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Abstract: Artificial Intelligence (AI) has significantly transformed the design industry by introducing
innovative tools that enhance efficiency, creativity, and personalization in the design process. This
article explores the impact of Al technologies on the practice of modern designers, from the early
stages of idea generation to the final execution of projects. By analyzing case studies, conducting
surveys, and reviewing recent literature, the study reveals that Al functions not only as a tool but also
as a collaborator that expands the boundaries of human creativity. It allows designers to explore new
possibilities and push the limits of traditional design processes. However, the integration of Al into
design practices also raises important ethical and professional challenges, such as concerns about job
displacement, data privacy, and the potential loss of human touch in the creative process. Despite these
concerns, the findings highlight that embracing Al is crucial for designers to remain competitive and
sustain their careers in the rapidly evolving digital era. Adapting to Al technologies, understanding their
capabilities, and effectively incorporating them into creative workflows will enable designers to stay
relevant and thrive in a landscape where technology continues to reshape the industry. This study
provides insights into the evolving relationship between human designers and Al, offering
recommendations for future research and practice in the field of design.

Keywords: Al design; Automation; Creativity; Ethics; Human-Al collaboration.

1. Introduction

The design industry is undergoing a significant transformation with the advent of
Artificial Intelligence (Al) technology. Since the emergence of tools such as DALL-E,
MidJourney, and Adobe Firefly, the design process is no longer limited to conventional
methods. Al not only speeds up repetitive tasks but also opens up opportunities for exploring
styles that were previously difficult to access. (Smith & Lee, 2022).

In the past few decades, technological advancements have changed almost every aspect
of human life, including the way we create, design, and innovate. One of the most significant
developments is the emergence of Artificial Intelligence, which has opened a new chapter in
the wotld of creativity and design. Al is no longer just a cold, mechanical computing tool, but
has evolved into a creative partner that can help humans generate ideas, solve complex
problems, and even optimize the design process as a whole.

The creative industry, which has long been dominated by the human touch and artistic

intuition, is now embracing Al as an integral part of the design process. From image
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generation, typography, to layout optimization, Al has proven its ability to not only mimic
human creativity but also expand its boundaries. Many tools have enabled designers to
explore new possibilities that were previously unthinkable. (Brown et al., 2020).

However, this transformation does not come without challenges. Many questions
whether Al will replace humans in the creative process or become a tool that enhances our
creative abilities. On the one hand, Al can perform repetitive tasks quickly and efficiently,
freeing designers to focus on aspects that require a human touch such as conceptualization
and storytelling.

This article will explore the role of Al in revolutionizing the design process, how this
technology is changing the way we think about creativity, and what implications it has for the
future of the creative industries. By looking at real-world examples and untapped potential,
we will understand how Al is becoming not just a tool, but a catalyst for greater innovation
and creative expression. This study aims to:

e Analyze the impact of Al on the ideation, execution, and evaluation stages of design.
e Explain the shift in the role of designers in collaboration with Al

e Identify ethical and technical challenges in Al integration.

2. Preliminaries or Related Work or Literature Review

A study by Brown (2021) showed that 67% of designers use Al for initial concept
generation. Tools such as Canva Al and Figma Plugins allow for automation of color
selection, layout, and image optimization, reducing the time required to create artwork by up
to 40%.

Al has been used to create unique and innovative artwork. One well-known example is
the use of Generative Adversarial Networks to generate images that resemble human artwork.
Al has become a transformative tool in various creative fields, from art, music, literature, to
design. Smith & Lee's (2023) study shows that artists use generative models to explore abstract
concepts that are difficult to realize manually, but the final work still requires a human touch
to convey emotion or social context. In music, Johnson et al. (2021) found that Al functions
as a "collaborative partner" that speeds up the composition process, although works
considered "high value" usually involve intensive modification by musicians.

