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Over two decades ago, Lawrence Lessig famously declared that "code is
law,"[1] a maxim that finds fresh relevance with nonfungible tokens, or
NFTs, for digital artwork and other intellectual property capturing
headlines recently.

Recent highly publicized sales include $69 million paid for an NFT
associated with a piece of digital art titled "Everydays: the First 5000
Days" sold by auction house Christie's on behalf of Mike Winkelmann, the
artist more popularly known as Beeple;[2] $2.9 million paid for an NFT of
Jack Dorsey's first tweet on Twitter;[3] and $5.4 million paid for source
code originally used to create the World Wide Web written by Sir Tim
Berners-Lee.[4]

While the hype has been met with equal parts skepticism,[5] as with
cryptocurrency, their close cousin in the blockchain family of technologies,
the interest in NFTs and associated valuations may wax or wane, but they
are likely here to stay in some form.

For those participating in the market for NFTs, the maxim "caveat emptor"
is the order of the day.
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While they have been widely described as conveying ownership in the
underlying digital asset,[6] the nature of any conveyance may be quite A
different from what is traditionally thought of as ownership. What is

actually conveyed and how it is conveyed depends on a variety of factors W
including the inherent features of the technology itself and the

]
Y
metadata[7] associated with the NFT. =

./
Moreover, conveyance of digital assets via NFT alone does not bestow the
buyer with traditional intellectual property rights, such as copyright.[8] ‘ . ‘
In some ways, the technology underpinning NFTs may allow buyers and
sellers to craft transactions with terms that are not feasible or practical under traditional

forms of conveyance, but traditional intellectual property rights, such as reproduction rights,
are not transferred with NFTs unless provided for in the terms associated with the NFT.[9]

For these and other reasons, those who wish to participate in these markets should be
aware of the implications that the features of the technology may have for the value
associated with the digital assets being conveyed and the absence of transference of
associated intellectual property rights. The technical features of NFTs are important
determinants of value and understanding them may be the first step in performing due
diligence.

This becomes even more important as NFTs expand to provide rights in real-world assets, a
use case that is being actively developed with initiatives such as Nike's CryptoKicks,[10]
which tokenizes the ownership of exclusive shoes, Mattereum,[11] focused on creating
technologies that provide holders of NFTs with rights, such as the right to take physical
custody, in an associated physical object, Diamond Standard,[12] which establishes
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ownership of physical diamonds through blockchain tokens, and The Fine Art Ledger,[13] a
fine art title and authentication platform working to enable physical art to be connected to
NFTs.

In this article, we'll discuss some important technical features of NFTs, including specific
examples of conveyance associated with several prominent NFT sales. In the process, we'll
highlight several important but underappreciated technical aspects of NFTs that inform the
relationship between NFTs and intellectual property rights and ultimately the valuation of
NFTs conveying ownership of assets. Finally, we'll discuss some takeaways.

Hashing Out Hash Functions, Uniform Resource Identifiers and Smart Contracts

NFTs are a type of smart contract that associates an asset, such as digital art with a unique
or nonfungible digital token on a blockchain that can be transferred between digital wallets
similarly to cryptocurrency.[14]

Traditional intellectual property rights in the associated asset may or may not be transferred
with the NFT, and in many NFT marketplaces, conveyance of IP rights such as copyright is
the exception rather than the rule.[15]

As Beeple himself commented, "I think that people don't understand that when you buy,
you have the token [or NFT]. You can display the token and show you own the token, but,
you don't own the copyright."[16] To the extent traditional intellectual property rights are
conveyed, that conveyance may be expressed in the NFT's metadata.

The asset itself is typically located off chain. It is not practical to preserve digital art or other
digital assets on the blockchain itself in the typical use case given the size of the media and
the fact that blockchains that comprise freely distributed ledgers, such as the Bitcoin

or Ethereum blockchain, are available for download by anyone.

Clearly, if anyone could add data of arbitrary size to the blockchain, it would soon become
too large to be easily distributable, and thus impractical as a distributed ledger.

So blockchain platforms such as Ethereum dissuade large additions to the blockchain by
charging prohibitive fees for storing large blocks of data on the blockchain.[17] Instead,
internet addresses in the form of uniform resource identifiers and cryptographic hash
functions are commonly used to identify digital assets associated with NFTs.[18]

Cryptographic hash functions take an input, such as a digital asset, and produce a hash
value, a complex string of characters which for all intents and purposes is uniquely
associated with the input,[19] and thus can be used as a unique identifier in the NFT in
place of the digital asset itself.

