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Abstract 
The fields of architecture, engineering, and construction (AEC) have recently seen a rise in the use of 

computer-aided design (CAD) and artificial intelligence (AI). This study investigates the views of AEC 

professionals on the benefits, drawbacks, and challenges of CAD and AI adoption in their line of work. 

The findings of a study showed that AI and CAD may help AEC professionals in a number of ways, 

including boosting productivity, accuracy, and creativity. Respondents did, however, also voice worries 

about the possible drawbacks of AI, including the chance of job loss and cyber security vulnerabilities. 

The poll also identified a number of obstacles to the widespread use of AI, such as a lack of computer 

science education and experience, as well as the high cost and restricted availability of hardware. 

Despite these difficulties, survey participants stressed the importance of AI and CAD for the AEC 

sector's future and the fact that most of these problems can be solved with adequate management and 

supervision. Furthermore, respondents mentioned a number of ways that AI might help with design 

optimization, including material investigations, energy usage analysis, and space planning. The study 

advises AEC professionals to take use of CAD and AI's advantages while also addressing the 

difficulties and worries that come with their implementation. It is also advised to employ Building 

Information Modeling (BIM), a thorough strategy that incorporates all parties involved in the built 

environment in collaboration and examination of a building as a whole, even before the actual 

construction process starts. According to this study, AI and CAD are the future for AEC professionals 

and their use might result in more effective and environmentally friendly designs in the future. 
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Introduction 

As the rising need for infrastructure, commercial 

buildings, and residential structures, the Architecture, 

Engineering, and Construction (AEC) business has 

been expanding dramatically. The field is renowned for 

its complexity, high hazards, and expensive 

undertakings that need for a high degree of precision 

and skill (Walch, 2020). But technological 

developments, particularly those related to AI and CAD 

tools, have fundamentally changed how AEC 

professionals approach their job (Fujita, 2020). The 

function of AI and CAD in the AEC sector and how 

they affect professionals' job will be discussed in this 

essay. We will also examine how these tools have 

changed the sector and how AEC professionals may go 

forward in utilizing them. Professionals have been able 

to automate a number of activities, including design, 

modeling, and simulation, thanks to the usage of AI in 

the AEC industry (Rao, 2023). The analysis of data 

from multiple sources, such as environmental 

conditions, material qualities, and building sites, has 

also helped AI enhance decision-making (West & 

Allen, 2018). Additionally, the use of CAD tools has 

greatly aided in the production of correct designs, the 

reduction of mistakes, and the facilitation of 

professional cooperation (DREXEL, 2021). Before the 

real building process starts, these technologies have 

allowed AEC professionals to generate intricate 
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designs, simulate construction processes, and make 

wise judgments. Despite the advantages of AI and 

CAD, the implementation of these technologies has 

encountered difficulties, such as the resistance of 

professionals to accept new tools, the high 

implementation costs of AI and CAD, and the 

requirement for specific skills to use them (Camngca, et 

al. 2022). As a result, this presentation will also 

examine the difficulties in applying CAD and AI in the 

AEC sector and how experts may address them. We'll 

examine case studies of various technologies being 

used successfully in the sector and highlight best 

practices that experts may use to guarantee effective 

use. 

In order to confront the revolutionary influence of 

artificial intelligence (AI), which is rapidly expanding 

in the AEC sector, a comprehensive strategy is 

required. It is essential for CAD users to comprehend 

and adjust to this changing environment as AI and 

CAD software continue to impact the business (Schildt,  

2020). Although AI offers CAD experts new options, it 

is important to explain AI ideas in a straightforward 

and understandable way. To increase their market value 

and adjust to the changing industrial landscape, 

designers must use these cutting-edge technologies 

(Starr  et al. 2021). 

Architecture encompasses the science and art of 

designing and constructing physical structures such as 

buildings, combining elements of art, science, 

commerce, and craftsmanship (Schneider-Skalska, 

2018; Lucchi & Delera, 2020). Computer-Aided Design 

(CAD) refers to the use of computer systems for design, 

analysis, and optimization of structures, enabling 

engineers and designers to create 2D drawings or 3D 

models (Shivegowda et al., 2022). Artificial 

Intelligence (AI) involves computer systems simulating 

human cognitive processes and perceiving and 

synthesizing data to draw conclusions (Nabeel, 2023). 

The Architecture, Engineering, and Construction 

(AEC) services sector encompasses the collaboration of 

architects, engineers, and construction professionals to 

ensure the successful completion of building projects 

(Frangedaki et al., 2023). Technological advancements 

and players in the construction industry are significant 

factors in the context of this research. 