Al has been used in the film and animation industry to create realistic visual effects, edit
videos, and even generate scripts. Technologies like deep learning have been used to improve
image quality, remove noise, and create more lifelike animated characters. In writing, Brown
& Kim (2022) noted that GPT-4 is capable of generating drafts of stories or poems in
seconds, but without human guidance, the results tend to be generic or incoherent. In the
field of design, Gupta et al. (2020) emphasized that Al helps architects optimize building
forms based on environmental parameters, but the final aesthetic decisions remain in the

hands of the designer.
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While Al offers many new opportunities in the creative field, there are also challenges
and ethical questions to consider. One of the main challenges is the issue of ownership and
copyright of works produced by Al Al is not a substitute for human creativity, but rather a
tool that expands the possibilities of expression. Human-Al collaboration requires a balance
between technological efficiency and human sensitivity to artistic, cultural, and ethical values.
2.1. The Shifting Role of Designers

The development of technology, especially Artificial Intelligence, has brought significant
changes in various fields, including design. In the context of the design process, Al is not only
a tool, but also influences the role and responsibilities of designers. According to Hwang
(2022), Al shifts the focus of designers from technical execution to creative strategy. For
example, UX designers use ChatGPT for user behaviour analysis, while graphic designers
utilize Stable Diffusion for visual experiments. Text-to-image models introduce a new
paradigm for expressing creative ideas through language, Oppenlaender, J. (2022).

The development of Al technology in the last decade has changed the creative landscape,
including the roles and responsibilities of designers. Research from Smith & Lee (2020) noted
that designers are starting to shift from conventional problem-solvers to Al collaborators.
They no longer rely solely on creative intuition, but also utilize Al-based tools such as
generative design tools to create more efficient and personalized solutions. This shifts the
designer's focus from technical execution to strategic decision-making, where the ability to
curate Al output becomes key (Chen et al., 2021).

Al has transformed the design landscape by introducing tools capable of performing
tasks that previously required human skills. For example, tools such as Adobe Sensei, Canva,
and DALL-E enable automated design generation, data analysis, and content personalization.
According to Lupton (2020), Al not only accelerates the design process but also opens up
new opportunities for creative exploration. Al reshapes our understanding of creativity,
shifting from an individual human act to a socio-technical process, Davis, N., & Shrobe, H.
(2022).

With the advent of Al, the role of designers has shifted from "creator" to "curator”.
Designers are now more focused on directing and leveraging technology to achieve creative
goals. Al allows designers to explore ideas that were previously unthinkable. With Al’s ability
to analyze data at scale, designers can make more informed, evidence-based decisions.
However, this also raises questions about originality and ownership of the work.

The traditional linear design process is now becoming more iterative and dynamic thanks
to Al. Al algorithms can generate hundreds of design variations in a short time, allowing
designers to experiment and test new ideas quickly.

2.2 Controversy and Ethics
Copyright issues are a major focus because Al-generated works are often ambiguous in

intellectual ownership. In addition, concerns about Al replacing humans have sparked debate
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among professionals (McKinsey, 2022). Although Al offers many benefits, challenges such
as algorithmic bias, job disruption, and ethical dilemmas still need to be addressed. Designers
must consider the socio-cultural impacts of Al technologies, including inequities in access
and cultural representation in algorithmic systems. A recent study by Schiff (2023)
emphasized that responsible Al design must integrate principles of social justice and
community participation from the eatly stages of development. This ensures that the
technology is not only innovative, but also inclusive and culturally relevant.

The main controversies surrounding originality and copyright in Al-based design are
becoming more complex as generative models such as DALL-E and MidJourney develop.
Al-generated works often use ambiguously licensed datasets or the work of artists without
compensation. However, Guadamuz (2021) identifies a legal “grey zone” when humans and
Al collaborate, sparking debate about expanding the definition of authorship in the digital
age.

The replacement of humans in the creative process is also highlighted. Lee & Hsu’s
(2022) study shows that while Al is capable of producing aesthetic designs, the emotional
value and cultural context of human work are still difficult for machines to replicate. On the
other hand, Epstein (2023) study suggests that Al can be a partner by stimulating nonlinear
exploration of ideas, provided that designers maintain curatorial control over the algorithm’s
output.

Algorithmic transparency remains a critical issue. Recent research by Mittelstadt (2023)
criticizes the “black box” practice in generative AI models that makes it difficult to trace the
source of data or creative logic. Human-centered Al emphasizes that Al should augment
rather than replace human creativity, Shneiderman, B. (2020).

Algorithmic bias continues to be a threat, especially in designs that have a public impact.
Buolamwini & Gebru’s (2020) study of gender and racial bias in facial recognition systems
reveals how inequities in training data can reinforce stereotypes. Holstein (2023) proposed
solution is participatory design that involves marginalized groups in dataset construction and
model validation.

