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Terminology 
Anti-commons Underuse of a knowledge resource due to restrictions, 

such as from intellectual property rights (Ostrom & 
Hess, 2007, p. 349) 

Commons A form of community governance of a shared resource 
(Madison, Frischmann, Strandburg, 2019, p. 2) 

Common-Pool Resource A natural or man-made resource system that is 
sufficiently large to make it costly (but not impossible) to 
exclude potential beneficiaries from obtaining benefits of 
using it (Ostrom, 1990, p. 30) 

Data An unprocessed collection of values (Ostrom & Hess, 
2007, p. 8) 

Dynamic Data Any content in a digital form that is subject to real-time 
updates, which includes data generated by sensors 
(Open Data Directive, Article 2(8)). In this thesis, it 
equates to meaning just sensor data  

Information Organized data (Ostrom & Hess, 2007, p. 8) 

Knowledge  Assimilation of information (Ostrom & Hess, 2007, p. 8) 

Non-Personal Data Data not relating to any identified or identifiable person 

Personal Data  Data relating to an identified or identifiable natural 
person (GDPR Article 4 (1)) 

Resource Any useful or valuable possession (Cambridge Dictionary) 

Smart Citizen A natural person who lives in a smart city 

Smart City A city that utilizes information communication 
technologies in the form of a sensor network for various 
purposes, such as to improve efficiency and economic 
benefits, through rapid collection and sharing of data 
(Moura, Abreu e Silva, 2021, p. 1) 

Smart City Data Any data derived from the sensor network of a smart 
city 
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1 Introduction 
1.1 Smart City data and Smart Citizens  

1.1.1 The Problem within EU Smart Cities 
 
“Our technological powers increase, but the side effects and potential hazards also 
escalate” – Alvin Toffler, Future Shock (1970) 
 

Smart cities are heralded as delivering benefits to efficiency, the environment, and 
economy, however, the individual smart citizens who will inhabit these cities of tomorrow 
are often left out of this equation. These benefits are largely derived from the vast 
amount of data generated through the sensor network that constitutes a smart city. 
Indeed, it has been said that data is the oil of the 21st century (Beckwith et al), which 
would make Smart Cities the oil wells of the future. Whilst natural oil is the result of plant 
and animal material masses decomposing, oil of the 21st century in smart cities is the 
result of composing and collating sensor-recordable movements of the masses within 
them. It is, therefore, perplexing that the masses generating the oil well’s contents are 
often an afterthought when it comes to deciding how that resource should be used and 
shared. 

The current dichotomy for data within the EU framework is twofold. An individual has 
rights regarding personal data under the General Data Protection Regulation (GDPR). 
Under GDPR, personal data amounts to any data that relates to an identified or 
identifiable natural person (GDPR, Article 4 (1)). As a corollary, non-personal data is any 
data that does not relate to an identified or identifiable person. And by way of contrast, 
non-personal data beyond the EU Open Data Directive and the rather coarse measures 
within the EU strategy for data is largely unregulated. The logical underpinning behind 
this dichotomy is that personal data, by its very definition, could have an impact on an 
individual’s life, whereas non-personal data could not, as it does not pertain to that 
individual. However, this dichotomy has been criticised in literature as simplistic, because 
non-personal data can reveal information about communities and have an impact on 
them, just as personal data can (Taylor, 2019).  

Smart cities embody this potential of non-personal data to affect communities.  
A smart city may reductively and simplistically be defined as a city that utilizes information 
communication technology in the form of a sensor network for various purposes such as 
improving efficiency and economic benefits through rapid collection and sharing of data 
(Moura, Abreu e Silva, 2021)1. For this thesis, smart city data should be considered as 
data recorded by the sensory network of a smart city. Furthermore, the combined term 
non-personal smart city data, therefore, refers to data recorded by the sensory network 
of a smart city that does not relate to an identified or identifiable natural person.  
For example, the data from a sensor that records the number of cars passing it would 
exemplify non-personal smart city data, as it does not relate directly to any particular 
vehicle, and therefore it does not relate to an identifiable individual.  

 The data generated in real-time by sensors within a smart city will deliver not only 
appreciable commercial value and worth, but will potentially also have a considerable 

 
1 For this thesis, it will suffice to consider it in this reductive form, as a city that utilizes ICT 
technology to capture data through a sensor network. Numerous other definitions for a smart city 
exist (See e.g., I Publication, p. 10, Ramaprasad, Sanchez-Ortiz, Syn, 2017)  
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impact on the lives of individuals in a city, depending on how that data is shared. 
This effect will be a combination of the multitude of data parameters, the volume, and 
real-time availability, which are able to produce noticeable changes in the lived 
environment of inhabitants. Consider, for example, the case of Waze, which in effect 
provided real-time routing of traffic based on user reports of traffic jams (I Publication). 
Providing alternative routes to avoid traffic jams improved traffic efficiency. However, 
it also resulted in previously quiet communities, ill-equipped to handle large traffic flows, 
suddenly being subjected to a massive influx of traffic. This, in turn, gave rise to 
community concerns for the safety of inhabitants, as well as other complaints such as 
increased noise levels.  A network of sensors in a smart city sharing its data in real-time 
would have the same effect, as it could enable similar routing optimizations. 
Consequently, a social dilemma is created, which pits the safety and comfort of a 
neighbourhood’s residents against traffic efficiency, due to the sharing of real-time smart 
city data.  

In the EU, individuals living in a smart city (“smart citizens”) are essentially powerless 
to stop data from their neighbourhoods being shared in real-time. Under the Open-Data 
Directive, ‘dynamic data’2, which specifically includes data generated by sensors  
(Open Data Directive, Article 2 (8)), must be made available immediately after collection 
under Article 5 (5). The economic priority of this obligation is made abundantly clear in 
Recital 31, which refers to the ‘economic value’ that is dependent on the ‘immediate 
availability’ of this dynamic data. This poses the idea that restricting the availability of 
this data in any way is in direct conflict with the Open Data Directive. Moreover, as this 
is an EU-level obligation, domestic law cannot be used to escape this direct obligation to 
make sensory data available. Thus, smart citizens of any future EU smart city will 
seemingly need to live in an environment where they have no power to stop the various 
types of sensor data that they create from being shared in real-time.  

The combined effect of applying the GDPR and the Open Data Directive means that 
non-personal dynamic data must be shared automatically. Crucially, this shared 
non-personal data might still significantly affect communities and individuals in them. 
This results in the central imbalance that this thesis focuses on: a citizen within an EU 
smart city is fundamentally powerless to have a say in how non-personal data they 
generate every day, through the network of sensors that physically surrounds them, is 
shared.  

1.1.2 Route to The Commons 
However, the Open Data Directive extends only to public sector bodies.  Although in this 
case, the obvious answer would appear to be that if smart city data were to be held by a 
non-public entity, it would be free to decide how to share its dynamic data.  Perhaps the 
most apparent solution could therefore be to privatize ownership of smart city sensors 
and data. This is not difficult to envision, as private companies have often already 
provided the infrastructure for a smart city, however, they do so in exchange for data, 
which is then used according to their business interests (Morozov, 2018). Aligning 
these business interests with those of the local community would be a complicated 
equation, and would undoubtedly result in a middleman in the form of a profit-oriented 

2 The term ‘dynamic data’ refers to any content in a digital form that is subject to real-time updates, 
which includes data generated by sensors (Open Data Directive Article 2(8)). For the purposes of 
this thesis, this definition is further simplified to mean only sensor data, whereby dynamic data is 
to be understood as sensor data.   
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private company. Consequently, the smart citizen would likewise still be left out of the  
decision-making process, even if such smart city sensors were privately owned. 
Therefore, another solution is arguably needed, which lies outside the private-public 
dichotomy, and that is to say, cutting out (all) middlemen, by establishing self-governance 
by the smart citizens themselves.  

Smart city visions have often been ‘corporate-led’, focussing on economic aspects that 
reduce smart citizens to the role of consumers (Knieps, 2017), and therefore they do not 
receive meaningful citizen power. This ‘neoliberal’ or corporate-led approach to a smart 
city inherently disempowers individual smart citizens, by at best granting them largely 
tokenistic possibilities to enact change (Cardullo and Kitchin, 2019a). This may be framed 
within Arnstein’s concept of the ‘ladder of citizen participation’ (Arnstein, 1969) that was 
subsequently adapted to fit the smart city environment by Cardullo and Kitchin (2019b) 
under their ‘Scaffold of Smart Citizen Participation’. Whilst Arnstein’s older definition of 
‘tokenistic’ citizen power, which may be summarized as providing a voice and perceived 
authority that is, in reality, an ‘empty ritual’ (Arnstein, 1969, p.216), is not too far from 
the truth, Cardullo and Kitchin’s update is far more specific for the smart city context.  

Under the updated scaffold, a ninth rung is added between the categories of 
‘tokenism’ and ‘non-participation’, called ‘consumerism’ (Cardullo and Kitchin, 2019b). 
Under consumerism, the smart citizen, in essence, is restricted to interacting with the 
smart city as a consumer, and their main ‘choice’ is which service to buy (Cardullo and 
Kitchin, 2019b). Moreover, as a secondary role, the smart citizen is, in effect, a ‘data 
product’ that produces valuable data from which corporations can extract value and 
worth (Cardullo and Kitchin, 2019b). In other words, the smart citizen is essentially a 
voiceless consumer, but also serves as a source of valuable data.  

This type of corporate-led consumerist vision is evident in the European Union 
Strategy for Data, which primarily concerns ensuring benefits to businesses and the 
economy, through sharing across the EU (European Commission, 2020, pp. 4–5). While 
the individual retains a degree of control over their own personal data, even this is largely 
limited to the decision of who to sell it to (ibid, p. 10), which fits the consumerist ‘choice’ 
under Cardullo and Kitchin’s Scaffold of Smart Citizen Participation. Furthermore, when 
the European Strategy for Data is viewed through the lens of this scaffold, the intention 
of extracting maximum value from smart citizens as ‘data products’ becomes evident. 
For, when the empowerment of individuals is discussed, it is framed in terms of the 
‘personal data economy’ (European Strategy for Data, 2020, p. 10), that is to say,  
the maximum extraction of all possible valuable data from an individual. Non-personal 
data is not even mentioned concerning the individual, as it is presumed it will be shared 
under the aforementioned Open Data Directive, and the potential harm this may deliver 
to individuals or groups of individuals is not addressed, as the overarching focus is on 
economic benefits. In other words, it would appear the overarching corporate-led vision 
for the digital single market in the EU restricts individuals mainly to the role of a 
consumer, when it comes to non-personal smart city data. 

Elinor Ostrom provided a means of empowering local communities in her Nobel  
Prize-winning work on common-pool resources (CPR) and the commons (Ostrom, 1990). 
Her work focussed on studying long-lived and established means of self-governance of a 
depletable common resource by various local communities (ibid). The resulting commons 
represent a third option to the public-private divide, which arguably represents an 
attractive alternative in the case of managing non-personal smart city data. Incorporating 
principles that have made those commons sustainable over the centuries (ibid), represents 
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not only a potential, but a viable way forward to re-empower and so confirm 
disenfranchised smart citizens.  

Naturally, Ostrom’s commons cannot simply be applied ‘as is’ to non-personal smart 
city data, as several key differences must be considered. Firstly, unlike the original 
commons examined, digital data does not deplete in the same way as fishing grounds, 
for example. Secondly, final outcomes and impacts of mismanagement are entirely 
different, which for traditional commons is the resource becoming extinct, whereas for 
data, it would be suboptimal utilization or sharing of data. Thirdly, the original commons 
studied were generally in rural areas with relatively small communities, whereby the 
resulting commons structures were not formally recognized from a legal point of view, 
in a manner one would expect to find in large cities. Consequently, this theory must 
clearly be adapted before it can be applied to the context of non-personal smart city 
data.  

Ostrom herself acted to extend her initial theory to data and knowledge in her work 
with Hess on knowledge commons. The threat under the knowledge commons paradigm 
was not overconsumption, but rather the ‘anti-commons’, where data was not shared 
adequately due to various restrictions, such as intellectual property rights (IPRs), which 
resulted in negative outcomes, such as difficulties with scientific research (Ostrom & 
Hess, 2007). As a basic premise, this applies somewhat to non-personal smart data, 
as data not being shared threatens not only scientific research, but economic interests 
and efficient governance of smart cities. However, in the case of non-personal smart city 
data, the anti-commons would not result from IPR restrictions, but rather from the 
commons themselves, restricting the availability and sharing of data. Therefore, it remains 
debatable whether data truly fits the description of a ‘common-pool resource’, especially 
in light of Ostrom’s theory.  

Nevertheless, as outlined above, in the case of non-personal smart city data, the need 
for collective governance of non-personal smart city data is derived both from the 
legislation (Open Data Directive and GDPR), and from the corporate-led focus 
surrounding smart cities. Non-personal smart city data does not deplete, nor does it 
degrade through sharing with other parties, however, sharing it may have undesirable 
effects on those who generated the data. As such, applying the updated Governing the 
Knowledge Commons (GKC) model (Madison, Frischmann, and Strandburg, 2019) in the 
context of this thesis is more appropriate, as fundamentally the purpose of this thesis is 
to establish whether collective governance of non-personal smart city data is possible in 
the EU legal framework. This is due to the GKC considerably simplifying the nature of the 
model, as it flips Ostrom’s original approach, where a resource’s characteristics 
determine the most appropriate governance model. Under GKC, collective governance 
makes a resource into a commons, and institutions (s) are the ones determining the 
characteristics of the resource (Purtova, van Maanen, 2024, p. 23).  

This is appropriate in the present context, where the resource, a valuable or useful 
possession, is distinct from both traditional common-pool resources and the knowledge 
commons. Non-personal smart city data is not a natural depletable resource or good, 
such as a fishing ground, that would constitute a traditional CPR. Moreover, non-personal 
smart city data is infinitely shareable as a resource, generated automatically without 
human intervention from sensors that constitute a smart city. Therefore, it is not a 
product created by the human intellect and is not entitled to traditional intellectual 
property protection such as a copyright or trademark(s) (World Intellectual Property 
Organization, 2020). Instead, in the context of smart cities, the need for collective 
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governance of the resource derives from the need to balance harm to the community 
resulting from sharing the resource too openly against the economic and scientific harm 
resulting from insufficient sharing. Hence, it corresponds to the use case of the GKC 
framework, which applies to instances where shared data warrants collective 
governance (Madison, 2024). Collective governance there, in the context of this thesis, 
refers to governance of non-personal smart city data by the local community in which it 
is generated.  

In the context of this thesis, a commons should therefore be understood merely as a 
form of community governance of a shared resource (Madison, Frischmann, Strandburg, 
2019), in this case, non-personal smart city data. Consequently, as the need for  
collective action is established for non-personal smart city data through legislation and 
corporate-led approaches of smart city projects and the EU Strategy for Data, it becomes 
evident that the GKC is the optimal approach for this thesis. As a result, this thesis does 
not aim to offer an in-depth critique or suggestions as to which principles the commons 
should use to govern itself, but rather the main focus is on whether collective governance 
as a commons would be possible at all from a legal perspective. Hence, the ultimate aim 
of this thesis is to determine whether a commons could be used to govern non-personal 
smart city data under the EU legal framework.   

1.2 Research Questions  
The primary purpose of this thesis is to elucidate whether implementing self-governance 
through commons for non-personal smart city data is possible under the current EU legal 
framework. The cause of the problem regarding non-personal smart city data stems from 
EU law, and therefore, no solution at the level of national law could address the issue of 
public institutions being required to make ‘dynamic data’ available immediately, 
regardless of the consequences this may have for local citizens. However, if ‘dynamic 
data’ produced by the sensors of a smart city is no longer held by public sector bodies, 
and is instead governed by the local community through commons, this issue is solved 
prima facie. However, such commons are not incorporated or acknowledged in the 
current EU legal framework, and considering their potential impact on implementation 
of the ‘digital single market’ by restricting the flow of non-personal data, which is a key 
constituent part of the concept, the potential for conflict with the rest of the EU legal 
framework becomes evident.  

Therefore, to explore these conflicts, the main research question for this thesis focusses 
on the EU framework, to elucidate these conflicts and identify possible solutions. 
Domestic law is not considered, as the scope would become unmanageable if it became 
necessary to examine the individual national laws of all Member States. Therefore,  
the main research question guiding the thesis is derived as follows: 

 
To what extent is the European Union Legal Framework compatible with the governance 
of non-personal smart city data through commons?  

