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Abstract

The rapid digitization of the creative economy has created both opportunities and
sustainability challenges within contemporary artistic practice. However, limited scholarly
attention has been given to how technological innovation can simultaneously enhance artistic
production, environmental responsibility, and economic advancement. This study examines
the intersection of innovative art, sustainable practice, and technological integration using a
qualitative, theory-driven analytical approach anchored in the Triple Bottom Line Theory and
Creative Economy Theory. Through critical analysis of digital art platforms, blockchain-
based art markets, Al-assisted production, and eco-conscious material practices, the study
finds that technology expands global market access, reduces material waste, and enables new
income models such as NFTs and virtual exhibitions. Nevertheless, issues of accessibility,
digital divide, and copyright ethics remain significant constraints. The study recommends
policy support for digital literacy, affordable technological access, and regulatory frameworks
for Al-generated art to ensure inclusive and sustainable growth in the creative sector.
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Introduction artistic ~ activities also respond to

The incorporation of technology in artistic environmental  sustainability  through

practice has transformed the creative
sector, allowing artists to tap into new
realms of expression while promoting
sustainability. Emerging art uses advanced
tools like artificial intelligence (Al), 3D
printing, and virtual reality (VR) to expand
artistic horizons beyond conventional
methods. Al-created works of art, for
instance, blur the lines of authorship and
creativity, while digital fabrication enables
precision and effectiveness in sculpting

and design. In tandem, ecologically aware

minimizing environmental footprints in
terms of sustainable resources, recycled
and up cycled resources, and energy-
efficient modes of production. The global
cry for sustainability has also led artists to
incorporate  recycled materials, bio-
degradable paint, and organic materials
into artwork and, as a result, both aesthetic
experimentation and eco-accountability.
In addition to artistic representation,
technology has a significant role to play in

the economic empowerment of artists and
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the creative industry as a whole.
Blockchain  technology and  online
platforms have transformed how art is
marketed, sold, and authenticated,
allowing artists to reach global markets
without relying on physical galleries. Non-
Fungible Tokens (NFTs) have established
new business models, allowing artists to
have more control over their work and
earnings through direct peer-to-peer sales.
Moreover, digital art marketplaces and
virtual galleries have made access to art
collectors available, eliminating geospatial
barriers and facilitating an
internationalized art economy. Not only
does this tech revolution provide higher
economic security for artists but also jobs
in the art industry based on technology,
e.g., digital curators, virtual exhibition
designers, and blockchain engineers. By
adopting technology, innovative
entrepreneurs and artists can drive
economic development and long-term
viability in an increasingly digital world.

Technology has been a transformative
power in the creative industry,
revolutionizing the production of art and
opening up new avenues to economic
security. One of the most significant
innovations is digital fabrication, in which
artists are able to create complex designs

with precision using tools such as 3D
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printing and CNC machines
(Birtchnell&Urry, 2016).

These technologies enable the production
of complex sculptures, installations, and
functional art that are not possible or time-
consuming to  produce  manually.
Moreover, digital technologies enhance
efficiency and reduce material waste, as in
sustainable practices. Augmented reality
and virtual reality have also revolutionized
the art experience, enabling interactive and
immersive experiences beyond physical
galleries (Grau, 2020). These technologies
provide new creative avenues for artists
and present audiences with new avenues of
interaction with art.

Blockchain technology-assisted art
transactions and online platforms have
created a decentralized platform that helps
artists by removing intermediaries within
the art market. NFT-based platforms help
artists  tokenize  their works, thus
maintaining  their  authenticity and
ownership of the artwork, as well as their
ability to benefit from the work through
royalties (Wong et al, 2022).This
technology has unlocked entry to the art
market such that artists from any
background can reach out to global
collectors without needing to rely on
physical exhibitions. In addition, online