Moral responsibility in the use of Al now covers a broader dimension. Cath’s (2022)
proposed framework advocates a multi-level responsibility model involving designers, end
users, and regulators. Meanwhile, Taddeo & Floridi's (2021) research calls for the
establishment of an independent "AlI ethics body" to oversee creative applications of Al,

including regular audits of the socio-ecological impacts of automated design systems.

3. Proposed Method

This research uses a qualitative approach with case study analysis, evaluation of design

projects involving Al. An online survey involving the participation of 50 professional
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designers about their experiences using Al. Literature review from academic sources and

industry reports related to Al and design.

4. Results and Discussion

Respondent data was collected through surveys and interviews with design professionals,
including graphic designers, photographers, and prototype developers. Respondents were
asked to provide feedback on how the use of Al has affected the efficiency of time for tasks
such as cropping, color grading, and prototyping. Based on an online survey of 50
respondents, 25 were Graphic Designers, 15 were Photographers, and 10 were Product
Designers. The online survey on the Use of Al in Design Tasks, respondents were generally
asked about the use of Al-based tools such as Adobe Sensei, Canva, Fotor, or special tools
for color grading such as Luminar Al and prototyping such as Figma Al. The summary results
of the online survey can be seen in Table 1. Time Efficiency Percentage below :

Table 1. Time Efficiency Percentage

Design Activity Number of Respondents Using Al Average Time Reduction

Cropping 90% 50-70%
Color Grading 85% 40-60%
Prototyping 70% 30-50%

Respondents' responses regarding Time Reduction in design work using Al Tools are
generally in the form of increasing efficiency in completing wotk. Some respondents'
responses related to reducing the time for working on design activities in the form of
Cropping, Respondent 1, a Graphic Designer, stated "I used to spend 1-2 hours manually
cropping images. With Al tools like Adobe Sensei, I only need 10-15 minutes. This is a big-
time saver.". Respondent 2, a Photographer, stated "Al helps me do cropping with high
precision in seconds. This is very useful when working with hundreds of photos.". Regarding
Color Grading, Respondent 3, a Photographer, said "I usually spend 3-4 hours for color
grading a set of photos. With Luminar Al, the time required is reduced to 1-2 hours.".
Respondent 4, a Graphic Designer, said "Al provides color recommendations that match the
project theme. This reduces manual experimentation time.". Regarding Prototyping,
Respondent 5, a Product Designers, said, "With Figma and its Al features, I can produce
prototypes in 1-2 days, whereas previously it took 3-4 days." Finally, Respondent 6, a Product
Designer, said, "Al helps in generating automatic layouts and adjusting design elements. This
reduces the processing time by up to 40%."

Factors Affecting Time Efficiency from Respondents' response analysis, mentioned
several factors that make Al effective in reducing processing time:

e Automation of Repetitive Processes: Al is able to automate repetitive tasks such as
cropping and color adjustments.
e Intelligent Recommendations: Al provides suggestions based on data and trends,

reducing manual experimentation time.
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e Integration with Design Tools: Al is integrated with popular design tools, facilitating
workflow.

Accumulated, 82% of respondents stated that Al reduces the time required to complete
tasks such as cropping, color grading, and prototyping. Online Al tools such as remove.bg
can remove backgrounds in milliseconds, using remove.bg is very easy, free and does not
require basic graphic design skills, saving 90% of time. An example of using remove.bg can

be seen in Figure 1. The Remove.bg background editing tool below.

Figure 1. The Remove.bg background editing.

4.1. Expansion of Creativity

Refers to the ability of Artificial Intelligence to expand the boundaries of human
creativity, allowing for the exploration of “out-of-the-box” styles and ideas. In the context of
design, Al not only helps simplify the creative process, but also opens up opportunities to
create solutions and styles that were previously unthinkable or difficult to realize manually.
Creativity Expansion is the process by which Al is used to explore new ideas, Al can analyze
massive data and identify patterns or trends that are invisible to humans. Al tools can create
infinite variations or generate thousands of design options based on given parameters. The
ability to combine unusual styles by combining elements from different styles, eras, or
disciplines to create something completely new. In other words, Al serves as a catalyst for
creativity, encouraging designers to think beyond conventional boundaries and explore new
possibilities.

