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Blockchain is an emerging technology full of potential. It has the power to change multiple industries ways of operating within weeks of its full implementation. During this essay, the discussion will be how can Blockchain change, not only music and entertainment industries but the behaviour of consumers and the way enterprises view consumers worth to the business.  
However, to answer this question, it is imperative to fully understand what Blockchain is. Blockchain was created alongside the slightly controversial cryptocurrency Bitcoin by Satoshi Nakamoto. In the October 2008 paper, Nakamoto published entitled “Bitcoin: A Peer-to-Peer Electronic Cash System” Nakamoto, in this paper, describes Bitcoin and the technology which supports it, namely Blockchain. Blockchain, in its essence, is computer code stored on multiple computers simultaneously known as a Distributed Ledger Technology (DLT). However, due to the nature of Blockchain, it makes itself unchangeable and immutable by its design. 
Essentially Blockchain works as follows;
1.    User A wishes to send an asset to User B.
2.    This requested transaction is then broadcasted via P2P (Peer-2-Peer) networks which consist of nodes. (Nodes are computers connected to the P2P network which encase the code within their own locality as well as in the wider P2P network.)
3.    The network validates both users using algorithms and encrypted keys like PGP.
4.    Once this transaction and the users are verified, this transaction, alongside any others, are added to the ledger.
5.    This creates a new ‘block’ of data for the ‘chain’.
6.    This new block of transactional data is added to the Blockchain. The block is now immutable, making it permanent and unchangeable. 
However, as Nakamoto states, “the system is secure as long as honest nodes collectively control more CPU power than any cooperating group of attacker nodes” (Nakamoto, 2008). Judging on this, and at present the number of devices incorporating Blockchain, it would take an inconceivable amount of CPU power to hack the system and gain access to the transactional data. And with the future usages for Blockchain, in the next decade, certainly the next two, more devices will join as nodes. This will increase the CPU power of the P2P network, requiring even more devices to hack the code, probably more than the planet currently has available. 
One industry which could see major usage of Blockchain technologies is the entertainment industries. 
At present, the music industry relies on a model of centralised businesses distributing royalty payments to the relevant rights holders, depending on sales, downloads, streams etc. Immediately this presents an obstacle to overcome. As often, especially in the music industry, rights are owned by various parties (with various ownership percentages) the royalty distribution process can often take months. In the case of the Performing Rights Society of the UK they “pay out royalties to our members through four main distributions each year: in April, July, October and December” (PRS, n.d.). Due to rights holders being paid over four quarters of the year, often these payments are missed when are needed most, particularly by smaller rights-holding enterprises. 
Alongside Blockchain technology, smart contracts have come to fruition in the early 21st century. Essentially smart contracts take the agreement made between two parties and formulate them into computer code. Once they are added to the Blockchain, they become immediately encased in the wider P2P network and can be made self-executing. This is of particular interest when debating music royalties. As aforementioned, the current system in the UK relies on a centralised quarterly payment model by PPL PRS, however smart contracts encased within the Blockchain could potentially decentralise the system and place the payment structure into the hands of creators and rights holders alike. Feterman argues this, stating “The information (in the Blockchain ledger) could then be programmed to perform actions like immediately releasing payments to relevant parties in the event of a stream or download” (Feterman, 2015). However, smart contracts are not always applicable for “in order to convert a conventional paper contract into a smart contract form, it must be possible to represent the arrangement as a logical flowchart of (if X, then Y, else Z) types of dependencies. Contracts, however, often involve a degree of ambiguity as to whether a specified condition has been adequately met or not” (Mattila, 2016). As Mattila describes, a lot of contracts can be misinterpreted by either party involved or a third party such as a lawyer. With smart contracts, however, once they are encased in code this becomes a lot easier to mitigate and prove with this model. Hypothetically, if a creator has a 25% ownership of the intellectual property rights and this was enacted in a smart contract, the same creator could not argue they owned 24 or even 26%, as the immutable Blockchain proves this fact. Companies such as Ujo Music have already implemented smart contracts to great effect allowing for instant payment to all creators through the smart contract in real time.