Artificial intelligence (AI) presents a powerful tool to 

address intricate challenges in the architecture, 

engineering, and construction (AEC) sector, providing 

potential benefits throughout the project lifecycle 

(Darko, et al., 2020). AI applications in the 

construction industry can enhance project progress 

monitoring, improve site safety, optimize resource 

management, and alleviate labor shortages (Pan, & 

Zhang, 2022). Generative design enables more efficient 

production of 3D models, while the Internet of Things 

(IoT) facilitates effective fleet management (Stewart, 

2022). However, the use of AI in the AEC industry also 

poses challenges, including potential job displacement, 

high implementation costs, bias in algorithms, and 

limitations in human-machine collaboration (Malik, 

2019; Liu, et al., 2020; Qin, et al., 2020; Olanrewaju, & 

Oyebade, 2019). 

Research Methodology 

The research Methodology employed was mixed-

method. The purpose of this mixed-method research 

project is to look at how AI and CAD could affect the 

Architecture, Engineering, and Construction (AEC) 

sector. The adoption, advantages, problems, and views 

of AI and CAD among AEC professionals will be 

studied quantitatively through a survey. To glean 

further in-depth insights, qualitative analysis will also 

be carried out through in-depth interviews with chosen 

specialists. For quantitative data, descriptive and 

inferential statistics will be used, and for qualitative 

data, thematic analysis. In order to improve work 

procedures and results in the AEC sector, 

recommendations for successful AI and CAD 

integration will be based on the study's findings. 

Results and Discussion 

The study used a survey form to collect information 

from selected experts in the Architecture, Engineering, 

and Construction (AEC) sector in order to gather their 

professional thoughts on artificial intelligence (AI) and 

its future possibilities. The survey results 
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unambiguously show that AI has established itself inside the sector and portends a bright future.

 

Table 1.1 : showing survey responses to thoughts on AI 

 

The quiz did a good job of outlining the benefits and 

drawbacks of using AI. The majority of respondents 

confirmed to AI's revolutionary benefits on 

productivity, speed, and accuracy within the design 

industry, resulting in increased operational 

effectiveness and precision. 

AI has the ability to completely transform the design 

process by giving it a more individualized approach 

based on statistical analysis. However, a subgroup of 

those surveyed stated that AI should be viewed as a 

tool, highlighting the crucial role that designers' 

creativity and design-thinking expertise play in coming 

up with new thoughts and ideas.

  
Graph 1: Respondents’ location 

 

Survey Question Yes No Maybe Not sure 

Do you think the fusion of AI and CAD would 

make architect and designers lazy? 

120 240 108 - 

Will AI make work easier for architects and 

designers? 

432 - - 36 

Do you think AI would help in design 

optimization? 

348 24 96 - 

Grand Total 900 264 204 36 
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Graph 2: Respondents gender 

 

Graph 3: Respondents occupation 

The poll results indicate that using artificial intelligence 

can help architects and designers be more innovative, 

efficient, and quick. AI may help with model creation, 

visualization, data analysis, and research, saving 

designers time and effort. AI may also assist in solving 

complex designs and produce new styles, features, and 

concepts. It can also speed up goal-achieving and 

streamline the creative workflow. In general, AI is 

viewed as a tool that will make the job of architects and 

designers simpler, quicker, and more useful. 

The poll results reveal a variety of viewpoints on AI. 

Many individuals think AI is the way of the future and 

has the power to improve the planet. While some are 

pleased by the technology and think it is a worthwhile 

breakthrough that should be investigated, others are 

more cautious and fear that AI may supplant human 

workers or pose grave hazards to society as a whole. A 

few people view artificial intelligence (AI) as a tool to 

streamline workflow, carry out human-like jobs, and 

enhance design, while others believe that humans and 

AI may work together to complement each other in the 

workplace. The results of the study reveal that many 

individuals are interested in and concerned about AI, 

and that there is both enthusiasm and worry about its 

possible effects.
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Table 2: The responses asking the effect of AI to the design industry 

What do you think about AI and the design industry Count of number of 

respondents 

Maybe 96 

No 24 

Yes 348 

Grand Total 468 

 

Numerous respondents express worry about the 

possible downsides of AI, including the possibility of 

AI turning against humans, job loss, cybersecurity 

issues, and the eventual replacement of human 

creativity by AI. Some responders also raise concerns 

about AI being abused and overused, which might 

result in laziness. There is also fear that AI may not 

work effectively or may cost too much to maintain. 

While some survey participants express little fear or 

anxiety about AI, others think that it can help designers 

and architects by making their job more straightforward 

and effective. The opinions expressed by respondents 

concerning the influence of AI are generally mixed, 

with worries about possible drawbacks counterbalanced 

by enthusiasm for the field's potential advantages.