In order to achieve a practical resolution to the research question, it is necessary to 
link it to three sub-questions, each of which provides a key contribution to resolving the 
overarching research question. Each of the three sub-questions is addressed, although 
not necessarily exhaustively, by a publication that makes up this thesis. Combined,  
the answers to the sub-questions in turn provide an answer to the main research 
question.  
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The conflict lying at the heart of this thesis is the lack of socially sustainable data 
governance principles, as economic factors are prioritized over individuals and their 
needs (Knieps, 2017, p. 116). In this case, the ability to meaningfully participate in the 
decision-making on governance of data, which is not personal data. As the data 
parameters and amount of data increase in a context, such as that of a smart city,  
the intensity of this issue will increase, which, if left unaddressed, will threaten the  
long-term social sustainability of any such system. This, in turn, could be solved by 
incorporating commons that would empower the local community to look after their 
own interests.  

However, it is unclear whether the EU legal framework would allow for such  
decision-making. In this regard, the first step is to establish the state of the literature on 
smart city data commons and what legal issues, if any, have already been identified.  
As such, it addresses the overall research question by identifying the potential sources 
of conflicts in existing European Union laws (lex lata). Therefore, the focus and purpose 
of the first publication is to provide a baseline for the following specialized publications 
on legal issues identified. Consequently, the first sub-question that is utilized in the first 
publication is constituted as follows: 

 

I. Which parts of the existing EU legal framework may potentially conflict with the 
governance of non-personal smart city data as a commons? 

Following the research findings of the first publication, the second publication delves 
into the looming conflict with competition law that was identified. The conflict was of 
particular significance, as it threatens the very core of meaningful governance of  
non-personal smart city data, because EU competition law could prohibit a commons 
from deciding not to share data under certain circumstances. Therefore, this conflict has 
the potential to strip away the most meaningful power of a commons, the ability of the 
commons to manage the resource as they wish. Consequently, this potentially significant 
incompatibility with the EU legal framework is explored through the second sub-question, 
which is constructed as: 

 

II. Is EU competition law compatible with collective governance of non-personal 
smart city data through a commons? 

The final publication of the thesis explores the possibility of concretely implementing 
a smart city data commons within the existing legal structure of the EU. This addresses 
the need for a formally recognized structure that is legally sound for a smart city data 
commons, as identified in the first publication. As it would be impossible for a smart city 
data commons to function if it did not have a legal form enabling it to possess the powers 
necessary for self-governance of smart city data by the local community. These powers, 
in particular, include the capacity to assume ownership or stewardship of non-personal 
data, enter into legal transactions, and the authority to decide upon releasing data. 
Therefore, the third and final sub-question is synthesized as: 

 

III.  Does the Data Governance Act enable formal recognition of non-personal smart 
city data commons in the EU legal framework?   

Therefore, combining the three sub-questions will provide an answer to the overall 
research question. For the first publication identifies the potential legal conflicts, whilst 
the following two provide in-depth analysis of the most significant legal issues identified, 
and so together these provide a comprehensive answer to the main research question.  
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1.3 Methodology and Research Strategy 
To answer the overall research question, the EU legal framework must be examined from 
the perspective of a commons that manages non-personal smart city data. The commons 
research framework (Madison, Frischmann, and Strandburg, 2019) was used to determine 
key aspects of such a commons. Once these key aspects have been determined, it is 
possible to subsequently isolate potential legal conflicts. Therefore, the research strategy 
utilized in the thesis was essentially a two-stage one, the first stage being examining 
existing literature and identifying legal conflicts, based on the non-personal smart city 
data commons (NSCDC). The first publication covered first-stage objectives. The second 
stage followed up on legal conflicts identified in the first stage, confronting an NSCDC, 
which would be examined in the second and third publications.  

In order to construe the basic aspects and functioning of the NSCDC, the GKC 
commons research framework by Madison, Frischmann, and Strandburg (2019) was 
used. The full framework could not be utilized as the commons does not yet exist, and 
therefore it cannot possess, for example, a history or informal norms that could be 
studied. Moreover, considering the focus of this thesis is merely on its viability in the 
eyes of the EU legal framework, a full examination of the internal workings of such a 
commons was not warranted, such as how decision-makers are selected within the 
commons. That is not to say that the findings would be entirely irrelevant to the internal 
workings of an NSCDC, only that they would be tied intensely to the findings on the 
external demands from the EU’s legal framework on the commons. For example, the 
need to comply with competition law implies the need for legal expertise within the 
commons to ensure data sharing decisions are lawful, which may be met through 
incorporating a lawyer into the decision-making structure internally or having a 
procedure for external legal consultations. Therefore, the primary focus remained on the 
external capabilities, such as having legal capacity and being able to possess or embody 
stewardship over non-personal data, as well as the ability to meaningfully restrict sharing 
of non-personal smart city data. As a result, the original commons research framework 
was shortened and simplified for this purpose, and is displayed below in Table 1. 
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Table 1: The Simplified Commons Research Framework (adapted from Madison, Frischmann, and 
Strandburg, 2019). 

Background Environment What is the background context (legal, cultural, etc.) 
of this commons? 
What is the “default” status, in that background 
context, of the sorts of resources involved in the 
commons (patented, copyrighted, open, or other)? 

Resources What resources are pooled, and how are these 
created or obtained? 
What are the characteristics of the resources? Are 
they rival or nonrival, tangible or intangible? Is there 
a shared infrastructure? 

Community Members Who are the community members, and what are 
their roles? 
What is the degree and nature of openness, 
regarding each type of community member and the 
general public?  

Goals and Objectives What are the goals and objectives of the commons 
and its members, including obstacles or dilemmas 
that must be overcome? 

Governance What are the relevant action arenas and how do 
they relate to the goals and objectives of the 
commons and relationships between various types 
of participants, and with the general public?  
What are the governance mechanisms (such as a 
conflict resolution mechanism)? 
What legal structures apply (e.g., intellectual 
property, subsidies, contracts, licensing, tax, and 
antitrust)? 

Patterns and Outcomes What benefits are delivered to members and to 
others (e.g., innovations and creative output, 
production, sharing, and dissemination to a broader 
audience, and social interactions that emerge from 
the commons)? 
What costs and risks are associated with the 
commons, including any negative externalities? 

 
These questions bore primary relevance in answering the first of the sub-questions, 

where potential legal conflicts were identified on the basis of the NSCDC. Utilizing the 
above research framework ensured the commons was construed with due consideration 
for relevant aspects that would be examined in the case of a real commons. Moreover, 
existing case studies of commons that involved data sharing were utilized and analysed 
with a view to identify legal conflicts, such as the sharing of flood plain data and its 
impacts on the local community (Beckwith, Sherry, Prendergast, 2019). The combination 
of existing case studies and the utilization of the GKC framework created NSCDC served 
to maximize the number of legal conflicts that could be identified during the research.  
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 Furthermore, considering the nature of the research topic, the thesis is not purely 
legal. Rather, it looks at existing law, lex lata, through a commons constructed with the 
GKC framework. For the intention is to critically evaluate the law, and aim to identify 
conflicts and obstacles to a commons functioning for non-personal smart city data.  
As such, GKC’s guiding questions for a commons (Madison, Frischmann, and Strandburg, 
2019) are also used as a lens through which the law is evaluated. Moreover, other 
economic viewpoints will similarly be used to evaluate the law, such as the concept of 
information as a collective good, with a view to maximizing (social) welfare (Pacces and 
Visscher, 2012). 

However, as it turned out, literature discussing commons that fit exactly into this niche 
of governing non-personal data within a smart city in the EU was rather limited, as will 
be discussed in the section on findings below. Especially concerning legal aspects and 
legal conflicts, this was scarcely addressed at all, barring a few passing mentions. 
Consequently, this thesis provides what appears to be one of the first examinations of 
practical legal challenges such as commons governance would face, if implemented in 
this smart city context. 

As a result, the individual methodology of the first publication reflects the need to 
establish the status quo in a field with limited research, specifically on legal aspects of 
the commons, through utilizing Webster and Watson’s (2002) literature review method. 
This method, in essence, compensates for the lack of available literature through 
additions to the field, with the author’s contributions (Webster and Watson, 2002, p. 2). 
This contribution is the identification of legal issues from literature on smart city data 
commons. Moreover, the three-step Webster and Watson method has previously been 
utilized in the smart city context (Pereira et al, 2018, p. 145).  

Consequently, the first step of the research was to conduct a search in Scopus and 
Web of Science using the keywords “smart city” (alternatively “smart cities”), “commons” 
and “data”, with all three being required in either the title, abstract, or keywords, to allow 
a result to qualify. The Web of Science and Scopus databases were selected for their  
high-quality citation data (See Zheng et al, 2020, p. 6, Lim et al, 2019, p. 2). Moreover, 
this had the added benefit of being consistent with the Estonian Research Information 
System’s highest classification, 1.1. for articles in journals. Subsequently, keywords of 
qualifying results were utilized to snowball the number of results. As a result, three 
additional keywords, “knowledge commons”, “urban commons”, and “data commons” 
were combined with “smart city” and “smart cities” to produce additional results.  
The ultimate result of this process was merely 19 qualifying articles, whereby the need 
to introduce the author’s contribution according to Webster and Watson’s method 
became not only appropriate, but necessary. Thus, the first publication effectively serves 
as the (main) literature review for overall research, even if subsequent publications 
individually utilized literature reviews as part of the ‘ordinary’ doctrinal legal research 
sense (see Hutchinson and Duncan, 2012, pp. 112–113). 

In the overall scheme of this research, the second and third publications effectively 
serve as specialized follow-ups to issues identified in the first publication. To contextualize 
them with the GKC commons research framework, in effect, they answer the questions 
on the legal background and legal structures that apply to the commons. As they are 
essentially legal papers, they too utilized doctrinal research as is normal in legal research 
(Chynoweth, 2008, p. 31). The second and third publications followed the problem-based 
doctrinal approach as outlined by Hutchinson and Duncan (2012). This method is a  
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two-step process that consists primarily of identifying the sources of the law and then 
subsequently analysing the sources identified (Hutchinson and Duncan, 2012). This process 
can be described as a seven-step process (Hutchinson and Duncan, 2012): 

 

1. Assembling relevant facts 
2. Identifying legal issues 
3. Analysing these issues with a view to identifying the relevant law 
4. Reading the background material (including journal articles)  
5. Locating primary material, such as legislation and case studies 
6. Synthesizing all the issues in context 
7. Reaching a conclusion 
 

The first publication, in effect, provides the first two steps for both subsequent 
publications, as it establishes relevant facts of the NSCDC, and the legal issues with most 
pressing significance. The above method, although used by lawyers since the early 19th 
century, is notably limited by the availability of reliable data (Kharel, 2018). However,  
in the case of the second and third publications, this limitation or restriction was 
somewhat mitigated by the topics of those publications. For the second publication,  
as it deals with EU level competition law, there is a fairly limited pool of case law  
dealing with data-related issues, significantly reducing the chance of important cases 
being missed. Moreover, there is a significant volume of literature focussing on the  
role of digital data, albeit usually from an intellectual property perspective, whereby 
relevant case law from the European Court of Justice (ECJ) is relatively clear and readily 
evident. Hence, for the second publication, the issue was not so much finding relevant 
case law as it was approaching it from the rather novel non-personal data perspective, 
which is relatively obscure, barring database-related issues. By contrast, the amount of 
case law and academic articles for the Data Governance Act (DGA), was rather limited 
because, at the time of writing (2023), the DGA had only recently been introduced 
(23 June 2022), and only became applicable in September 2023. Thus, there was no large 
body of caselaw or academic journals on hand, as neither had had a chance to develop 
by then.  

 Consequently, this common methodology was used in the publications to solve the 
legal issues that were identified. Naturally, both publications additionally used document 
analysis to examine primary and secondary sources relevant to the question at hand.  
For example, the second publication utilizes both primary EU competition law in the form 
of the Treaty on the Functioning of the European Union (TFEU) and case law examined 
using the document analysis method. This was complemented by using secondary 
sources in the form of academic articles, although owing to the novelty and niche field 
of the research, often secondary sources specific to the legal issues about smart city data 
commons were not available, as noted above, concerning the intellectual property focus 
of data often found in competition law. Similarly, the secondary sources utilized were 
often analogous, such use of articles on ‘green competition law’ that could be applied by 
analogy to commons to potentially justify an exceptional approach to EU competition 
law. Therefore, the second publication addressed the potentially existential conflict with 
competition law, derived directly from the first publication. By way of contrast, the third 
publication depended far more heavily on the primary legal act, the DGA, owing to its 
novelty at the time.  
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In conclusion, the first publication identified the legal issues, which the second and 
third publications then subsequently addressed, utilizing the problem-based doctrinal 
approach.  Finally, this work serves as the unifier, under which findings of the three 
publications are collated to provide an answer to the overall research question. Through 
compiling the findings, it becomes possible to deliver an answer encompassing potential 
conflicts and legal issues identified in the EU legal framework.  
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2 Findings 
2.1 Identifying Potential Conflicts with the EU Legal Framework 
The first publication in many ways provided a baseline for the overall research, owing to 
its literature review on the smart city and commons, as well as subsequent analysis on 
identifying emerging legal issues from therein. In terms of the GKC’s commons research 
framework, the first sub-question identifies the background environment, resources, 
community members, goals, and objectives (Madison, Frischmann, and Strandburg, 
2019, p. 15) of an NSCDC in the EU. The relevant legal structures and conflicts were 
identified through responses to the GKC questions, which then led to the second and 
third sub-questions. The second and third sub-questions, in turn, focus solely on the 
question of which legal structures (ibid) apply, based on the conflicts identified.  

2.1.1 Background Context and Default Status of Data 
As per the GKC commons research framework, the first questions that must be 
elucidated are, what is the background context of the commons, as well as the default 
status of the resource in question? Ideally, this background context could be established 
concerning an existing NSCDC, however, as demonstrated by the literature review in the 
first publication, none were identified. Consequently, it became necessary to establish 
the background context, such as it is, for an NSCDC.  

In the case of non-personal smart city data, the relevant legal background context is 
primarily existing EU legislation and the concerns already identifiable in it, which relate 
to non-personal data. This relevant legal background derives mainly from the interplay 
of Open Data Directive’s Article 5 and the General Data Protection Regulation. Article 5 
of the Open Data Directive stipulates that all ‘dynamic data’ held by public institutions 
must be made available immediately. In line with Recital 16 of the Open Data Directive, 
this data must be made available for all purposes, commercial or private, and for anyone. 

 This in turn provides two relevant pieces of the background, the type of data that this 
thesis focuses on, ‘dynamic data’, in addition to a legal obligation to make such data 
available ‘immediately after collection’, regardless of the consequences this may have 
for the local residents. The corporate underpinnings associated with this obligation are 
evident in Recital 31, where swift, quick and rapid release of dynamic data is specifically 
highlighted as it is crucial, because the ‘economic value of which depends on the 
immediate availability of the information’, that in turn will lead to ‘creation of new 
aggregated information products and services’. Clearly, the priority is purely economic. 
Furthermore, as the legal obligation is mandatory, as evidenced by the word ‘shall’ in 
Article 5 (5), it warrants compliance from national public sector bodies.  

Furthermore, the opportunities to attempt to limit the distribution of ‘dynamic data’ 
in particular are extremely limited. Firstly, this is in direct contravention of the proposed 
policy of ‘open by design and by default’ found in Article 5 (2) of the Open Data Directive. 
Secondly, as noted, the emphasis of the overall EU Strategy for Data and the Open Data 
Directive is clearly for maximum mobility of data, especially dynamic data immediately 
after collection. It therefore becomes evident to us that any restrictions would need to 
be balanced against the overarching EU goal of a digital single market and pooling of data 
into Common European Data Spaces. Moreover, as per ECJ case law, the most unifying 
feature of such defences based on legitimate public interest that might be applied in this 
case is their rejection (II Publication, p. 8). Therefore, any restriction or limitation would 
need to be based on serious safety considerations, rather than community preferences, 
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which do not necessarily relate to matters of life or limb. In addition, the Open Data 
Directive makes no provision for actually refusing to render dynamic data unavailable; 
rather more it only discusses the possible need for verification and then release of data 
in a timely manner, in Recital 31. Consequently, it is extremely unlikely that any meaningful 
restrictions can be assigned to dynamic data that is non-personal and was generated 
from a smart city’s sensors. As a result, it becomes apparent that as long as dynamic data 
is held by public sector bodies, it is not possible to reflect community interests beyond 
serious considerations of national security or serious safety considerations.   

