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Abstract
This paper will examine the potential uses for Bitcoin and Blockchain technology in libraries. This paper will also explore legal aspects of smart contracts as a means for paying for electronic resources. 
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Introduction
In the past ten years, Bitcoin and other cryptocurrencies have come into being for the world marketplace. While most people would identify Bitcoin as another form of currency, aside from more traditional currency transactions, both Bitcoin and Blockchain have evolved simultaneously. In fact, Bitcoin came onto the scene first. Bitcoin is the currency that is traded world-wide and has value. Blockchain is the ledger, or record keeping, side of the transaction and subsequent transactions. Blockchain records the date, time, participants and any other contractual or legal pieces of a Bitcoin transaction. The information stored as part of a transaction is stored in a way so that it cannot be modified unless both parties in a transaction agree to modify the original transaction. In short, “the blockchain is about storing information in a distributed, tamper-resistant setting”.5 In fact, we have moved from Blockchain 1.0 to Blockchain 3.0 since 2008: “blockchain 1.0 refers to digital currency, Blockchain 2.0 to digital finance, and Blockchain 3.0 to digital society”.11 The implications for the transfer of funds from libraries to vendors and to maintain contracts upon existing electronic resources is huge.

Literature Review
A literature review was conducted using Google, Google Scholar, LISA and ProQuest’s ABI/Inform Business Database. The focus was on articles which outlined what Blockchain technology was, how it could be used, how it is being used, the legal implications of using Blockchain in contracts and the implications for libraries. Hoy (2018) noted the potential use of Blockchain for libraries and medical records. Nowinski, et al (2017) discuss how Blockchain may be used to “disrupt the existing business models and to explore how this may occur”.5, 8 
[bookmark: _Hlk512434632]Governatori, et al. (2018) examine the effect Blockchain will have on legal contracts.3 Lemieux (2016) notes that Blockchain could be used “as a solution to creating and preserving trustworthy digital records, presenting some of the limitations, risks and opportunities of the approach”.6 In their article, Filippi and Hassan (2018) note potential significant changes to how contract law will have to change to accommodate online and computer agreements. They note that for centuries that legal code becomes law, and now, the law will have to adapt to computer code. It is what they call “from Code is Law to Law is Code”.2 Sundara, et al. (2017) notes that we will have to see and visualize Blockchain technology so that it is transparent to all parties involved in a contract.10 Smith (2016) looks at the new products and services, legal problems and how management teams will have to contend with a new paradigm in organizations.9 Finally, Holub and Johnson (2018) note the many different disciplines or fields that have been impacted by Bitcoin and Blockchain: “technical fields, economics, law, public policy, finance, accounting, and others”.4
Background and Discussion
The seminal paper on Bitcoin was the white paper written by “Satoshi Nakamoto”.7 The writer, using a pseudonym, outlined how Bitcoin purchasing would operate. This new currency would be safe, easy to use, and reliable. For example, Party A has Bitcoin currency and Party B would like to acquire that Bitcoin. Both a transaction and agreement to the transaction would have to happen for all parties to be satisfied and appropriately notified. A third party would verify the transaction actually took place. Hoy notes that the transactions would be “semi-anonymous, irrevocable, and each transaction is recorded in a distributed ledger that ensures all parties can agree that the transaction happened”.5 For libraries, this could change the way that electronic resources are bought and paid for along with the maintenance of annual pricing plans. A library could purchase from a vendor access to an electronic resource, pay for it with a digital currency and, also create or update a contract for a resource via Bitcoin and Blockchain. Each subsequent renewal could add both the currency transaction and contract modifications, much like adding a link to a chain, to the Blockchain of the purchase agreement. The difficulty would be moving libraries from traditional accounting practices to online cryptocurrency purchases. And therein lies the problem—how to get a university purchasing office to agree to and accept a Bitcoin/Blockchain transaction. Under ideal circumstances, a library could make a purchase, a vendor could accept payment for a resource and both parties would have access to a legal contract.

Legal Issues
Libraries and vendors could use “smart contracts” to verify purchases and contract terms via Blockchain.2 Vague or unclear terms of a contract could be eliminated. Both parties would have access to encrypted keys which would unlock the parts of a contract. Only with the agreement of both parties could the terms of an electronic contract be altered. For academic libraries, this could become burdensome, as university attorneys often require a review of contracts before they are submitted for final approval. Also, as with most written contracts, venues for dispute could become a source of contention, as most academic institutions require that a venue for dispute be either the state in which the institution is based (state schools) or at least have the venue for dispute happen in the continental United States. Overseas venues for dispute may be out of the question for many institutions. However, this part of a negotiated contract could be amended to “remain silent” or stricken altogether from the terms of a contract. Nakamoto proposed that Blockchain contracts “could lead to a society where self-enforcing rules would supplant traditional laws”.2
Lemieux writes that contracts using Blockchain would be virtually impossible to bypass or circumvent in day-to-day transactions. The author notes the issues of reliable transactions with proper verification, using both “proper security architecture and infrastructure management controls”.6 This type of “digital recordkeeping” would need intense testing by many clients worldwide to ensure that contracts are honored and that accurate documentation. For example, the US state of Vermont, has been exploring how to use Blockchain technology for “electronic facts and records” and further stating that “…it is of the utmost importance for the State to use recordkeeping systems and implement records management policies that produce and preserve trustworthy electronic records and safeguard against the risks of loss of those records”.1
Because there are few, if any, precedents of cases to resolve Blockchain contract term disputes, the law would have to “catch up” with smart contract or Blockchain provisions. Governatori, et al., outline in their excellent article, “On legal contracts, imperative and declarative smart contracts, and Blockchain systems,” the state of the art with current contract law and how the legal system would need to adjust to current contract lifecycle.3 For libraries, Blockchain may add other levels of complexity using smart contracts to conduct business heretofore not imagined.

What about Libraries?
Hoy notes that Blockchain can become another Digital Rights Management Tool (DRM). Print copies of articles could be limited by publishers through agreements in the Blockchain.5 If printing were linked to the initial agreement, publishers could limit printing or distribution of articles or book chapters. As long as all parties to an agreement work together in an “above board” manner, the system could work. Hackers would have a difficult time cracking the codes of individual Blockchain agreements, but this is not to say that Blockchain transactions are not without the potential for nefarious actions. Hoy notes that hackers could withhold a Blockchain transaction hostage until a ransom is paid.5
Any kind of information could be shared via a Blockchain transaction. Libraries could share patron information with other libraries with these agreements. Schools or universities could share student information with other institutions using Blockchain. Wherever there is a need to exchange sensitive information, that requires encryption, Blockchain technology may be a solution.
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