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Abstract: The rapid expansion of digital technology has transformed the way art is created, stored and distributed, raising an
important question for the modern artist: which medium is truly more sustainable? This paper presents a comparative study of
traditional art and digital art across two critical dimensions- environmental impact and economic cost. Traditional art is examined
through its dependence on physical materials such as canvas, paper, paints and brushes, while digital art is analysed through its
reliance on electronic devices, electricity, cloud infrastructure and emerging blockchain technologies. Using published data on energy
consumption, carbon emissions, waste generation and material costs, the study quantifies and compares the life-cycle footprint of both
mediums. The findings reveal that neither medium is wholly sustainable: traditional art exerts greater pressure on physical resources
and generates visible chemical and plastic waste, whereas digital art shifts the burden toward electricity demand, e-waste and data-
centre emissions. The paper proposes a practical decision framework that helps artists minimise both their ecological footprint and their
long-term cost, and outlines directions for future innovation in sustainable art practice.
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1. Introduction
1.1 What is Traditional Art?

Traditional art refers to forms of artistic expression that have
been passed down through generations, from masters to
apprentices, forming part of the cultural identity of a
community. It includes practices such as painting, sculpture,
drawing and printmaking, each reflecting history, cultural
heritage and craftsmanship. Some of the earliest evidence of
human creativity and storytelling survives in cave paintings-
ancient illustrations drawn on cave walls and ceilings by
prehistoric cultures during the Stone Age. From the late
nineteenth century onward, modern art emerged with a
renewed focus on experimentation and new ideas of
representation.

1.2 What is Digital Art?
Digital art is any visual or auditory artwork that uses

computer technology as an essential part of the creative or
presentation process. It relies on hardware such as tablets,

computers and laptops, together with specialised software, to
produce, alter or display work. Its most prominent form is
digital painting and illustration, which mimics traditional
painting through digital brushes, colour palettes and
blending tools. Other forms include three-dimensional
modelling and sculpting, graphic design, animation and
motion graphics, and the rapidly growing field of generative
and Al-assisted art, in which algorithms and text prompts
generate imagery within seconds.

1.3 Growth of the Digital Art Market

Digital art has matured into a multibillion-dollar global
industry, driven by accessible design software, Al-generated
visuals and blockchain infrastructure. The global digital art
market is currently valued at over USD 6.69 billion and is
projected to expand at a compound annual growth rate
(CAGR) of 14.66 percent. The fastest-growing segments
include generative and Al art, immersive AR/VR media, and
blockchain-based non-fungible tokens (NFTs). Figure 2
illustrates the projected trajectory of this market.
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Figure 2. Projected Growth of the Global Digital Art Market
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Figure 2: Projected growth of the global digital art market.

1.4 Importance of Sustainability in Art

Sustainability in art matters because creative practice- like
any human activity- consumes resources and generates
waste. Traditional art supplies often contain chemical-laden
paints and heavy packaging that end up in landfills or water
bodies, degrading land and water quality. Sustainable
practice seeks to minimise this footprint through eco-
friendly, non-toxic, plant-based and biodegradable materials,
while raising environmental awareness. As digital art grows,
sustainability must also account for the energy and
electronic waste associated with the devices and
infrastructure that make it possible.

2. Existing System: Materials and Tools

Before comparing impacts, it is necessary to understand the
materials and tools that define each medium. Traditional art
depends on a set of physical consumables, whereas digital
art depends on a set of electronic devices and online
platforms. Tables I and II summarise the principal
components of each system together with their key
limitations.

2.1 Traditional Painting Materials

Canvas, paper, oil and acrylic paints, watercolours,
paintbrushes and packaging materials form the core of
traditional practice. Canvas is a durable woven fabric coated
with gesso; paper production, however, has risen by roughly
400 percent over the past four decades, with about 35
percent of harvested trees used for paper. Many historical
pigments remain hazardous-cadmium reds and yellows,
mercury-based vermilion and lead-based flake white are still
in use. Packaging such as bubble wrap and Styrofoam adds a
persistent, non-biodegradable burden.

