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Abstract: Artists have experimented with cryptocurrency-incentivized distributed ledgers such as blockchains since the advent of Bitcoin. In parallel, crypto advocates have claimed that distributed ledger protocols will ensure an accessible and immutable record of anything registered to it, including artwork. This panel examines this idea with nuance, neither buying into the mass deception behind NFT marketing nor rejecting the reality that a subset of artists are creating significant, challenging works that inherently utilize these technologies. Each of the three panelists considersa specific approach to how preservation professionals can keep such works alive. We then jointly compare their merits in a variety of preservation contexts.
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I. Distributed Ledgers and Preservation
A claim frequently repeated in the last year by advocates of blockchains and NFTs is that distributed cryptographic ledgers will ensure an accessible and immutable record of born-digital and digitized art for posterity. The reality, borne out by both analysis of cutting-edge experiments as well as historical precedent, is less rosy. While the field is still in its infancy, the panelists will forecast the viability of the most promising proposals for preserving, and being preserved by, blockchains.
Media coverage and competing narratives around NFTs have clouded collective understanding of these concepts, making it important to clarify what is meant by these terms:
A distributed ledger is a database that is consensually shared and synchronized across multiple nodes. Any changes or additions made to the ledger are reflected and copied to all participants in a matter of seconds or minutes.
A blockchain is the most popular example of a distributed ledger, using a block data structure with the primary objective to record verifiable transactions.
An NFT (Non-Fungible Token) is a set of electronic instructions called a “smart contract,”  with a unique cryptographic hash published to a distributed ledger that can reference virtually any object, tangible or digital. Misperceptions notwithstanding, most NFTs do not contain or convey rights to media files, but merely point to them.
A distributed storage protocol is a peer-to-peer network for storing and sharing data, distributed on multiple file servers or multiple locations. It allows users to access or store isolated files redundantly and make them available programmatically.
II. Approaches to preserving NFTs and their assets
A. Archival Packages
The first and only cross-chain models in practice for preserving non-fungible token data and associated assets were created and put into practice by Protean, a variable media art conservation initiative for educating, practicing, and publishing novel standards for emerging technologies in both the public and private sector. The Protean method dodges platform impediments by preparing archival packages off-chain first and working with artists to generate URIs for long-term maintenance plans, which are then referenced in the smart contract metadata. They often hold multiple files, including uncompressed, lossless archival copies, README.txt files, detailed manuals, technical artist questionnaires that emphasize media-specific assessment, and supplemental documents.
The history of net-based art conservation has exposed many tales of link rot. Protean takes this into account by educating artists and art custodians on generic digital strategies such as migration, but also newer tactics such as becoming Filecoin and IPFS node operators themselves. 
This process also takes into account the reality that immutability is antithetical to media art preservation. Unlike the singular asset associated with typical NFTs, a Protean link might point to a range of releases that are added to an artist’s server or an IPFS directory as the work is updated over time.
B. [bookmark: _9ozww7p54aqz]Emulation
Though it may seem a counterintuitive approach to preserving a distributed system, it is possible to emulate an entire set of blockchain nodes to preserve a distributed ledger on a centralized system. Emulation may be appropriate once the original chain or supporting dependencies become unavailable or somehow in dispute: a particular ledger system may lose popularity and not have enough participating nodes to continue, the ledger itself may fork for technical or social reasons, or external links stored in the ledger may go stale.
Running several containerized nodes together on a single machine is simply a matter of launching multiple iterations of the same container, each of which can then be virtually networked with the others.[1]
Technical convenience does not imply emulation is always the best solution, however. An emulated private node network only preserves data in the ledger itself; since ledger data is often a pointer to outside media, code, or assets, those outside resources may also need to be emulated. A work may depend on the activity of public users or new data being added to a ledger that is now isolated from the outside world.  In cases where such considerations are not critical to the work, though, emulation offers the ability to simply reproduce a complex technical ecosystem.

C. [bookmark: _q9p87woyfu99]Media-independent assessment
Another integration of crypto art into current conservation practices would be to take the approach of the Variable Media Questionnaire,[2] which records opinions about how to preserve creative works when their current medium becomes obsolete.
The current version of the Questionnaire looks at artworks as ensembles of Parts, though its purpose is less to track sundry gadgets like cables or disk drives than to understand the key elements of a work that are critical to its function, such as source code or media display. Structuring the Questionnaire in this way makes it easier to compare different artworks created with similar parts.
The Variable Media Questionnaire could be leveraged to help preserve blockchain art by creating a dedicated Package. A variable media Package is an ensemble of Parts that might be used in common creative formats such as video installations and websites. Some of the questions in a blockchain Package would overlap with other formats, such as the resolution or color depth of a digital image, or what happens to user contributions when a work is loaned. Others might be specific to the blockchain, such as what to do when a chain forks and how critical a given cryptocurrency is to the work’s function.
III. Conclusion
The vulnerabilities of distributed ledgers suggests that–outside of works created on the blockchain itself–such systems are unlikely to suffice as a preservation solution for art in the future, and in fact may make a preservationist’s job more difficult. Nevertheless, the panelists believe that a significant slice of artworks using these technologies are worth saving for the future. Rather than a one-size-fits-all preservation solution for these works, we recommend a case-by-case analysis of the best way to translate the artistic qualities of the work into future scenarios in which the original chains and associated services are defunct.
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