The non-personal data that this thesis focusses on is, as mentioned in the 
introduction, defined as data recorded by the sensor network of a smart city that is not 
related to an identifiable or identified natural person. This definition would transpose 
such data into the scope of the definition of ‘dynamic data’ in Article 2 (8) of the Open 
Data Directive, which explicitly includes ‘data generated by sensors’. The justification for 
excluding data that would relate to identified or identifiable persons is that it would 
otherwise become personal data that would be protected under the GDPR, and a natural 
person would possess rights regarding it. This, in effect, leaves local communities no 
meaningful opportunity to influence how this data is shared, despite it relating to their 
surroundings and having an impact on them (III Publication, p. 14).  

Therefore, in effect, the answer to the default status of the resource as per the GKC 
commons research framework has been identified. The default status of non-personal 
smart city data under the current EU legal framework is that it is shared openly with little 
to no regard for the effects it may have on the district or region, or residents and 
inhabitants, in which it is generated. This state of affairs is the result of the existing EU 
legal framework, which both divides data into the categories of personal/non-personal 
data and warrants sharing the latter if it is derived from smart city sensors as dynamic 
data.  

However, the background context for the commons is not limited purely to the legal 
aspects. The concern for the role of smart citizen in a smart city became readily  
evident in the literature reviewed, with a clear majority of the papers expressing such 
concerns (I Publication). As a result, there was an identifiable criticism of the primarily  
business-led concepts for smart cities (Knieps, 2017, Cardullo and Kitchin, 2019a), which 
were in dire need of counterbalancing to ensure that citizens’ interests are upheld.  
This corporate-led vision for a smart citizen embodied as its common theme the 
reduction of a smart citizen essentially to the role of a consumer with little to no actual 
ability to make meaningful decisions (Cardullo and Kitchin, 2019a).  

Furthermore, a type of corporate-led consumerist vision is evident in the European 
Union’s Strategy for Data, which is primarily concerned with ensuring benefits to 
businesses and the economy through sharing data across the EU (European Commission, 
2020, pp. 4–5). As such, it is evident that any NSCDC within the EU would be affected by 
the strategy. This corporate approach is embedded in the strategy to such an extent that 
even the degree of control over personal data is largely limited to the decision of who to 
sell it to (ibid, p. 10), which fits the consumerist ‘choice’ under Cardullo and Kitchin’s 
Scaffold of Smart Citizen Participation. Viewing the European Strategy for Data through 
the lens of this scaffold, the focus on extracting maximum economic value from a smart 
citizen as a ‘data product’ becomes clear. The extent of empowerment of individuals is 
limited to the terms of ‘personal data economy’ (European Strategy for Data, 2020, p. 10), 
which in effect serves to ensure that all possible valuable data from an individual  
may be utilized. Non-personal data is not even mentioned concerning the individual,  
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as it is presumed this is shared under the aforementioned Open Data Directive, and 
potential harm that this may bring to individuals or groups of individuals is not addressed, 
as the overarching focus is on economic benefits.  This bears considerable relevance for 
any NSCDC in the EU, as it sets the stage for a conflict. For a commons that meaningfully 
governs non-personal smart city data represents a threat to open sharing of data, and 
thereby to economic benefits that would ensue. This, in turn, may have far-reaching 
implications, as it is unlikely that such commons will receive much in the way of 
favourable treatment from EU legislators. This implication is particularly resonant when 
considering the rejection of incentives such as ‘green antitrust’, which were broadly 
aligned with non-economic EU priorities (II Publication).  

Ultimately, the NSCDC was born out of necessity. For, in addition to the above, the 
social context that surrounds non-personal smart city data must be considered. The case 
study with the effects of Waze is an excellent illustration of this necessity (I Publication). 
Waze provides a close analogy for what effects actual sensor data from a smart city may 
have, if released in real-time. While Waze relies on user updates, the effect remains 
similar, even if data is not updated as quickly and is not as accurate as if it were derived 
directly from the sensors constituting a smart city. The app made quicker transit through 
urban areas possible by mapping out areas of congestion and providing alternative 
routes to reach the destination in a shorter time. This, in turn, translates to more efficient 
traffic flow and competitive advantages for those businesses, such as taxi drivers, 
truckers, or other delivery services that are able to use the data to reach their respective 
destinations quicker.  

However, all of this came at a cost to the community. Previously quiet neighbourhoods 
were suddenly flooded with traffic, which the previously quiet streets were often  
ill-equipped to handle. This, in turn, sparked concerns over safety, especially for children, 
for whom the streets became more dangerous, as well as concerns for overall comfort in 
residential areas due to noise and pollution. As a result, a social dilemma resulted from 
the release of this non-personal quasi-smart city data, the efficiency of traffic and 
business interests, opposed to the liveability of residential areas.  

In addition, it is worth noting that the downsides facing the community would be 
replicated even without Waze acting as the middleman, and compiling individual user 
reports of traffic jams in a smart city. In this scenario, any individual could utilize real-time 
sharing of dynamic traffic data under the Open Data Directive to determine where traffic 
jams exist in real-time, and so plan their route accordingly. Moreover, people could also 
look at a compilation of data over a certain time period to establish common traffic 
patterns and thereby plan their routes. As a result, while a middleman processing raw 
data into information may make the results available more conveniently, it is worth noting 
that as long as data is available openly, the same effect can be replicated even if the data 
is not released in real-time. Therefore, for example, if public sector bodies were to delay 
releasing dynamic traffic data in an attempt to appease the community, this would be 
unlikely to provide a comprehensive solution. Moreover, it would, as noted above, run 
counter to the purpose of the Open Data Directive, the European Strategy for Data, and 
Common Data Spaces for mobility.  

Therefore, if a similar scenario, with a small change, in that data was now delivered 
from smart city sensors rather than users,  occurred in a smart city in the EU, as long as 
that data would be considered to be held by public sector bodies, there would be no 
choice, but to continue releasing it,  according to the Open Data Directive. Consequently, 
there is very little that smart citizens can do about this change in their environment, 
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brought about by releasing smart city data from their surroundings. For, as national law 
is subject to EU law, the only course of action would be to attempt change on an EU-wide 
level, which is an absurdly high level for such a local problem. Hence, an NSCDC, 
if established, would be a solution outside of the private-public paradigm, which is 
warranted due to the combination of these societal, legal, and corporate-led visions for 
smart cities.  

2.1.2 Non-Personal Smart City Data as a Resource and the Surrounding 
Community 

Proceeding with the GKC commons research framework necessitates examining the 
resource itself. At its core, the type of non-personal smart city data that this thesis 
focusses on is produced in real-time and automatically by the network of sensors that 
constitutes a smart city. As such, it is not a traditional common-pool resource, as it is 
intangible digital data, nor is it a rival, as it does not degrade if used by multiple users. 
As the literature demonstrates, this has not prevented the commons framework of 
governing a resource from being applied to data, information, and knowledge, including 
by Ostrom herself (Ostrom & Hess, 2007). As Ostrom states, the terms ‘data’, ‘information’, 
and ‘knowledge’ are not interchangeable. Rather, data is the raw values recorded, and 
information is the organized form of those values, which can then be analysed to become 
knowledge (Ostrom 2007). This is relevant for two reasons: firstly, if no data is available, 
knowledge generation will necessarily suffer, resulting in the ‘anti-commons’ (Ostrom & 
Hess, 2007), and secondly, data is a key resource for downstream products and services 
which have economic value. This latter implication has significant legal ramifications from 
the competition law perspective, as demonstrated in the second publication. As noted by 
Purtova and van Maanen (2024, pp. 6–8), there are numerous other ways of describing 
this relationship between data, information, and knowledge, although broadly speaking, 
they follow the same pattern, that data is the raw resource that may then be processed 
further. For purposes of this thesis, this relationship suffices, as what is most pertinent 
for the subsequent analysis in the second publication is the possibility of economically 
valuable goods and services existing downstream that require data in order to be produced. 

However, for the moment, when considering the specific context of non-personal 
smart city data, the situation is not as simple, with the ‘anti-commons’ being the sole 
negative outcome. Rather, as demonstrated in the first publication, negative social 
outcomes may arise for the local community inhabiting a smart city whenever 
non-personal data is shared carelessly. As described in the Waze case study, sharing  
non-personal traffic information is able to disrupt life in various previously quiet 
neighbourhoods, due to increased traffic from alternative routing suggestions and 
recommendations (II Publication, p. 5). Similarly, concerns were raised, with sharing 
flood plain data too openly having negative effects on the community as a whole 
(Beckwith, Sherry, Prendergast, 2019, pp. 216–217). Hence, this thesis argues that there 
are additional community-related negative outcomes that must be balanced against the 
threat of the ‘anti-commons’ in the context of non-personal smart city data.  

Nonetheless, there is a clear need to adapt Ostrom’s original theory for it to apply to 
digital data, as it is far removed from the original common-pool resources studied. 
The first publication identified the work of Marques et al (2021), as the paper succinctly 
captures Ostrom’s theory in the context of knowledge. More specifically, Marques et al 
(2021) defined commons as ‘common arrangements to overcome various social dilemmas 
associated with sharing and producing information, innovation and creative work’. 
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This definition is appropriate for the smart city context, even if it strictly speaking applies 
to information and creative work rather than data, as sharing smart city data is capable 
of influencing the lives of smart citizens in many different ways. 

To delve deeper into data specifically, Ostrom (2007) herself noted that data is a 
common good, as it provides for both collective use and benefits to society through 
innovation. Consequently, unlike with traditional resources where the threat to a 
traditional common-pool resource is exhaustion, with knowledge it is the opposite,  
the prevention of innovation through ‘anti-commons’, where knowledge is not shared. 
However, it is evident, this is not adequate in the context of NSCDC, as it is not merely 
the threat of anti-commons, but rather the negative effects for the community of sharing 
data that must additionally be considered, as explained above.  

As Purtova and van Maanen (2024) note, there are (at least) four different claims that 
have been used to specifically apply the commons analysis to data: 

1. Data possesses the characteristics of a common-pool resource and is therefore 
particularly well-suited for collective governance 
2. Other data-related goods are a common-pool resource even if data itself is not, 
and as such should be collectively governed to ensure sustainability 
3. When data is governed in common, it becomes a commons 
4.  A political-moral claim that data ought to be governed in a commons 
In line with the background context of NSCDC, the complex interplay of legal, social, 

and corporate-led smart city visions warrants collective governance of non-personal 
smart city data as a commons. Consequently, this is the reason, for this thesis, why the 
third approach listed above found in the GKC framework suffices, as the exigencies of the 
background factors warrant collective governance. Hence, besides highlighting that an 
inappropriate sharing arrangement of non-personal smart city data will result not only in 
an ‘anti-commons’ but will also affect the lives of the communities in which the data is 
generated. This thesis does not engage in-depth in the debate on whether data is a 
common-pool resource or not. Rather, the focus is on whether collective governance of 
non-personal smart city data would even be possible under the current EU legal 
framework. Thus, many of the finer points of how it will be governed do not impact the 
analysis significantly. Instead, the focus remains on whether such a collective could 
govern sharing non-personal data, and whether their decision-making would be 
legislatively restricted. As demonstrated by the second publication, competition law is 
indeed able to restrict such decision-making. Nevertheless, the overall focus remains on 
whether an NSCDC could have the capacity to share data based on community interest.  

The purpose of a commons in this context is, therefore, ultimately to make decisions 
and manage the resource that is common to the community, in this non-personal smart 
city data. As Ostrom (1990) noted, the principle of subsidiarity is crucial in this regard for 
long-lasting commons, and the individuals affected must also be the ones to modify the 
rules (Ostrom, 1990, p. 93). This aligns with the EU principle of subsidiarity, where the 
decision should be made at the lowest possible level (Pimenova, 2016). This, in turn, 
leads to the aspect of the GKC commons research framework, of who the community 
members are. Considering the nature of data collection and its effect, such as in the Waze 
case, it is logical that, utilizing the subsidiarity principle, the commons should be 
restricted to those individuals who live within the sensor network in question. Because 
it is their lives that will be most directly impacted by sharing decisions for that data.  
This thesis does not seek to offer a definitive answer on how large an NSCDC should be, 



26 

as it may make sense in the case of larger cities to have multiple commons, each 
representing some geographically distinct section. As an overall principle, though, 
the commons should be construed of those natural persons who live within the network 
of sensors that construe the smart city in question. 

For if one considers the primary objective of the commons, it is to balance the 
economic, scientific, and other benefits of sharing data against the potential downside 
sharing this data has, impacting the local community. Hence, the community should 
logically be construed from those natural persons who are most affected by sharing data 
in the smart city in question. Secondly, a commons may have the objective to maintain 
and upkeep the infrastructure forming the smart city that harvests the data they govern. 
Alternatively, as data undoubtedly holds value and worth, a commons may even choose 
to raise funds for the community through sharing it, although this does not constitute 
the primary purpose of the treaty, and it should not be viewed as a profit-driven entity. 
Consequently, some economic goals are likely to be relevant for such a commons. 
As demonstrated in the third publication, the possibility of receiving formal recognition 
under the EU legal framework may come at the cost of some of these economic goals.  

The legal capacity to not only be recognized, but additionally the opportunity to act 
and enter into transactions lies at the heart of both of these goals. Hence, it is inevitable 
that an NSCDC will need to be recognized under the legal system of the EU MS in which 
it operates. Moreover, it must be able to exercise its primary function of sharing data, 
which necessarily implies that it has, if not ownership, at least the right to decide how 
that data is shared, as Beckwith et al (2018) and Balestrini (2017) demonstrated in their 
case studies, that the community may have its own interests at heart, by not sharing data 
openly with everyone. Hence, as noted in the first publication, commons are not 
necessarily synonymous with open data (I Publication, p. 18). Nevertheless, the types of 
decisions that such a commons can make are not as relevant for this thesis as its capacity 
to make them, with the notable exception that it may be desirable to exercise discretion 
in whom data is shared with. This latter exception forms a special case that is discussed 
in more detail in the second publication, as it may give rise to conflict with competition 
law. Moreover, absent a legal form, the resulting commons would be unable to pursue 
legal actions against entities that would violate the conditions they shared data under. 
Hence, to contextualize this in terms of the GKC framework, the most basic legal 
structure that must exist within an NSCDC is a legal form. Thus, in terms of the overall 
scope of this thesis, the focus is on whether such a commons would have the legal ability 
and capacity to share or not share non-personal smart city data, while the exact 
principles on which the decision is made are outside of the scope.  

Consequently, a picture of the NSCDC is synthesized with help from the GKC commons 
research framework. A commons born out of necessity due to the legal interplay of the 
Open Data Directive and GDPR, the corporate-led approach found in both the European 
Strategy for Data and smart city initiatives, as well as the capacity of non-personal data 
to affect communities. This commons sees its primary purpose as balancing the risk of 
‘anti-commons’ from insufficient sharing of data against communal harm inflicted by 
sharing it too much. To accommodate this, the commons must have the legal capacity to 
either accept or deny the sharing of data. This commons is not necessarily free of 
economic or commercial considerations, as it may have a secondary goal of raising funds 
needed to maintain the sensory network and infrastructure, although it should not be 
understood to be a profit-driven entity. From this construction base of an NSCDC, it is 
possible to identify possible legal conflicts and thereby answer the first sub-question.   
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2.1.3 Legal Issues with the Commons  
As noted above, no actual NSCDC were identified in the literature review in the first 
publication, and as such, the legal issues subsequently identified were revealed based on 
the commons construed in the previous section. This naturally limits the depth of analysis 
to primary functions of the commons and their legality. However, this was not an issue, 
as demonstrated by the literature review, for essentially no legal perspectives were 
identified. Consequently, the novelty of this research became evident as there is a 
significant lack of academic papers approaching this topic from a primarily legal 
perspective. Hence, while there is plenty of scope left for future research to examine 
various other functions of a proposed NSCDC, this thesis nevertheless serves to break 
new ground on the compatibility of governing non-personal smart city data collectively 
through a commons.  

The question of legal form is particularly important in determining whether an NSCDC 
would be subject to competition law, and therefore, the restrictions therein. This 
represents a potentially existential issue for such a commons, as demonstrated above,  
if the commons were only able to ‘choose’ to release data without being able to restrict 
it due to limitations of competition law, this would be of no use. As such, this would mean 
that the status quo brought about by the Open Data Directive would not be significantly 
different or changed, rendering such collective governance by and large useless.   

