Use of Al in the Architecture Design Process & its Impact on Creative Control of
Architects and Strategies to Ensure Architects Maintain Creative Control over the Design
Process
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Abstract

This study investigates the influence of artificial intelligence on architects' creative control
during the architecture design process and proposes strategies to maintain their autonomy amidst
increasing Al use. The study aims to evaluate the prevalence of Al in the architecture design
process and its effect on architects' creativity and control, explore architects' perspectives on Al
adoption in the design process, analyze the possible advantages and disadvantages of Al in the
architecture design process, and suggest practical approaches for architects to integrate Al while
retaining creative control. A descriptive qualitative method approach was employed, including
interview with an architect designer. It is a small scale research with a population sample of 1
participant and the responses were analyzed through thematic analysis. The study acknowledges
limitations due to data availability and a limited timeframe, and it focuses on architects
designers' perspectives. Nonetheless, this study's significance lies in contributing to the
discussion about the impact of Al on the architecture design process and providing practical
strategies for architects to integrate Al while maintaining their autonomy, promoting more

efficient and innovative design while upholding the quality and integrity of the architect's work.



Introduction

The application of Al throughout the architectural design process has led to substantial
advancements and changes in how architects approach their profession. Two examples of
artificial intelligence technologies that might be utilized to increase design productivity, boost
building performance, and find unforeseen improvement opportunities are generative design
systems and machine learning algorithms. These technologies have the ability to fundamentally
transform the architectural scene by improving architects' skills and expanding the scope of

design.

Despite the bright future of Al, questions have been expressed regarding how it could affect the
freedom of expression of architects. With the development of Al in the area of architecture, new
questions have been raised about the degree of creative control that architects will keep and
whether or not Al would eventually supplant their sense of aesthetics. In light of the growing
dependence on Al-generated outputs and algorithms, it is crucial to consider how architects may
maintain their creative control and guarantee that their design ideas and aesthetics are retained.
The purpose of this article is to investigate how the adoption of Al affects architects' power over
design decisions and to discuss approaches that might be taken to safeguard architects' autonomy

in this area.

Problem Statement
The growing use of artificial intelligence in the architecture design process raises concerns about
its impact on architects' creative control. Although Al can improve design efficiency and

accuracy, it may constrain architects' freedom of expression and lead to formulaic and



predictable designs. Hence, it is crucial to explore how the use of Al affects architects' creative

control and develop strategies to preserve their autonomy in the design process.

Research Questions

1. How does artificial intelligence (Al) influence architects' freedom of expression while
designing buildings?
2. Inaworld where Al is more present in the design process, how can architects best protect

and maintain their autonomy?

Aims & Objectives

This study aims to investigate the impact of artificial intelligence on architects' creative control
during the architecture design process. It seeks to evaluate the prevalence of Al in the design
process and its effect on architects' creativity and control while exploring architects' perspectives
on Al adoption and its potential impact on their autonomy. Additionally, the study will analyze
the potential benefits and limitations of Al in the architecture design process and suggest
practical approaches to ensure architects maintain creative control when incorporating Al.
Finally, the study will provide guidance to architects, and other stakeholders to ensure ethical

and effective implementation of Al in the architecture design process.

Scope of the Study

The main objective of this study is to examine the impact of artificial intelligence on architects'
creative control in the architecture design process. The study will explore the use of Al in the

design process and its potential advantages and disadvantages. To accomplish this, a mixed-



methods approach, including surveys and interviews, will be used to collect data from architects.
Moreover, this study will propose practical strategies for architects to preserve their creative

control while utilizing Al in the design process.

Limitations

There are several limitations that need to be taken into account for this study. Firstly, the study
will be constrained by a limited timeframe, which may limit the extent to which it can explore
the impact of Al on the architecture design process. Secondly, this research will mainly focus on
the perspectives of architects and Al developers, which may not provide a complete picture of
the views of other stakeholders such as clients or regulatory bodies. Thirdly, the availability and
accessibility of relevant data and research literature on the topic may pose limitations to the
study. Lastly, an in-depth analysis of the technical aspects of Al development and
implementation in the architecture design process may not be feasible due to the need for

specialized technical expertise.