exhibitions and digital art platforms
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provide channels for artists to exhibit and
sell their art without the cost of physical
galleries (Gere, 2018). Through exploiting
online platforms, artists acquire financial
independence and international visibility,
hence making technology an indispensable
resource for financial viability in today's
art market.
The use of technology in creative activities
generates economic growth in the form of
enhanced market coverage, generating new
job opportunities, and supporting creative
entrepreneurship. With the convergence of
the digital and creative economies, the
combination of technology and art
provides unlimited scope for artistic
viability and financial gain.
Conceptual Framework
This study adopts Elkington’s (1997)
Triple Bottom Line (TBL) Theory as the
primary analytical lens, integrated with
Florida’s (2002) Creative Economy
Theory. The framework positions:
i.  Technology Integration
(Independent Variable)
i.  Innovative Artistic Practice
(Mediating Variable)
iii.  Sustainable Practice (Moderating
Variable)
iv.  Economic Advancement
(Dependent Variable)

Functional Relationship

Innovative Art and Sustainable Practice:
Harnessing Technology for Economic
Advancement

Technology Integration — Enhances —
Innovative Art Practices

Innovative Art Practices + Sustainable
Materials — Lead to — Economic
Advancement

Sustainable Practice moderates the
relationship by ensuring environmental
responsibility.

How the Framework is applied in This
Study

This framework guides the analysis in
three ways:

1. Production Analysis — Examines
how Al, digital fabrication, and
blockchain transform artistic
processes.

2. Sustainability Assessment —
Evaluates reduction of waste and
eco-conscious material use.

3. Economic Impact Evaluation —
Assesses revenue expansion
through NFTs, online
marketplaces, and virtual
exhibitions.

Thus, the framework is not descriptive but
analytical: it structures the evaluation of
technological tools in relation to
sustainability outcomes and measurable
economic benefits.

The Convergence of Art, Technology,
and Sustainability
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Plate 1: Al generated Abstract painting
Source: https://easy-peasy.ai/ai-image-
generator/images/abstract-art-inspired-
digital-masterpiece
Plate 1 illustrates Al-assisted abstract

composition, demonstrating algorithmic
creativity in  visual form.  The
fragmentation of colour and geometric
distortion reflects machine-learning pattern
synthesis, supporting the argument that Al
expands artistic experimentation beyond
manual capability. This visual example
reinforces Elgammal et al.’s (2019) claim
that Al systems can generate novel
aesthetic configurations, thereby
redefining authorship and innovation in
contemporary art.

The use of technology by the art world has
immensely expanded artistic possibilities,
redefining the art book on creation and
production. Virtual art, computer art, 3D
printing, and virtual/augmented reality
(VR/AR) have revolutionized how artists
conceptualize and display their pieces.

Digital painting software such as Adobe
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Photoshop, Procreate, and Al-driven
software such as Deep Dream allow artists
to experiment and play with shapes,
textures, and colours that cannot be
provided by traditional media. Al-
generated paintings circumvent traditional
notions of authorship in that they enable
machines to learn an artwork's style and
create stand-alone works. Similarly, 3D
printing has revolutionized sculptural and
design practices to be capable of creating
complex forms with great accuracy and
minimal wastage. Virtual and augmented
reality have, however, enabled the creation
of immersive installations in which
audiences are able to engage with digital
art in interactive environments, stretching
the boundaries of art beyond the physical
realm.

Besides the technological evolution, the
heightened emphasis on sustainability has
led to artists adopting environmentally
friendly materials and production methods
that aim to minimize the environmental
impact (Smith, 2020). The majority of
modern artists include recycled material,
biodegradable paint, and organic textile in
their practices while restricting the
application of  resource-hungry and
chemically toxic materials (Anderson &
Lee, 2021). In sustainable fashion design

and textile production, for example,

University of Jos Fine and Applied Arts Journal | 172


https://easy-peasy.ai/ai-image-generator/images/abstract-art-inspired-digital-masterpiece
https://easy-peasy.ai/ai-image-generator/images/abstract-art-inspired-digital-masterpiece
https://easy-peasy.ai/ai-image-generator/images/abstract-art-inspired-digital-masterpiece

Adeyemo Hakeem Bolaji, PhD & Etim Ekpenyong Mfon

designers work with natural colors,
upcycle materials, and plant pigments as
alternatives to synthetic chemicals that
contaminate and destroy the environment
(Fletcher, 2019).