This is particularly relevant from the EU perspective, as the EU strategy for the Digital 
Decade specifically highlights the significant economic value of sharing data, thereby 
clearly indicating its status as a priority. Furthermore, as can be extrapolated from the 
Waze example, having access to such data may mean that businesses, such as taxis and 
logistics companies, can optimize their operations and derive competitive advantages. 
Therefore, should access to such data be restricted, it is evident that not only would there 
be an economic cost, but such a decision may additionally favour some businesses more 
than others if data is not shared equally, hence creating a competitive imbalance. All of 
this leads to a seemingly inevitable conflict with competitive law, which were identified 
in the first publication and addressed in detail in the second publication.  

A corollary legal issue was identified that is no less existential, namely, the ability of 
the commons to either take ownership or stewardship of non-personal data and to 
legally enter into transactions. This inevitably implies that the commons must have a 
legally recognized form that can fulfil both of these functions. This legal aspect was 
mentioned in passing in literature examined in the first publication, where it was noted 
that non-profit associations (Balestrini et al, 2017, p. 2288) and trusts (Chyi and Wu, 
2023, pp. 85–86) have both been used as legal forms for commons in national contexts. 
However, it is worth noting that the commons identified did not govern non-personal 
data, ownership of which, especially when not intellectual property, is complicated in the 
EU (III Publication, p. 17). Moreover, the scope of this thesis is not at a national level,  
but rather at the EU-wide level, so the ideal solution would therefore be a legal form that 
is specific for handling data, and which exists in the EU legal order. The (then) newly 
introduced Data Governance Act (DGA) provided possible solutions through the Data 
Intermediation Service and/or Data Altruism Organization as a means to provide formal 
recognition for NSCDCs within the EU legal order. Therefore, this was identified as the 
second most important legal issue to be addressed, as it is a prerequisite for proper 
functioning of an NSCDC. As a result, the third publication was dedicated to examining 
whether the DGA could represent a means of providing formal recognition for NSCDCs 
under the EU legal framework.   
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A similar, although not as immediate, legal concern was identified with the apparent 
lack of a suitable dispute resolution mechanism. As noted by Ostrom (1990), quick access 
to a rapid low-cost local conflict resolution mechanism is essential for the long-term 
sustainability of a commons (Ostrom, 1990, p. 100). Similarly, within the GKC framework, 
the dispute resolution mechanism is likewise highlighted as an important aspect 
(Madison, Frischmann, and Strandburg, 2019, p. 13). This was identified in the first 
publication’s literature review as well, as Balestrini et al (2017) noted how those 
commons type community projects often fail due to a lack of conflict resolution.  
If implemented, social dilemmas and conflicts are practically inevitable even within a 
commons. The interests of various smart citizens are likely to differ, and to use the  
Waze example, some might prefer a quiet(er) neighbourhood, others might be willing to 
share dynamic data with certain businesses for a cost, while yet others may wish to  
share the data for free. If no quickly accessible and low-cost dispute resolution service is 
available, relationships within the commons are likely to become inflammatory,  
and decision-making, as well as the functioning of commons may cease entirely. 
However, as a smart city data commons would be located in a highly regulated city 
environment, the less-than-formal solutions described by Ostrom (1990) would not be 
suitable. Consequently, there is a dire need for a low-cost conflict resolution method  
that is backed by legal authority to produce enforceable decisions and solve  
conflicts. 

In the first publication, a suggestion is made for an arbitration mechanism that could 
serve to resolve conflicts, not only within the commons, but also with external actors 
such as businesses, who feel they have been treated unfairly. The reason for proposing 
an arbitration model is the same as the spirit of Ostrom’s commons, that is to say, an 
escape from the public-private dichotomy. An arbitration panel may be constituted so 
that it represents all sides in the conflict fairly, as the parties to the dispute each 
nominate an arbitrator. This would mean that the community of the commons would 
always be represented, regardless of who the other party to the dispute may be. 
Moreover, arbitration would enable the resulting resolution of the conflict to be legally 
binding in the form of an award, which would enable the commons to move forward 
after a conflict. However, this was not explored further in a dedicated publication, and 
therefore it remains an avenue for future research. The reasoning for not pursuing it was 
that it is not arguably as immediate a threat to smart city data commons as the other 
two issues identified. For if a commons cannot be given a legal form, it is impossible to 
implement it as a decision-making body in a smart city, and as such, this must be resolved 
right away. Similarly, a looming unresolved conflict under competition law threatens the 
most fundamental activity of a commons, the management and decision-making related 
to the resource, and without it, there can be no meaningful commons. Consequently, 
these two issues must be addressed first, as they are existential issues for all such smart 
city data commons, whereas the lack of a conflict resolution mechanism is more of a 
long-term threat, to be dealt with further down the road once the commons is operating. 
Nevertheless, as demonstrated, this is an incredibly important aspect for any commons 
to resolve; for as was noted, if it is neglected, any such commons is at dire risk of being 
unsustainable for the long term.  

In conclusion, through utilizing the adapted GKC research framework for an EU NSCDC, 
the first sub-question was answered through identifying several legal issues that must be 
resolved. Firstly, the question of the legal form of such a commons is crucial in determining 
the ability of the commons to function as a means of governance for non-personal smart 
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city data. Secondly, competition law was identified as representing a potentially existential 
threat to NSCDCs, through possible restrictions on decision-making of such a commons, 
especially concerning its ability to decide not to share data.  

2.2 A Looming Conflict with Competition law  
Based on the results of the first sub-question, it became clear that the second sub-question 
represented an existential issue for a commons. This question of whether EU competition 
law is compatible with governance of non-personal smart city data through commons, 
was primarily addressed in the second publication. As a result, the second publication 
focused on the threat posed by EU competition law on the ability of smart city data 
commons to make decisions regarding the sharing of data. Therefore, an in-depth 
analysis of the primary sources, the Treaty on the Functioning of the European Union 
(TFEU), and relevant case law was both warranted and necessary. As such, the focus of 
the second publication was analysing the existing provisions and case law, and applying 
them to an NSCDC, to either disprove or confirm the existential threat to a meaningful 
smart city data commons that was prima facie identified in the first publication.  

Furthermore, the second publication addressed the issue of the legal form of a smart 
city data commons, identified in the first publication, as it is intrinsically linked to 
competition law, and as such, the paper addresses both. Firstly, it must be established 
whether a smart city data commons would even be in the scope of EU law before 
proceeding further and analysing possible conflicts. Thus, logically, the first item to 
address was to determine what legal form the smart city data commons can take, and 
whether these would lie in the scope of competition law.  

Both of these analyses contribute to elucidating which legal structures apply to an 
NSCDC, as warranted by the GKC research framework. Therefore, findings relating to the 
second sub-question determined whether competition law as such would apply to 
NSCDC, and if so, under what conditions, and what practical implications it might have 
on the governance of an NSCDC. Concerning the latter, it is evident that if competition 
law applies, there is a need to adjust the internal functioning of the NSCDC to ensure 
compliance. As such, the answer to the second sub-question also bears relevance to  
the GKC’s framework questions on internal governance mechanisms, and who the 
decision-makers should be, and their qualifications, depending on whether competition 
law is applicable. This, in turn, will help establish future NSCDCs by indicating which 
practical arrangements may be necessary to avoid a conflict with EU competition law.   

2.2.1 Smart City Data Commons and the Scope of Competition Law 
The overall scope of this thesis is on an EU-wide level, rather than merely the national 
level, which prima facie creates a problem, that it is necessary to explore all possible 
national alternatives for a legal form for a commons in all Member States. From the 
literature reviewed, non-profit associations (Balestrini et al, 2017, p. 2288) and trusts 
(Chyi and Wu, 2023, pp. 85–86) have both been in national contexts. However, this 
seemingly unmanageable expansion of the overall research’s scope is not nearly as dire 
as it may first appear. Because there are fundamentally only two aspects that must be 
established, firstly, can a legal form be given to a commons in a city environment, and 
secondly, do such legal forms lie in the scope of EU competition law? The answer to the 
former is clearly yes, as demonstrated by the use of non-profit associations and trusts. 
The answer to the latter can be established without knowing all the possible legal forms 
that are available in the Member States for commons. 
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EU competition law applies to all ‘undertakings’, which is a term not defined in the 
TFEU, but rather, defined in case law (Odudu, 2005, p. 213). As explained in Höfner, the 
legal form of the entity is irrelevant, as all entities that are “engaged in economic activity, 
regardless of legal status… or the way it is financed” are considered ‘undertakings’. 
Therefore, the exact form under the national law of a Member State is irrelevant, and for 
the purposes of this research, there is no need to explore all such possibilities. Rather, 
the focus is entirely on whether the actions of a smart city data commons can be 
considered ‘economic activity’. 

As demonstrated by the second publication, this determination is far less 
straightforward than one might expect. This is due to a circular definition by the Court of 
Justice of the European Union (CJEU), whereby economic activity is defined as ‘offering 
of goods and service on the market’, which constitutes a less than optimal definition, 
as the term “market” is treated identically to “economic” (van de Gronden, 2018, p. 199). 
Should a commons offer to sell data, it would fall under the definition of economic 
activity. However, as it turns out, that does not imply that those commons not engaging 
in financial transactions would be able to escape the definition of ‘economic activity’.  

For, as determined in the CJEU case law, competition is an essential component of 
‘economic activity’ (ibid). Moreover, case law has established that this even extends to 
seemingly not-for-profit entities, such as motorcycle races (MOTOE, 2008), which, in the 
view of the CJEU, are still competing with other motorcycle races to survive. Therefore, 
even if a smart city data commons did not engage directly in financial transactions,  
as long as it can be considered to need to compete with other commons (or other entities) 
to survive, it will be considered as exercising ‘economic activity’.  

At this stage, the second publication provides an original contribution by analysing 
whether a smart city data commons must indeed compete to survive. As with many 
difficult questions in law, the answer to this is, ‘it depends’. In this case, it depends on 
the definition of the market it does (or does not) compete in. In theory, if a single commons 
covers the whole of a smart city, it could be argued that it does not need to compete and 
fight for its existence, as there are no feasible alternatives to the data it obtains from the 
sensor network comprising the smart city. This is especially true for downstream 
markets, such as data analysis services, that would depend on the availability of 
data from the smart city, and thus, by extension, from the commons. Hence, in some 
circumstances, it can be said that a smart city commons holds a natural monopoly, and 
as such, could be interpreted as not needing to compete.  

However, this view is unlikely to hold up for several reasons. Firstly, larger smart cities 
in particular may be divided into multiple commons, where competition would naturally 
arise between the commons, as those commons that share data, if the EU digital strategy 
for data were to be believed (European Commission, 2020), would thrive in economic 
terms, over those that do not. This thriving would be the result of businesses preferring 
the areas/commons that are willing to share the data they need to operate more 
effectively than companies that do not use smart city data to make their operations more 
effective. Competition would clearly exist in such a situation.  

Moreover, if one takes a wider perspective, the same will hold true on a national level 
when comparing (smart) cities to one another. As for the same reasons described above, 
prosperity will flow to those cities that manage their data in a more business-friendly 
manner. This can be scaled up to the EU Member State level, where such choices will 
begin to impact the attractiveness of whole countries for businesses. As such, there will 
clearly not only be competition, but rather, such decisions will also have the potential to 
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affect trade between Member States, which will put smart city data commons within the 
ambit of EU competition law. Consequently, while it is beyond the scope of this research 
to definitively confirm that smart city data commons actually do engage in competition 
to survive, in the context of EU competition law, and as such amount to ‘undertakings’, 
this seems not only plausible, but probable. Naturally, final confirmation can only be 
obtained once the CJEU has actually decided on the matter, which can only happen once 
there is an attempt to implement smart city data commons, that leads to a case being 
presented before the CJEU. However, the second publication has demonstrated that it is 
at the very least plausible that regardless of the exact legal form a smart city data 
commons takes, it will be considered an ‘undertaking’, and will lie in the scope of EU 
competition law. Therefore, the second publication identified that no choice of legal 
form adopted by an NSCDC would enable it to escape the scope of competition law. 
As a corollary, competition law implications of decisions made in an NSCDC would need 
to be considered during its operation. Consequently, this would necessitate legal 
expertise in the form of a lawyer being incorporated into the decision-making of such a 
commons. This aspect should be considered when establishing an NSCDC, and should be 
addressed by selecting a decision-maker competent to assess whether decisions taken 
by an NSCDC are likely to violate EU competition law. Alternatively, it could be that before 
making decisions on sharing data, external (or internal) legal advice should be sought to 
confirm whether the data-sharing decision would be likely to violate competition law.  

2.2.2 Article 101 TFEU – A Potential Limit to How Data Can be Shared  
Having established that smart city data commons are plausibly in the scope of EU 
competition law, the likely types of conflict that may arise must be examined. The most 
readily evident source for these legal conflicts is the ability of smart city data commons 
to decide with whom they will share the data that they govern, and under what 
conditions. This includes the opportunity to combine various commons to form larger 
pools of data, which, as a result, will have greater market power and value. From the 
competition law perspective, it is relevant that this may cross Member State borders. 
Smart city proposals exist that would serve to connect smart cities, such as the FinEst 
Twins project that proposes creating a cross-border smart city centre of excellence for 
Tallinn and Helsinki (Soe, 2022, p. 3). Therefore, it is not unreasonable to suggest that 
smart city data could be shared across borders through such initiatives, provided the 
relevant commons agree to this.  

EU competition law will become relevant for any such agreements, which could 
potentially affect trade between Member States. While cross-border pooling of data 
definitely qualifies for this, it could also extend to pooling data between various smart 
cities even within a country, depending on the exact circumstances. It is not possible in 
the context of this research to state all such circumstances in the abstract, but 
nevertheless it can be clearly stated that the potential for such arrangements exists and 
that they can fall into the scope of EU competition law. 

As a result, Article 101 of TFEU could become a limiting factor for decisions such smart 
city data commons could make. Article 101 is intended to prevent harmful agreements 
between undertakings that restrict or distort competition in the EU internal market. 
Therefore, as smart city data commons can be undertakings, and as nothing prevents 
them from forming agreements on governance of their data to form larger pools, these 
types of agreements could fall afoul of Article 101 if they are deemed to exercise a negative 
influence on competition. Various possibilities exist for decisions of a commons to fall 
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afoul of the types of violations described in sub-sections (a) through (e) as a commons is 
in principle free to decide what it does with the data, who it wishes to pool data with, 
and under what conditions it will agree to share it. As such, price fixing (a), limiting or 
controlling markets through data-sharing decisions, as well as applying dissimilar 
conditions to equivalent transactions (d), are all potentially possible. Therefore, Article 
101 TFEU must be considered in cases where these decisions have the opportunity to 
influence trade in the internal market. Moreover, barring actual case law, smart city data 
commons should be prepared, such that potentially even decisions pertaining only to a 
single smart city may attract attention concerning EU competition law, as it can be 
argued these also distort trade in the internal marketplace, by changing its level of 
attractiveness for movement of capital or businesses within the EU. However, once 
again, this cannot be confirmed in the abstract, but rather one must wait for actual case 
law, once a smart city data commons is (un)fortunate enough to end up in a case before 
the CJEU.  

In addition to our finding that Article 101 TFEU has the potential to affect smart city 
data commons, another important finding was the somewhat conflicting logic underlying 
potential action against commons in this context. Namely, EU competition law is 
ultimately there to protect the consumer, although in the competition law context,  
this also includes businesses as well as natural persons, unlike consumer protection, 
which only considers the latter to be consumers (Robertson, 2018, p. 40). Therefore,  
the fundamental purpose is in no small measure to protect natural persons from the 
negative effects of market distortion. However, in the context of smart city data commons, 
the situation is rather more difficult than ordinarily is the case, where businesses seeking 
to maximize their competitive advantage and profits form agreements that ultimately 
harm consumers. For, while equally within the scope of EU competition law, the purpose 
of a smart city data commons is to (self-)govern the smart city data that is produced 
around the smart citizens living in that city, to ensure that they are empowered 
concerning their living environment. Therefore, by restricting the decision-making ability 
of such commons, natural persons living in the area covered by them are effectively 
deprived of the ability to govern data they produce, and similarly, this restricts their 
ability to ensure that it is only used in the way that is most consistent with the community’s 
wishes. Consequently, in this particular case, external limits by EU competition law would 
essentially serve to both disempower smart citizens concerning their surroundings and 
also to protect consumers from themselves.  

