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ABSTRACT:  
The deep learning revolution has brought renewed attention to the field of artificial intelligence, 
which is promising enormous gains to productivity in the coming years as adoption across a wide 
variety of sectors increases. Rapid advances in the field have come with the advent of digitized 
data and more powerful computational hardware. In order to increase access to data, while ensur-
ing that functioning market mechanisms encourage honest production and fair compensation, this 
paper will argue that a copyright approach similar to the one used for music mechanicals in the 
2018 Music Modernization Act should be adopted. Not only would the fixed costs for companies 
utilizing artificial intelligence decrease, but it would increase the compensation for data producers 
by reducing administrative cost, thereby encouraging the creation of even more relevant data. A 
copyright approach to data regulation not only enables more functioning markets and innovation, 
but it is more pro-competitive than approaches such as GDPR in Europe which establish uniform 
“data rights” that raise compliance costs for all companies, raising the cost of data for smaller firms 
attempting to use artificial intelligence.  
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INTRODUCTION 
Since 2012, when AlexNet (Krizhevsky, Sutskever & Hinton, 2012), an artificial intelligence (AI) algo-
rithm, significantly improved the accuracy rates of machine image recognition, interest in the field 
has grown exponentially, bringing in investment and attention. In the ensuing years, algorithms have 
improved tremendously in domains including image recognition, natural language processing, and 
strategic game playing. Major companies, such as Facebook and Google, have invested billions into 
integrating AI techniques into their workflow and products, and a startup frenzy has appeared, with 
AI being integral in new direct-to-consumer applications, and powering new services for organiza-
tions. AI in its current form has been termed a general-purpose technology (GPT), meaning that it is 
applicable in a wide variety of domains, and as a result there exist few economic sectors that will not 
interact with AI in some form (Brynjolfsson, Rock & Syverson, 2018). This breadth of applicability in-
troduces a strong interplay between artificial intelligence and intellectual property, most pertinently 
in copyright. 
 
Certain developments in AI, such Generative Adversarial Networks (GANs), have opened up the pos-
sibility of a whole host of new creative applications, most notably with the development of video 
generation tools that are able to do to video what Photoshop did to images (Hao, 2018). This algo-
rithmic creativity has raised questions related to the intellectual property involved in building AIs and 
surrounding their creations, from understanding what can and cannot be used as input into algo-
rithms, as well as attributing ownership to the output. 
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These questions do not have their origins in artificial intelligence, but are rather have accelerating 
importance due to the eagerness with which investment in the field is occurring and the expectations 
surrounding adoption. Issues about the intellectual property involved in artificial intelligence and the 
identification of value produced trace back to digitization more broadly. To understand how artificial 
intelligence is accelerating changes it is useful to understand the particular paradigm that has pow-
ered the field’s resurgence: deep learning, which differs from classical symbolic approaches to arti-
ficial intelligence in its reliance on learning correlations from data rather than hard-coded rules. Much 
of the theoretical work behind deep learning has existed for decades, but due to practical barriers 
were cost prohibitive to build and slow to work. Deep learning’s reliance on computational power to 
parse associations from data, and large quantities of high-quality data from which more rigorous 
results can be produced, has in recent years transformed it from a difficult to accessible method as 
a result of economic changes to its inputs.  
 
Computers are constantly getting faster and cheaper to produce, a result of Moore’s Law, which 
states that the number of transistors per square inch will double approximately every two years, 
while new designs in architectures have allowed for greater specialization. The most relevant hard-
ware development for the current AI revolution has been the introduction of the Graphics Processing 
Unit (GPU), which was developed to improve computer graphics for applications such as gaming 
and video editing, but which in turn has provided the type of computational resources needed to 
make AIs more practicable. The second necessary resource for AI, data, has exploded in both quan-
tity and relevance in recent years. Enabled by digitization and the commercial internet, data has be-
come more accessible and usable, with more of it being produced, stored, and maintained than ever 
before. The advent of Big Data, which is data of high volume, velocity, and variety, has been lever-
aged by corporations and governments which desire to utilize advanced analytic techniques in de-
cision-making. As more applications for data are discovered, its value increases, with some com-
mentators already referring to data as the “new oil” (The Economist, 2017). 
 