Alongside smart contracts, comes the ability to create ‘smart licenses.’ Essentially this would work the same as a traditional license. The rights for usage for both the mechanical and writing rights could be leased to an individual for an agreed amount of time via a smart contract. Once the term of the contract expires, the work will return to the rights holders. This could become a much better model than the current pay-per-download or pay-per-stream model the industry currently champions. Simply put, it could all but eliminate piracy. Feterman argues that one of the usage “cases (for Blockchain) is IP rights management” and that “once a work is registered on the Blockchain it is time stamped and published on a public ledger displaying the metadata associated with each work. Soon, their technology will also be able to scan uploaded content for one-of-a-kind watermarks to prove unique ownership and track the use a digital work” (Feterman, 2015). PRS (UK), ASCAP (US) and SACEM (FR) are already working towards making this a reality. “The triumvirate are jointly building a Blockchain-based system which aims to manage the links between music recordings International Standard Recording Codes (ISRCs) and music work International Standard Work Codes (ISWCs)” A press release from the organisations claims this will “reduce costs and errors, speed up licencing agreements” (MusicBusinessWorldwide, 2017). This is a pivotal point for the music industry should this joint venture go ahead. A database that allows real-time tracking of royalty incomes, mostly error-free between the USA, UK and France would truly allow international rights holders and creators to see the value of Blockchain. Not only this, the one-of-a-kind watermarks that are mentioned would allow for creators to firmly claim the rights to both the mechanical recordings and the songwriting credits. The original creator in this instance would always be able to claim ownership of the works, ending time-consuming post-creation court cases in the future.
These licenses could be applied to various other sectors too. Although cable tv providers enact this already with PPV sports and films (Sky Box Office, BT Box Office, Sky Cinema etc.), this could become ubiquitous with .mp4 files. “About 2.6 million households are now “broadband only” … that figure comprises about 2.8% of total U.S. households and is more than double the 1.1% of households that were broadband only last year. The average person watched about 141 hours of live television per month in the third quarter of 2014, compared to 147 hours in the third quarter of 2013” (Luckerson, 2014). Based on this and the rise of streaming services like Amazon Prime and Netflix, an on-demand .mp4, viewable on any decoding device for an allotted period of time could become normality.  
It is not only in the recorded music sector where Blockchain can impact the music industry. It is often debated whether the live music sector can benefit from the usage of Blockchain technologies. One of the primary issues with the live music sector today is ticket touting and reselling. Often when a big event is announced ticket touts, using bots and code themselves, will buy up large numbers of tickets whilst they are available and then wait for the event to be sold out. Once the events are sold out, the touts will often resell tickets on second-hand websites such as StubHub and Ticketmaster at a substantial mark up. However, with the implementation of smart contracts (if X then Y else Z) the capability is there to buck this trend. Creators, promoters and venues could cap the prices of resale via the Blockchain and not allow any tickets to be sold for more than a 5% margin for example. Or this could be taken one step further. If there is a record of the Blockchain user purchasing or licensing the creator’s output then this could be the X to the equation. The Y could be a ticket purchase option on a pre-sale, or even a general sale depending on the popularity, venue size and other factorials. And Z could be the resale option should the attendee not be able to make the event.
This verified purchase/verified fan model could apply to other sectors of the entertainment industry also. Live sport, especially football in the UK uses a ‘loyalty points’ system for fans to obtain sought-after tickets to large-scale matches, or matches where the ticket allocation is small. This is prevalent all throughout the football league pyramid, but mainly more common in the elite levels such as the Premier League and Football League Championship. Again if, like the prerequisite sale or license for a live music event, if the prerequisite was met in match ticket sales, the supporter could be allowed to purchase tickets for the event as the Blockchain proves their immutable dedication to supporting the team.
Commercially, Blockchain has the power to radically shift consumer behaviour. 
[image: ]The example Huckle, et al. pose is a system called Autopay. 
Autopay takes prevalence by synchronising devices across the Blockchain. This hypothetical technology synchronises a user’s smartphone with their car and verifies the user via the Blockchain. This would allow the car to operate as a payment device as the user is verified and the car is verified to belong to them. The user then fills up with fuel and an ANPR camera linked to a Blockchain ledger registers both the car and the amount needing to be paid. A smart contract is created and the transaction is sent to the Blockchain, the car departs and the payment is made for the fuel. The user’s daughter then borrows the car, and the daughter’s smart contract with the car itself allows usage but does not allow payments for everything. Smart contracts are, after all, customisable. So the daughter refuels the car, but the car’s Autopay feature does not allow her to pay for her McDonalds drive through with Autopay as she is only permitted via Autopay to pay for fuel. (Huckle, et al., 2016.)