It is doubtful whether the EU legislator envisaged this effect. Negative consequences 
of poor decisions by a smart city data commons will primarily be felt by natural persons 
in that area and vicinity. This extends in particular to local businesses standing to benefit 
from optimal use of local data, which could help provide them with a competitive 
advantage. If businesses in an area are outcompeted, this will inevitably affect individuals 
living in that area, for example, through loss of employment opportunities. Therefore, 
unlike businesses, which are the intended target audience for EU competition law,  
the interests of consumers in the area covered by the smart city data commons are very 
much aligned, and they do not stand to benefit by causing market-distorting effects 
through their commons decisions. Consequently, it could be argued that it would be 
prudent for the special purpose and circumstances of the smart city data commons to be 
considered in applying the provisions.  

However, as explored in the second publication, current approaches are far from 
encouraging here. This is due to the failure of ‘green antitrust’, which refers to the idea 



33 

that measures that would otherwise violate competition law would be allowed as they 
are essentially for a good cause, in this case, achieving sustainability and fighting climate 
change (Veljanovski, 2022). This idea gained some credibility, with national Austrian 
competition law being amended in 2019 to include a provision that was the ‘world’s first 
green exemption’ to those provisions therein (Zelger, 2022, p. 515). However, that same 
year, the Commission released the 2022 Guidelines on Vertical Agreements, which clearly 
state that such agreements, even if they pursue sustainability, or even ‘contribute to a 
digital and resilient Single Market’, are not a separate category that would somehow be 
exempt.  

Moreover, smart city data commons are arguably not conducive as a whole to the EU 
vision for an agile digital single market where (non-personal) data moves freely. For data 
commons would add an additional layer, which may serve as an obstacle to automatic 
movement of (non-personal) data within the EU. As such, the cost of these smart city 
data commons would be possible fragmentation of the EU digital market for data,  
as different commons could, and most likely would, have rather different approaches to 
sharing data, based on their local circumstances. Therefore, this empowerment of local 
smart citizens through smart city data commons is not without a cost on the EU-wide 
level. Consequently, smart city data commons would rather serve to hinder than to help 
transition towards a digital single market, and therefore, such initiatives are likely to be 
rather far removed from being desirable, from an EU perspective. Thus, where even 
beneficial arrangements to the digital single market do not receive special privileges with 
regard to competition law, it is highly unlikely that the smart city data commons would 
do so either. As a result, the second publication found that violations of Article 101 TFEU 
must be considered concerning smart city data commons, and they may restrict the types 
of agreements and decisions such a commons could make. Moreover, it is unlikely that 
any (positive) special treatment will be granted to smart city data commons from a 
competition law perspective.  

2.2.3 Article 102 TFEU – Smart City Data as an Essential Facility  
Smart city data commons essentially have a natural monopoly over data produced in the 
area of the smart city they govern, as the data they govern is derived from the sensor 
network. As a result, there is no replacement or alternative source for the data controlled 
by commons. This is inevitable if the commons should empower local smart citizens 
about data that they involuntarily produce every day, and enable them to solve the 
resulting social dilemmas that may arise from sharing that data. However, as noted by 
the EU Strategy for Data, not just efficiency for the smart city or businesses, but also new 
products and services that can be created from such data (European Commission, 2020, 
pp. 2–3). As a result, the provision on dominant undertakings under EU competition law 
becomes extremely relevant, as it is intended to govern such situations where one 
undertaking, in this case the commons, has control of a resource that is crucial for other 
goods or services to emerge (Tommaso, 2020, p. 196).  

Therefore, it is almost inevitable that a decision from a smart city data commons not 
to share data, or to only share data with certain entities, could be in conflict with this 
provision. Such decisions can easily escalate to the extent that they can be said to affect 
trade between Member States and, as such, lie within the scope of EU competition law, 
especially if favouritism is displayed, e.g., towards local or national businesses. 
Moreover, it is undeniable that smart city data commons will command such a dominant 
position as it is a natural monopoly over the resource, in this case, the non-personal 
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smart city data, which only they can dispense. Therefore, concerning the ‘Essential 
Facilities Doctrine’ (EFD), although technically it is called ‘refusal to deal’ by the CJEU 
(Graef, 2019, pp. 41–43), the term ‘EFD’ will be used for the sake of brevity in this paper, 
and this must be considered under Article 102.  

Based on case law, there is an established three-step test under the Bronner criteria. 
Firstly, the refusal is not objectively justified, secondly, the resource is indispensable, and 
thirdly, the refusal is likely to eliminate all competition (Czapracka, 2022, p. 278). 
However, there is a specific line of case law that pertains to data, although not to smart 
city data. This is noteworthy, as the European Court of Justice (ECJ) granted access to 
data (Bruc, 2019, p. 185). Under this case law, the Bronner criteria are slightly different. 
The first requirement is that the refusal prevents a new product, secondly, it is 
unjustified, and thirdly, this refusal must exclude any competition on the secondary 
market (IMS Health, para 38). Strictly speaking, the case law pertains to data protected 
by copyright, which is a limitation, even if this case is considered to widely apply in the 
context of data (Slepak, 2020, p. 5).  

Furthermore, the IMS Health criteria were lowered further by the General Court in the 
Microsoft case, which has yet to be confirmed by the ECJ (Graef, 2019, p. 46). Under the 
lower criteria, “likely” prevention of an “effective contribution” suffices, rather than 
‘prevention’ of a new product as per the IMS Health criteria. This is a significantly lower 
threshold, and as such, even without considering the specifics of smart city data 
commons, it would likely apply, simply because it pertains to data which the Commission 
contends can create new products and services (Commission, 2020, pp. 2–3). 
Nevertheless, in the case of smart city data commons, the situation regarding the first 
criteria is arguably even clearer. Recalling the relationship between data, information, 
and knowledge by Ostrom and Hess (2007), where data must be processed to form 
information, and information forms the basis for knowledge, these further processing 
steps for data can also be carried out as a service. As such, the definition set by the GC 
can be satisfied merely by downstream data analysis services from being ‘likely’ to be 
prevented from making an ‘effective contribution’, as they would lack access to smart 
city data that would form the basis of their processing. This would also fit with the IMS 
Health criteria, as it would be impossible to provide such services without access to the 
primary resource required, the smart city data itself, which would eliminate competition 
in downstream markets, fulfilling the third criteria. Consequently, the second publication 
found that the first and third steps are likely to be fulfilled by a decision taken by a smart 
city data commons that refuses to share data, or does so by applying dissimilar conditions 
to otherwise equivalent transactions.  

Therefore, proceeding to the next step, an objective justification that is accepted 
would prevent the decision from being considered a violation of Article 102 TFEU 
(van der Vijver, 2012, p. 60). The three possible grounds for these exceptions do not, 
however, readily apply in the smart city data context. Legitimate business behaviour is 
potentially an accepted justification, however, a commons is not a business as such, but 
rather it is a method for the local community to govern a resource. This does not 
necessarily exclude opportunities to make a profit, however, this is not the primary 
purpose of the commons, and as such, its actions are not guided by the same logic as 
that of businesses. Similarly, it would be difficult to apply the second ground of efficiency. 
Hence, these two justifications are unlikely to be applicable. 

Finally, there is the possibility of relying on public interest objectives. This sounds 
prima facie to be the most promising in the smart city data context, as that is arguably 
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what the commons does, pursuing the community’s interests and therefore by extension 
those of the public. However, case law is less than encouraging in this respect, as the 
case law record demonstrates a series of failed attempts to rely on this justification, 
although generally due to the facts of the case itself rather than the concept of actual 
public interest (van der Vijver, 2012, p. 60). Furthermore, successfully using this criterion 
can arguably be an uphill battle in the context of smart city data commons, as this does 
not pertain to public safety, which is an accepted ground. Moreover, the EU legal 
framework is not favourable towards the idea that non-personal data can have negative 
effects on individuals, and therefore, it may be that governance of such data would not 
necessarily be recognized as falling under the justification of public interest. Although 
the possibility that it could be accepted as a justification is undoubtedly there, as it could 
be interpreted as a reflection of community needs. However, once again, it is not possible 
to reach a firm conclusion, as it will ultimately be up to the CJEU to definitively settle this 
matter, and as above, there is a need to wait for actual case law specific to this context. 
However, the second publication nevertheless conclusively demonstrated that decisions 
taken by a smart city data commons may violate Article 102 TFEU in certain circumstances.  

In conclusion, overall, the second publication provided numerous important findings 
for overall research, through its answer to the second sub-question. It established that 
regardless of the precise legal form a smart city data commons may take, it is likely to be 
considered an ‘undertaking’ in the sense of EU competition law and as such within its 
scope. Secondly, violations of both Article 101 and 102 TFEU may occur, and should be 
considered once there is an attempt to implement smart city data commons in practice. 
These potential violations can significantly influence the NSCDC’s decision-making.  
In particular, decisions that potentially restrict the emergence of products and services 
downstream are likely to attract scrutiny under competition law. Similarly, decisions to 
share the same data to different entities under differing conditions have appreciable 
potential for falling afoul of EU competition law. This in turn represents a significant 
negative outcome that may result from the decision-making of an NSCDC, and should be 
considered seriously, if such a commons is to be implemented. 

Consequently, these findings have significant implications for the internal decision-
making of an NSCDC. Firstly, legal expertise may be required to navigate the implications 
of decisions to share or not share data through the commons. In particular, where similar 
or the same data has been shared with different entities under different conditions. 
What is more, if the commons decides that it wishes to pool its data with another 
commons, this is another case where legal analysis would need to ensure that Article 101 
TFEU is not violated. Therefore, an NSCDC should be cognizant of potential competition 
law implications of its decisions at all times. 

2.3 Data Governance Act, The Way Forward?  
The focus of the third and final publication is the way forward, as a means of recognizing 
NSCDCs under the EU framework, to answer the third sub-question on whether the DGA 
could be used to formally recognize NSCDCs in the EU legal framework. The Data 
Governance Act, which came into effect towards the end of this research, in September 
2023, delivered intriguing opportunities for smart city data commons through the 
introduction of its data intermediation services and data altruism organizations.  
These possibilities represent a means of having NSCDCs recognized under the existing  
EU legal framework, thereby legitimizing them and enabling them to assume 
ownership/stewardship of non-personal data.  
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This sub-question completes the answer to the GKC framework’s question on 
applicable legal structures for the NSCDC, as explored within the scope of this thesis.  
As was established through the answer to the second sub-question, EU competition law 
applies to NSCDCs and should be considered in their internal decision-making. 
Furthermore, as was noted in section 2.2.1, this will be the case, regardless of the precise 
legal form that an NSCDC applies in its domestic framework. However, due to the 
introduction of DGA, it is still possible to further answer the question on legal structures, 
while remaining within the thesis’s EU-wide scope. As noted above, the DGA introduces 
legal structures that, while not a legal form (such as a not-for-profit association or a 
trust), nevertheless provide recognition and thereby formalize an entity regarding both 
the EU legal framework and the domestic legal system. This, in turn, addresses the 
difficult question of how, precisely, an NSCDC can actually assert ownership of  
non-personal data, which is outside the scope of traditional IP rights. Therefore, 
if an NSCDC could be fitted to the newly introduced legal structures under the DGA, 
it would be recognized as an entity entitled to have ownership or stewardship over 
non-personal data.  

This, in turn, on a practical level means that if an NSCDC were to be established, the 
decision on which legal form to use under domestic law (e.g. a non-profit association) 
needs to be aligned with requirements of DGA, and then to function either as a Data 
Intermediary or a Data Altruism Organization. And this all being dependent on whether 
opportunities offered by the DGA can be utilized in the NSCDC context. Nevertheless, 
the result of analysing DGA will complete the answer to the question of which legal 
structures apply to NSCDCs as warranted by the GKC framework. If the forms of the DGA 
are suitable, that would mean that an NSCDC would need to, firstly, comply with 
competition law as stated in Section 2.2. Secondly, it would need to choose the domestic 
legal form which incorporates the NSCDC into the national legal order, while considering 
the requirements of the DGA to ensure subsequent compliance, which in combination 
ensures the actual ability to have ownership/stewardship of non-personal data.   

2.3.1 Data Holders under the DGA 
Whilst the issue of legal form of a smart city data commons was broadly addressed in the 
second publication, that is to say, whether a commons would be an ‘undertaking’, this 
did not resolve the question of whether it could possess and share non-personal data. 
The topic of data ownership under the auspices of the EU legal framework is a 
complicated topic, to put it mildly, with various possibilities such as through copyright 
protection or sui generis protection of databases. This is especially problematic for smart 
city non-personal data. It is not eligible for copyright protection because it was not 
created by an individual’s intellect. Database protection is likewise only available if it 
constitutes an intellectual creation (Koscik and Myska, 2017, p. 52). The DGA somewhat 
simplifies the situation with its concept of “data holder”, which is defined as a legal 
person, public sector body, or natural person that is not the data subject who, according 
to national or EU law, has the right to share or grant access to that personal or 
non-personal data (III Publication, p.6). An important takeaway is the need to have either 
national or EU law authority to share or grant access to the data. This further stresses 
the need to empower the smart city data commons, either through EU or national law, 
to permit it to be considered the data holder.  

This, in turn, strengthens the argument that if a smart city data commons could fit into 
the definition of “data intermediation services” or “data altruism organization”, which 



37 

were introduced under the DGA, then practically implementing them would be a lot 
easier. As it would arguably be far more difficult to create new national legislation that 
would empower smart city data commons to operate and function than it would be to 
amend the existing national legal framework to empower data intermediaries or data 
altruism organizations to grant access or share data they hold. Consequently, the analysis 
in the third publication of whether either type of organization introduced by the DGA 
could fit a smart city data commons is crucial for establishing a realistic pathway to 
practically implementing smart city data commons.  

2.3.2 Findings on Data Intermediaries  
The purpose of a data intermediation service, or data intermediary for short, under the 
Data Governance Act is to facilitate and share large amounts of data to create a common 
European dataspace. Which at first glance might appear to be a promising form for a 
smart city data commons. However, as the findings in the third publication reflect,  
the data intermediary is rather a poor fit for a smart city data commons.  

The first problem is data intermediaries’ fundamentally commercial character, as their 
purpose is to establish commercial relationships for data sharing (Carovano, Finck, 
(2023), p. 5). As noted in Article 2(11) of DGA, only those services whose aim is to 
establish commercial relationships for data sharing will fit the definition in the first place. 
This conflicts with the fundamental primary purpose of resolving social dilemmas that 
arises for smart city data commons through sharing non-personal data. While making 
commercial transactions may be a part of the actions of a smart city data commons, it is 
not intended to be the primary guiding principle.  

This is exacerbated by the exclusion written into DGA under Article 2(11)(c), where 
services that cater to a ‘closed group’ are outside the definition of a data intermediary. 
This places a smart city data commons that does not share data openly or equally, but 
rather discerns who it shares data with based on community interest, at risk of falling 
outside the definition. Furthermore, as decisions about who the data must be shared 
with should not be made based on commercial grounds, but rather on grounds of 
community interest, this raises serious doubts that a smart city data commons could 
reasonably fit with the definition of data intermediary under DGA.  

Consequently, owing to the primarily commercial nature of data intermediaries, along 
with the obligation not to cater to a closed group, arguably, the definition of a data 
intermediary service is not a viable classification for smart city data commons. The latter 
requirement under Article 2(11)(c), of not sharing data with a closed group, would 
fundamentally alter the character and decision-making ability of the commons, to the 
extent that it would no longer function as a commons. For a commons that cannot deny 
the sharing of data to solve social dilemmas, is no longer a commons.  

2.3.3 Findings of Data Altruism Organizations 
In contrast to data intermediaries, data altruism organizations are not commercially 
driven and arguably represent a much better fit for an NSCDC. Under the DGA, data 
altruism organizations voluntarily make data available for general interest objectives 
(DGA, Recital 45). Therefore, the classification is much better suited for a smart city data 
commons as their purposes are far better aligned, especially when compared to the 
alternative of a data intermediary service.  

The DGA does not exhaustively cover what ‘objectives of general interest’ extend to. 
Instead, under Article 18 (b), it leaves it up to national legislation to finally determine 
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what types of objectives can be served by data altruism organizations. This represents 
an important opportunity from the perspective of smart city data commons. As was 
noted in the section on data holders, it would be far simpler to amend the national law 
that must already describe the legitimate objectives data altruism organizations can 
pursue to include self-governance of smart city data through commons than it would be 
to create an entirely new piece of legislation solely for that purpose. Consequently,  
the third publication found in this regard that the definition of a data altruism organization 
is broad enough to encompass a smart city data commons, and represents an excellent 
opportunity to provide a legal structure recognized in terms of the EU legal framework 
for such a commons. 

