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Abstract. The technology of non-fungible tokens (NFTS) is revolutionizing the digital art market,
creating new opportunities for artistsand collectors. Itsimpact liesin increasing accessibility and
ownership of art, as well as establishing new standards for the "artist-consumer” interaction.
However, new challenges arise, such as competition and copyright issues. Research suggests
strategies for supporting and developing digital art, while also highlighting the need to increase
user awareness of risks and ethical aspects. The positive impact of NFTs is evident in the growth
of sales volumes, but there is a need to improve security and legal norms. The issue of blockchain
energy efficiency, not NFTs, requires urgent resolution, including a transition to more
environmentally friendly alternatives. Additionally, the article addresses ecological issues
associated with crypto mining and proposes alter native sol utions aimed at reducing environmental
impact.

Keywords: blockchain, copyright, digital art, ecological issues, energy efficiency.

Introduction

In the world of contemporary art, digital technologies play an increasingly prominent role
in shaping the art landscape, from altering the creative process to changing the ways in which art
interacts with its audience. One of the most well-known and discussed innovations in this context
is the technology of non-fungible tokens (NFTs), which enables the creation and exchange of
unique digital assets on the blockchain. Over the past few years, the NFT market has experienced
rapid growth, attracting the attention of both artists and investors, and opening up new
opportunities for interaction between creators and audiences. However, aong with these
opportunities, come challenges associated with this technology.

In this study, our aim isto examine the impact of NFT technology on the digital art market
and identify key problems that arise in its use. We will not only consider the positive aspects of
NFT implementation but also thoroughly analyze the negative consequences and challenges faced
by contemporary artists, collectors, and developers of digital art. Our goal isnot only to understand
the current state of development in this field but also to explore potential constructive strategies
for overcoming the identified problems and ensuring the sustainable development of digital art in
the context of NFT technology.

M ethodology

The methodology involved a literature review, as well as data and market trend analysis,
to ensure a comprehensive understanding of the research topic and to develop recommendations
for further research and practical applicationsin the field of NFTsand digital art.

Results and discussion

The implementation of NFT technology not only transforms the digital art market but also
expands its boundaries, creating new opportunities for artists and collectors. Through the use of
blockchain for effective transaction organization, NFTs establish atransparent and secure platform
that encourages the advancement of digital art. One of the significant aspects of thisrevolution is
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the increased accessibility of art to awide audience. NFT technology enables artists from al over
the world to showcase their works directly in digital format, bypassing traditional distribution
channels.

In this new context, key aspects such as uniqueness, ownership, authenticity, and non-
replicability provide artists with remarkable opportunities. Now they can effectively engage with the
audience, setting new standards for the "artist-consumer" interaction. This contributes to the growth of
authenticity and value of artworks, as each object becomes a unique and proprietary piece of art.

The positive impact of NFT technology manifests in expanding opportunities for artists
and increasing sales volumes in the digital art market. NFT technology opens new avenues for
creative expression and audience interaction, creating uniqueness and ownership of artworks. Itis
important to note that there has been a recent decline in activity. This decline may be a natura
stage in the NFT market's development cycle. Changes in trends may stem from the dynamic
nature and constant evolutionary character of the technology itself and its impact on consumers
and creative professionals, requiring careful study and adaptation to new market realities. In other
words, the decline in activity may be defined as a natural stage in the NFT market's devel opment
cycle[1].

However, aong with these new opportunities come new challenges. For example, the
development of the NFT market leads to increased competition, which may complicate the
discovery and promotion of talented artists. Therefore, one of the main objectives of current
research isto devel op strategies to support and popularize creativity in the digital space.

Additionally, it is necessary to carefully examine the impact of NFT technology on the
cultural landscape as a whole. Will it lead to globa standardization of art, or, on the other hand,
foster diversity and development of local and national artistic traditions? How does thistechnology
influence the perception of art and its role in contemporary society?

It is evident that the development of NFT technology opens up broad opportunities for art,
but it also presents new challenges. To fully realize the potential of this technology, more research
is needed and strategies aimed at supporting and developing digital art in the conditions of the
modern digital world must be devel oped.

The development of the digital market, largely driven by the growing popularity of digital
art and NFT technology, not only leads to a change in the way art is evaluated but also radically
reformats our perception of creativity and its consumption. However, what is even more
unexpected and significant is the change in the role of art itself in our society. Renowned digital
artist and designer Beeple has become the face of this transformation. The traditional art market,
which valued works through galleries and auctions, dismissed digital art due to its infinite
reproduction. Thisforced artists like Beeple to seek new opportunitiesin NFT markets. His works
in thisformat rapidly appreciated in value, attracting the attention of the traditional art market. As
aresult, the first NFT in the world was sold at a Christie's auction for $69 million (Fig. 1), which
became a historic moment and set new standards in the field of art [2].

Figure 1. Beeple sEVERYDAYS: THE FIRST 5000
DAY S, which was sold for $69,346,250
(https://www.forbes.com/sites/jessedamiani/2021/02/16/from-
crypto-to-christies-how-beepl e-put-digital -art-on-the-map-
and-then-catal yzed-its-market/?sh=e62adaaba067)
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Traditionally, art has represented higher cultural values, and its worth has been determined
by elite circles, including auction houses and galleries. However, with the advent of new avenues
for expression and branding of art through NFTSs, this landscape has undergone dramatic changes.