Al enables “outside the box™ style exploration in several ways, the first way is Data
Analysis and Pattern Identification, Al analyzes millions of images, designs, or artworks to
identify unique trends, patterns, or combinations, for example Al can find that a particular
color combination or rarely used architectural style has high aesthetic potential. The second
way of exploration is Generative Design, Al uses generative algorithms to create completely
new designs, for example designers can provide input such as “futuristic style with a touch of
vintage,” and Al will generate options that combine the two styles in innovative ways. The
third way of exploration is unexpected style combinations, Al is able to combine elements
from different styles, cultures, or disciplines to create something unique, for example Al can
combine traditional Indonesian motifs with Scandinavian minimalist design, resulting in fresh

and interesting work. Al allows designers to try different combinations, variations, or
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concepts without worrying about cost or time. Designers can explore hundreds of layouts,
color, or texture options in minutes.

Al allows for the exploration of “outside the box” styles, such as combining renaissance
art with cyberpunk aesthetics as seen in Figure 2. Cyberpunk Aesthetic Renaissance Art Poster

below.

Figure 2. Cyberpunk Aesthetic Renaissance Art Poster
4.2. Main Challenge

Ethics are one of the most critical issues in the application of Al in the field of design.
Some of the main challenges include Originality and Ownership of Work, Al-generated
designs often raise questions about who owns the work, whether the designer, the algorithm
developer, or the Al itself. If a designer uses Al to generate a logo, does the client or the
designer own the copyright to the logo? So, there needs to be clear regulation on copyright
and ownership of Al-based works, as well as transparency in the use of Al tools.

Al can reproduce biases that exist in training data, such as cultural, gender, or racial
stereotypes. Al may tend to recommend more "masculine" or "feminine" designs based on
biased historical data.

Al requires large amounts of data to function effectively, which can include personal or
sensitive information. The use of user data for design personalization can violate privacy if
not managed properly. Implement strict privacy policies and use techniques such as data
anonymization to protect user information.

Al can erode local cultural values or traditions by promoting a homogenous or global
design style. Al-generated designs may ignore important local cultural elements. There is a
need to integrate cultural and local values into the Al training process, as well as collaboration
with local communities.

Reliance on Al in the design process also poses a number of challenges, including loss
of Traditional Skills. Designers may become overly dependent on Al, losing manual or
intuitive skills. Designers who rely on Al for sketching or rendering may lose the ability to

draw manually. There is a need to balance the use of Al with traditional skills training.
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Over-reliance on Al can reduce designers’ ability to think creatively and innovatively on
their own. Designers may simply follow Al recommendations without exploring new ideas.
It is better to use Al as a tool, not a replacement, and to continue to encourage creative
experimentation. Designers and companies may become over-reliant on Al technology,
which can be risky if the system fails. If Al fails, the design process can be hampered or even
stopped. It is important to have a backup plan and not rely entirely on Al for all aspects of
design.

Automation through Al could threaten jobs in design, especially for repetitive tasks.
Junior designers or design assistants may lose their jobs as their tasks are taken over by AL
Good designers are committed to focusing on developing skills that cannot be replaced by
Al such as strategic thinking or empathy.

In an online survey, at least 45% of respondents were concerned about plagiarism of
design styles, while 30% of respondents admitted to the difficulty of developing ideas without
the help of Al The results of this online survey reveal two critical challenges in utilizing Al
technology in the design field: first, the concern of 45% of respondents about plagiarism of
design styles indicates concerns about originality and intellectual property protection in the
digital era. Second, the dependence of 30% of respondents on Al to develop creative ideas
reflects the dilemma between technological efficiency and the potential atrophy of
independent thinking abilities. These two issues emphasize the importance of balance in the
use of Al where the need to strengthen design ethics, technological literacy, and a regulatory
framework that protects creators without stifling innovation. Collaboration between
designers, Al developers, and policy makers is key to ensuring that Al functions as a
companion tool, not a substitute for human creative integrity.

4.3 Human and AI Collaboration

Al is not a substitute, but rather an enabler that strengthens human creative capacity.
Example: Interior designers use Space Planner to generate room layouts, then refine them
manually. Al not only speeds up the design process, but also expands the boundaries of
human imagination. This collaboration is not about replacing humans, but rather creating a
synergy where Al functions as a tool that empowers designers’ creativity through analytical,
generative, and adaptive capabilities.