That being said, there is an opportunity cost attached to utilizing the data altruism 
organization as one form for a smart city data commons. This cost is quite literal in this 
case, as data altruism organizations must operate on a not-for-profit basis (DGA, Article 
18(c)). This does not necessarily imply that no financial compensation can be extracted 
from sharing the data, but instead, it is merely limited. As noted in DGA, fees extracted 
in this way must be limited to what is required to cover costs incurred in making the data 
available (Article 2(16)).  

As noted above, NSCDCs may have secondary financial considerations they wish to 
pursue with their decision-making. For example, an NSCDC might wish to leverage 
economic value of the data they produce, and sell it to finance various community ends. 
However, under the DGA, this would be limited to using fees for upkeep and maintenance 
of the sensor network generating data in the smart city, as well as any administrative 
costs incurred to maintain the data altruism organization. As a result, sharing profits 
amongst the community is not possible while operating as a data altruism organization. 
While undoubtedly a downside, it is perhaps not that much of a departure from the way 
commons are set up now, as not-for-profit organizations have already been used as the 
legal form for commons (Balestrini, 2017).  

Furthermore, a data altruism organization would not require any compromise to the 
fundamental purpose of the commons, that is, the self-governance of data to resolve 
social dilemmas that impact the community as a result of sharing smart city data. Hence, 
while it is unfortunate that the community will still be required to forgo much of the 
economic potential of the data, the DGA’s requirements will not interfere with its 
primary purpose of collectively governing sharing of non-personal smart city data.  

Consequently, it can be concluded here that data altruism organizations represent a 
practical way forward for smart city data commons under the EU legal framework.  
The concept of ‘objectives of general interest’ is arguably wide enough to encompass 
that of a smart city data commons. Moreover, relatively small changes will be needed to 
the domestic legal framework to implement smart city data commons as a data altruism 
organization, by including self-governance of smart city data of local communities 
through commons as a legitimate objective of general interest. As a result, this finding of 
suitability of a data altruism organization will be of significant importance to initiatives 
that attempt to implement smart city data commons in the future, as it gives legal form 
and certainty to such initiatives. Furthermore, it provides a viable legal structure for an 
NSCDC that is recognized under the EU legal framework. Thus, as explained in Section 
2.3 above, practically this means that when choosing a legal form for an NSCDC, it should 
be able to comply with DGA requirements for a data altruism organization, ensuring that 
it has the legal ability to govern non-personal smart city data. Hence, to summarize,  
the DGA’s requirements for a data altruism organization should be considered when 
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choosing the national legal form for establishing a NSCDC. For example, if a not-for-profit 
association is chosen as the legal form domestically, the articles of association should be 
written to align with the envisioned tasks of a data altruism organization to ensure DGA 
compliance.  

Therefore, in terms of the GKC framework, the question as to what legal structures 
apply to a NSCDC has been answered from the perspective of the EU legal framework. 
As was demonstrated in section 2.2.3, a NSCDC regardless of its exact legal form will have 
to be cognizant of competition law and ensure its decisions are compliant thereto. 
Furthermore, as identified in this section, the DGA’s requirements must considered when 
choosing a legal form on the domestic level, to ensure that it will be recognized as a data 
altruism organization and thus be able to function as a NSCDC. Consequently, the legal 
structures associated with an NSCDC must be aligned with the EU legal framework, 
which, as clearly demonstrated, is a consideration that cannot be ignored when 
establishing a non-personal data commons.  
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3 Conclusions  
The case for governing non-personal smart city data collectively is one born of exigencies. 
Automatic sharing of sensor data under the Open Data Directive, the corporate-led 
approach embodied in smart city projects (Cardullo, Kitchin, 2019a, Knieps, 2017),  
the EU strategy for data, and increasingly apparent social dilemmas resulting from 
sharing non-personal data all combine to form a need for collective governance, which 
is increasingly difficult to ignore. The smart citizen of the future is increasingly treated as 
an exploitable open data source, and is primarily thought of as a consumer, and is 
excluded from having meaningful control (Cardullo, Kitchin, 2019b) over (non-personal) 
data they generate.  Moreover, as demonstrated in this thesis, sharing data can 
negatively impact the community that generates it (II Publication, p.4). Consequently, 
without collective governance, the vision for the average smart citizen appears 
increasingly grim, exploited for the data they generate via a sensory network around 
them that forms the smart city they live in, and forced to deal with any negative 
consequences from automatically sharing it, without any say.  

Therefore, there is an increasingly urgent need to both empower smart citizens and 
to escape the scope of the Open Data Directive’s data sharing obligation, which affects 
data held by public sector bodies. Collective governance through commons covers both 
these requirements, as it cuts out any middlemen, public or private, as smart citizens are 
the ones who decide, and take control of the Open Data Directive, as data would no 
longer be held by a public sector body. In order to establish whether this type of 
collective governance would be viable for non-personal data, this research focussed on 
whether such a commons could reasonably operate under the current EU legal framework. 

As demonstrated by the literature review in the first publication, this is still a niche, 
rather specialized field. It appears there has been no significant research or effort put 
into the legal aspects of implementing an NSCDC. As such, in this respect, this thesis is 
something of a pathfinder, representing the first few steps that in the future may enable 
practical implementation of smart city data commons to manage non-personal data. In 
this sense, this research was conducted somewhat unusually, before these issues had 
arisen in court, and as such, this thesis has the potential to not only identify but also  
pre-empt legal conflicts before they happen. To achieve this, the GKC commons research 
framework (Madison, Frischmann, and Strandburg, 2019) was used to identify legal 
conflicts that would affect an NSCDC. 

The sub-questions for this thesis were all answered, albeit in some cases, these 
answers led to more questions for future research. The answers to the first sub-question 
in the first publication, of which parts of the existing EU legal framework have the 
potential to conflict with smart city data commons, provided the foundation upon which 
the subsequent publications focussed. The major finding in response to this sub-question 
was identifying the potentially impending conflict with competition law, which can 
significantly limit the decision-making ability of smart city data commons, subsequently 
explored in the second publication. Furthermore, the need for a legal form that enables 
the commons to possess stewardship of data, pursue legal claims, and enter into legal 
transactions was identified. The possibility of using the Data Governance Act to recognize 
NSCDC in the EU legal order was further explored in the third publication. In addition, 
the first publication identified key avenues for further research. In this respect,  
the possibility of using local arbitration as a means of dispute resolution for commons 
was suggested as a solution to improve the often missing or ineffective dispute resolution 
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methods, which often result in commons failing (Balestrini et al, 2017). A second avenue 
for more extensive research is examining locally available legal forms for commons, such 
as trusts and/or non-profit associations, and which should be compared and analysed as 
a practical step before implementing a commons.  

Moreover, although it was not the primary purpose of the first publication, the 
underappreciated role of non-personal data within the EU legal framework, and its 
implications in a smart city context if left unaddressed, was a major finding. The impacts 
of non-personal data in a smart city context are not yet fully evident, although simmering 
beneath the surface, as demonstrated by the Waze case study. The stewing social 
dilemmas caused by the unlimited sharing of dynamic smart city data will inevitably 
cause significant issues for the long-term sustainability of a smart city. Furthermore, 
the first publication similarly demonstrated the suitability of commons as a solution to 
the sharing of dynamic data mandated by the Open Data Directive, by escaping the 
private-public dichotomy and instead using community self-governance as a means to 
fall outside of this obligation for sharing.  

As to the second sub-question of whether existing EU competition law is compatible 
with governance of non-personal smart city data through commons, the answer, as is so 
often the case with the law, was ultimately, it depends. The second publication 
demonstrated that NSCDCs are unlikely to escape the scope of competition law, as they 
can plausibly be considered as ‘undertakings’ that engage in ‘economic activity’. This, 
in turn, opens the door to violations of EU competition law. Similarly, it was found that 
violations of both Article 101 and 102 TFEU are indeed possible, and should be considered 
when making decisions in such a commons.  

As a result, there is a possibility that the smart city data commons would be unable to 
make certain types of decisions regarding sharing of their data, such as when opting to 
share the data with certain entities but not with others. This, in turn, implies that legal 
expertise is needed within such a commons for us to remain cognizant of the competition 
law implications of decisions. Moreover, it is unlikely that such commons would receive 
special treatment, at least based on the failure of ‘green antitrust’ (Veljanovski, 2022). 
Nevertheless, the publication demonstrates that competition law concerns cannot be 
ignored concerning NSCDCs, and these may restrict the decision-making ability of the 
commons. However, it is not incompatible with the concept of an NSCDC as such, but it 
would require a commons to be aware of potential types of violation, and to make 
decisions accordingly. 

Finally, the third sub-question, whether the DGA enables formal recognition of NSCDCs 
under the EU legal framework, was answered in the affirmative. As demonstrated in the 
third publication, whilst the classification of a data intermediary would be unsuitable,  
the classification of a data altruism organization is suitable. However, classification as a 
data altruism organization would come at a cost, as it would mean that such commons 
are restricted to operating in a not-for-profit manner. Therefore, the local community is 
deprived of realizing any profit from sharing data, although any financial remuneration 
or fees can at least be used to maintain the infrastructure that produces the data.  

Consequently, the overall research question of to what extent the EU legal framework 
is compatible with smart city data commons is answered through these three 
sub-questions. While there are lingering concerns surrounding competition law, the DGA 
is a significant opportunity that presents a practical avenue for implementing NSCDCs. 
As such, this research provides guidance for commons initiatives that are intended to 
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govern (non-personal) smart city data, on the types of legal pitfalls they may face at 
EU-wide level.  

In this regard, this thesis provides contributions relevant for practical implementation 
of NSCDCs. As demonstrated by the second publication, there is a definite need for legal 
expertise when the commons makes decisions on sharing the data they govern. Similarly, 
if the commons opts to pool their data with other commons, a legal assessment will be 
required to map the risks of running afoul of EU and/or national competition law. 
Consequently, it is evident that legal advice must be integrated into the decision-making 
process of such a commons.  

Moreover, as noted in the third publication, data altruism organizations provide a 
suitable means of incorporating NSCDCs into the EU legal order. However, this can only 
be completed after local legislation recognizes the governance of non-personal smart 
city data as an ‘objective of general interest’. Therefore, initiatives that seek to 
implement collective governance of non-personal smart city data must start at the 
national legal level to ensure that they have a solid legal foundation. In its current state, 
it is not necessary to recommend changes to the EU legal order itself, as it is compatible 
with collective governance of non-personal smart city data, due to the Data Governance 
Act. Nevertheless, changes to EU competition law may, in particular, become appropriate 
if the decision-making capacity of NSCDCs becomes overly restrictive through future case 
law.  
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Abstract 

Governing Smart City Data as a Commons and the EU Legal 
Framework – An Inevitable Conflict?  
Smart cities promise to provide a more efficient, economic, and sustainable future for 
the smart citizens that inhabit them. However, these smart cities are fuelled by a 
continuous stream of non-personal smart city data that is generated from the network 
of sensors that constitutes the city itself. The effects of sharing this data on the 
community are often overlooked, as they concern non-personal data. This extends to the 
EU legal framework where personal data is intensely regulated through the General Data 
Protection Regulation, while non-personal data has largely been left unregulated. 
Furthermore, the Open Data Directive establishes an obligation to automatically share 
non-personal smart city data. When combined with the often profit-oriented visions for 
smart cities that relegate the individuals within a smart city as consumers, a bleak vision 
for the future emerges. A citizen within a smart city generates an endless stream of smart 
city data, yet has little say in how that data is shared regardless of the impacts it may 
have on the local community generating it.  

This thesis serves to challenge the assumption that the sharing of non-personal smart 
city data is without consequence for the local community that generates it. Moreover, 
this thesis aims to demonstrate that the governance of non-personal smart city data by 
the local community is not only necessary, but viable from a legal perspective. 
The primary research question of this thesis is to what extent is the EU legal framework 
compatible with the governance of non-personal smart city data through commons. 
In this regard, it was found that the governance of non-personal smart city data through 
a commons consisting of a local community would enable it to retake control of data 
sharing decisions by being outside of the scope of the Open Data Directive. The research 
question was further answered through three sub-questions, each exploring a different 
aspect of the legal dimensions of governing non-personal smart city data as a commons. 

The first of these sub-questions sought to identify legal conflicts with the governance 
of non-personal smart city data as a commons. The first publication identified the need 
for a legal form to have ownership of non-personal data for such a commons and the 
potentially existential issue of compliance with EU competition law. Moreover, the need 
for an efficient and low-cost dispute resolution mechanism was found from the literature 
review. In regard to dispute resolution, the publication put forth the suggestion of 
utilizing arbitration to meet this critical need for dispute resolution within a commons.  

The second sub-question explored the potential conflict with competition law and a 
commons governing non-personal smart city data. The second publication demonstrated 
that any such commons would be within the scope of competition law and would have 
to remain cognizant of the restrictions provided by the legislation. In particular, it was 
found that violations of both Articles 101 and 102 TFEU are possible when making 
decisions on sharing or pooling non-personal smart city data. Consequently, the thesis 
demonstrated the necessity to not only comply with EU competition law, but additionally 
to incorporate legal counsel into the decision-making of such commons. 

Finally, the third sub-question examined the then newly introduced possibilities 
brought by the Data Governance Act to provide formal recognition for non-personal 
smart city data commons. The third publication identified data altruism organizations as 
being suitable for the purposes of such a commons and thereby recognizing their ability 
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to decide upon the sharing of non-personal data within the EU legal framework. 
Moreover, it was demonstrated that this would rectify the uncertainties surrounding the 
ownership or stewardship of non-personal smart city data.  

Therefore, overall, it was found that the EU’s legal framework is not incompatible 
with the governance of non-personal smart city data through commons. In fact, as 
demonstrated in the third publication, the Data Governance Act’s data altruism 
organizations could be utilized to provide formal recognition within the EU legal 
framework for such commons. This represents a significant opportunity and a practical 
avenue of implementing non-personal smart city data commons. However, the findings 
on competition law indicate that there is a potential conflict that will overshadow the 
decision-making of such a commons until actual case law emerges.  
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Lühikokkuvõte 

Targa linna andmete kui ühisomandi haldamine ja ELi 
õigusraamistik – vältimatu konflikt? 
Targad linnad lubavad oma elanikele tõhusamat, ökonoomsemat ja jätkusuutlikumat 
tulevikku. Siiski toetuvad need targad linnad pidevale mitteisikuandmete voole, mida 
toodavad linna enda andmete kogumise võrgustikud. Andmete jagamise mõju 
kogukonnale jäetakse sageli tähelepanuta, kuna tegemist on mitteisikuandmetega. See 
kajastub ka ELi õigusraamistikus, kus isikuandmeid reguleerib rangelt isikuandmete 
kaitse üldmäärus, samas kui mitteisikuandmed on suures osas reguleerimata. Lisaks 
kehtestab avatud andmete direktiiv kohustuse jagada mitteisikuandmeid automaatselt. 
Kui seda kombineerida tihti kasumikesksete tarkade linnade visioonidega, kus elanikud 
taandatakse tarbijateks, terendab sünge tulevikupilt. Targa linna elanik toodab 
lakkamatult linnaandmeid, kuid tal on vähe mõjuvõimu selle üle, kuidas neid andmeid 
jagatakse, hoolimata nende võimalikust mõjust kohalikule kogukonnale, kust need 
pärinevad. 

See doktoritöö seab kahtluse alla eeldused, justkui ei avaldaks mitteisikuandmete 
jagamine mõju neid tootvale kogukonnale. Lisaks püüab töö näidata, et 
mitteisikuandmete haldamine kohaliku kogukonna poolt ei ole mitte ainult vajalik, vaid 
ka õiguslikult teostatav. Töö põhiküsimus on, mil määral on ELi õigusraamistik kooskõlas 
mitteisikuandmete ühisomandina haldamisega. Selgus, et kui kohaliku kogukonna 
moodustatud ühisomand haldab mitteisikuandmeid, annab see võimaluse andmete 
jagamise üle kontroll tagasi võtta, jäädes väljapoole avatud andmete direktiivi 
reguleerimisala. Põhiküsimusele vastati kolme alaküsimuse kaudu, millest igaüks käsitleb 
mitteisikuandmete ühisomandina haldamise erinevat õiguslikku aspekti. 