Not only did the digital revolution play such a pivotal role in the revival of artificial intelligence re-
search, but it provided the source of the most pressing intellectual property issues in the field. Vol-
umes of data have been generated in recent years, without an adequate understanding of the value 
underlying the data sets or a proper legal understanding of the nature of digitized data. The lack of 
standardization has opened up a conflict between those that seek to move beyond existing ap-
proaches to intellectual property, and make data freely accessible for improving innovation, and 
those that see existing approaches as having continuity with the digital economy. 
 
The key questions this raises involve the origins of the value produced by data-intensive programs. 
For example, a music-producing AI would be able to produce scores of musical publications at a 
rapid rate, generating significant returns, but should the value chain be improperly identified, algo-
rithmic owners would profit, at the expense of content-creators that provided the data by which the 
new musical compositions were generated. Identifying value-chains in algorithmic production re-
quires an understanding of the rights associated with the data that contributed to an algorithm’s final 
product. Generalizing to other outputs of artificial intelligence, the value produced in fields ranging 
from medical diagnosis to supply chains and logistics to marketing can all trace their origins in some 
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data inputs that resulted in the final product. As these outputs produce economic gains, it is vital to 
correctly attribute the relative weighting of different components of that end value. 
 
Understanding this value opens up broader issues in the philosophy of data, and of the rights indi-
viduals should have in their data. Whether data is about individuals or is produced by individuals 
changes the understanding of this value chain, and of what type of rights they have in data. The most 
mature answer to these questions has been seen in the European Union’s General Data Protection 
Regulation (GDPR), where data rights have been instantiated as about individuals, essentially placing 
data regulations under the domain of consumer rights. This denies individuals a share in the value of 
their data, as they are not considered producers. This approach has raised significant tensions, as its 
privacy-maximizing approach has hindered transparency and open-access in data, while also raising 
the fixed costs associated with data use due to the regulatory burden placed on firms. The result has 
been a strong anti-competitive effect in which larger corporations that can bear the compliance 
costs have seen market share increase, which reduces the number of firms that are capable of lev-
eraging data for innovation in artificial intelligence (Ip, 2018).  
 
This approach can be contrasted with the producer rights approach, which would treat data as 
something that results from labor activities, which would make copyrights, similar to the ones asso-
ciated with mechanicals, a far better fit for data policy than the consumer rights instantiated in the 
GDPR. Recent reforms to the US mechanicals regulation through the Music Modernization Act pro-
vide insights into the benefits of this approach. 
 
In the following section the dominant approach to understanding data will be critiqued, followed by 
an elaboration on the copyright approach to data. This alternative approach will then be applied in 
the context of artificial intelligence to highlight the benefits it would bring. The paper concludes with 
next steps for policy makers in order to advance the copyright approach to data. 

 
EXISTING APPROACHES TO DATA 
The issue of data policy has attracted significant attention globally, but nowhere has regulatory de-
velopment advanced as far as in the European Union. Entering into effect on May 25th, 2018, the 
General Data Protection Regulation has been the most comprehensive and far reaching update to 
data policy since the early days of the internet (Brandom, 2018). As a result of the global dynamics 
of most data-related activities, the GDPR, despite applying only to EU citizens, has had an impact on 
companies around the world. In fact, there has been significant discussion of adopting GDPR-style 
principles in the United States, and California has enacted the California Consumer Privacy Act 
(CCPA) that closely resembles the GDPR (Perkins et al, 2018). Since its enactment, the GDPR has 
become the de facto global data policy standard, and the benchmark by which any analysis of data 
rights must begin.  
 
Enumerated in the GDPR are a number of data rights which carry with them an understanding of 
what data is, and as a result restrict the way data is defined. These rights, listed from Articles 12-23, 
include: the right to be informed, the right of access, the right to rectification, the right to erasure, the 
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right to restrict processing, the right to object to processing, the right to data portability, and the right 
to not be evaluated based on automated processing. The rights are granted to a “data subject,” a 
term which itself removes agency from individuals in creating their data, but rather deems them as 
passively being governed by the data extraction techniques of organizations using their data. This 
terminology itself instantiates a specific philosophy about the nature of data. 
 