Typically, the use of a hash value would be accompanied by posting the digital asset at a
publicly available address on the internet using a uniform resource identifier, so the hash
value can be verified by any interested party.[20]

A URI may be a web address of the kind that is accessible to a web browser, but as we'll
discuss in further detail below, it is not uncommon for uniform resource identifiers to point
to locations on platforms such as the InterPlanetary File System, or IPFS, that are not
immediately accessible using leading web browsers.

The smart contract that comprises an NFT is a computer program that typically implements
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a standard for specifying NFTs such as ERC-721.[21] As a computer program, it may also
support any functionality available to the programming environment used for the smart
contract over and above the interface defined by the standard.

In some instances, the smart contract that specifies the NFT may support ongoing, value-
relevant functionality past the point of the original conveyance of the token.

Take, for example, CryptoKitties. This popular distributed application, which exploded onto
the crypto scene in 2017, is built on the Ethereum platform[22] and consists of NFTs
specifying cartoon cats, each with its own set of attributes, or "cattributes." As NFTs,
owners can buy or sell them, but CryptoKitties extends the core NFT feature set with
functions such as "pregnant" and "birth" to allow CryptoKitty owners to breed their stock.

More recently, with the rapid rise in prices paid for artwork and other digital assets, artists
have written terms into the smart contracts that specifies that the NFT automatically
compensate the artist with a portion of the sale price of any future conveyance, or what is
commonly known in the art world as a resale right.

For example, the NFTs associated with Beeple's digital art provide that he will receive a 10%
royalty every time the NFT changes hands.[23]

The Uniform Resource Identifier

In some cases, NFTs are associated with internet addresses, but not with a hash value.[24]
For this and other reasons, value-relevant considerations including validation of the NFT
may factor in the potential for link rot[25] or other circumstances in which the uniform
resource identifier becomes invalid or no longer resolves to the relevant digital asset.[26]

The integrity of the link may be of particular interest to the owner of an NFT if, for example,
they have concerns that the incentives of the maintainer of the link do not align with their
own.

Even where the maintainer of the link may have every intention of preserving the link,
circumstances may change, such as through the acquisition of a domain or other transfer of
assets.[27] In addition, parties with nefarious intent and an interest in compromising an
NFT, such as hackers, may find the website hosting the linked data to be a more attractive
target than the NFT itself, whose integrity is guaranteed by the blockchain on which it
resides.

In response to these kinds of issues, technologies such as the IPFS, a peer-to-peer network
for storing data in a distributed manner, and Arweave, a protocol designed to achieve
sustainable data permanence,[28] have been designed to, among other things, store data in
a persistent manner which is resilient to deletion, corruption, or blockage and are commonly
used to store digital assets associated with NFTs.[29]

Even when digital assets are located on persistent storage such as the IPFS, potential issues
with link rot are not always fully obviated. For example, the original JPEG image of Beeple's
"Everydays" is located on the IPFS, though the URL referenced by the NFT is located on an
IPFS Gateway operated by MakersPlace.[30]

Thus, if MakersPlace ceases operation of its IPFS Gateway, though the JPEG image may
continue to reside on IPFS, the link in the NFT would cease to point to a valid URL.



The Hash Function

The nature of the hash function has implications for what might be thought of as derivative
works.

Among the more powerful rights, if not the most powerful right,[31] conferred with a
copyright is the right to create derivative works, in which a work is adapted, modified or
improved, creating a new copyrighted work that vests with the copyright holder. However,
the hash function used to uniquely define an NFT has no facility to distinguish a work that is
in some sense may be close to another.

For example, Beeple's "Everydays" was a JPEG image comprised of roughly 444 million
pixels.[32] If Beeple were to change a single pixel among the hundreds of millions of pixels
in the artwork, say, by making a dark blue pixel a slightly paler shade of blue, the resulting
hash value would be quite different despite the visual similarity with the original work.

Whoever retains the copyright to "Everydays" — presumably Beeple — would also retain the
right to create and market such derivative works, including the right to generate and
market an NFT for that almost imperceptibly modified digital asset.

The Smart Contract

The right to create derivative works aside, Beeple could issue another token for the very
same artwork using the very same hash value. The token ID 40,913 is associated with
"Everydays" in the smart contract used by Beeple to create the NFT. If Beeple decided to
generate another NFT with a different token ID using the same hash value, there appears to
be no functionality in the smart contract that he used which would prevent him from doing
s0.[33]

What's more, there is no intrinsic functionality on the Ethereum platform that would
preclude any other Ethereum wallet holder from writing their own smart contract that issues
an NFT targeting the very same hash value that identifies "Everydays."

A separate NFT for the very same artwork could also be minted on another blockchain.

