
 

 
This is an Open Access article distributed under the terms of the Creative Commons Attribution License 
(http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and 
reproduction in any medium, provided the original work is properly cited. 

Page | 18  
 
The Impact of Blockchain Technology on ART 
Authentication and Provenance 
  

Ndung'u John Wanjiku 

Faculty of Business and Management Kampala International University Uganda 

ABSTRACT 
Blockchain technology, known for its secure, decentralized, and tamper-resistant features, offers 
promising solutions for the challenges in art authentication and provenance. This paper explores how 
blockchain can address issues of fraud, reliability, and transparency in art verification. By implementing 
smart contracts and decentralized ledgers, blockchain can ensure the integrity of art records, enhance 
trust among stakeholders, and provide a robust framework for tracking art provenance. Case studies of 
existing blockchain applications in the art world are discussed, along with the challenges and future 
trends in this innovative intersection of technology and art. 
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INTRODUCTION 

Blockchain technology is a relatively new and successful means that currently exists for the technical 
control of creativity, offering the ability to equally monitor and rule usage. In the analysis that follows, 
we will present the overall description of the technology used and which is necessary in order to approach 
and subsist in the recommended system. Blockchain technology continues to grow and has found wide 
applications ranging from the distribution of cryptocurrencies (Bitcoin) to systems for electronic 
contracts and industry. Its greatest contribution is directed towards consensus and data resilience against 
network attacks or certain data manipulation methods, which in turn establish the possibility of automatic 
verification of transactions or cryptographic authorizations from a public player group. When a new block 
is created, or even more appropriately, when the participants in the network agree that the transaction is 
finalized, then the transaction is written in the immutable blockchain database, and the data is kept 
unchanged and mostly safe, such that public access to the database for data inspection is feasible [1, 2]. 

OVERVIEW OF ART AUTHENTICATION AND PROVENANCE 
It is widely recognized by art authentication professionals and scholars that the current methods of 
authenticating art have a great deal of risk and are unreliable due to problems such as the high level of art 
fraud, the impact of external risk such as politics and fluctuation in art market prices which makes it 
difficult to rely on a singular, individual specialist or provenance records that are easily tampered. In 
particular, in order to avoid revealing sensitive information about the art, art authentication specialists 
should analyze only a part of the art or specialty, but this introduces the inability to verify the 
authenticity of the full art. The use of a blockchain-based decentralized trust authentication system can 
enhance reliability and security due to decentralization, a high level of tamper-resistant features, and the 
need for high consensus by all art authentication participants. The system uses smart contracts to 
recommend transaction terms, signaling to the parties involved how best to prevent potential conflicting 
issues [3, 4]. In the case of outer manipulation, there is a possibility to solve the conflict by a judgment of 
the highest level of identified art authentication specialists. For the high level of trust to be realized, we 
are expanding the model on the use of a pre-screening method that allows the real identity of the art 
authentication expert to be encrypted. This paper therefore has several findings that suggest why and 
with which advantages blockchain can apply a decentralized art authentication and provenance system 
[5]. 
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UNDERSTANDING BLOCKCHAIN TECHNOLOGY 
Blockchain is a distributed ledger technology, where any participant can keep a copy of the ledger at their 
premises. The ledger is maintained by all the participants and no single, central-managing agency or 
authority has control over the entire system. By following the chain of cryptographically secure hashes of 
all the previous records, participants can verify and trust the current state of the ledger. There are 
different versions of blockchain. Generally, it can be categorized into three: public, private, and 
permissioned [6]. In the public blockchain, every participant can be anonymous while maintaining a 
permissionless entry to the network and maintaining full trust in the ledger. However, there is limited 
privacy and it requires computational trust scalability issues in every transaction. One of the main 
strengths and weaknesses of the public blockchain system is that the transactions are irreversible. 
However, by having a large enough group of trust, the power of collusion is minimized [7, 8]. In the 
private blockchain, the access is limited to a single organization or a group of entities. It is more suitable 
for a multi-party business partnership. It provides higher security, higher throughput, and capability of 
faster transaction speed. Currently, it is mainly used by the financial industry. However, due to the 
restriction in the types of participants, the security issue of single point-of-failure is also observed. As 
these systems do not allow public auditing, the drawback of non-transparency is valid [9]. In the 
permissioned blockchain, the benefits of both the public and private blockchain can be utilized. To protect 
integrity and prevent collusion from nodes, the participants can be identified and they require requesting 
to participate by providing valid transaction information. Different levels of transaction verification can 
be configured. With a consensus of the majority of members based on the level set, the speed of 
transaction completion is also faster. The data in the permissioned blockchain is not transparent and only 
participants within a network can access and participate [10]. 