Plate 2: Al assisted portraiture
Source:
https://www.louisedemasi.com/insights/20

23/5/17/can-you-use-ai-in-art-to-be-
creative
Plate 2 shows an example of an Al

portrait, which represents the algorithmic
interpretation of human likenesses through
the application of creativity. The creation
of facial features, tonal variations, and
aesthetic details can be considered an
example of pattern recognition and
synthesis, where the Al system combines
visual attributes to create a
representational image. The image does
not resemble the realistic qualities of
photographs but displays variations and
enhancements, which are common in Al
images. This image supports the
arguments of Elgammal et al. (2019) that
Al can create new aesthetic arrangements,
which question the notions of authorship,

originality, and creativity in portrait art.
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Besides, digital fabrication techniques
such as laser cutting and 3D printing allow
sustainable art practices in terms of the
potential for precision production with
minimal material waste (Birtchnell&Urry,
2016). The technologies make it easier for
artists to experiment with complex designs
while minimizing material usage, thereby
preventing overconsumption and

promoting sustainable production
processes (Manzini, 2022). By harnessing
these innovations, artists bring their
creative activities in line with overall
environmental accountability, showing
that technology and sustainability can go
together in modern-day art.

Several artists and institutions have paved
the path for sustainable practices enabled
by technology. For example, Danish-
Icelandic artist OlafurEliasson creates
large-scale installations from solar power
and recycled materials to highlight the
environment. His "Little Sun" project
promotes solar-powered lamps as an
alternative to fossil-fuel-based lighting in
off-grid communities. Another example is
Studio Drift, a Dutch design studio that
combines robotics, biodegradable
materials, and digital technology to create
nature-inspired Kinetic sculptures.
Museums and galleries are also embracing

sustainability; institutions like The Tate
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Modern and The Museum of Modern Art
(MoMA) are utilizing digital curations and
virtual exhibitions to reduce the carbon
footprint of large physical installations.
These case studies demonstrate how the
convergence of art, technology, and
sustainability is shaping a more
accountable and future-focused creative
industry

Economic Benefits of Technological
Integration in Art
Technology has expanded economic

opportunities in the art world, particularly
via online marketplaces and blockchain
technology. Online marketplaces such as
OpenSea, Rarible, and Foundation enable
artists to sell their artwork globally
without relying on middlemen galleries,
reducing barriers to entry into the market
(Wong et al., 2022). Additionally, Non-
Fungible Tokens (NFTs) have
revolutionized the sales of digital artworks
by bringing an authenticated and
transparent  process via  blockchain
technology. NFTs ensure that artists
receive royalties from future sales, thus
enhancing their economic well-being and
control of their intellectual property
(Kugler, 2021). Decentralized NFT
platforms democratize the art market to
enable new artists to connect buyers and

investors everywhere in the world directly.
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Plate 3: Direct to fabric digital printing
machine
Source: www.mtutech.com
Plate 3 shows an image of a direct to fabric

digital printing machine in the process of
creating patterned textile materials,
showing an example of the incorporation
of digital technology in contemporary
artistic and fashion production processes.
The accuracy of color deposition,
matching of repeating patterns, and high
resolution of output images show the
effectiveness of the computer-controlled
inkjet printing process used in textile
production. Unlike traditional screen
printing techniques that involve multiple
stencils and lead to the production of
unwanted chemical by-products, digital
textile printing technology supports on-
demand production, conserves water, and
reduces material wastage. This
technological process is an example of a
production process that supports the
principles of sustainable production
because of its ability to accurately deposit
pigments while avoiding the production of
unwanted materials. The image supports

the arguments presented in this study
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regarding the role of digital technology in
supporting economic opportunities while
promoting environmental sustainability

within the art and fashion industry

Plate4: A 3D printer creating an art work
Source: https://stockcake.com/i/intricate-
3d-printing_530758 1087053

