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The Treachery of Images: Non-fungible
tokens and copyright

Dr Andres Guadamuz’

l. Introduction

In April 2021, a sketch by celebrated neo-expressionist artist Jean-Michel Basquiat drew
considerable press coverage due to a potential copyright dispute. Basquiat, who passed
away in 1988, is well known for his use of thematic juxtapositions,! and as a tragic
example of an artist who died in his prime in tragic circumstances. His artwork is
critically acclaimed, and it often sells for very high amounts; a painting called Untitled
sold for over $110 million USD in 2017, making it one of the most expensive art sales in
history.2

Daystorm is an art collective that owned the Basquiat mixed media work called Free
Comb with Pagoda,® and they announced that they would be making a non-fungible
token (NFT) of the work. NFTs are the latest hype in the art world, which bring together
smart contracts and blockchain technology, so this would not have generated a lot of
interest if it were not for the fact that their announcement included the statement that
the NFT would transfer not only the ownership of the digital file, but the new owner
would be given the right to destroy the original work if they chose to.

This drew the ire of art enthusiasts and prompted several legal questions as to whether
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PERSONAL
BACKGROUND

w Writing about cryptocurrencies since
2011.

«» Published blockchain paper in 2014.

« Published about smart contracts 2017.

o Smart contracts and IP in 2019.

o More recent interest in NFTs 2021.

\1D NANYELLS N QOUDE

R em i 3¢

ety W 0L ukC \.\' '.
jei! sl cLnAe, !
ety Katiy

4° by svr st )

£ e 430 d

L‘\\l‘\’ ne ‘.ﬁ‘h‘ LA

.* M\ 0 Gy
| VRS LI \-.’h.‘



BLOCKCHAIN AND SMART
CONTRACTS



WHAT IS A
BLOCKCHAIN?

A blockchain is quite simply an open,
permissionless, cryptographic,
decentralised ledger.

The ledger Is public and decentralised,
and since anyone can check past,
present and proposed transactions,
there is increased reliabllity in the
system.




COMPETING TO GUESS A NUMBER

B

Given the input

A442Jk1E3

compute the result

001




SUCCESSFUL GUESSER GETS A REWARL

Result

Input Proposal 000000001

A442Jk1E3 HEXXXYYXXYX

000000001
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AN ENTRY IN THE BLOCKCHAIN

Etherscan All Filters

Eth: $4,200.20 (-2.87%) | Home Tokens v Resources v More ~ O Sign In $

Transaction Details
Internal Txns Logs (2) Access List State Comments

Transaction Hash: 0x3130dd702895a6be55354f79fa660f730d7bd5ee0d8790cf018d5911a9cb1ef6

Status:

Block:

Timestamp: ® 53 days 14 hrs ago (Sep-29-2021 08:34:45 PM +UTC)

Transaction Action: Mint of

1 of

From:

Interacted With (To): Contract




SMART CONTRACTS

Implemented In code using a common
language (eg Solidity).

Pegged to a cryptocurrency for

automated payments and transactions.

Transaction and contract get written
iInto the blockchain.

Immutable code, openly verifiable
transactions.

contract token {
mapping (addr

public coinBalanceOf
event CoinTran

sender, address rece:

function token (uint
1f supply (sup

10000;
coinBalanceOf|

supply;




BLOCKS @ TRANSACTIONS LOGS

PRICE GAS LIMIT NETWORK ID RPC SERVER MINING STATUS
00000000 6721975 5177 HTTP://127.0.0.1:7545 AUTOMINING

A UPDATE AVAILABLE i SEARCH FOR BLOCK NUMBERS OR TX HASHES
e

TOKENS

HD PATH
oud rhythm oppose blue ocutdoor attitude thunder vast rather favorite m/44°/60°/0°/

BALANCE TX COUNT
)fC7Bc25585406b7TAC57B2c255CB604  100.00 ETH 0

A token Is a digital representation of a
good or service written on a blockchain.

It can represent anything, a character In
a game, a work of art, airline tickets,
frequent flyer miles, provenance, coins.
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NFTS
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Wait a mintue, I'm a
Pepe!

RARENESS SCORE : 1/1




torial> truffle compile
GradientToken.sol...

NON-FUNG'BLE Migrations.sol...

-splidity/contracts/ownership/Ownable.sol...

T O K E N S -SIII-].ZI:.Ij]:.t}-'fEDHtFEEtSftDPLEHfEFlE?El;"EFiE?ElFUll .50]...
-solidityhcontractshydraftts\Counters.sol...
-solidity\contracts\introspection\ERC165.501...
-solidityh\contracts\introspection\IERC1G65.501...
-solidityh\contracts\math\SafeMath.sol...
-solidityh\contracts\token\ERC721\ERC721.501...
-solidity\contracts\token\ERC721\ERC721Enumerable.sol.