APPLICATIONS OF BLOCKCHAIN IN ART AUTHENTICATION AND PROVENANCE 
PERSPECTIVES OF ESTABLISHING A PUBLIC ART PROVENANCE CHAIN ON 

BLOCKCHAIN 
A trustless, transparent, and tamper-proof provenance is always considered as the core features of 
blockchain. A public blockchain cannot only support distributed ledgers recording without referring to 
any central party, including any central party in the art industry, but also authenticate any public 
information or event that has already been recorded on any block of the blockchain without relying on 
any human third party. Based on these core features, the manufacturing information, entirety, and history 
of multiple parts or multiple complete artworks should be added to one or more description fields of a 
digital painting to form a layered description chain and then produce a chain rule on the chain, such as 
blockchain. All of the physical and digital artifacts themselves and their descriptions which are part of the 
art creation, authentication, and perpetuation of a complete artwork could be recorded on the public 
blockchain. Through public blockchain, the entire authentication certificate and description chain of an 
artwork, summarized as the art provenance chain meaning blockchain of art, can be represented in a way 
such that any updating can be backtracked, all the trustless and tamper-resistant essential information of 
a complete artwork is repeatedly confirmed, and nothing will be recorded in the art provenance chain 
after the blockchain gate stops updating [11]. As one example, if all the mobile devices and cameras that 
record and upload information to the public blockchain must not be separated from this event, then people 
believe that blockchain could create the authenticity of this public information or event or public site, 
which is called Bitcoin-reminder. By using a public blockchain and combining it with a public activity, an 
art creation of a digital painting can be recorded on the blockchain so that both a comprehensive 
authorship verification of painting creation event and a reliable creator identity of painting creation event 
would be ensured. Through associating the pertinent description fields of the digital painting creation, 
any digital painting can be confirmed in the pathway process before and after the confirmable event or 
site, which shows in the form of confirmable event through the certificate [12]. Represented as the digital 
painting of blockchain, such a relatively complete representation includes digital files, description fields of 
the digital painting, digital ink fingerprints, and digital ink signatures. All such terms are classified as 
digitally creating, digitally trustworthy, digitally maintaining, or physically & digitally maintaining the 
completeness and the traceability of the digital painting creation act or event. With current techniques, 
the creation act or event of a digital painting can be completely represented as a complete digital dataset 
within a relatively short period of time so long as different roles separately contribute to the three 
features including the creation act, the description of the painting creation, and the digital witnessing of 
the painting creation process so that any form of digital painting filing process or state of complete file 
can be explained on the provenance chain of painting blockchain [13]. 
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CASE STUDIES AND SUCCESS STORIES 
Since the art world requires an increasing number of financial and legal documents to trade artworks, 
blockchain technology may be the perfect tool to accommodate this necessity, ensuring a robust level of 
trust and security. A few start-ups include Provenance, Verisart, and Tagsmart. Provenance uses 
blockchain to track key events in a product's life. Tagsmart uses blockchain to ensure security in the chain 
of custody for its art collectors. Everledger, an audit and supply-chain solution for the luxury and 
diamond industry, uses blockchain to provide a digital attest of authenticity and ownership of diamonds it 
tracks. ArtChain, their blockchain trading platform, provides protection against counterfeiting and 
increases the transparency of the provenance of items for sale. Its purpose is to assist in the further 
evolution, education, dissemination, and protection of art and the preservation of cultural heritage around 
the world [14]. A number of the world's art trading and collecting citizens prefer to operate outside the 
system in unregulated marketplaces in order to enhance the chances of their artworks evading the current 
AML and PSA checks. Open, online, and international art trading platforms are probably the main 
facilitators for this group. The birth of art blockchain is one of the latest proposed solutions to this 
ongoing conflict, providing an impenetrable wall for fraudulence with unrivaled marketplace 
transparency, making deception more difficult since the flow of money is now recorded. It is clear that 
blockchain technology has the potential to add a significant layer of confidence and reassurance by 
ensuring the reliability of the chain of title that is significantly compelling for institutional and private 
investors, likely indirectly generating an additional aura of prestige for the owners of an artwork. Yet, 
despite its potential, blockchain’s capacity to change the business of art on both the primary and 
secondary sides of the art market requires more in-depth analysis [15]. 