These particular rights, rather than increasing the scope of possibility for rights to be asserted, re-
stricts this capacity. For example, the right to erasure, sometimes referred to as the right to be for-
gotten, allows for “data subjects” to object to an organizations possession of their data or its public 
display. It is closely related to preventing data that originated for one use from being used in another 
situation. As an approach to understanding data, this right prevents data from being viewed as some-
thing dynamic, with constantly adapting properties and usefulness, but rather a static “fact,” which is 
needed for some things and not for others. By limiting what data is, it in effect narrows what “data 
subjects” are actually capable of doing with their data, reducing what could be a complex negotia-
tion about the use and compensation of one’s data to a binary decision between allow and delete. 
This reduction creates incentives for one to delete data in situations that produce values for others 
but not for oneself, an issue raised in wider literature about this specific right (Kim and Kim, 2017). 
 
The cost of compliance with GDPR has been significant, with average costs $550,000 for mid-sized 
firms and $16 million for large firms in the lead up to the law taking effect, in order to build the infra-
structure to provide consumers with data subject rights, in addition to meeting data minimization 
requirements, that prevent companies for holding or using data beyond the scope needed for com-
mercial activity (Radia and Khurana, 2018). The effect of this has been the consolidation of markets 
reliant on data, as larger companies have been more capable of adapting to GDPR than smaller or-
ganizations (Ip, 2018). The increased fixed costs associated with data-reliant industries in Europe has 
contributed to a restriction in venture capital funding for technology firms, with findings by Jie, Jin, 
and Wagman in 2019 noting “a $3.38 million decrease in the aggregate dollars raised by EU ventures 
per state per crude industry category per week, a 17.6% reduction in the number of weekly venture 
deals, and a 39.6% decrease in the amount raised in an average deal following the rollout of GDPR” 
(p. 4). 
 
An interesting note is the distinction between the treatment of data in GDPR, and the European Un-
ion’s Database Directive, which attaches a copyrightable status to compiled databases, independent 
of any burden of originality. This understanding of the productive value of the labor involved in com-
pilation, as it creates something which produces value previously difficult to capture, is lost in GDPR. 
Around the same time as the GDPR came into force, there was renewed attention to the Database 
Directive, with commentators recommending a move away from the current copyright associated 
with database production to one that resembles the US model (Vollmer, 2018). In the United States, 
the Supreme Court ruled in Feist Publications, Inc. v. Rural Telephone Service Co. that the production 
of databases was not a copyrightable activity, for data were “facts” and compilation did not provide 
original value in addition to them (Belle and Ruiter, 2014). While the particulars of database copyright 
is legally complex in the US, it should be noted that the GDPR treatment of data, through its view of 
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data creators as “data subjects,” shares a philosophical understanding with the dominant US para-
digm.  
 
The result of these policies for artificial intelligence is one that harms the development of the tech-
nology. Technical compliance with parts of the GDPR, such as the right to erasure are difficult, given 
the way algorithms use and store data, exposing AI research to greater compliance costs and risks 
of underperforming products (Villaronga, Kieseberg & Li, 2017). Data minimization requirements also 
threaten the capacity to innovate in AI, as it is difficult to know in advance how an algorithm will utilize 
the data it is given to generate outputs. The value of AI is in its ability to discover novel insights from 
data, and by explicitly restricting this scope, the capacity to effectively leverage its capability is re-
duced (The Norwegian Data Protection Authority, 2018). In addition, the ability to opt-out of auto-
mated processing increases the hesitance with which companies use algorithms to make decisions. 
The direct effects on artificial intelligence, combined with the market concentrating effects of GDPR 
and the restriction on capital for innovative startups, make it clear that poor data regulation is a major 
inhibitor to advancing AI’s capacity and impact. A view of individuals as “data subjects” rather than 
“data producers” is inherently restricting, and prevents data from flowing to its highest valued use. 
 

COPYRIGHTING DATA 
Improving upon the conception of data rights requires a reevaluation of the framework by which 
data is conceptualized. A superior way of understanding data to the present norm is to see data as 
something creatively produced, which would change the frame of data rights to something under 
the domain of copyright.  
 