While many NFT platforms and marketplaces such as OpenSea, Foundation, Rarible and
SuperRare use the Ethereum blockchain, others such as VIV3 and NBA Top Shot use a

separate blockchain known as Flow.[34]

Dapper Labs, the creator of CryptoKitties, will reportedly be migrating the CryptoKitty NFTs
from the Ethereum to the Flow blockchain,[35] which could conceivably impact the value of
the CryptoKitty NFTs residing on the Ethereum blockchain, and from a technical standpoint,
there is nothing to prevent anyone, including the artist or copyright holder, from creating
separate NFTs on each blockchain for which NFT markets have been developed.

The InterNFT Working Group has proposed standards for interoperability of NFTs across
blockchain networks, including management of metadata and linked resources, to address
this issue.[36] Platforms may use other means to limit the possibility for duplicative minting
of the same associated asset, such as The Fine Art Ledger, which contractually requires an
undertaking from the creator of the asset or the owner of the physical artwork not to remint
the asset.[37]

As discussed above, the smart contract underlying an NFT can also support idiosyncratic,
value-relevant functionality over and above the basic functionality required of all NFTs,



including ongoing functionality that may extend beyond the point of sale. That would argue
for due diligence performed on any transaction to include a detailed review of the source
code of the smart contract itself.

Takeaways

Ultimately, there would ostensibly be a variety of reasons NFT creators would not have an
incentive to engage in such shenanigans, but it serves to illustrate that the technical
specifications underlying NFTs may create the possibility of potentially perverse incentives
or outcomes relative to those associated with physical art and other traditional assets.

Purchasing an NFT does not necessarily absolve purchasers from the need to perform due
diligence as they would when considering the acquisition of a traditional asset such as a
piece of art. In fact, the diligence required in purchasing an NFT should arguably be even
more extensive.

As with real-world assets, intellectual property rights do not automatically follow the
transfer of ownership in the asset, and if one is seeking to acquire these rights in an NFT,
care needs to be taken to ensure that these are specifically legislated for in the NFT, just as
one would in the real world.

Those who participate in markets for NFTs should also be aware of important factors that
form the basis of value of the NFTs that are being transacted, particularly where they differ
from those of traditional assets.

Those include the rights that are conferred with the NFT, and what actually is being bought,
as well as both the inherent and idiosyncratic technical features of the NFTs themselves,
such as the NFT's metadata and functionality specified in the smart contract.
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[30] An IPFS Gateway provides access to the file on the IPFS to common browsers (such as
Google Chrome, Microsoft Edge, and Mozilla Firefox) that do not support direct IPFS access.
The raw image associated with "Everydays" is accessible via the MakersPlace IFPS Gateway
at https://ipfsgateway.makersplace.com/ipfs/QmXkxpwAHCtDXbbZHUwqtFucG1RMS6T87vil
CdvadfL7gA, or for browsers that support IPFS directly, at
ipfs://QmXkxpwAHCtDXbbZHUwqtFucG1RMS6T87vilCdvadfL7gA. The MakersPlace URL
(rather than IPFS URL) is referenced in the NFT sold by Beeple.

[31] Some consider the right to create derivative works to be "the most powerful" of rights
granted by copyright. See, e.g., J. T. Westermeier, "Understanding the Importance of
Derivative Works," Finnegan, March 2009, available

at https://www.finnegan.com/en/insights/articles/understanding-the-importance-of-
derivative-works.html.

[32] The JPEG image was 21,069 by 21,069 pixels. 21,0692 = 443,902,761.

[33] Beeple used a MakersTokenV2 smart contract to create the token for "Everydays."
(Robert Graham, "Deconstructing that $69million NFT," Security Boulevard, March 20, 2021,
available at https://securityboulevard.com/2021/03/deconstructing-that-69million-nft/.)
The source code for the MakersTokenV2 can be found

at https://etherscan.io/address/0x2a46f2ffd99e19a89476e2f62270e0a35bbf0756#code,
and, based on a perusal of the code, does not appear to contain any limitations on the
issuance of multiple tokens using the same cryptographic hash value that represents the
digital asset.

[34] Robyn Conti and John Schmidt, "What You Need To Know About Non-Fungible Tokens
(NFTs)," Forbes, May 14, 2021, available at https://www.forbes.com/advisor/investing/nft-
non-fungible-token/; Werner Geyser, "Top NFT Marketplaces for Creators to Sell Non-
Fungible Tokens, InfluencerMarketingHub, April 26, 2021, available

at https://influencermarketinghub.com/nft-marketplaces/. See also Dapper Labs, "Flow
Primer," available at https://www.onflow.org/primer.

[35] Andrew Hayward, "What is Flow? The Blockchain Built for NFTs," Decrypt, July 2, 2021,
available at https://decrypt.co/resources/what-is-flow-dapper-labs.

[36] See https://internft.org for more information.

[37] See https://www.thefineartledger.com for more information.
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