Esimene alaküsimus keskendus õiguslike konfliktide tuvastamisele, mis võivad tekkida 
mitteisikuandmete ühisomandina haldamisel. Esimene publikatsioon tõi esile vajaduse 
luua juriidiline vorm, mis võimaldaks omada mitteisikuandmeid, ning viitas 
eksistentsiaalsele probleemile – ELi konkurentsiõiguse järgimisele. Kirjanduse analüüsis 
leiti, et vajalik on tõhus ja madalate kuludega vaidluste lahendamise mehhanism. 
Vaidluste lahendamiseks tehti ettepanek kasutada vahekohtumenetlust, et rahuldada 
ühisomandis sellise mehhanismi kriitilist vajadust. 

Teine alaküsimus käsitles võimalikke konflikte konkurentsiõigusega 
mitteisikuandmeid haldava ühisomandi kontekstis. Teine publikatsioon näitas, et selline 
ühisomand kuulub konkurentsiõiguse kohaldamisalasse ja peab arvestama seaduses 
sätestatud piirangutega. Eriti selgus, et ELi toimimise lepingu artiklite 101 ja 102 
rikkumised on võimalikud, kui otsustatakse mitteisikuandmete jagamise või koondamise 
üle. Seetõttu näitas töö, et lisaks ELi konkurentsiõiguse järgimisele on vaja kaasata 
juriidiline nõustamine ühisomandi otsustusprotsessi. 

Kolmas alaküsimus uuris andmehalduse määrusega kaasnenud uusi võimalusi 
mitteisikuandmete ühisomandile ametliku tunnustuse andmiseks. Kolmas publikatsioon 
määratles andmealtruismi organisatsioonid kui sobivad sellise ühisomandi tarbeks ja 
tunnustas nende võimet otsustada mitteisikuandmete jagamise üle ELi õiguskeskkonnas. 
Samuti näidati, et see aitaks lahendada ebakindlust, mis puudutab mitteisikuandmete 
omandit või haldamist. 

Kokkuvõttes leiti, et ELi õigusraamistik ei ole vastuolus mitteisikuandmete 
ühisomandina haldamisega. Tegelikult võiks, nagu kolmas publikatsioon näitas, 
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andmehalduse määruse andmealturismi organisatsioone kasutada sellise ühisvara 
ametlikuks tunnustamiseks ELi õigusraamistikus. See kujutab endast olulist võimalust ja 
praktilist teed mitteisikuandmete ühisomandina rakendamiseks. Siiski viitavad 
konkurentsiõiguse järeldused võimalikule konfliktile, mis mõjutab sellise ühisomandi 
otsustusprotsessi seni, kuni ei kujune välja kohtupraktikat. 
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Appendix: Publications I–III 

Publication I 
A. Kajander (2022) Legal Perspectives on Smart City Data as a Commons, International
and Comparative Law Review 22(2), pp. 7–26.
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������������	
�������

����

����������������������������� ��!�"#"��$�%&����'�(�����$�)*))+��,--.�/(��� 01�2)234566*7�,--.�/"�����01�)898499*2:;
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<=>?@AB?@=C�DE�CFA>B�G?BH�<ABA�I?JJ�KA@=�GDFF=>G?AJ�@AJL=�AM<�FAH�N=�CDJ<�NH�=MB=>O>?C=C�=MPAP=<�?M�BK?C�BHO=�DE�AMAJHC?C�NLC?M=CCQ�R?C�<=>?@AB?@=�?MED>FAB?DM�AM<�SMDIJ=<P=�I?JJ�BK=M�?M�BL>M�P?@=�A�GDFO=B?TB?@=�A<@AMBAP=�BD�BKDC=�NLC?M=CC=C�BKAB�NLH�?BU�AC�BK=H�A>=�ANJ=�BD�A<VLCB�BK=?>�DO=>AB?DMC�NAC=<�DM�BK=�?MED>FAB?DM�AM<�SMDIJ=<P=�BK=H�>=G=?@=Q�R=>=ED>=U�AC�A�>=CLJBU�BK=�A@A?JAN?J?BH�DE�MDMTO=>CDMAJ�CFA>B�G?BH�<ABA�FAH�KA@=�GDMC?<=>ANJ=�WMAMG?AJ�DLBGDF=CQ�XE�A�GDFFLM?BHU�CLGK�AC�?M�BK=�YZ[\]̂_̀ab_�GAC=�DOBC�BD�J?F?B�BK=�A@A?JAN?J?BH�DE�<ABAU�BK?C�DN@?DLCJH�FAH�O>D@?<=�AM�A<@AMBAP=�BD�BKDC=�NLC?TM=CC=C�BKAB�KA@=�AGG=CC�BD�?B�D@=>�BKDC=�BKAB�<D�MDBQ�XE�CLGK�AGG=CC�B>AMCAGB?DMC�A>=�<DM=�LMEA?>JH�CLGK�AC�BK>DLPK�<?CC?F?JA>�GDM<?B?DMC�BD�=cL?@AJ=MB�B>AMCAGB?DMCU�BK=�AGB?DMC�GDLJ<�N=�GJACC?W=<�AC�AMB?TGDFO=B?B?@=�N=KA@?DL>�E>DF�A�J=PAJ�OD?MB�DE�@?=IQ�dDI=@=>U�=@=M�I?BK�DO=M�<ABAU�AMB?TGDFO=B?B?@=�DLBGDF=C�FAH�DGGL>Q�eD>�IK?J=�BK=�CFA>Bf�G?BH�<ABA�P=M=>AB=<�NH�BK=�C=MCD>�M=BID>S�?M�BK=�gCFA>Bf�G?BH�?C�MDB�WM?B=U�CBD>AP=�COAG=�J?S=JH�?CQ�hDMC?<=>?MP�BK=�@ACB�AFDLMB�DE�<ABA�BKAB�A�KHODBK=B?GAJ�gCFA>Bf�G?BH�IDLJ<�P=M=>AB=U�?B�?C�>=ACDMANJ=�BD�CLPP=CB�BKAB�AC�CBD>AP=�COAG=�?C�MDB�?MWM?B=�AM<�CBD>?MP�AJJ�BK=�<ABA�>=GD><=<�IDLJ<�=@=MBLAJJH�N=GDF=�AM�LM>=ACDMANJ=�NL><=M�DM�BK=�NL<P=B�DE�BK=�KHODBK=B?GAJ�gCFA>Bf�G?BH�D>�GDFTFLM?BHQ�R=>=ED>=U�BK=�<ABA�FAH�MDB�N=�A@A?JANJ=�ED>=@=>Q�R=�?FOJ?GAB?DM�DE�BK?C�N=?MP�BKAB�IK?J=�BK=�<ABA�?C�CB?JJ�A@A?JANJ=U�?B�?C�AGG=CTC?NJ=�AM<�BK=>=NH�=iOJD?BANJ=�NH�AJJU�KDI=@=>U�DMG=�?B�?C�MD�JDMP=>�A@A?JANJ=�?B�?C�MD�JDMP=>�gGDFFDMfQ�d=MG=U�?B�N=GDF=C�?FOD>BAMB�E>DF�A�GDFO=B?B?DM�JAI�O=>TCO=GB?@=�BKAB�<ABA�BKAB�?C�MD�JDMP=>�gDO=MfU�NLB�>ABK=>�?C�K=J<�NH�BKDC=�=MB?B?=C�BKAB�AGcL?>=<�?B�IK?J=�?B�IACU�<D�MDB�ED>�=iAFOJ=�CLNV=GB�?BC�CKA>?MP�BD�LM>=ACDMANJ=�GDM<?B?DMCQ�jC�BKAB�IDLJ<�J?F?B�ED>�=iAFOJ=�BK=�AN?J?BH�DE�M=IGDF=>C�BD�DNBA?M�CLkG?=MB�cLAMB?B?=C�DE�<ABA�BD�GDFO=B=�I?BK�BK=�=i?CB?MP�FA>S=B�OJAH=>CU�IK?GK�?M�BL>M�IDLJ<�KA@=�AMB?TGDFO=B?B?@=�=l=GBCQ�R=>=ED>=U�MDB�=@=M�DO=M�<ABA�?C�E>==�DE�J=PAJ�GDMG=>MC�E>DF�A�GDFO=B?B?DM�OD?MB�DE�@?=IU�AM<�AC�CLGK�?E�MDMTO=>CDMAJ�CFA>B�G?BH�<ABA�?C�CKA>=<�DO=MJH�?M�A�GDFFDMCU�BK=C=�GDMC?<=>AB?DMC�FLCB�N=�A<=cLAB=JH�A<<>=CC=<Q�mno�pqrstù�va_qŵ̀tqr�Zrx�̀ya�pq[[qr_�R=�CKA>?MP�D>�MDB�CKA>?MP�DE�CFA>B�G?BH�<ABA�?C�J?ANJ=�BD�GALC=�GDMz?GBU�IK?GK�I?JJ�BK=>=ED>=�>=cL?>=�AM�=l=GB?@=�F=AMC�DE�GDMz?GB�>=CDJLB?DMQ�R?C�GDMG=>M�?C�>=z=GB=<�?M�{CB>DFfC�D>?P?MAJ�=?PKB�O>?MG?OJ=C�IK?GK�>=JAB=�BD�<?COLB=�>=CDJLB?DMU�MAF=JH�JDITGDCB�AC�I=JJ�AC�>AO?<JH�AGG=CC?NJ=�GDMz?GB�>=CDJLB?DM�AM<�P>A<LAB=<�CAMGB?DMC�ED>�BKDC=�IKD�ANLC=�BK=�GDFFDMC|;QhDMC?<=>?MP�BKAB�GDMz?GB�>=CDJLB?DMU�D>�BK=�JAGS�DE�A�CL?BANJ=�F=BKD<�BK=>=DEU�?C�MDB�F=MB?DM=<�E>=cL=MBJH�?M�BK=�J?B=>ABL>=�>=@?=I=<U�?M�EAGB�?B�?C�DMJH�<?CGLCC=<�|;�{}~�{�U��J?MD>Q��q�abrtr���a�pq[[qr_Q�hAFN>?<P=��hAFN>?<P=��M?@=>C?BH��>=CCU�;���U�OQ���Q�
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;<=>?@A�B;�=C<�<D�=EF�GFHBFCFI�GFJ<KGLFJM:N�OJ�;<=FI�?A�P>@FJ=GB;B�QR�ST�U:VWXY�B;�=EF�ZS[\]̂_RQ̀_�L>JF�J=KIA�L<aaK;B=A�bG<cFL=J�<dF;�D>B@�IKF�=<�>�@>Le�<D�L<;fBL=�GFJ<@K=B<;Mgh�>;I�=EFGFD<GF�B=�BJ�>�JBi;BjL>;=�bG<?@Fa�=<�<HFGL<aF�D<G�=EF�I>=>�L<aa<;J�>J�CF@@h�IKF�=<�=EF�>?<HF�L<;JBIFG>=B<;J�>?<K=�=EF�Bab>L=�>;I�GF>LE�<D�=EF�I>=>N�k;�=EF�ZS[\]̂_RQ̀_�L>JF�J=KIAh�=EF�L<aaK;B=A�K=B@BlFI�>�IFa<LG>=BL�>;I�=G>;Jb>GF;=�IFLBJB<;ma>eB;i�>bbG<>LEh�CEBLE�D<G�=E>=�b>G=BLKm@>G�L>JF�C>J�JKnLBF;=�D<G�>�JKLLFJJDK@�bG<cFL=h�E<CFHFGh�JE<K@I�=EFGF�E>HF�?FF;�bG<@<;iFI�>;I�EF>=FI�L<;fBL=Jh�B=�BJ�>GiK>?@A�K;@BeF@A�=EFA�C<K@I�E>HF�?FF;�>?@F�=<�?F�J<@HFI�HB>�<bF;�IF?>=FJ�>;I�H<=B;i�>@<;FN�oBaB@>G@Ah�>@=E<KiE�DG>aFI�>J�=EF�pKFJ=B<;J�>?<K=�I>=>�<C;FGJEBb�>;I�CE<�L>;�a>eF�=EF�j;>@�IFLBJB<;h�qQrstuRv�U:VWwY�EBiE@BiE=J�=EF�eFA�pKFJ=B<;J�=E>=�L<;fBL=�GFJ<@K=B<;�D<G�>�I>=>�L<aa<;J�;FFIJ�=<�?F�>?@F�=<�>;JCFG�FpKB=>?@A�>;I�GF@B>?@A�JKLE�>J�CE<JF�H>@KFJ�>GF�a<GF�JBi;BjL>;=h�=E<JF�CE<�J=>;I�=<�i>B;�<G�=E<JF�CE<�J=>;I�=<�@<JF�DG<a�=EF�JE>GB;i�<D�=EF�I>=>MxN�yFGFD<GFh�>J�=EFJF�pKFJ=B<;J�>GF�K;>;JCFGFI�B;�=EF�GFHBFCFI�@B=FG>=KGFh�B=�BJ�;<=�K;GF>J<;>?@F�=<�L<;L@KIF�=E>=�CEB@F�J<aF�<D�zJ=G<a{J�L<aa<;J�bGB;LBb@FJ�>GF�?F==FG�Bab@FaF;=FIh�=EF�L<;fBL=mGFJ<@K=B<;�>;I�iG>IK>=FI�J>;L=B<;J�bGB;mLBb@FJ�>GF�;<=N�|<;JFpKF;=@Ah�=EFJF�=C<�a>eF�D<G�>�DFG=B@F�D<K;I>=B<;�D<G�DK=KGF�GFJF>GLEN�P>JFI�<;�zJ=G<a{J�<GBiB;>@�=EF<GA�>;I�=EF�>?<HF�@B=FG>=KGF�GFHBFCFIh�=EF�>K=E<G�C<K@I�JKiiFJ=�=E>=�=EF�L<;fBL=�GFJ<@K=B<;�aF=E<I�<KiE=�=<�?F�>�J<@Km=B<;�=E>=�BJ�;<=�J=GBL=@A�B;�=EF�bGBH>=FmbK?@BL�IBLE<=<aA�>;I�>J�JKLE�>;�>@=FG;>=BHF�cKJ=�@BeF�zJ=G<a{J�L<aa<;JN�OGiK>?@A�<;F�b<=F;=B>@�aF=E<I�L<K@I�?F�Uk<L>@Y�>G?B=G>=B<;�CEFGF?A�=C<�<bb<JB;i�b>G=BFJ�F>LE�JF@FL=�>;�>G?B=G>=<G�>;I�=E<JF�=C<�>G?B=G>=<GJ�JF@FL=�>�bK?m@BL�>IaB;BJ=G>=B<;�<nLB>@�=<�?F�=EF�=EBGI�>G?B=G>=<GN�k;�JKLE�>;�>GG>;iFaF;=h�?<=E�=EF�bGBH>=F�>;I�bK?@BL�JBIFJ�C<K@I�?F�GFbGFJF;=FI�>J�CF@@�>J�=EF�L<aaK;B=BFJh�>J�B=�BJ�@BeF@A�=E>=�?KJB;FJJ�B;=FGFJ=J�a>A�?F�B;�>�IBJbK=F�CB=E�=EF�L<aaK;B=A�<HFG�Ja>G=�LB=A�I>=>h�>;I�>J�JKLE�=EF�=GB?K;>@�C<K@I�GFbGFJF;=�=EF�?KJB;FJJFJh�=EF�L<aaK;B=Ah�>;I�=EF�@<L>@�i<HFG;>;LF�=EG<KiE�B=J�=EGFF�>G?B=G>=<GJh�=EFGF?A�FpKB=>?@A�GFbGFJF;=B;i�>@@�=EGFFN�M:�P}|~�k��h��BLE>GIh�o�}���h��<E;h���}��}��Oo�h��>HBIN��>=>��@<C�B;�=EF�oa>G=�|B=A��zbF;��>=>��FGJKJ�=EF�|<aa<;JN�k;��}��O��}h��BLEBF@h��}��OO�h��>G=cB;N�UFIJYN��Q��SrsS]TQ��uR���oB;i>b<GF��obGB;iFG�oB;i>b<GFh�:VWwh�bbN�:V���PO�}o��k�kh��>G>h�QR�ST��O�|B=A�B;�|<aa<;��O��G>aFC<Ge�=<�zGLEFJ=G>=F��>GiFmJL>@F�|B=BlF;�};i>iFaF;=�OG<K;I��G?>;�kJJKFJN�k;�|�kN�������vT�����Q̀Q�rQ�����̂[S���SrR�̀_�u����[\̂Ru�����_RQ[_h��F;mHFGh�|<@<G>I<��oOh�:VWXh�bN�::wWNMg�PO�}o��k�kh��>G>h�QR�ST��O�|B=A�B;�|<aa<;��O��G>aFC<Ge�=<�zGLEFJ=G>=F��>GiFmJL>@F�|B=BlF;�};i>iFaF;=�OG<K;I��G?>;�kJJKFJN�k;�|�kN�������vT�����Q̀Q�rQ�����̂[S���SrR�̀_�u����[\̂Ru�����_RQ[_h��F;HFGh�|<@<G>I<��oOh�:VWXh�bN�::wWNMx�P}|~�k��h��BLE>GIh�o�}���h��<E;h���}��}��Oo�h��>HBIN��>=>��@<C�B;�=EF�oa>G=�|B=A��zbF;��>=>��FGJKJ�=EF�|<aa<;JN�k;��}��O��}h��BLEBF@h��}��OO�h��>G=cB;N�UFIJYN��Q��SrsS]TQ��uR���oB;i>b<GF��obGB;iFG�oB;i>b<GFh�:VWwh�bbN�:W� :WwN
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<=>�?@AB�CD�C>>CDEFGFDH�H=�I=>J�B=IFKF>L�HBF�MFECM�N>CGFI=>J�I=@MO�BCKF�H=�CMM=I�N=>�?@AB�C�OP?Q@HF�>F?=M@HP=D�GFABCDP?G�CDO�MPJFMR�HBF�FSP?HPDE�?=M@THP=D?�?@AB�C?�PD?HPH@HP=DCM�C>UPH>CHP=D�GCR�UF�H==�FSQFD?PKF�H=�UF�A=D?POF>FO�M=ITA=?H�FD=@EB�N=>�HBF�A=GG@DPHRV�WF�DFAF??PHR�=N�HBF�OP?Q@HF�>F?=M@HP=D�UFPDE�M=ITA=?H�ACDD=H�UF�=KF>?HCHFO�C?�PH�IPMM�BCKF�H=�UF�PD�A=DE>@FDAF�IPHB�C�>FEPGF�=N�E>CO@CHFO�?CDAHP=D?L�IBF>FUR�C�OP?Q@HF�>F?=M@HP=D�?R?HFG�HBCH�P?�FSQFD?PKF�U@H�Q>=O@AF?�=DMR�E>CO@CHFO�?CDAHP=D?�P?�MPJFMR�H=�NCPM�=>�D=H�UF�@?FO�PN�HBF�A=?H�=N�@?PDE�?@AB�C�?R?HFG�I=@MO�=@HIFPEB�HBF�UFDFXH?V�YZY�[\]̂_�̀ab_̀ĉd̀efg�eh�iâjd�k̀dl�m̂d̂�̂g�̂�keaaefgnKFD�N>=G�HBF�MPGPHFO�CG=@DH�=N�MPHF>CH@>F�>FKPFIFO�HBCH�OP?A@??F?�?GC>H�APHR�OCHC�CDO�A=GG=D?L�D@GF>=@?�MFECM�A=DH>=KF>?PF?�CDO�ABCMMFDEF?�C>F�CM>FCOR�POFDHPXCUMFV�oD�HBP?�?FA=DO�?FAHP=DL�HBF?F�IF>F�>@OPGFDHC>PMR�OPKPOFO�PDH=�HBF�ACHFE=>PF?�=N�QF>?=DCM�OCHCL�D=DTQF>?=DCM�OCHCL�CDO�A=DpPAH�>F?=M@HP=DL�CMHB=@EB�HBP?�>FQ>F?FDH?�=DMR�C�U>PFN�EMPGQ?F�CH�HBF�FSHFDH�=N�HBF�ABCMMFDEF?�HBCH�A@>>FDH�MFECM�N>CGFI=>J?�GCR�QMC@?PUMR�NCAFV�WF>FN=>FL�N@>HBF>�>F?FC>AB�=@EBH�H=�UF�OP>FAHFO�CH�POFDHPNRPDE�CDO�N@>HBF>�FSQM=>PDE�HBF�MFECM�ABCMMFDEF?�BPEBMPEBHFO�PD�HBP?�QCQF>�CDO�@DA=KF>PDE�HB=?F�HBCH�>FGCPD�RFH�H=�UF�@DA=KF>FOV�<@>HBF>�>F?FC>AB�P?�F?QFAPCMMR�PGQ=>HCDH�C?�CM>FCOR�?=GF�=N�HBF�MFECM�ABCMMFDETF?�BPEBMPEBHFOL�PN�@DCOO>F??FOL�C>F�MPCUMF�H=�Q>FKFDH�HBF�N=>GCHP=D�=N�FqFAHPKF�CDO�?@?HCPDCUMF�?GC>H�APHR�OCHC�A=GG=D?V�<=>�FSCGQMFL�C?�POFDHPXFOL�C�MCAJ�=N�M=ACMTPrFO�M=ITA=?H�A=DpPAH�>F?=M@HP=D�>FQ>F?FDH?�CD�FSP?HFDHPCM�HB>FCH�H=�HBF�?@?HCPDTCUPMPHR�=KF>�HPGF�=N�CDR�Q=HFDHPCM�?GC>H�APHR�OCHC�A=GG=D?L�C?�HBF�MPHF>CH@>F�BC?�OFG=D?H>CHFO�HBCH�?@AB�?B=>HA=GPDE?�GCR�>F?@MH�PD�HBF�A=MMCQ?F�=N�HBF�A=GG=D?�PD�s@F?HP=DV�<@>HBF>G=>FL�IPHB=@H�CD�@DOF>?HCDOPDE�=N�HBF�PGQMPACHP=D?�=N�?BC>TPDE�PDN=>GCHP=DL�A=D?POF>CUMF�MFECM�MPCUPMPHR�GCR�CHHCAB�H=�?GC>H�APHR�OCHC�A=GTG=D?�HB>=@EB�PDCOKF>HFDHMR�PDN>PDEPDE�HBF�Q>=KP?P=D?�=N�HBF�tuvwL�IBPAB�C?�D=HFO�PD�?FAHP=D�:VxVL�>FCABF?�NC>�CDO�IPOFV�yPGPMC>MRL�HBF�OFAP?P=D?�GCOF�>FEC>OTPDE�?GC>H�APHR�OCHC�PD�HBF�A=GG=D?�GCR�BCKF�IPOF?Q>FCO�FqFAH?�=D�FA=D=GPF?�CDO�C?�?@AB�HBF�A=GQFHPHP=D�MCI�A=DAF>D?�HBCH�GCR�C>P?FL�G@?H�UF�@DOF>?H==O�H=�FD?@>F�HBCH�HBF�nz{?�FDKP?P=DFO�uPEPHCM�yPDEMF�|C>JFH}~�P?�CUMF�H=�@HPMPrF�HBF�KC?H�CG=@DH�=N�OCHC�IPHB=@H�A>FCHPDE�CD�@DNCP>�A=GQFHPHP=D�FDKP>=DGFDH�IBPAB�GCR�DFECHPKFMR�AC?ACOF�HB>=@EB�|FGUF>�yHCHF�FA=D=GPF?V��=D?Fs@FDHMRL�HBF�>FA=ETDPHP=D�CDO�COO>F??PDE�=N�HBF?F�MFECM�ABCMMFDEF?�PD�HBF�A=DHFSH�=N�?GC>H�APHR�OCHC�A=GG=D?�P?�A>@APCM�N=>�HBF�F?HCUMP?BGFDH�=N�Q=MPAPF?�N=>�M=DETMC?HPDEL�?@AAF??N@ML�CDO�?@?HCPDCUMF�?GC>H�APHR�OCHC�A=GG=D?V�}~�nzw�vn�����||oyyo��V�keaa�f̀ĉd̀ef�hjea�d�\�keaàgg̀ef�de�d�\���jeb\̂f��̂j�_̀̂a\fd���\�ke�fc̀_��d�\���jeb\̂f��cefeàc�̂f��iec̀̂_�keàdd\\�̂f��d�\�keaàdd\\�eh�d�\��\]̀efg�����m̀]̀d̂_�ìf]_\��̂ j�\d�idĵd\]l��ej���jeb\V��=DMPDF���KCPMCUMF�CH��BHHQ?���F@>TMFSVF@>=QCVF@�MFECMTA=DHFDH�n������vu<��@>P��n�n��~:�x~u��x�:�N>=G�n����AAF??FO��xxVx�V:�::V
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��������	
���
�������������
����
������������
�	��
��������� �!"#$$%�&�&'()** �+�����,-�#$$%��!.!(.. &�+�����
,