Table I: Traditional Art Materials and their Environmental
Concerns

Material | Primary Composition |Key Environmental Concern
Cotton /linen on a Cotton farming demands
Canvas wooden stretcher, .-
land, water and fertiliser
gesso-coated
Paper Wooq pulp, often Defor.estationl; tolxic
chlorine-bleached chlorinated dioxins
. Pigment in drying oil [Heavy-metal pigments (lead,
Oil paints i (linseed}; i };admiurfl,gcobalt)(
Acrylic Pigment in acrylic Liquid plastic; releases
paints polymer emulsion microplastics on rinsing
Brushes Synthetic nylon or Animal sourcing; non-
natural animal hair biodegradable synthetics
Packaging Bubble wrap, High_carbon footpr.int;
Styrofoam, cardboard persists for centuries

2.2 Digital Art Tools and Platforms

Digital practice relies on drawing tablets, computers and
laptops, stylus pens, cloud storage and online art platforms.
Drawing tablets range from affordable screenless graphics
tablets to portable standalone devices with their own
operating systems. Cloud storage offers eclastic, remote
backup but depends on energy-intensive data centres and
continuous internet access. Online platforms such as
DeviantArt, ArtStation and Behance connect creators with a
global market while removing the need for physical gallery
space and shipping.

Table I1: Digital Art Tools and Their Limitations

Pll;t(t);)olrin Primary Role Key Limitation
Drawing | Stylus-based input |Manufacturing footprint; finite
tablet for digital painting lifespan
Computer | Runs raster and Continuous electricity demand
/ laptop vector software
Stylus pen Precisign, pressure Batteries and electronic
and tilt control components
Cloud | Remote backup and | Data-centre energy; needs
storage collaboration internet
Online Global sale and Server energy; market
platform | portfolio hosting saturation
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3. Environmental Impact Analysis
3.1 Environmental Impact of Traditional Art

Traditional art affects the environment across the entire life
cycle of its materials—from raw-material extraction to final
disposal, as mapped in Figure 5. Raw-material extraction
degrades land and water even before an artist lifts a brush:
cotton cultivation consumes irrigation, paper production
drives deforestation, and pigment mining disturbs
ecosystems. Paint manufacturing alone generates an
estimated 75—85 million gallons of contaminated wastewater
daily, of which roughly 70 percent is released untreated.
Volatile organic compounds (VOCs), heavy-metal pigments
and microplastics from rinsed acrylics further pollute air and
water. Disposal continues this damage, since most paint
tubes, palettes and packaging are never reused.

Raw Material Extraction
(cotton, trees, minerals, metals)

v

Manufacturing & Processing
(paints, devices, packaging)

v

Distribution & Transport
(trucks, ships, global supply chain)

v

Artist Use

(energy, water, solvents, devices)

¥

Disposal & Replacement
(chemical waste, plastic, e-waste)

Land & water GHG emissions Pollution &
degradation health hazards

Figure 5: Life-cycle environmental impact of art materials

& carbon footprint

3.2 Environmental Impact of Digital Art

Digital art removes the need for physical consumables but
introduces a different set of pressures: electricity
consumption, carbon emissions, data-centre load, device
manufacturing and electronic waste. An average computer
draws 200—400 watts per hour, and creating a single artwork
on a graphics tablet consumes roughly 14.25 kWh, whereas
an Al-generated image uses only about 0.10 kWh. The
picture changes dramatically with blockchain: minting a
single NFT on an energy-heavy Proof-of-Work chain can
consume up to 260 kWh—about a week of an average
household's electricity- though Proof-of-Stake chains cut
this by some 99 percent. Figure 1 visualises these
differences on a logarithmic scale.

260 KWh

102 o
g ]
& 14.25 kWh

T 10'4

w 3
=
>z
—
B

LU

't; 10 E
&
—
75|

10—1 -

Al image Manual digital art NFT mint NFT mint
generation (tablet/computer) (Proof-of-Work) (Proof-of-Stake)

Figure 1: Electricity consumption per digital operation.