Al brings a new paradigm to the design process with its ability to process large-scale data
and recognize patterns that are difficult for humans to identify. For example, tools such as
Generative Adversarial Networks allow designers to explore thousands of design variants in
minutes, such as color combinations, shapes, or layouts. This reduces the time spent on
manual iterations, so designers can focus on refining concepts and creative strategies.
Platforms such as Adobe Sensei or MidJourney have proven that Al is capable of generating

innovative ideas that become a starting point for designers to develop further.
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However, the essence of creativity still rests on humans. Al does not have the ability to
understand complex cultural contexts, emotions, or aesthetic values without human guidance.
This is where collaboration becomes key: humans act as designer who set goals, values, and
ethical boundaries, while Al acts as an enabler that provides options and optimizations. For
example, in product design, Al can analyze market trends and consumer preferences, but
designers still determine the visual narrative and message to be conveyed. The main challenge
in this collaboration is to maintain a balance so that dependence on Al does not reduce human
originality and intuition. Risks such as design homogenization because algorithms tend to
replicate existing patterns or data bias must be anticipated through a critical approach. In
addition, there needs to be an increase in technological literacy among designers so that they
can utilize Al optimally without losing their sense of ownership of their work.

4.4 The Shape of the Al Design Revolution

The development of artificial intelligence technology has brought a significant revolution
in the design process, changing the way creators, architects, engineers, and designers work.
Al not only accelerates the technical stages, but also expands the boundaries of creativity and
efficiency, some forms of Al's role in the revolution:

4.4.1 Generation of Design Ideas and Concepts

Al is able to generate innovative design ideas through generative algorithms, by analyzing
historical data, market trends, or user preferences, tools such as as Autodesk's Dreamcatcher
can create thousands of design options in minutes. For example, in product or architectural
design, Al optimizes the shape of the structure based on parameters such as material strength,
cost, or sustainability. This allows designers to focus on refining the concept, rather than
searching for basic options.

4.4.2 Automation of Repetitive Tasks

Al takes over routine tasks such as image editing, layout arrangement, or size
adjustments. Tools such as Adobe Sensei use Al to remove objects from photos, change
backgrounds, or suggest color palettes. This automation saves designers time, allowing them
to concentrate on strategic and creative aspects.

4.4.3 Data Analytics for Insight-Driven Design

Al processes user data such as behaviour, feedback, or interactions to produce more
personalized and effective designs. For example, in web design, Al analyzes heatmaps or user
clicks to recommend layouts that increase conversions. In UX/UI, platforms like Figma
leverage Al to test usability in real-time, predicting problem areas before a product launch.
4.4.4 Mass Personalization

Al enables designs that are tailored to individual preferences at scale. E-commerce uses
Al to create different ad banners or product recommendations for each user based on
shopping history. In graphic design, tools like Canva provide dynamic templates,

automatically tweaked by Al to suit the target audience.
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4.4.5 Real-Time Collaboration and Iteration

Al enhances cross-team collaboration by providing an integrated platform. Features like
auto-suggest in design software help teams align ideas, while Al-driven prototyping tools like
InVision speed up iteration based on instant feedback. Al can even translate hand-drawn
sketches into digital designs in real-time, making communication between designers and
clients easier.

From several forms of design work revolutionized by Al it appears that there has been
a shift in the role of designers to curators in collaboration with Al, a phenomenon that reflects
a fundamental transformation in the creative process. As designer traditional, designers rely
on individual abilities to generate original ideas from scratch, while as curators, they now
select, refine, and direct the output produced by Al. Al technology, with its ability to process
massive data and generate design alternatives in seconds, takes over repetitive tasks such as
basic concept exploration or visual iteration, so that designers shift to a strategic role, by
determining Al input parameters, assessing the relevance and quality of the results, and
combining the best elements with cultural, emotional, or ethical contexts that can only be
accessed by humans. This curatorial role requires designers to master new skills, such as
critical thinking, managing the ambiguity between efficiency and originality, and ensuring that
the work remains humanistic. On the other hand, this collaboration actually expands the
boundaries of creativity, designers are no longer limited to individual capacity, but become
master mind who build creative systems where Al is a partner, not a competitor. The
challenge is to maintain balance by utilizing Al as a tool for expanding ideas without losing
the creative identity that is the essence of design itself.
4.5 The Future of AI-Based Design

In the future, human-Al collaboration in design has the potential to create a more
inclusive creative ecosystem. Al can open access for non-experts to get involved in the design
process through user-friendly tools, while professional designers move into strategic roles as
creative directors. This revolution will not only change how we design, but also what we
design, by introducing innovative solutions to complex social and environmental problems.