/0123�45463�789:�463�;8:�4:<=>?@@AB�AC<�DE?F?GH�IF=@AF=>H�JKLMB�KC�DE?�LK@@KC�NKK<�FADE?F�DEAC�LK@@?FL=A>�LKCB=<?FAD=KCBO�PB�I?F�PFD=L>?�Q�R��S�KJ�DE?�TUP�<ADA�=CD?F@?<=AF=?B�GH�<?J=C=D=KC�AF?�KC>H�DEKB?�B?FV=L?B�WE=LE�A=@�DK�X?BDAG>=BE�LK@@?FL=A>�F?>AD=KCBE=IB�JKF�DE?�IMFIKB?B�KJ�<ADA�BEAF=CNYZ�DE=B�WKM><�F?BDF=LD�DE?�WAH�=C�WE=LE�A�EHIKDE?D=LA>�B@AFD�L=DH�<ADA�LK@@KCB�KFNAC=[?<�AB�A�<ADA�=CD?F@?<=AFH�LKM><�KI?FAD?�AB�=D�WKM><�EAV?�DK�G?�IF=@AF=>H�KJ�A�LK@@?FL=A>�LEAFALD?F�FADE?F�DEAC�RB?>JSNKV?FCACL?�KF=?CDAD?<O�\V?C�DE?�I?FL?ID=KC�KJ�A�LK@@KCB�DEAD�=B�=CD?C<?<�DK�BK>V?�BKL=A>�<=>?@@AB�JKF�DE?�>KLA>�LK@@MC=DH�G?=CN�A�IF=@AF=>H�LK@@?FL=A>�?CD=DH�WKM><�>=]?>H�CKD�G?�ADDFALD=V?�IFKIKB=D=KC�JKF�DE?�>KLA>�LK@@MC=DH�<M?�DK�DE?�AIIAF?CD�LKĈ=LD�KJ�=CD?F?BD�G?DW??C�LK@@?FL=A>�LKCL?FCB�AC<�DEKB?�KJ�DE?�>KLA>�LK@@MC=DHO�_KF�=C�A�LK@@KCBZ�DE?�>ADD?F�BEKM><�A>WAHB�LK@?�G?JKF?�DE?�JKF@?FO_MFDE?F@KF?Z�=D�WKM><�AII?AF�DEAD�<?BI=D?�DE?�BM=DAG=>=DH�KJ�DE?�<ADA�=CD?F@?<=AFH�?CD=DH�JKF�DE?�?@IKW?F@?CD�KJ�>KLA>�LK@@MC=D=?B�?V?C�=C�F?>AD=KC�DK�DE?=F�CKC̀I?FBKCA>�<ADAZ�=D�B??@B�MC>=]?>H�DEAD�DE=B�DHI?�KJ�>KLA>>H�KWC?<�<ADA�=CD?F@?<=AFH�WKM><�J=D�DE?�F?aM=F?@?CDB�KJ�DE?�TUPO�PC�=@IKFDACD�IAFD�KJ�DE?�<?bC=D=KC�KJ�A�<ADA�=CD?F@?<=AFH�=B�DEAD�=D�<K?B�CKD�IFKV=<?�=DB�B?FV=L?B�=C�A�cL>KB?<�NFKMIdefO�PB�L>AF=b?<�=C�PFD=L>?�QR��S�RLSZ�B?FV=L?B�cMB?<�GH�@M>D=I>?�>?NA>�I?FBKCB�=C�A�L>KB?<�NFKMId�AF?�BI?L=bLA>>H�?gL>M<?<�JFK@Z�DE?�<?bC=D=KC�KJ�A�<ADA�=CD?F@?<=AFHO�h?�?CD=D=?BZ�WE=LE�>=]?>H�W=>>�=CL>M<?�CM@?FKMB�>?NA>�I?FBKCBZ�DEAD�A�B@AFD�L=DH�<ADA�LK@@KCB�LEKKB?B�DK�BEAF?�DE?=F�<ADA�W=DE�LKM><�G?�=CD?FIF?D?<�AB�A�cL>KB?<�NFKMId�AB�DE?�BEAF=CN�KJ�DE?�<ADA�WKM><�EAV?�DK�G?�AIIFKV?<�bFBD�GH�DE?�LK@@KCBO�h?F?JKF?Z�DE?�F?BM>D=CN�c@AF]?DI>AL?d�JKF�<ADA�WKM><�CKD�G?�KI?CZ�GMD�FADE?F�BMGi?LD�DK�IF=KF�AIIFKVA>�KJ�DE?�LK@@KCBZ�WE?F?�DE?�<?L=B=KCB�DK�BEAF?�<ADA�WKM><�CKD�C?L?BBAF=>H�G?�IF=@AF=>H�NM=<?<�GH�LK@@?FL=A>�LKCL?FCBZ�GMD�DEKB?�KJ�DE?�LK@@MC=DH�=C�F?>AD=KC�DK�DE?=F�?g=BD=CN�BKL=A>�<=>?@@ABO�h?F?JKF?Z�=J�A�LK@@KCB�DHI?�KJ�<ADA�=CD?F@?<=AFH�=B�LF?AD?<�?gL>MB=V?>H�JKF�DE?�IMFIKB?�KJ�BEAF=CN�DE?�<ADA�N?C?FAD?<�GH�DE?�AF?A�NKV?FC?<�GH�DEAD�LK@@KCB�=C�A�B@AFD�L=DHZ�=D�B??@B�>=]?>H�DEAD�BMLE�A�<ADA�=CD?F@?<=AFH�WKM><�JA>>�AJKM>�KJ�DE=B�IAFD�KJ�DE?�<?bC=D=KC�=C�DE?�TUPO�jKCB?aM?CD>HZ�DE=B�WKM><�@?AC�DEAD�=J�BMLE�A�LK@@KCB�DHI?�KJ�<ADA�=CD?F@?<=AFH�WAB�DK�G?�B?D�MIZ�=D�WKM><�EAV?�DK�F?@A=C�KI?C�DK�JAL=>=DAD?�DE?�BEAF=CN�DK�KDE?FB�=C�KF<?F�DK�CKD�F=B]�G?=CN�LKCB=<?F?<�A�cL>KB?<�NFKMIdZ�WE=LE�AFNMAG>H�G?N=CB�DK�<?J?AD�DE?�IK=CD�KJ�G?=CN�A�DKK>�DK�?CAG>?�DE?�B?>J̀NKV?FCACL?�KJ�CKC̀I?FBKCA>�<ADA�N?C?FAD?<�GH�DE?�AF?A�LKV?F?<�GH�DE?�LK@@KCBO�PB�A�F?BM>DZ�MCJKFDMCAD?>HZ�<?BI=D?�DE?�BMFJAL?̀>?V?>�IKD?CD=A>�KJ�<ADA�=CD?F@?<=AF=?B�G?=CN�A�>?NA>�JKF@�JKF�DE?�?CAG>=CN�KJ�LK@@MC=DH�B?>J̀NKV?FCACL?�KJ�CKC̀I?FBKCA>�<HCA@=L�B@AFD�L=DH�<ADAZ�DE?H�WKM><�CKD�JA>>�=CDK�DE?�TUPdB�<?bC=D=KC�KJ�A�<ADA�=CD?F@?<=AFHO�hMBZ�=J�<ADA�=CD?F@?<=AF=?B�AF?�MCBM=DAG>?Z�DEAD�>?AV?B�DE?�KDE?F�C?W�<ADA�?CD=DH�LF?AD?<�GH�DE?�TUPZ�DE?�<ADA�A>DFM=B@�KFNAC=[AD=KCO�ef�k?NM>AD=KC�R\lS�QmQQnopo�KJ�DE?�\MFKI?AC�qAF>=A@?CD�AC<�DE?�jKMCL=>�KJ�fm�rAH�QmQQ�KC�\MFKI?AC�<ADA�NKV?FCACL?�AC<�A@?C<=CN�k?NM>AD=KC�R\lS�Qm�on�sQe�RTADA�UKV?FCACL?�PLDSZ�PFD=L>?�Q�R��S�RLSO



��������	
���
�������������
����
������������
�	��
��������� �!"#$$%�&�&'()** �+�����,-�#$$%��!.!(.. &�+�����
,
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