Data centres compound the problem. They account for an
estimated 1-2 percent of global greenhouse-gas emissions-
larger than the airline industry- and a single large facility can
consume the electricity of 50,000 homes while requiring
millions of gallons of cooling water daily. Frequent server
replacement every three to five years, together with the

constant upgrade cycle of personal devices, produces
millions of tonnes of e-waste each year.

3.3 Comparative Environmental Profile

When the two mediums are placed side by side, their
footprints are seen to differ in kind rather than merely in
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degree. Traditional art concentrates its impact on physical
resources- extraction, water, chemical and plastic waste-
while digital art concentrates its impact on electricity, e-

waste and embedded carbon. Figure 4 presents a relative-
impact profile across six key factors.

10 -

Relative impact index (0-10)

Water
consumption

Raw material
extraction

Chemical /
plastic waste use

mm Traditional art
= Digital art

Carbon
emissions

Electricity E-waste

Figure 4: Comparative environmental pressure profile

Table I1I: Environmental Impact Comparison

3.4 Economic Cost Analysis

Factor Traditional Art Digital Art
Dominant resource| Physical materials | Electricity and devices The two mediums differ markedly in how their costs are
Waste type Chemical, plastic, | Electronic waste (e- distributed over time. Traditional art has a low entry cost but
__microplastic i waste) recurring expenses, whereas digital art demands a high
Water use High (Tom?n’ paper, | Indirect (cigta-centre initial investment followed by minimal recurring cost.
< eamng) cooling) Figure 3 compares indicative costs in Indian rupees (INR).
Manufacturing and .
Carbon source Energy grid and NFTs
transport
V1§1b111ty of High and immediate Low and hidden
impact
10° { wmm Traditional art
mmm Digital art
—_—
=
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%]
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102 4
Beginner Professional Recurring /
setup setup consumables

Figure 3: Indicative cost comparison (INR)

For traditional art, a beginner can start with basic supplies
for as little as INR 500-1,500, while professional-grade kits
range from INR 8,000-25,000. Consumables- paints, paper,
canvases, varnishes- must be repurchased continually, and
additional money is spent on storage, framing and
presentation. For digital art, a basic drawing tablet costs

around INR 3,000-10,000 and a capable laptop or tablet
ranges from INR 30,000 to over INR 1,00,000. Once
acquired, however, this equipment can produce hundreds of
artworks with only occasional software, maintenance and
upgrade costs.
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Table IV: Economic Cost Comparison (INR)

Cost Category Traditional Art Digital Art
Beginner setup 500 —-1,500 3,000 — 10,000
Professional | ¢ 599 _ 25,000 30,000 — 1,00,000+
setup
Recurring / . .
consumables High and continuous [Low (software/ upgrades)
. C.OSt. Sprea}d across the Concentrated at the start
distribution journey

Frequent / professional

Occasional creators
creators

Best suited to

3.5 Comparative Analysis

The environmental comparison shows that traditional art's
impact is more visible—seen in discarded materials and
packaging- while digital art's impact is hidden inside
electricity grids and data centres. The economic comparison
shows an inverse relationship: traditional art is cheaper to
begin but costlier to sustain, whereas digital art is expensive
to begin but economical to sustain. Crucially, neither
medium is universally cheaper or greener; the outcome
depends on an artist's working style, frequency of output and
long-term goals.

4. Proposed Idea: A Sustainable Art
Framework

A. The Existing Approach

At present, most artists choose a medium based on personal
preference, budget or available skill, rarely considering its
full environmental life cycle. Sustainability, when addressed
at all, is treated as an afterthought rather than a design
criterion. This existing approach leaves the ecological cost
of art largely unmanaged.

B. The Proposed Approach

This paper proposes a simple decision framework that
integrates sustainability into the very first step of artistic
planning. Rather than declaring one medium superior, the
framework guides artists toward the lower-footprint choice
for their own pattern of work and then layers “green
choices” on top of that decision. An occasional creator is
steered toward traditional art with eco-friendly, non-toxic
materials and responsible waste disposal; a frequent creator
is steered toward digital art powered by renewable energy,
extended device lifespans and low-energy Proof-of-Stake
blockchains. The framework is summarised in Figure 6.