Fungible goods are, by definition, -splidity\contracts\token\ERC721\ERC721Metadata.sol...

iInterchangeable, no matter what specific item -solidity\contracts\token\ERC721\IERC721.50l...

you are Se”ing or buy|ng Commodities tend -SDlII:.El]:.t}"'-.CDHtFECtSHtDHEﬂ.\ERE?El1'|.IE R/ Z21Enumerable. sol
-zsolidityhcontractshtoken\ERC721INIERCY21Metadata.sol..

to be fungible- silver, gold, oll, grain. -solidity\contracts\token\ERC721\IERC721Receiver.sol..

-splidityh\contracts\utils\Address.sol...

By contrast, nodungible goods are those vbuildycontracts
that are unique, such as a specific silver _
necklace, a gold statuette, or a painting. -

Nonfungible tokens are smart contracts that
represent a norfungible good, it will always
link to that one item. oken



DIFFERENT TOKEN
STANDARDS (IN ETH
ENVIRONMENT)

Fungible tokens: ERZD
Improved fungible token: ERX23
Nonfungible tokens: ERZ21
Token to transfer funds: ERZ7

Token to transfer copyright: ERA90

NON-FUNGIBLE

Jo )

Kitty #529553

Kitty #529537

Kitty #5

Kitty #5




NFTS FOR
EVERYTHING

o Music

o Art
w Game items
w Sport highlights

w Collectibles (profile pictures, etc)




THIRD PARTIES

O.19ETH 1of ¢
Highest bid 0.002 WET

While you can mint your own stuff, most

people use intermediaries. -

These marketplaces act as third parties
between buyer and seller, may take
commission.

Va—

Coshi. #002 Takeover Braille Cell: ? Braille Cell: O
‘ 0.026 ETH 2 of & 0.025ETH 10of 1 0.025ETH 10of1
ighest bid 0.02 WETH Place a bic Place a bic

Transaction fees as well to keep the
network operating. IRREPTS - || com - e

OpenSea, Mintable, Rarible, Cent,
Foundation, etc.

u ,’ i
{ /X

The spring RARI car 2.0 Undersea world Zombie #2
0.076 ETH 1 of 1t OA3ZETH 10of 1 OM9ETH Zof3 0119 ETH Zof 3
{ighest bid 0.026 WETH t bid 0.1 WETH Place a bis Hig t bid \
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3 TYPES OF NFT

This is a copyright transfer test.

When a
this iter

rights
co

Transfer Copyright when purchased?

The work Is uploaded In its entirety to
the blockchain (very rare due to

prohibitive cost) . Price and type

The NFT Is a smart contract that
supposedly transfers copyright (not
common either).

Auction {" Auction with Buy Now "::

The NFT Is just a code that Is uploaded

to a blockchain. | _ ‘ |
Starting bid price - in USD Buy now p

42000



EXAMPLE OF OGHAIN ASSET




EXAMPLE OF LICENSED ASSET




THE MOST COMMON TOKEN

ERC/721 Contract

Herbie Starbelly
Metadata
=: PROPERTIES il RANKING
Stamina 3o0f13
Googley Jelly
I this | rty 08% has this | |
Jelliness

Generation 30f13
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METADATA?
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The ER{21 standard has only two
requirements:

Contract addresshe blockchain address.

TokenlDthis I1s a unigue number identifier for
the NFT, it can be generated by a user, or by
a platform.

The token can include all sorts of other
Information, the most common are the URL
02 O0KS 62N = | VYR
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T-ken Metadata

"symbol": "Mintable Gasless store"

“"image": "https://dliczm3wxxz9zd.cloudfront.net/8f3b45b2-5744-45e3-
b201-774f4adb0899/000000-0000000000
/5674296857165156784247047673228983525689876364252457156244700599747989.
/ITEM_PREVIEW1. jpg"”

"animation_urlt": ""

"royalty_amount”: 500

"copyright_transfer": true

"address': "@0x8c5aCF6dBD24c66e6FD44d4A4C3d7a2D955AAad2"

"tokenId": "5674296857165156784247047673228983525689876364252457156244

"resellable": true

"original_creator": "0x0C8B89C808c37/1f20547B75eF5b17ED8b8C97bb98"

"edition_number': 1

"description": "<p>This is a copyright transfer test. </p>"
"auctionLength™: "172800"
"title": "The original Technollama"

"url": "https://metadata.mintable.app/mintable_gasless
/5674296857165156784247047673228983525689876364252457156244700599747989.
"file_key": "000000-0000000000/567429685716515678424704767322898352568!
/8f3b45b2-5744-45e3-b201-774f4adb0899_ 1lamal. jpg"
"apiURL": "mintable_gasless/"

"subtitle": "Copyright transfer test"

"name": "The original Technollama”

RRNKaad
"category': "Art"

"edition_total": 1

""gasless': true




Table 1
NFT Metadata

Iitem Metadata

Contract Address Token Metadata

Ox8c5aCF6dBD24c66e6FD44d4A4C3d7a2 | {
D955AA ad2 “symbol”: “Mintable Gasless store”,
“image”: “https://dliczm3wxxz9zd.cloudfront.net/