Plate 4 shows a 3D printer at work,
creating a male bust through the process of
additive manufacturing, which exemplifies
the application of digital modelling for
sculpting. The layering effect, which
occurs while the product is being created,
shows the precision with which the
computer-aided design (CAD) software
guides the process. This minimizes the
amount of waste generated, which can be a
problem with subtractive sculpting, and
can be an example of the sustainable
production methods that can Dbe
implemented, as discussed in the concepts
presented here. This also shows the
application of technology for sculpting,
which can be used for the creation and

reproduction of art, demonstrating the
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extension that technology has given the
field, allowing for the creation and
reproduction of art for economic benefits.

Furthermore,  Al-driven  tools  are
revolutionizing art creation by enhancing
creativity and productivity. Programs like
Deep Dream, Runway ML, and Artbreeder
use machine learning to generate and
develop artistic compositions, which assist
artists in  concept development and
realization (Elgammal et al., 2019). Al-
driven automation also streamlines design
processes in animation, digital illustration,
and 3D modeling, among others, reducing
production time and costs. In addition, the
art-tech start-ups have spurred
employment and economic growth by
providing platforms for virtual tours, Al-
curated, and interactive digital exhibitions
(Gere, 2018). Start-ups provide not only
employment  opportunities  but  also
enhance accessibility to art for a broader

audience.

Plate5: Medium: Straw mini dress
pokastic. Location: Yaba Art Museum
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Plate 6: Dress made fromDiscarded pull-
tab of canned drinks. Artist: Comfort
Ajide. 2022
Plates 5 and 6 present wearable art created

from straw and discarded pull-tabs,
exemplifying sustainable material
innovation. These works demonstrate how
traditional craft aesthetics can intersect
with eco-conscious production. Their
inclusion operationalizes the ‘planet’
dimension of the Triple Bottom Line
framework by visually illustrating waste
repurposing as both aesthetic strategy and
environmental intervention

The influence of online exhibitions, virtual
museums, and e-commerce sites has also
broadened the art economy. The Louvre,
The British Museum, and The Museum of
Modern Art (MoMA) have adopted digital
exhibitions, making art accessible to
global audiences from a distance
(Manovich, 2020). Virtual museums and
augmented reality (AR) installations

enhance participation while minimizing
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logistical expenses related to physical
exhibitions. Similarly, online marketplaces
like Saatchi Art and Artsy provide
individual artists with direct access to
consumers without intermediaries, which
makes them more lucrative. These
instances demonstrate how technological
innovation in the art sector is not only
making economic viability possible but
also a more inclusive and lively global art
market.

Challenges and Ethical Issues

Due to the fact that technology has
transformed creative processes to a great
extent, there are also drawbacks,
particularly access and affordability issues
for artists. The majority of new artists,
especially in developing nations, cannot
buy advanced digital tools, software, and
hardware since they are way too costly
(Verhulst&  Young, 2021). New
technologies such as 3D printers, VR
headsets, and Al driven design tools are
typically resource hungry, creating a
digital divide among economically
empowered creators and less empowered
creators. Moreover, reliance on internet
access and expensive software
subscription models (such as Adobe
Creative Cloud, Procreate, and Unreal
Engine) contributes to inclusivity barriers

of the digital arts. Without affordable
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access to these resources, numerous
talented artists are excluded from the
economic benefits that technology-based
art has to provide.

Another major concern is the ethical one
of Al-generated art and copyright. Al
systems trained on vast datasets can
generate  artwork that cannot be
differentiated from human imagination,
raising questions of originality, authorship,
and ownership rights (Elgammal et al.,
2019). Platforms such as DALL-E,
Midjourney, and Deep Dream use machine
learning to create artworks that at times
replicate styles without properly crediting
the original creators. This has caused
arguments on whether Al-generated art
should be protected under law as
intellectual property and whether one can
pay human artists for their work when
their style is being replicated (Gunkel,
2020). It is uncertain whether laws and
regulations on Al-generated art exist, and
it is difficult to protect artists from
potential exploitation.