Al will take over technical tasks such as rendering and optimization, while humans focus
on the philosophical concepts, narratives, and ethical values of design. This idea offers a
vision where Al and humans work together synergistically, each leveraging their strengths to
create better, more efficient, and more meaningful design outcomes. A clear division of roles,
in the context of design. Al is able to process large-scale data quickly and can perform
repetitive technical tasks, also efficient in generating design variations based on given
parameters. Humans, in this context, designers, have the ability to think abstractly,
philosophically, and emotionally. Humans can understand complex social, cultural, and
ethical contexts. Designers are also able to create deep narratives or stories behind a design.

By dividing the roles into a cognitive partner framework, Al takes over time-consuming and
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technical tasks, while humans can focus on the creative and strategic aspects that require
intuition, empathy, and critical thinking.

Brain-computer interfaces allow designers to transfer abstract ideas directly to Al to
be realized. Technologies such as brain-computer interfaces are used to extend and enhance
human creative abilities. In the context of design, this means allowing designers to transfer
abstract ideas or mental concepts directly to an Al system, which can then bring them to life
in the form of visuals or tangible designs. The synergy of the human brain and computer
devices allows direct communication between the human brain and an external device, such
as a computer or Al. In the context of design, it can be used to transfer abstract ideas,
designers can imagine a concept, and it will translate the brain signals into a digital form.
Designers can manipulate design elements such as shape, color, or texture simply by thinking.
Using it in conjunction with technologies such as AR/VR creates a more interactive and
intuitive design environment. A designer imagines a futuristic architectural form, a device can
capture brain signals and transfer them to the Al, which then produces a 3D rendering of the
concept. Fashion designers visualize textile patterns in their minds, and send that data to the
Al system to create a digital prototype.

Al will be used to create environmentally friendly design solutions, such as optimizing
materials or reducing production waste. Al contributes to sustainable design by analyzing
environmental impacts. In architecture, Al algorithms calculate carbon emissions, energy
efficiency, or the use of recycled materials. In the fashion industry, Al helps design patterns
that minimize textile waste. Thus, the transformation of creativity through Al is not a threat,
but rather an evolution that demands adaptation and awareness of its potential and
limitations. Human-Al collaboration is the path of the future where technology and

humanism synergize to create more meaningful aesthetic and functional values.

5. Conclusions

Al has revolutionized the way designers work by removing technical constraints through
automation. It democratizes design by reducing the reliance on specific technical expertise.
Designers can now focus on innovation, strategy, and user empathy, while Al handles the
technical complexity. This revolution has not only accelerated the process but also opened
up opportunities for more people to express their creativity, although the balance between
automation and human touch remains crucial.

Al enriches the creative process with innovative ideas by analyzing big data and patterns
that are often invisible to humans, generating innovative ideas through a unique combination
of machine learning and generative algorithms. By processing information across disciplines
such as art, science, or cultural trends, Al can propose unconventional concepts, designs, or
solutions, while accelerating the exploration of possibilities in the brainstorming stage.

Predictive analytics helps identify future trends.
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Al empowers designers to focus on strategic and narrative value. Automate technical or
repetitive tasks, such as basic layout, color optimization, ot prototype iteration, so they can
divert their energy to deeper conceptual aspects. Al can identify resonant emotional or story
patterns through analysis of text, visuals, or user interactions, then suggest narrative
frameworks that reinforce brand identity or core messaging. Designers can test story scenarios
or visual impacts before execution, ensuring coherence between aesthetics and strategic goals.
This collaboration enables designers to become more effective storytellers, combining human
creativity with data precision to create work that is not only visually appealing but also
contextually meaningful.

The success of human-Al collaboration depends on the balance between innovation,
ethics, and skill adaptation. This human-Al collaboration enables creators to focus on refining
ideas, combining human intuition with computational efficiency to produce original and

relevant work.
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