In order to reconceptualize data as something worthy of a copyright, it is useful to understand the 
production process of data. Current approaches to data policy approach classify data as if it is some-
thing that exists out in the world, which is then collected, processed, stored, and used, but this is not 
the case. The commonly used phrase “raw data” is a misnomer when the nature of data is more 
carefully investigated. Rather than being something that exists out in the world, data is actively cre-
ated by the interactions that allow it to be collected (Barrowman, 2018).  
 
For example, take the Cambridge Analytica scandal, where Facebook was accused of being a poor 
custodian of consumer data, and is often used to bolster the need for GDPR-type approach. But the 
type of data that was accessed by Cambridge Analytica from Facebook did not exist independent 
of Facebook. It is not simply that the tools for collection would not have existed without social media 
companies able to aggregate that information, but rather that the specific interactions that gave rise 
to user profiles were only possible given the existence of these social media sites. The platform did 
not collect data, so much as enable data to be created by creating an environment with certain ac-
tivities and with certain incentives. The production of data, therefore, was a process between indi-
vidual users and the platform that enabled creation, with the value of that data corresponding to the 
value that platform enabled. Unlike an approach to data that sees the information collected as “raw,” 
this framing attaches a strong co-creative contribution to individuals who use these sites, seeing an 
active, creative contribution to data production.  
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This relationship between users and platforms generalizes to other forms of online data production, 
which always require an active element of user input for data to be created. In this way, the data 
pipeline begins resembling other forms of copyrightable material, such as music. Music production 
requires complex engagement with different parties, each of which cannot independently create 
any source of value without a necessary interplay. Each party then gains a copyright for their creative 
contribution, the value of which is derived from the value of the completed contribution that gener-
ates revenue as a final product. Each data point produced is on its own of insignificant value, but 
when arranged in a way that is usable, becomes an integral component of final goods at a different 
stage in the pipeline.  
 
An individual’s contribution to the overall value of data is obscured by the complexity of data pipe-
lines. People are often not aware of how their data fits into data products, and how those data prod-
ucts fit into algorithms, and how those algorithms contribute to revenue generation. An inability to 
adequately assess value created, however, is not an argument against the copyrightable nature of 
a product, and in this light data shares a strong resemblance to music mechanicals, the value chains 
of which became more difficult to trace as a result of digitization. 
 
The role of digital distribution of music in affecting copyrighted works was recently addressed 
through the Music Modernization Act (MMA), which was signed into law by President Trump on Oc-
tober 11th, 2018. One of the key components of the MMA was to address the rights distribution of 
mechanicals, the copyright license associated with the musical composition, which is often held 
separately from the sound recording of the final musical product. The complexity of identifying 
rightsholders in music negatively affected the royalties collected in the era of digital music, as the 
volume of reproductions shared increased by orders of magnitude. Music streaming platforms and 
video hosting sites had a costly management problem in ensuring that copyright law was being 
obeyed, and those looking to assert their copyright had the ability to do so. This created large fixed 
costs in maintaining these platforms in order to ensure adequate adjudication, without ensuring that 
all copyright claims were identified. Larger music labels were more efficiently able to identify the 
use of work that they held a copyright claim to, while smaller producers often struggled. 
 
One of the innovations of the MMA was to introduce a Mechanicals Licensing Collective, a non-profit 
agency dedicated to the cataloguing of all mechanicals licences, and through scale, enabling digital 
music providers like Spotify and Apple Music to identify rightsholders and fairly compensate them. 
In making this change, the fixed cost of search was reduced, while a broader base of creators are 
able to exercise their copyright when their creative work is used. The change has not been effect for 
enough period of time to evaluate its results, but it is likely that doing so will increase the quality and 
quantity of musical productions, while increasing competition in digital music distribution through 
lowering fixed costs. 
 
The analogy between music mechanicals and data has been used by scholars to understand the 
type of right that producers of data have over their creation (Lanier and Weyl, 2018). Applying a me-
chanicals framework to online data, and building institutions for data more generally in a similar style 
to the MMA would then enable a transparency for users over the value of their data. This would 
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change their behavior around data, and increase the production of valuable data. This moves beyond 
the challenges raised by approaches to data such as GDPR, by enabling greater control for users 
over their data in a way that allows transactions to play a role in mediating demands. It allows the 
lineage of data to more clearly be traced, and it encourages greater data sharing and transparency. 
It will be show in the next section that in the context of artificial intelligence, this provides significant 
benefit.  
 