In addition, finding a balance between
tradition and innovation without losing
cultural identity is a paramount issue with
technology-influenced art. As digital
technologies transform creative processes,
there is a danger of sidelining traditional

art forms and indigenous techniques by
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modern, Al-driven aesthetics (Srinivasan,
2022). Although technology advancements
enable new forms of narratives and ways
of expression, they should not destroy or
replace traditionally significant artistic
practices. The majority of artists and
scholars advocate for a mixed approach,
where  conventional  heritage-oriented
methods are integrated with digital
innovation to preserve cultural integrity in
tandem with technological growth (Taylor,
2021). This integration guarantees that
technology enhances and does not erase
the richness of artistic diversity globally.

Future Prospects: Sustainable and
Tech-Driven Artistic Innovations
Future art is more and more characterized

by artificial intelligence (Al), the
metaverse, and Web3 technologies, which
are set to revolutionize artistic experiences
and economic opportunities for artists.
One of the developments is Al in
customized art experiences where Al-
based algorithms generate customized
artwork based on user interests, emotions,
and interaction history (Elgammal et al.,
2019). Software like Google's Deep
Dream, Runway ML, and Artbreeder apply
Al to create interactive and personalized
art, allowing for more audience
engagement. Museums and galleries are
also adopting Al-enabled curatorial

platforms that track visitors' behaviour and
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recommend personalized exhibitions and
artworks according to their preferences,
enhancing the viewer experience (Gere,
2018). This trend will continue to expand
as Al becomes better, building a closer

relationship between audiences and art.

Plate6:Futuristic digital city with a
holographic projection
Source:https://www.freepik.com/premium
-ai-image/futuristic-digital-city-with-
holographic-projection _283634390.htm
Plate 6 depicts a futuristic digital cityscape

animated by large-scale  holographic
projections, symbolizing the convergence of
urban space, immersive technology, and
creative expression in the digital era. The
integration of holography within architectural
infrastructure reflects the expanding role of
augmented and virtual technologies in
redefining public artistic engagement. This
visual representation aligns with discussions
on the metaverse and Web3 environments,
where digital overlays transform physical
spaces into interactive cultural platforms. The
projection technology illustrated in the image
suggests a shift from static exhibition models
toward dynamic, data-driven experiences that

merge art, technology, and environment. As
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such, the plate reinforces the study’s argument
that future artistic innovation will be
increasingly embedded within technologically
mediated ecosystems, fostering new economic
models, sustainable digital exhibitions, and
expanded global participation in creative
industries.

Moreover, the birth of the metaverse and
Web3 technologies will transform the
global art market. Virtual worlds such as
Decentraland, Cryptovoxels, and The
Sandbox are bringing interactive spaces to
digital art exhibits and virtual art galleries
where creators can showcase their art in an
interactive  environment  (Srinivasan,
2022). Unlike traditional art galleries, such
decentralized platforms rest on
blockchain-based technology, and creators
own it and get royalty through smart
contracts. Web3 also promotes a creator-
led economy, where artists are more
economically empowered and directly
without

intermediaries (Wong et al., 2022). As

connected  with  collectors
more institutions and individual artists
enter the virtual space, the metaverse will
most probably democratize access to art,
reduce environmental costs associated
with physical exhibitions, and increase
market access.