START: Plan an ar

How often do you create?

* renewable-powered g.rld
+ extend device lifespan
+ Proof-of-Stake [ no NFT

+ eco | recycled materials
* non-toxic pigments
sal

SUSTAINABLE
ART OUTCOME

Figure 6: Proposed decision framework for sustainable art
practice.

5. Advantages and Disadvantages

Each medium carries a distinct set of strengths and
weaknesses. Tables V and VI summarise these for quick
reference.

Table V: Advantages of Each Medium
Traditional Art Digital Art

Low initial cost; easy to start No physical material waste

Tactile, tangible original
artwork
No electricity needed to create
Materials are largely
biodegradable if chosen well

Infinite undo, edits and reuse

Global sale without shipping
One device produces hundreds
of works

Table VI: Disadvantages of Each Medium

Traditional Art Digital Art
Continuous consumable High initial investment
expense

Chemical, plastic and
microplastic waste
High water and resource use | Dependence on internet and power
Storage, framing and Data-centre and NFT carbon
shipping costs footprint

Electricity demand and e-waste

6. Future Scope and Further Innovations

Several avenues can extend and strengthen this study. First,
a full quantitative life-cycle assessment (LCA) could assign
precise carbon-equivalent values to each material and
device, enabling an exact footprint score per artwork.
Second, the art-supply industry can invest in bio-based
pigments, refillable paint systems, plant-based binders and
compostable packaging such as mycelium and glassine.
Third, the digital ecosystem can accelerate its shift to
renewable-powered data centres, modular repairable devices
and universal Proof-of-Stake standards to curb NFT
emissions. Fourth, a software-based “eco-calculator” could
be developed to estimate, in real time, the environmental
cost of a given artwork and recommend greener alternatives-
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an idea directly extending the decision framework proposed
here. Finally, awareness campaigns and curriculum
integration could embed sustainable thinking into art
education from an early stage.

7. Conclusion

This study set out to determine which medium- traditional or
digital art- is more sustainable in the modern world,
examining both environmental and economic dimensions.
The analysis shows that neither medium is wholly
sustainable or universally cost-effective. Traditional art
places greater pressure on physical resources and generates
visible chemical and plastic waste, yet remains affordable to
begin and tactile in nature. Digital art eliminates most
material waste and becomes economical over time, but shifts
the burden onto electricity, e-waste and data-centre
emissions, while demanding a high initial investment.
Rather than crowning one medium superior, the responsible
conclusion is that sustainability depends on how a medium
is used and the choices an individual artist makes. The
decision framework proposed in this paper offers a practical
path toward minimising both ecological footprint and life-
cycle cost, and points the way toward a future in which
creativity and environmental responsibility advance
together.

References

[1] Guerra Paint & Pigment, “What is Traditional Art? Its
Importance for the Painter and for Society,”
guerraart.com, 2016.

[2] Wikipedia contributors, “Cave Painting,” Wikipedia,
The Free Encyclopedia.

[3] Wikipedia contributors, “Modern Art,” Wikipedia, The
Free Encyclopedia.

[4] Grand View Research, “Digital Art Market Size, Share
& Growth Report,” 2024,

[5] United States Environmental Protection Agency,
“Managing Paint and Solvent Waste,” EPA Technical
Report.

[6] A. Smith and R. Jones, “The Carbon Footprint of
NFTs and Proof-of-Work Blockchains,” Journal of
Sustainable Computing, 2022.

[7] International Energy Agency, “Data Centres and Data
Transmission Networks,” IEA, 2023.

[8] Global E-waste Monitor, “The Growing Challenge of
Electronic Waste,” United Nations University, 2024.

[91 World Wildlife  Fund, “Paper  Production,
Deforestation and Water Use,” WWF Environmental
Brief.

Volume 15 Issue 6, June 2026
Fully Refereed | Open Access | Double Blind Peer Reviewed Journal

WWWw.ijsr.net
Paper 1D: SR26620170735 DOI: https://dx.doi.org/10.21275/SR26620170735

1133


http://www.ijsr.net/