Significance of the Study

This study is significant as it has the potential to contribute to the ongoing discussion about the
impact of artificial intelligence on the architecture design process. By examining the use of Al in
the design process and its potential impact on architects' creative control, this research can help
architects and Al developers better understand how to effectively integrate Al into the design
process while ensuring that creative control is not compromised. Additionally, the practical
strategies proposed in this study for architects to maintain their autonomy while utilizing Al

could provide valuable guidance to architects who are beginning to incorporate Al into their



design process. Ultimately, this study could contribute to the ethical and effective use of Al in
the architecture design process, promoting more efficient and innovative design while

maintaining the quality and integrity of the architect's work.

Literature Review

The literature review sheds light on the influence of artificial intelligence (Al) on the creative

agency of architects, as well as the strategies that can be employed to preserve such agency.

The authors namely Casey Reas and Ben Fry of "Roles for Computing in Schools of Architecture
and Planning," examine the influence of computers on the domain of architectural education.
This article explores the potential integration of Al and other computer technologies in the
design process with the aim of enhancing productivity. The statement emphasizes the importance
of the involvement of architects in the decision-making process and highlights the benefits of

utilizing artificial intelligence to enhance their creative abilities (Gross, 1994).

The scholarly work entitled "Processing Architecture™ authored by Casey Reas and Ben Fry
delves into the interrelationships that exist between computer code and the constructed
environment. The paper delves into the potential applications of Al and generative design
algorithms in the construction sector. This highlights the need of architects employing Al to
produce and explore design concepts while simultaneously overseeing and improving outputs in
order to maintain creative control. Artificial intelligence might be used to help in the generation

and evaluation of design options (Tzonis and Lefaivre, 2016).

E. Fay Jones explores the possible applications of generative design concepts in the area of
created places in his academic paper "The Generative Idea." The objective of this scholarly

article is to examine the potential applications of generative algorithms and artificial intelligence



(Al in broadening the horizons of design and promoting innovative experimentation. The
statement underscores the significance of architects' active involvement in managing the creative

process to ensure the realization of their envisioned outcome. (Chan et al., 2012)

The book titled "Generative Architectural Design and Complexity Theory" provides a
comprehensive analysis of generative design and its correlation with the study of complexity.
The production and discourse surrounding complex architectural configurations, as well as the
role that artificial intelligence and computer technology assume in this undertaking, are
encompassed. The emphasis is placed on the architect's ability to establish design parameters,

utilize generative algorithms, and maintain creative autonomy. (Herr, 2002)

Vlad Tenu's publication, "MINIMAL COMPLEXITY," explores the notion of "minimal
complexity” as it pertains to the field of architectural design. The discourse pertains to the
formulation of design remedies that are effective and inconspicuous, and the role that
computational technologizes, specifically Al, assume in accomplishing this objective. This
statement highlights the significant role that architects hold as key decision-makers during the
design phase. This involves navigating the design space, assessing ideas generated by artificial
intelligence, and incorporating their own artistic perspective into the overall design. (Glynn and

Sheil, 2017)

The article entitled "Towards a Living Architecture” explores the potential of incorporating
artificial intelligence and robotics in the construction of architectural spaces that possess
adaptability and interactivity. The article highlights the importance for architects to establish
design objectives, develop Al algorithms, and subsequently assess and adjust Al-generated

solutions to achieve the desired aesthetic outcomes. (Cogdell, 2019)



In the scholarly article titled "Robots for Skill Digitization,” Johannes Braumann explores the
application of robotics technology in the fields of construction and design. The present article
investigates the feasibility of employing robotic systems that are propelled by artificial
intelligence to accomplish the digitization and production of intricate architectural
configurations. The statement emphasizes the role of architects as primary agents of creativity,
positioning robotic technologies as instruments that can facilitate the achievement of their

objectives. (Sheil et al., 2020)

Through the utilization of various techniques, architects can effectively leverage the capabilities
of artificial intelligence while retaining their creative autonomy over the design process. The
utilization of Al-generated design outputs allows architects to retain a level of creative control by

enabling their involvement in the development process.