For artists to be able to enjoy these
technologies in the correct manner, policy

interventions should aim at prioritizing
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accessibility, intellectual property rights,
and sponsorship of digital art production.
Funding schemes and grants must be
established by  governments  and
institutions in support of offering digital
means to artists, e.g., Al packages, VR
helmets, and blockchain
(Gunkel, 2020). In addition, strict

guidelines regarding Al-generated artwork

platforms

ownership and copyright need to be
implemented to prevent human artists from
being exploited and to guarantee
compensation (Taylor, 2021). Training of
artists in digital literacy, blockchain
economics, and Al-powered creative
methods should also be encouraged as part
of education programs to equip them to
keep up with the changing environment.
By assuming inclusive policies and ethical
paradigms, the future of art can have
technology combined with sustainability,
cultural authenticity, and economic justice.
Conclusion

The integration of technology into artistic
processes presents a ground-breaking
opportunity for sustainable art and
economic development. From Al-created
art and blockchain-based ownership, to

virtual galleries and digital marketplaces,
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technology has  revolutionized  the
production, sharing, and selling of art. Not
only do these technologies provide artists
with new concepts and global market
access, but also with green practice via
digital fabrication and reduced material
waste. By embracing technological
advancements, artists can acquire greater
economic stability, wider outreach to their
audiences, and sustained sustainability in
an increasingly digital age.

In order to fully utilize these benefits,
there is a need for collaboration among
artists, policymakers, and stakeholders.
Governments and institutions must devise
policies  that  promote  reasonable
remuneration, digital literacy, and access
to advanced technologies in order to
ensure that artists are not marginalized in
the new art economy. Artists and industry
players must actively seek green materials,
sustainable Al practices, and decentralized
platforms for innovation while maintaining
artistic heritage. Through adopting tech-
enabled sustainability, the art world can
prosper economically while minimizing
negative environmental effects, creating a
more diverse and forward-looking creative

sector.

University of Jos Fine and Applied Arts Journal | 179



Adeyemo Hakeem Bolaji, PhD & Etim Ekpenyong Mfon Innovative Art and Sustainable Practice:
Harnessing Technology for Economic
Advancement

References

Anderson, J., & Lee, M. (2021). Sustainable Art and Design: Eco-Friendly Innovations in
Contemporary Practice. Greenleaf Publishing.

Birtchnell, T., &Urry, J. (2016). A New Industrial Future? 3D Printing and the
Reconfiguring of Production, Distribution, and Consumption. Routledge.

Elgammal, A., Liu, B., Elhoseiny, M., &Mazzone, M. (2019). Al Art: Aesthetic Evaluation
and Creativity through Machine Learning. Journal of Artificial Intelligence Research,
65, 595-626.

Elkington, J. (1997). Cannibals with Forks: The Triple Bottom Line of 21st Century Business.
Capstone.

Fletcher, K. (2019). Sustainable Fashion: Past, Present, and Future. Bloomsbury.

Florida, R. (2002). The Rise of the Creative Class. Basic Books.

Gabrys, J. (2016). Program Earth: Environmental Sensing Technology and the Making of a
Computational Planet. MIT Press.

Gere, C. (2018). Digital Culture. Reaktion Books.

Grau, O. (2020). Virtual Art: From Illusion to Immersion. MIT Press.

Gunkel, D. J. (2020). The Machine Question: Al, Ethics, and the Future of Art. MIT Press.

Kugler, L. (2021). Non-Fungible Tokens (NFTs) and the Digital Art Market Revolution.
Communications of the ACM, 64(9), 15-17.

Lovejoy, M. (2004). Digital Currents: Art in the Electronic Age. Routledge.

Manovich, L. (2020). Cultural Analytics and the Digital Museum Experience. MIT Press.

Manzini, E. (2022). Design, When Everybody Designs: An Introduction to Design for Social
Innovation. MIT Press.

Smith, R. (2020). Eco-Art: The Intersection of Creativity and Environmental Consciousness.
Earthscan.

Srinivasan, R. (2022). Beyond the Valley: How Innovators around the World Are

Overcoming
Inequality and Creating New Technologies. MIT Press.

Taylor, P. (2021). Digital Heritage and the Future of Art. Routledge.

Verhulst, S., & Young, A. (2021). Access to Digital Innovation in the Arts: Barriers and
Opportunities. Oxford University Press.

Wong, A., Cheung, K., & Fung, H. (2022). NFTs and the Future of Digital Art Markets.
Journal of Cultural Economics, 46(3), 241-260.

University of Jos Fine and Applied Arts Journal | 180



