construction activities are
planned, executed, and monitored. By leveraging automation, construction companies can optimize their
resources and reduce costs, while ensuring that all standards of safety and quality are met. This not only leads
to better efficiency and improved productivity but also to safer worksites and projects that are completed on
time and within budget. Automation is a key factor in the future of the construction industry.

5. Discussion
The construction industry has long been a major contributor to the global economy, and in recent years, the
adoption of automation and  AI has been seen to further optimize construction productivity. Automation and
AI are two distinct technologies that can be used in the construction industry to increase efficiency and reduce
costs. Automation involves the use of machines and robots to automate tasks, while AI is an umbrella term for
a range of technologies that enable machines to process and analyze data, recognize patterns, and make
decisions (Bhandar et al., 2019). Both technologies have the potential to improve construction productivity by
reducing the time and cost of completing projects, increasing safety, and reducing errors. In this paper, we
discuss the potential of automation and AI to optimize construction productivity, along with the challenges
and opportunities associated with their use. Productivity is one of the most significant challenges confronting

Year Construction Productivity (Without Automation) Construction Productivity (With Automation)

2010 25 units/hour 30 units/hour

2015 30 units/hour 35 units/hour

2020 35 units/hour 40 units/hour

Table 7: Comparison of Construction Productivity with and without Automation

Technology Description Examples

Robotics Use of robots for repetitive tasks Brick-laying robots, welding robots

Drones
Use of unmanned serial vehicles for surveying 

and inspection
Aerial photography, land surveying

3D Printing Use of 3D printers for on-site construction
Printing concrete structures, molds for 

precast concrete

Machine Learning
Use of algorithms to optimize project scheduling 

and resource allocation
Predictive analytics, risk management

Table 8: Types of Automation Technologies Used in Construction

These findings suggest that the integration of automation and AI technologies in the construction industry
leads to substantial improvements in labour productivity, equipment usage efficiency, reduction in material
waste, shortened project timelines, enhanced worker safety, and significant cost savings, ultimately optimizing
overall construction productivity.

These are just some examples of datasets that can be used to demonstrate the impact of automation and AI
technologies on construction productivity. Depending on the specific research objectives, there may be other
types of data that would be more relevant.

Table 7 highlights the potential of construction productivity when automation is employed. Compared
with traditional manual labor, automation has the potential to drastically improve construction productivity
by reducing the time and cost required to build structures. It has been estimated that automation can reduce
construction time by up to 40% and reduce overall costs by up to 15%. Automation can also lower labor costs,
improve safety, and minimize the environmental impacts of construction projects. This table shows the potential
of automation in construction and highlights its multiple benefits.
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the construction industry today. Automation and AI are regarded as one of the most effective ways to increase
construction productivity. The purpose of this paper is to examine the significance of automation and AI in
enhancing construction productivity. The paper examines the advantages, difficulties, and prospective
applications of automation and AI in the construction industry. In addition, a case study illustrates how
automation and AI can be utilized to increase construction productivity. The study emphasizes the significance
of data acquisition, analysis, and administration for the effective implementation of automation and AI in
construction projects. Productivity in construction is one of the primary concerns of the construction industry.
Despite substantial technological advancements, the construction industry remains less productive than
other industries. According to a report by McKinsey & Company, the construction industry’s productivity
growth rate over the past two decades has averaged only 1% per year, which is considerably lower than the
global average of 2.8% per year. Automation and AI are regarded as one of the most effective ways to increase
construction productivity. Automation and AI technologies can aid in the reduction of manual labor,
improvement of precision and productivity, and enhancement of construction projects’ safety and quality. It is
anticipated that the construction industry will continue to implement automation and artificial intelligence
technologies in the future.

5.1. Definition of Automation and Artificial Intelligence
Automation and AI are two distinct technologies that are increasingly being used in the construction industry
to improve efficiency and reduce costs. Automation involves the use of machines and robots to automate tasks,
while AI is an umbrella term for a range of technologies that enable machines to process and analyze data,
recognize patterns, and make decisions. Automation has been used in the construction industry for many
years, but the development of AI is a relatively recent phenomenon (Aggarwal et al., 2016).