CHALLENGES AND LIMITATIONS 
We can highlight some challenges and limitations that have been presented by the proliferation of 
research and industry applications geared towards art authentication and provenance using blockchain 
technology. Firstly, a major issue has to do with the reliance on smart contract scripts that implement 
rules and operations to be executed for sale domains in blockchain applications. They are written to be 
unambiguous, and they are observed by all parties to a transaction to avoid disputes. Particularly in the 
art world, no contract can be written that will describe or enforce all the particulars that are involved in 
its transaction. Here, it is not easy to wrap everything into that contract. Decisions during a transaction, 
like whether something complies with regulations or it is something else, are generally left to the 
judgment of the partners after talking about the particulars. Even risks are usually approached this way 
[16]. That is a point that is not ever possible for art transactions through selling platforms. For instance, 
it is not even possible to find a contract that makes no mention of the condition in which a piece of art can 
be included, being slightly outside generally accepted aesthetic fidelity, norm compliant. And art is based 
on beliefs and opinions, not a matter of fact. Second, auditors, in their duties, are expected to verify that 
the information represented is accurate by using security, operational and reporting controls. In addition, 
they are concerned with ensuring that the physical asset is in place and the transaction is carried out 
completely and accurately. This expectation is problematic considering artworks. Their attributes can be 
mixed up, done and undone. If any art characteristic is too easy unnatural, it can devalue the art. Besides, 
there are integers representing artist's quotes not directly related to the selling item's image 
characteristics and that can change during negotiations. Even sales are not completely sequential, and no 
representation remains the same during this procedure [17, 18]. 

FUTURE TRENDS AND OPPORTUNITIES 
Distributed ledger technologies, such as blockchain, have effectively proven to remove the "trusted third-
party" that provides centralized trust and management. They offer improved security, flexibility, 
accountability, and transparency. The following are trends, opportunities, and further work that most 
experts agree on, and bright minds and startups are already working to solve now: [19]. 
Identity: Blockchains (and others) may help improve identity management, certification, and verification, 
enhancing identity transparency, credit rating, and accountability. However, it would not be impossible to 
associate an individual's real-world identity, which could not be recognized by law, both in transaction 
blocks or through data collected by the owners. Besides, to verify additional information in the 
government's registration databases or to other entities, the person would control their personal data 
access [20]. 
Politics, voting, citizen networks, and public administration: Political, voting, and public 
administration construction and operations have very great implications. Technology that makes it 
possible to improve the political issues, which reside on fairness, security, and privacy when actors must 
be trusted, would be very useful. Specialized blockchain designs are also needed to enforce 
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synchronization in relation to voting. These are robust against fraud, accidental loss, and coordinated 
attacks owned or at the same time. Furthermore, companies must also resolve related issues between 
active and latent votes, legal principles (such as the right to validate your own vote and random 
selection), and other desiderates, use-cases, and legal principles [21]. 
Art provenance, smart pieces of land, and other applications: To demonstrate and appreciate 
ownership, particularly when it can be moved, blockchain characteristics without permission may be very 
useful. Today, plenty of npm modules are useful for the realization of a fragmented smart contract. For 
jewelry, paintings, automotive, technology applications, antiques, and antique technology, decentralized 
technologies are already utilized. Some zone-specific alternatives and some open issues also exist. Some 
essential other cases include the art sites, the provider interfaces for decentralized art services, the art 
tracking procedures, and the publicly traded art markets [22]. 
Fintech, bank, expenses: Fintech sectors also have financial implications, particularly concerning the 
financial ecosystem, the security of funds, the security of user privacy and their information properties, 
compliance with legal requirements, corporate workflows, and other rules. Of the fintech sector, crypto 
personalities are all interested, but ordinary individuals are more interested in changing their day-to-day 
finances. There are important challenges that have to be met. Some related subjects consist of financing of 
decentralized organizations, regulation of personal bankruptcy, and in order to allow them to run in 
accordance with the lawful recognition of digital optimization banks. Besides, despite normal companies, 
ordinary companies are building a decentralized fintech ecosystem for use [23]. 
Non-profit, decentralization applications, public financing, skillin: Places of charity will benefit from 
the blend of free and uncensored technologies, which execute procedures in a transparent manner, 
decentralized risk reductions, and are secure against erroneous participation. Tasks concerning ethical 
principles, multifunctional agencies, webhook certification of performances, threads of wisdom and 
adoration, and security will have to end. Other areas can also exploit digital identity technologies, which 
execute confidential and secure procedures. Blockchain security has been fully exploited [24]. 

CONCLUSION 
Blockchain technology has the potential to revolutionize art authentication and provenance by providing 
a secure, transparent, and tamper-proof system for verifying art. The decentralized nature of blockchain 
ensures that no single entity has control, reducing the risk of fraud and manipulation. By integrating 
smart contracts and public ledgers, blockchain can enhance trust and reliability in the art market. 
However, challenges such as the complexity of smart contracts and the need for consensus among 
participants must be addressed. As the technology evolves, its application in art authentication and 
provenance will likely expand, offering new opportunities for ensuring the authenticity and traceability of 
art. 
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