Furthermore, it is imperative for architects to perceive Al as a collaborator rather than a
competitor in their leading role in design. Architects can potentially leverage the benefits of
artificial intelligence (Al) by employing it as a research, inspiration, and augmentation tool. The
study highlights the importance of architects' involvement with artificial intelligence (Al)
systems, their critical assessment of the outcomes generated by such systems, and their

consideration of their own artistic inclinations and prior design proficiency.

To maintain a competitive advantage in creativity, it is imperative to engage in extensive
collaboration with individuals from diverse fields of study. Collaborating with specialists in
artificial intelligence, data science, and other disciplines closely related to architecture can
enhance designers' understanding of the full extent of Al technology and its constraints.

Enhanced integration of Al into the design process can be achieved through effective
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collaboration with experts from diverse industries. Nevertheless, it will be ensured that architects

retain ultimate authority over all aesthetic determinations.

The extant literature underscores the significance of obtaining a structured educational program
and training. With the ongoing advancements in Al, it is imperative for architects to acquire the
requisite skills to proficiently incorporate pertinent technologies into their professional practice.
Architects must acquire the ability to perform a critical assessment of the outputs generated by
Al, interpret them within the context of their design objectives, and incorporate their own

aesthetic judgment into the process to retain command over the creative process.

The extant body of research indicates that architects can sustain their creative adaptability during
the design process by employing diverse design methodologies. Best practices in the field of
artificial intelligence (Al) include adopting a collaborative approach, actively curating and
enhancing Al-generated outputs, collaborating with subject-matter experts, and acquiring the
requisite training and education for achieving success. By implementing these tactics, architects
can leverage the potential benefits of artificial intelligence while preserving their unique

contributions to the creative process.

The integration of artificial intelligence within the realm of architectural design presents a
dualistic scenario, whereby advantages and drawbacks coexist. Concerns have been raised
regarding the potential impact of Al technologies on creative autonomy, notwithstanding their
capacity to generate novel prospects and enhance operational efficacy. Architects possess
numerous strategic alternatives that they can utilize to safeguard their status as the originator of
innovative ideas. The integration of artificial intelligence in architecture can be achieved without

compromising the aesthetic vision or the architects' influence over the design process. This can
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be accomplished by treating Al as a tool, collaborating with subject matter experts, conducting a

critical evaluation of Al-generated outputs, and continuously improving one's own skKills.

Research Methodology

According to Creswall (2013), research approaches are plans and procedures that range from
general assumptions to specific data collecting, analysis, and interpretation techniques. From a
constructivist standpoint which is an epistemology (theory of knowledge) that provides an
explanation of the nature of knowledge and how humans learn. Therefore, using this paradigm

will lead to a better understanding of the subjective experiences of the architect designers.

The most suitable approach for this research study will be using non-probability sampling
method as it is a small scale study. Also, participants in a convenience sample may be more
willing to participate in the study, which can help increase response rates and reduce non-
response bias. This method involves selecting elements from a population for study without
relying on random selection (Vehovar et al., 2016). This differs from probability sampling,
where elements are picked randomly, with each having a defined, non-zero chance of being
selected. In a small scale study, resources, time and budget are often limited, and convenience
sampling allows the researcher to quickly and easily select participants without the need for

complex sampling designs (Sedgwick, 2013).

Among the non-probability sampling techniques, convenience sampling method is the most
appropriate for the study. This method involves selecting participants based on accessibility or
willingness to participate, often from those who are most easily reachable or who volunteer for
the study. Convenience sampling is a popular choice for small scale studies because it is easy

and inexpensive to implement.
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Research Design

The chosen research design for this study is a descriptive qualitative approach, which is
appropriate for exploring and describing the experiences and perceptions of architect designers
working in organizations. The use of qualitative research design is fitting for this study as it
enables an in-depth exploration of participants' experiences and perceptions through open-ended
questions. This method is useful in comprehending the challenges faced by the architect
designers and how it impacts them. It is not intended to test any specific hypotheses or theories,
but rather aims to gain a comprehensive understanding of the subject under investigation

(Newman, 2014)

Overall, a descriptive qualitative research design will enable the research study to remain close
to the respondents and comprehend their experiences and perspectives in their own words. It is
an appropriate method for examining the use of Al in the architecture design process & its
impact on creative control of architects and further recommends strategies to ensure architects

maintain creative control over the design process (Merriam & Tisdell, 2015).