DATA PRODUCTION AND ARTIFICIAL INTELLIGENCE 
In the context of artificial intelligence viewing data as productive resolves many of the risks posed 
by the technology, ranging from anxieties about automation to the complexities of attaching owner-
ship to computer generated works. In addition, such an approach would not only enable greater data 
access through lower fixed costs and the existence of markets for personal data, but through Fair 
Use mechanisms commonly attached to copyrights, increase the accuracy and scope of algorithms, 
while challenging risks posed by biased data sets. 
 
The core challenges of artificial intelligence development and deployment at present revolve 
around the rules governing the acquisition and use of data, for example with the Health Insurance 
Portability and Accountability Act (HIPPA) in the United States limiting the data from the medical 
sector that can be accessed and used for research purposes (Park, 2019). Similarly, GDPR’s data min-
imization requirements have a constraining effect on data access more broadly. The sectoral-based 
regulations of the United States prevent innovation in key fields, encouraging innovation in those 
with lower barriers, while the EU’s policies negatively impact innovation in artificial intelligence as a 
whole. Providing data producers with adequate control over their work, while simultaneously ensur-
ing that data is accessible for innovation requires significant reform in the conception of data. 
 
Implementing a data copyright that mimics mechanicals licenses would remedy these concerns, 
enabling data producers to transact with companies in order to provide them the data needed to 
innovate. As opposed to one-size-fits-all regulations, such as the GDPR, this approach would allow 
bottom up negotiation to occur, using both pecuniary and non-pecuniary criteria, that would differ 
between individuals, while enabling compliance to differ between firms. By allowing this variation, 
the fixed costs of compliance are reduced, and data producers would have greater say over the 
applications their data is used in, while bearing a right to remuneration for its final product. 
 
As with the creation of the Mechanicals Licensing Collective in the MMA, this negotiation only be-
comes practicable for data producers should an intermediary be able to bargain on their behalf, a 
concept referred to as a Mediator of Individual Data (MID) (Lanier and Weyl, 2018). These MIDs would 
be able to compete on terms and remuneration for data producers to sign up for their services, and 
through scaling up data, negotiate with firms in order to provide data producers with what they re-
quest. Entities that resemble these MIDs have already started to pop up through various blockchain 
projects, such as Meeco1, which provide individuals with greater control over the way their data is 

 
1 https://www.meeco.me 
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used. While technically plausible, these early stage platforms are limited in scale as a result of their 
conception of data differing from the legally established norms on data. Should regulation around 
data change to reflect its copyrightable nature, these intermediaries can be expected to organically 
grow in the same way that profit-seeking firms have arisen in other copyright-eligible domains to 
ensure functioning markets.  
 
Through copyrights in data, and intermediaries that manage these licenses, a chain can be estab-
lished between input data and the outputs of artificial intelligence algorithms, providing transpar-
ency in where the value is created. This has been an important question in the intellectual property 
community about AI, as noted by Francis Gurry, Director General of the World Intellectual Property 
Organization (WIPO):  
 

AI may indeed make it difficult for creators to capture the value of their work. But, if you take 
the example of AI-generated music, somewhere in the process the digital expression of mu-
sic generated by a composer – whether it be Mozart, Beethoven, or a contemporary musician 
– will be fed into the AI algorithm. The question is at what stage do we attribute value to the 
human origin of data? (Gurry, 2018). 
 

By having a claim in the input data that an algorithm is trained on, the relative weight of the contri-
bution of different inputs can be compared to the output product, and should the source of profit for 
the algorithm be the same as the revenue stream for the input data, it generates a right to a royalty 
claim.  
 
Beyond the domain of music, it remains the case that many algorithms applied to automating par-
ticular tasks and job functions will nonetheless learn from and mimic the capabilities of the human 
workers whose data contributed to its function. Having a copyright over data would ensure that au-
tomation capabilities would nonetheless have royalties attached to their application, limiting the anti-
competitive implications of current approaches to data. As opposed to leading to capital concentra-
tion, copyrighting individual data would ensure greater competition. It is essential to ensure that 
sound approaches to data governance are developed now as it will be harder to implement these 
changes as algorithms mature and become more integrated across more of the economy. Changes 
to the regulation of data would have shape the growth of algorithms and the way they are integrated 
into the economy.  
 