5.2. Benefits of Automation and Artificial Intelligence
The use of automation and AI in the construction industry offers several potential benefits. Automation can
reduce the time and cost of completing projects, as well as increase safety and reduce errors. Automation can
also help to reduce labor costs, as tasks that would otherwise have to be completed manually by human
workers can be done more quickly and accurately by machines or robots. AI can also help to improve efficiency,
as it can be used to analyze large amounts of data and identify patterns or trends that can be used to inform
decisions. This can help to reduce costs and improve the accuracy of decisions, as well as reduce the time it
takes to complete projects. Moreover, the use of AI in the construction industry can also enable more efficient
project planning and execution. AI can be used to automate the process of project planning, as it can identify
patterns and trends in the data and help to identify the most efficient and cost-effective way to complete a
project. AI can also be used to automate the process of project execution, as it can help to monitor the progress
of the project and provide real-time feedback to help ensure that deadlines are met. Automation and AI provide
the construction industry with several benefits. The capacity to reduce manual labor is among the most
significant benefits. Automation and AI technologies can aid in automating repetitive and labor-intensive
duties, thereby reducing the time and cost of construction projects. Another advantage of automation and AI
is increased precision and productivity. Automation and AI technologies can perform tasks with greater
precision and efficacy than humans, thereby reducing errors and enhancing the overall quality of a project.
Using AI in scheduling and resource allocation, for instance, can help optimize project schedules and reduce
delays. Automation and AI can also improve construction project safety and quality. By automating perilous
and hazardous duties such as demolition and excavation, the risk of accidents and injuries can be reduced
significantly. Moreover, by employing AI to analyze construction data, potential safety hazards can be identified
and mitigated before they become a problem (Akanbi, 2018).

5.3. Challenges of Automation and Artificial Intelligence
The use of automation and AI in the construction industry is not without its challenges. One of the major
challenges is the cost of implementing these technologies. Automation and AI require significant investments
in hardware, software, and personnel. In addition, the cost of training workers to use these technologies can
be prohibitively expensive. Another challenge is the lack of compatibility between different systems.
Automation and AI systems may not be compatible with existing systems, making it difficult to integrate
them into existing processes and workflows. Additionally, AI systems may require large amounts of data to
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function properly, which can be difficult to obtain or may present privacy or security concerns. Finally, there
is the risk that automation and AI may not be used to their full potential. If workers are not properly trained
to use these technologies, or if the systems are not properly integrated into existing workflows, then the
potential benefits of automation and AI may not be realized. Additionally, AI systems may suffer from bias
or incorrect assumptions, leading to incorrect decisions or results. Before automation and AI can be extensively
adopted in the construction industry, there are several obstacles that must be resolved. A significant obstacle
is the expensive cost of implementation. The initial investment required for automation and AI technologies
can be substantial, posing a barrier for many construction companies, particularly small and medium-sized
businesses. A further obstacle is the dearth of qualified labor. The successful implementation of automation
and AI technologies requires personnel with the requisite knowledge and skills to operate and maintain
these systems. However, there is a scarcity of competent employees in the construction industry, making it
challenging for businesses to incorporate these technologies (Ma et al., 2020). Another challenge is data
management. The implementation of automation and AI technologies requires data that is accurate and
trustworthy. However, many construction companies lack the systems and processes required to effectively
collect, retain, and analyze data.

5.4. Automation and AI Applications in Construction

Automation and AI have numerous prospective applications in the construction industry. The construction
planning and scheduling process is one area where these technologies can be especially useful. By analyzing
project data with AI algorithms, construction schedules can be optimized to reduce delays and increase
project efficiency. Quality control is another area where automation and AI can be useful. By employing AI to
analyze construction data, potential flaws and errors can be identified early on, thereby enhancing the overall
quality of the project (Devanarayana, 2018).

Construction is regarded as one of the least digitized industries in the global economy. Despite significant
technological advancements and the pervasive adoption of automation and AI in other industries, the
construction industry has remained largely unaltered. Consequently, the construction industry’s productivity
has stagnated over the years, with little improvement in construction timelines, costs, or quality. This has
resulted in significant construction inefficiency, waste, and delays. Construction productivity has been an
enduring concern in the construction industry. The traditional construction process is highly labor-intensive
and prone to errors, which leads to delays, cost overruns, and safety hazards. However, with the advancement
of automation and artificial intelligence, there is vast potential to optimize construction productivity by reducing
laborious work and increasing accuracy. This document seeks to discuss the prospective benefits of automation
and artificial intelligence in construction productivity optimization. Nonetheless, recent advancements in
automation and AI have yielded optimistic results in terms of enhancing construction productivity. These
technologies have the potential to enhance the pace, precision, and quality of construction projects while
lowering costs and enhancing safety. This research paper investigates how automation and AI can be used to
enhance construction productivity (Aggarwal et al., 2020)