New platforms have emerged, allowing artists not only to express themselves but also to
reach their audience directly. This allows art to become more democratic and accessible,
transitioning from elitism to universality. Consequently, instead of art being seen as an investment
object or status symbol, it becomes a means of communication, uniting people regardless of their
social status or financial situation.

Such arethinking of art may have significant sociocultural implications, hel ping to change
the way we percelve and interact with culture. Instead of a divide between elite and mass art, we
may observe the rise of anew level of inclusivity and cultura diversity. Thus, the explosion of the
digital market and the popularization of NFT technology could be a step towards a more
democratic, equitable, and open cultural sphere.

Despite all the advantages brought by digital art and blockchain technology, it is necessary
to acknowledge their potential drawbacks and issues that arise in their use. Security concerns and
insufficient protection against fraud are some of the most important issues.

In-depth study of these aspectsisimportant for devel opers of technology and artiststo find
optimal solutions to address them. For example, devel oping technical means to detect and prevent
fraud, including improving algorithms for identification, authentication, and transaction
monitoring. Collaboration with law enforcement agencies is also crucial. Additionaly, creating
effectivelegal protection mechanismsthat safeguard the rights of art ownersin the digital spaceis
essential.

Furthermore, there is a need to actively work on developing and implementing ethical
standards and recommendations for artists and NFT platforms to prevent copyright infringements
and other legal issues. Such standards may include terms of use, dispute resolution mechanisms,
and compensation mechanisms in case of rights violations.

Finally, it is important to enhance education among users and consumers of digital art
regarding the risks and dangers associated with the use of blockchain technology and NFTs. The
more people understand these risks, the more cautious and responsible they will bein using digital
assets and participating in the NFT market [3].

One of the key questions regarding NFTsistheissue of copyright. While NFT technology
provides the opportunity to own aunique instance of artwork, it aso raises complexities regarding
the determination of ownership and control over copyright. Current legal frameworks struggle to
keep pace with technological advancements, leading to conflicts and misunderstandings among
NFT owners, artists, and other stakeholders. Addressing these i ssues requires the devel opment and
refinement of legal mechanisms that ensure clarity and stability in relationships within the digital
art realm [4].

Another important topic is the environmental issues associated with minting and crypto
mining, which have become the subject of condemnation within the art and technology
community. However, addressing these issues goes beyond simply implementing energy-efficient
solutionsin blockchain. A large amount of energy is consumed to ensure the security and stability
of the network, which is a necessary component of any blockchain platform's functionality.
Therefore, it isimportant to seek comprehensive solutions that consider not only environmental
issues but also ensure the efficiency and security of the network.

Innovations in blockchain technologies, such as the proof-of-stake (PoS) agorithm and
other energy-efficient approaches, are key elements in creating a more sustainable and
environmentally friendly future for digital assets. However, research and development in thisarea
should focus not only on improving energy efficiency but al so on ensuring the security and stability
of the network amid increasing popularity and transaction volumes.

Among the aternative agorithms that can help reduce energy consumption, the proof-of-
authority (PoA) variant stands out. Unlike proof-of-work (PoW), where miners compete for the
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right to create blocks by solving complex computational tasks, PoA involves the selection of
designated network participants who have the right to generate blocks based on their authority.
This solution can significantly reduce energy consumption as it does not require extensive
computational power.

Another option is the use of the proof-of-space (PoSpace) algorithm. In this approach,
miners prove their pre-existing knowledge (space) rather than by solving complex mathematical
problems. This ensures network security without requiring significant computational effort.
PoSpace can be an effective solution for reducing energy consumption asit relies on data storage
rather than computation.

Both of these aternative approaches can be options for creating a more environmentally
conscious blockchain network. Combining them or other energy-efficient solutions can help
reduce the blockchain's environmental impact while ensuring network security and stability [5].

Thus, further research and development in the mentioned directions are critically important
for creating an NFT ecosystem that is resilient, efficient, and environmentally safe.

Conclusions

The results of our research emphasize the significant impact of NFT technology on the
digital art and design market. The implementation of NFTs opens up wide opportunities for artists
and consumers, but it also brings certain risks, such asissues with legal control, copyright, fraud,
and environmental concerns related to the high energy consumption of blockchains.

To ensure sustainable and environmentaly friendly development of digital assets, our research
advocates for active exploration and implementation of energy-efficient aternatives in blockchain.
Among such dternatives, algorithms with a lower energy footprint should be considered, such as
proof-of-stake (PoS), proof-of-authority (PoA), and proof-of-space (PoSpace).

Thus, there are prospects for the development of NFT technology as ameans of stimulating
creativity and fostering digital culture, provided that important issues arising during its
implementation are addressed. This will require collaboration among al stakeholders, including
artists, developers, legidators, and consumers, to ensure the effective and sustainable devel opment
of this promising segment of art and technology.
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