 A legitimate concern surrounding having royalties tied to the use of personal data is over it raising 
the cost for research in novel areas. This, however, can easily be addressed using a mechanism that 
already exist in copyright law, the Fair Use doctrine. Fair Use for using copyrighted data in artificial 
intelligence is an argument that has been made widely for its positive effects on research quantity 
and quality. By enabling greater access to data drawn from currently copyrighted works, more data 
is available for research on a broader range of topics, improving the overall rate of innovation in AI 
(Watney, 2019). Simultaneously, the increased diversity of data sets would increase the reliability of 
the AIs, as current reliance on open or proprietary data sets allows for bias to creep into algorithmic 
outputs (Levendowski, 2017). 
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The question of Fair Use in the context of artificial intelligence, which has its origins in currently cop-
yrighted works, expands to use of data more broadly. Fair Use applies when the use of a copyrighted 
work adds something to the original work, using it for novel purposes, such as parody, in a way that 
does not detract from the revenue streams of the work in question. In the context of data, this would 
mean that basic artificial intelligence research would have access to data when algorithms are being 
developed for novel domains, without having to worry about violating copyright. When the output 
of the algorithm is profiting off the same market as the input data, however, as in the case of algo-
rithmically-generated music, input data can assert its copyright. An update to Fair Use that enables 
greater access to copyrighted data, without detracting from the data’s revenue streams, would spur 
greater advancement of artificial intelligence, while providing a testbed for the value of broader cop-
yright approaches to data. 
 

NEXT STEPS 
In order for copyrights to be asserted it is required that the value associated with these rights is 
transparent. Work on computing data dividends, which reassign to individuals their contribution to 
the overall value of data to an organization’s output then are essential in advancing this new con-
ception of data as producer right (Bax, 2019). Data dividend computations are still in nascent stages, 
but the methods for doing so are advancing, though remain computationally complex. Investment 
in these approaches at simpler levels would compound over time in providing more granular under-
standing of the value of data, which leaves a broad scope for public policy to encourage greater 
transparency. 
 
An example of such a public policy initiative is the recent bill by Sens. Josh Hawley and Mark Warner, 
the Designing Accounting Safeguards to Help Broaden Oversight And Regulations on Data (DASH-
BOARD) Act, that would make it a requirement for companies to share the value of their data with 
users annually. The proposal is not particularly demanding and would encourage public engage-
ment with data value. This would enable longer term more bottom-up demands over data rights 
without imposing costly regulatory burdens. Changes to data policy that result from changing infor-
mation profiles allow for more organic changes to data conceptions than more comprehensive ap-
proaches, such as the one embodied in the GDPR. 
 
In addition, reforming Fair Use in a way that updates algorithmic research to take advantage of cop-
yrighted works, insofar as their application differs enough to be a new use of that data, would provide 
more data for use in artificial intelligence research, while improving the quality of their output. Re-
forming the understanding of existing copyrighted works when they are used as input data would 
provide greater understanding of the benefits of data copyrights more broadly. The positive eco-
nomic changes that are likely to be associated, both to the technology sector from having Fair Use 
protection, and to the holders of copyrights, who will still have a claim to that value  should the 
applications not significantly differ from the original intent of the copyrighted work, would strengthen 
the case to treat broader categories of data as copyrightable works.  
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These initial changes would change public understanding of data, which would enable new conver-
sations about the nature of data to take place. Extensive data policy changes should not occur over-
night, taking the nature of data for granted, as the concept of data is a term that is still relatively ill-
defined. The existing approaches to data rights which classify them as consumer rights and data as 
facts cannot be replaced with an approach that sees them as producer rights and data as a labor 
product, without significant changes to the way data is legally treated. Smaller scale reforms, such 
as those aforementioned provide the groundwork for this longer term change to occur. 
 
Reforming data is a pressing issue, given its increasing importance to a globalized, digitized econ-
omy. Issues in data policy are broad and far-ranging, but a conversation about the nature of data is 
needed in order to ensure that data is governed in a way that leads to positive economic outcomes, 
while respected the rights of those that contributed to its creation. 
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