[bookmark: _GoBack]Undoubtedly this could pave the way for a mass shift in consumer behaviours. If it is as simple as your own verified possessions are your ‘PIN’ in a sense, then we may see more free-spending than before. If a transaction can be always verified based upon the car and its registered owners this would pave the way for car drivers (in this very example) to spend more on fuel than they may have in 2018. If they had £20 cash on them and no debit/credit card, they could only spend £20 on fuel at the time of the transaction. However, if this is all linked via the Blockchain than they would be able to spend more, as they are constantly driving around proof of payment. 
Technologies like Autopay could also come into use with cashless stores. Amazon pioneered this in 2014 with the cashier-less Amazon Go concept. This was quickly patented and a trial store was rolled out in 2018 in Seattle. Since then, Co-Op Food in the UK have begun working on cashier-less stores too, and a rollout could be scheduled for 2019. “The shop, scan and go initiative is being trialled at the Co-op’s store located at the retailer’s support centre in Manchester, with a wider roll-out beginning as early as this summer which is expected to include a further trial at the Co-op’s store located in the UK HQ of Microsoft, Reading” (Co Op, 2018). Technology YouTuber Linus Sebastian visited the Amazon Go store and stated the following “As I walk through the transition area Amazon is going to do a small transaction on my credit card $1 just to validate that it’s working then they will total up a balance of it once they work out everything I took” (LinusTechTips, 2018). However, with the verification methods that Blockchain based technologies could birth, this could become commonplace. Sebastian was concerned however about the data Amazon could farm from it’s Amazon Go users stating “Amazon hasn’t talked a ton about what data they’re collecting… But if I was a betting man, I would put good money on Amazon collecting all kinds of extra data. Like your movement patterns around the store, how long you looked at a particular item before buying it or not buying it. And they’re going to use that, combined with what they already know about you from your online profile to build an INCREDIBLY detailed picture of who you are and what you’re about” (LinusTechTips, 2018). This ‘‘Big Data’’ mining is, of course, a concern for privacy advocates. Many believe a corporation should not hold data on you, especially data as personal as your movement patterns and viewing habits. Contrarywise, Klous and Wielaard argue that “’’Big Data’’ is associated with companies wanting to sell their customers even more stuff by learning everything there is to know about them… (However) “Big Data” can solve societal problems and improve our lives. We can use it to save human lives” (Klous and Wielaard, 2016). Despite the negative connotations of Amazon Go, the ease of the transactions evidenced by Sebastian could see again evidence freer spending in the future. If one can simply enter a store, take what they need, leave and be charged later, it is not unfeasible to think one would spend more and spend more regularly, and the rollout by Co-Op in the UK proves this is not a technology too far from reality. Should this be coupled with a system like the hypothetical Autopay, this could see a conclusive shift in consumer purchasing habits worldwide.  
Of course, Blockchain technology is not much better in terms of true, end consumer privacy. As every transaction in a public Blockchain is precisely that, public, the data can be accessed by anyone. Due to the nature of Blockchain, it is very unlikely that a viewer will be able to identify a user. But regardless, the transactional data, alongside other data (number plates, the location of the store visited) would be in the public domain and visible for all to see. Not only this but as Nakatomo states, should the attacker have more CPU power than the nodes then the Blockchain could be penetrated. This ability to hack the Blockchain and reveal all kinds of sensitive information, from number plates to items purchased at a grocery store, to the number of music tracks purchased, in the wrong hands could prove a global disaster. 
In summary, Blockchain based technologies have a large amount of scope to change the way consumers think and the entertainment industries operate. Whether this will happen is another question entirely. As third parties presently have the technology to roll out their own systems like Amazon Go, Spotify and Sky Box Office the need for Blockchain based technologies is not immediate. However, should society wish to progress to a decentralised system where third parties do not control your ‘‘Big Data’’, Blockchain would be an imperative step towards transparent and decentralised industries. 
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