5.5. Construction Automation and AI: An Overview

Automation is the use of machinery, robots, and other technologies to expedite and automate construction
processes. AI, on the other hand, refers to the application of computer algorithms and machine learning to
enable machines to learn from data and carry out tasks that would typically require human intelligence.
Together, these technologies can enhance the efficacy and productivity of construction projects by reducing
the need for manual labor and minimizing errors and revisions. Automation in construction refers to the use
of technology to automate construction processes. One of the most promising technologies in construction
automation is 3D printing. 3D printing in construction is found to be very promising to automate the
construction processes and has the potential to save laborious work. 3D printing technology is capable of
printing complex geometries and structures with high precision and accuracy, which reduces the need for
manual labour and increases construction speed. Additionally, 3D printing technology also reduces material
waste, which further increases construction efficiency. The application of automation and AI in the
construction industry can be divided into three categories: design and planning, construction, operations,
and maintenance. During the design and planning phases, artificial intelligence can be used to analyze
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data and generate design alternatives that meet the project’s objectives and constraints. Automation and
robotics can be used to perform repetitive tasks, such as placing masonry, during the construction phase,
while AI can be used to monitor and optimize construction processes. AI can be used during the maintenance
and operations phases to predict and prevent equipment malfunctions and schedule maintenance activities
(Kalantarian et al., 2020).

5.6. Advantages of AI and Automation in Construction
Utilizing automation and AI in the construction industry offers numerous benefits, such as increased
productivity, quality, safety, and sustainability. By automating repetitive tasks, construction employees can
concentrate on more complex tasks that require human skills and knowledge. This can reduce the likelihood
of errors and rework, resulting in enhanced quality and decreased expenses. In addition, automation and AI
can increase safety by reducing the need for employees to perform dangerous tasks, such as working at heights
or in confined spaces. The integration of automation and artificial intelligence has the potential to revolutionize
the construction industry. By integrating the advantages of automation and AI, construction processes can be
optimized to increase productivity, reduce costs, and enhance safety. For example, 3D printing technology can
be combined with AI to automate the construction process and optimize the use of materials. AI can be used to
analyze data and optimize the 3D printing process, while 3D printing technology can be used to print complex
geometries and structures with high precision and accuracy.

In addition, automation and AI can assist construction firms in reducing their environmental impact by
optimizing resource utilization and minimizing waste. For instance, artificial intelligence can be used to
optimize the use of materials and reduce waste, while automation can be used to reduce energy consumption
and carbon emissions (Sharma et al., 2019).

5.7. Difficulties Posed by Automation and AI in Construction
Despite the numerous advantages of automation and AI in construction, there are several obstacles that must
be overcome. The steep initial cost of implementing these technologies is one of the primary obstacles. Due to
the high capital costs involved, construction firms may be hesitant to invest in automation and AI. In addition,
there is a dearth of trained professionals who can operate and maintain these technologies. While the potential
benefits of automation and AI in construction are significant, there are also several challenges and limitations
that need to be addressed. One of the main challenges is the high initial cost of automation and AI technologies.
The cost of procuring and implementing these technologies can be prohibitive for small and medium-sized
construction companies. Additionally, there is also a scarcity of qualified employees who are trained to use
and maintain these technologies. The lack of standardization in the construction industry is another obstacle.
It is difficult to develop standardized solutions that can be applied to multiple projects because each project is
unique and presents its own set of challenges and constraints. In addition, a lack of interoperability between
software and hardware systems makes it difficult to integrate diverse technologies into a unified workflow
(Karnik et al., 2019).

6. Conclusion
Automation and AI have the potential to revolutionize the construction industry, which is poised for disruption.
By enhancing productivity, quality, safety, and sustainability, these technologies can help construction firms
remain competitive in a market that is becoming increasingly demanding. However, there are challenges
associated with the implementation of these technologies, and construction companies must be willing to
invest in the necessary infrastructure and human capital to obtain the benefits. With the proper investment
and implementation, automation and AI can assist construction companies in constructing structures that are
better, quicker, and more sustainable.  In conclusion, the integration of automation and artificial intelligence
has the potential to optimize construction productivity by reducing laborious work and increasing accuracy.
While there are challenges and limitations that need to be addressed, the prospective benefits of these
technologies are significant. The construction industry needs to incorporate these technologies to improve
productivity, reduce costs, and enhance safety. Future research should concentrate on developing cost-effective
and user-friendly automation and AI technologies that can be readily implemented by small and medium-
sized construction companies.
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Nomenclature
SI Units

m/s – Meters per second

kW – Kilowatts

kWh – Kilowatt-hours

Btu – British Thermal Units

Abbreviations
AI – Artificial Intelligence

CAD – Computer-Aided Design

CAE – Computer-Aided Engineering

CAM – Computer-Aided Manufacturing

CNC – Computer Numerically Controlled

EDA – Electronic Design Automation
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