Sampling

The present study chose non-probability purposive sampling to know architect’s perceptions and
experiences. It is a small scale study so the participant selected is mainly residing from my city.

The sample population would cover 1 participant.
Instrumentation

Interview consists of six open ended questions and these are selected as a medium of exploring

the perception of the architect about the use of Al and the architect designer.

Interview Questions
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The open-ended questions used in this design allow the researchers to explore in-depth

complexities of managing the use of artificial intelligence, the challenges they face and the

strategies utilized to handle it.

Questions to be asked from the participants:

1.

How has the integration of Al affected your creative control as an architect?

In what ways do you think Al can contribute to or limit your ability to express your

design vision?

Have you faced any challenges while incorporating Al in the design process, and if so,

how did you overcome them?

From your perspective, what should be the architects' role in the development and

implementation of Al technologies in the architecture industry?

In your opinion, do you believe that Al has the possibility to transform the architecture

industry? If so, how?

What strategies do you propose to ensure architects retain creative control in the design
process while utilizing Al technologies?

Ethical Considerations

The participants will be insured about their privacy and confidentiality related to their responses

about the respective research. All ethical guidelines will be strictly followed. No prestige bias

questions will be asked. At the start of questionnaire: brief information about the whole study

will be provided to respondents so that they are familiar with the whole scenario and intentions

of researcher for the data gathering. Participant’s personal information and the names will not be

revealed in the entire study as confidentiality of their identity will be assured. Also, the
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respondents will be ensured that participation in the study will completely be voluntary and they

can opt out at any time.

Data Interpretation

Thematic analysis is a qualitative research method used to identify and analyze patterns or
themes within data. In this study, the responses to the open-ended questions will be analyzed

using this method.

The first step of thematic analysis includes familiarizing oneself with the data by reading and re-
reading the responses to the questions. This process helps the researcher to become familiar with

the data and identify patterns or themes.

After familiarizing oneself with the data, the researcher will begin to code the responses. Coding
involves identifying and labeling relevant text segments within the data. The codes may be

descriptive, such as "Al usage™ or "control design”, or they may be more abstract.

Once the codes have been applied to the data, the researcher will begin to identify broader
patterns or themes that emerge. This involves grouping similar codes together and identifying

overarching concepts that emerge from the data.

The final step of thematic analysis involves interpreting the data and drawing conclusions based
on the identified themes. This may involve identifying areas where the architect is successful in
managing design operations, as well as areas where improvements can be made. The findings of
the study can then be used to inform policies and practices aimed at promoting ethical laws and

communicating them properly to the team member working at an architect company. The main
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goal is to gain a comprehensive understanding of the difficulties faced and recommend strategies

for improving the situation.

Research Findings

Following are the responses to the questions asked in an interview from an architect designer

working in a private company.

Architect Designer 1

1. How has the integration of Al affected your creative control as an architect?

Ever since the integration of Al into the design process, | have witnessed a profound
transformation in my creative control. While the utilization of Al offers valuable perspectives
and enhances efficiency in specific tasks, it unavoidably curtails my capacity to venture into

unorthodox concepts and embrace daring risks.

The inclusion of Al has undeniably ushered in a multitude of benefits, enabling me to gain fresh
insights and streamline various aspects of the design process. Its analytical capabilities and data-
driven approach have facilitated the identification of patterns, trends, and user preferences,
contributing to more informed decision-making. Moreover, Al has proven invaluable in
automating repetitive and time-consuming tasks, freeing up my time and energy for more

strategic and imaginative endeavors.

2. In what ways do you think Al can contribute to or limit your ability to express your design

vision?
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| believe that with careful consideration and planning, Al can contribute to my design vision by
assisting me in tasks such as generating new ideas and analyzing data. It’s not about copy paste
the exact drawings but taking idea, inspiration, and assistance from the Al so that we can

minimize our workload.