 

Table 3: The occupation and total number of male to female respondents 

Organization Female Male Grand Total 

Architecture 96 312 408 

Construction 24  24 

Engineering  36 36 

Grand Total 120 348 468 

 

According to study results on AI hurdles, AEC 

(Architecture, Engineering, and Construction) 

professionals encounter a range of difficulties when 

integrating AI into their job. One of the key issues 

raised is the lack of computer science understanding 

and proficiency, which might make it challenging for 

experts to use AI efficiently. Cost and accessibility of 

the necessary gear are also cited as major obstacles 

because the technology might be pricey and not readily 

available to everyone. The lack of in-training facilities 

is another issue raised since few people have the 

necessary background knowledge
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.  

Graph 4: How the challenges of AI and architects 

Poor data quality can restrict AI's efficacy and produce 

unreliable findings, which is a key hurdle to its 

adoption. Adoption of AI is also said to be hampered 

by process flaws, storage issues, and cybersecurity 

hazards. Potential barriers include data governance, 

ethical constraints, and regulatory compliance. It is 

significant to note that several respondents stated that 

these obstacles may be overcome with good 

management and monitoring. Overall, the survey 

results indicate that although there are numerous 

hurdles to AI adoption in the AEC industries, many of 

them may be overcome with the correct approaches and 

assistance.

 

How AI will help Architects and Designers 

 

Graph 5: How AI will help architects and designers. 

The poll inquired as to whether and how AI might 

facilitate design optimization for architects and 

designers, if at all. Several areas where AI might help 

with design optimization were emphasized in the 

responses, including spatial arrangement, ideal building 

orientation, energy consumption analyses, carbon 

studies, facade designs, and material and component 

research. AI might specifically assist architects in 

material testing, the creation of a mockup of a desired 

design, and the achievement of the best design in line 

with criteria. AI might also lessen the work required 

from architects by reshaping designs to match different 

needs, creating a template from current designs to cut 

down on time for related projects, and fast iterating and 

optimizing existing designs.
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Graph 6: Infusion of AI in design optimization 

Additionally, respondents said AI might improve model 

rendering or development, provide more complex and 

intriguing designs, give more accurate results faster, 

allow for rapid and online access, lessen human worry, 

and lessen the stress of the workplace. Additionally, 

respondents noted that by looking up aspects that would 

make design-related decision-making easier online, AI 

may help in design optimization. The experts' 

recommendations on how AI may help architects and 

designers with design optimization, including 

parameter testing and the creation of more effective and 

sustainable designs, were summarized. 

A particular respondent stated that: “CAD is a concept 

that has its limitations and therefore, the more 

preferable option would be BIM or Building 

Information Modeling. This is a more comprehensive 

approach that involves all stakeholders in the built 

environment to collaborate and examine a building as a 

whole, even before the actual construction process 

begins. BIM enables the modeling and analysis of all 

components of the building to ensure optimal 

efficiency.” 

According to one of the respondents, "BIM, or building 

information modeling, would be a more advantageous 

alternative because CAD has its drawbacks. This is a 

more thorough method in which, even before the 

construction process starts, all parties involved in the 

built environment interact and assess a building as a 

whole. To achieve maximum efficiency, BIM enables 

modeling and analysis of every construction 

component." 

Conclusions and Recommendations 

In conclusion, CAD software solutions have evolved 

from basic tools to sophisticated platforms with AI 

capabilities, enhancing productivity, accuracy, and 

originality in architecture and design. Despite 

challenges like high costs and limited expertise, AI 

offers numerous advantages, including stress reduction, 

simplified workflows, and sustainable building design. 

While BIM is preferred for its comprehensive approach 

and collaboration features, CAD remains valuable for 

2D and 3D design. AEC professionals should prioritize 

learning and implementing BIM while staying updated 

with industry norms and technological advancements. 

It is therefore recommended that to harness the 

potential of AI in architecture and design, several 

recommendations are proposed. First, increase 

accessibility to AI education and training programs, 

regardless of professionals' backgrounds or locations. 

Second, explore ways to make AI technology more 

affordable and accessible, involving funding, expenses 

coverage, and collaborations with IT companies. Third, 

invest in data quality and governance programs to 

ensure accurate and ethical data for training AI models, 

accompanied by industry regulations. Fourth, 

emphasize the importance of human creativity and 

design-thinking alongside AI, considering it as a tool to 

enhance human ingenuity. Lastly, promote the adoption 

of BIM as a comprehensive strategy integrating all 

stakeholders and enabling detailed building analysis 

prior to construction. By prioritizing these 

recommendations, industry stakeholders can maximize 

the positive impact of AI in architecture and design. 
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