Token ID 613b908d

86193240282618763854367501 0000000000/86193240282618763854367501608353605

608353605316760331651808345700 31676033165
084608326762837402898 “animation_url”: “*,
“royalty amount™: 500,

“copyright_transfer”: true,

The Clearest Light is the Most Blinding “address”:
“Ox8c5aCF6dBD24c66e6FD44d4A4C3d7a2D955AAad2”,

Original Image “tokenid”:

https://d1liczm3wxxz9zd.cloudfront.net/6 | “86193240282618763854367501608353605316760331

13b908d-19ad-41b1-8bfa0e016820739c/ | ‘resellable™ true,
0000000000000000/861932402 original_creator”:
8761887638543675016083536053 “OxBe8Fa52a0A28AFE9507186A817813eDC1

1676033165180834570008460832676 “edition_number”: 1,

2837402898/ITEM_PREVIEW1.png “description”: “<p>A beautiful bovine in the summer sun
“auctionLength”: 43200,

Original Creator “title”: “The Clearest Light is the Most Blinding”,

OxBe8Fa52a0A28AFE9507186A817813eD | url™
C14 “https://metadata.mintable.app/mintable_gasless/86193

S4E004 240

n, un

“file_key”: “*,

“apiURL": “mintable_gasless/”,

“subtitle”: “bovine from South Texas”,

“name”: “The Clearest Light is the Most Blinding”,
“auctionType”: “Auction”,

“category”: “Art”,

“edition_total™: 1,

“gasless”: true

}
http://dx.doi.org/10.2139/ssrn.3928901




A BASIC NFT CONTRACT CONTAINS
A TWO COLUMN LIST*:

TOKEN ID | OWNER
' 1 | 0xf0950f5a951637e0307cdcb4c672F298b8bc6F29
- 0x9fb2a47fde5bbe18ddd08d17de8bda30ab869cd2 |
| Ox2a044fea858d6a7ab01fb45c2d104ebae2ea®933
| 0xd053efb1703703ae5bc3dcaddd0d88ebccf6c90b‘
- Ox7f49f67a538b8ae4123ed2765dc8a028dfOdc87e
- Oxef99ccle4b41488c3a00017b7f45bbbabb21288d |
- 0x19b4796142c006685b69e1b59c4abdOcbd5e91c8 |
| 0xe8a9a74415cbae81dd9eced463a091ba1c354aec'
 0x16962d78465430915ac360761c22c088c44391e2 |

2
3
4
O
6
7
8
9

Each NFT in the contract has:
an ID to show which token it Is,
an owner, represented by an Ethereum public address
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SOME STATISTICS P

daily volume (USD)

"the average sale price of NFTs Is lower than 15
dollars for 75% of the assets, and larger than 100% &
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https://www.nature.com/articles/s41598-021-00053-8

ANATOMY OF AN NFT






UPLOAD TO IPFS SERVICE
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CEER ¥ Gateway ¥ File CID Verifier

My Files Pin Status Pinned v Q Search Files
Name CiD Submarined
Qkli21.mAv Y3QqSX7cR7aY1jZrvisn6Vyn9hQHD70i2yhtyVRnDZ2v | Fal More
alse
9/14/2021 123.0 MB QmYJQqSX7cR7aY1]jzrvisneVyndhQHD7o12yhtyVRnDz2v B
NFT Copyright article ® X M
' [ False ore
8/10/2021 1.2 MB QMZXVSmKWLXpJsi6LMPm2toD1wUrqGoVdMJtLdGVyLZW4p (=
A day in the lite.png © RNRcNNN M 8rFEa2eeM226jEQFFPcpi7AXZT7L |W False More
5/9/2021 6.0 MB QmRnRc mvspMgvug8rFEa2ee jEg cpi L
20json © QmS1gfjkxsU2bQ91Q4NINJyNgtZMSANpRORtdBDU5S3xVvNY |l False More
3/28/2021 301 B Mo TITJEXS Y9 PRO US3xXVNY B
metadata.json @ _ X More
QmY8R8pdJINAhvtMvWzUA7HiZXx2XHGNSHACTeDpYtGwqgB5W False

3/14/2021 118 B




USE WALLET TO CONNECT TO PLATFORM

Select a quote X

A 4
Y
)
P
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i
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Below are quotes gathered from multiple
Swa Swap |
P decentralized exchange aggregators.

New quotes in 2:19 MKR Network Quote
Receiving = ¢ fees ¢ source ¢

Swap from Mo £ Best quote

$1.9126290 $4.46 AGG

DAI 1200.0 , ‘ Convert 1200.0 DAI to about

] .91 2628 M KR 1.9080683 $6.47 >

Swap to -
1 DAl = 0.001594 MKR & 1.8674560 $15.52 >
(9 MKR ,
Advanced options v 11PPAge
Network fees Cdit . $4.46 1.9075887 $20.55 >




MINT USING PLATFORM