However, despite its advantages, the integration of Al has introduced certain limitations that
impact my creative freedom. By nature, Al relies on existing data and predefined algorithms to
generate suggestions and recommendations. While this can be advantageous in terms of
efficiency and productivity, it also imposes constraints on exploring uncharted territories and
embracing unconventional ideas. The reliance on data-driven algorithms limits my capacity to
explore unconventional ideas and take risks, potentially hindering the realization of truly
innovative and groundbreaking designs. Striking a balance between harnessing the benefits of Al
and preserving creative freedom remains a crucial task, requiring careful consideration and

human intervention in the design process.

3. Have you faced any challenges while incorporating Al in the design process, and if so, how

did you overcome them?

In the absence of human intuition and subjectivity, Al often fails to capture the nuances and
subtleties that can lead to groundbreaking and unconventional designs. Its reliance on existing
data and algorithms may inadvertently hinder the exploration of innovative concepts that deviate
from established norms. As a result, my ability to take risks and pursue truly groundbreaking

ideas is curtailed, limiting the potential for truly extraordinary design outcomes.

Incorporating Al in the design process has also presented some challenges, particularly in terms

of data management and ensuring that the Al system produces accurate and relevant outputs. To
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overcome these challenges, | have collaborated closely with Al developers and data analysts to

ensure that the technology is used effectively and that its outputs align with my design vision.

4. From your perspective, what should be the architects’ role in the development and

implementation of Al technologies in the architecture industry?

Architects should play an essential role in the development and implementation of Al
technologies in the architecture industry. By providing their unique perspective and expertise,
architects can help ensure that Al is used ethically and effectively to enhance the design process

and promote better building outcomes.

5. In your opinion, do you believe that Al has the potential to revolutionize the architecture

industry? If so, how?

| firmly believe that Al has the potential to revolutionize the architecture industry by allowing
architects to explore new possibilities and push the boundaries of design. By automating
repetitive tasks, Al can also free up architects' time and allow them to focus on more creative

aspects of the design process.

6. What strategies do you propose to ensure architects retain creative control in the design

process while utilizing Al technologies?

To maintain creative control while utilizing Al technologies, | propose several strategies. These
include clearly defining the role of Al in the design process, maintaining open communication
with Al developers, and continuing to prioritize the human touch in the design process.
Additionally, architects should continually seek opportunities to learn and improve their
understanding of Al technology to ensure that it is used effectively and ethically in the design

process.
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Data Analysis
The current study data was interpreted by doing thematic analysis. The response of the architect
designer were collected, read and re-read numerous times before writing the final codes.
Through analyzing codes and making themes out of the similar codes of the respondent. Themes

were made out of the categories from the codes extracted from the respondent.

Al's Impact on Creative Control

The architect designer acknowledges that Al's integration into the design process can have both
positive and negative effects on creative control. On one hand, Al provides valuable insights and
streamlines design tasks, enabling the generation of new ideas and data analysis. This, in turn,
frees up time and energy for the architect to engage in strategic and imaginative endeavors. On
the other hand, Al's reliance on existing data and predetermined algorithms can restrict creative

freedom, making it challenging to explore unconventional ideas and take risks.

Architects Shaping the Future of Al in Architecture

The architect designer emphasizes the importance of architects taking an active role in shaping
the future of Al in architecture. Collaboration with Al developers is crucial to ensure the ethical
and effective use of the technology in enhancing the design process and achieving superior
building outcomes. Continual learning and deepening understanding of Al technology is also

essential for architects to leverage its potential effectively within their work.

Al's Potential for Architectural Revolution
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The architect designer firmly believes in the transformative potential of Al within the
architecture industry. By enabling architects to push the boundaries of design and explore new
possibilities, Al has the capacity to drive innovation and create sustainable buildings.
Furthermore, Al's ability to automate certain tasks can free up architects' time, allowing them to

concentrate on more creative aspects of the design process.

Retaining Creative Control with Al

To retain creative control while utilizing Al technologies, the architect designer proposes several
strategies. First, clearly defining the role of Al in the design process is crucial to ensure that it
complements human creativity rather than replacing it. Open communication with Al
developers’ enables architects to provide feedback and fine-tune Al systems according to their
specific needs. Additionally, upholding the human touch in the design process remains
paramount. Architects should continually seek opportunities to learn about Al, enhancing their

understanding to effectively and ethically integrate it into the design process.

Discussion
According to the research findings i.e. the response of the architect, they view Al as a powerful
tool capable of enhancing the design process and driving better building outcomes. However, the
architect emphasizes the need for responsible and ethical use of Al to prevent it from becoming a
hindrance to creative control. By embracing collaboration, continuous learning, and careful
implementation, architects can harness the potential of Al while preserving their creative

autonomy.

The integration of artificial intelligence (Al) into the field of architecture holds immense promise

for transforming the design and construction of buildings. Al offers architects the ability to



20

generate novel ideas, explore diverse possibilities, and optimize designs with a focus on
efficiency and sustainability. Nevertheless, there are valid concerns about the potential

repercussions of Al on architects' creative control.

An in-depth examination of existing literature sheds light on the potential impact of Al on
architects' creative agency and suggests various strategies that can be employed to safeguard and
preserve this agency. Scholars and researchers contend that Al can serve as a valuable tool for
architects, provided it is utilized in a manner that does not compromise the architect's unique

creative vision.

One effective approach to prevent the loss of creative control is to view Al as a collaborator
rather than a competitor. Architects can leverage Al to generate ideas and explore diverse
possibilities, while ensuring that the ultimate design remains their own creation. Additionally,
architects should engage in collaborative partnerships with experts in Al and related fields,

thereby ensuring the effective and ethical utilization of Al within their practice.

Continuously improving one's own skills is another crucial aspect of maintaining creative
control. As Al technology continues to advance, architects must stay abreast of the latest
developments, allowing them to harness the potential of Al to their advantage. Architects should
also exercise critical judgment when evaluating Al-generated outputs and be willing to make

necessary modifications to align the final design with their own aesthetic standards.

By adhering to these strategies, architects can employ Al in a manner that augments their
creative agency, enabling them to design buildings that seamlessly marry aesthetics and

functionality.

Additionally, some further thoughts on the topic are as follows:
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» Al can serve as a catalyst for generating fresh ideas and exploring a multitude of possibilities,

empowering architects to conceive more innovative and imaginative designs.

» Leveraging Al's capabilities, architects can optimize designs, prioritizing efficiency and
sustainability. This contributes to the creation of environmentally-friendly buildings that not only

reduce energy costs but also minimize ecological impact.

* Al aids architects in saving valuable time and resources, allowing them to devote their efforts

to more creative aspects of the design process.

» By fostering effective collaboration among various professionals, Al enables architects to

create designs that are well-informed, comprehensive, and holistic.

Conclusion
In conclusion, the integration of artificial intelligence into architecture holds tremendous
potential for revolutionizing the design and construction of buildings. Al serves as a valuable
tool that empowers architects to generate novel ideas, explore diverse possibilities, and optimize
designs for enhanced efficiency and sustainability. However, the concerns regarding the potential
loss of creative control among architects should not be overlooked. To prevent the erosion of
creative control, architects must regard Al as a collaborator rather than a competitor. By
leveraging Al to generate ideas and explore possibilities, architects can ensure that the final
design remains a product of their own creative vision. Collaborating with Al experts and
professionals from related fields is crucial to utilizing Al effectively and ethically within the

architectural practice.
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Furthermore, continuous self-improvement is essential for architects to maintain their creative
control. Staying updated on the latest advancements in Al technology enables architects to
harness its potential to their advantage. Architects should critically evaluate Al-generated outputs

and be prepared to make adjustments to align the final design with their own aesthetic standards.

By adhering to these strategies, architects can leverage Al in a manner that enhances their
creative agency and facilitates the creation of buildings that seamlessly merge beauty and

functionality.

In conclusion, Al holds the promise of transforming the field of architecture, and architects must
embrace it responsibly and ethically. With the judicious use of Al, architects can usher in a new

era of architectural design characterized by beauty, sustainability, and efficiency.
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