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2050: The Story of Urbidata
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Abstract At the moment of writing, we are witnessing a data revolution. In this
chapter we present our perspective on the direction of the developments in the
coming 30 years. By offering both a dystopian and a utopian vision on the (open)
data world in 2050, we open the debate on the direction the use of open data should
take. This final chapter demonstrates that current developments towards open data,
which can be referred to as the democratisation of data, paradoxically result in a

One can look back a thousand years easier than forward fifty.
Edward Bellamy

If we wish to remain human, then there is only one way, the way
into the open society. Karl Popper
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very few data companies that have access to significant portions of data available
globally including open government data, without sharing these data fully with
society. We argue that this skewed balance in the information position of gov-
ernment, citizens and the (big) data companies may result in a dictatorship domi-
nating our information societies over the coming decades. Therefore, we hold that
the current open data system should be revolutionised from the democratisation of
data available to and controlled by the happy few into a data democracy for all, a
true open society.

Keywords Open Data � Open Government � Future � Research challenges
2050

14.1 Introduction

We are witnessing a data revolution. The nearly eight billion people on this world
(and their devices) produce unimaginable amounts of data, seven days a week, 24
hours a day. A continuous stream of data in areas such as transport, energy and
health that will only increase. Data that are increasingly shared publicly in com-
bination with advanced analytics, and increasingly powerful computers gives
government, the business community, but also the residents of this world, the
opportunity to exert influence on all aspects of life. The world is becoming smarter
and smarter. The road for new economic models is open. A risk-free life looms.1

But as all eyewitnesses of revolutions, we have no idea where we stand now.
The history of revolution can only be written by the generations to come. The
march of time will bring the needed distance in order to reflect on the develop-
ments. At this moment, we can only describe what happens, put the developments
in perspective as we perceive it and try to explain the developments. However, there
are clearly limitations if we want to describe what the actual developments will
mean for the direction the data world will take. In this chapter, we will undertake an
ambitious work. We will present our perspective on the direction of the develop-
ments in the next 30 years. By offering both a dystopian, the data dictatorship, and a
utopian vision, the data democracy, on the (open) data world in 2050, we open the
debate on the direction the use of open data should take.

In search for a fixed point, a starting point, we will first return to the nineteenth
century, more specific to the year 1887. The year that an American, a former lawyer
disappointed in the legal profession and faced with the hardship of many and the
accumulation of richness by a small group of entrepreneurs, presents his Utopia.

1 Cf. McGough 2013; Gill 2006; Fischer and Poland 1998.

270 H. Ploeger and B. van Loenen



14.2 A 19th Century Vision of a Data Driven World

The book “Looking Backward 2000–1887”2 tells the history of Julian West, a
citizen of Boston who falls asleep in 1887 and only wakes up in the year 2000. To
his astonishment he finds himself in a completely different world. No traces of the
slums, impoverishment, exploitation, labour strikes and violence so common in an
age dominated by the doctrine of laissez-faire capitalism. In the year 2000,
everyone lives in a healthy environment, in a society based on collectivism.
Poverty, unemployment and inequality are things of the past.

The intention of the writer, Edward Bellamy, was to provide the public a forecast of
the next stage(s) in the industrial and social development of mankind.3 ‘Looking
Backward’, and its sequel ‘Equality’, made an enormous impact on the public debate
at the end of the century. It even gave birth to a political movement, aimed to realize
the sketched Utopia.4 And until this date, the writings of Bellamy are studied and
discussed by scholars.5

The reader of today will feel uncomfortable with Bellamy’s idea of full employment
provided by enlistment of all citizens reaching the age of 21 in ‘the industrial army’.
This workforce ordered in a strict hierarchy resembling the ranks in an army, is a
crucial concept for the collectivist organization of the economy and therefore, the
foundation of society as envisaged in Bellamy’s Utopia.6 The introduction of the habit
of families to dine in restaurants (‘dining-houses’), instead of taking the trouble of
cooking at home,7 provides evidence of his belief in the triumph of the collective over
individualism. Another example is his vision of shops offering identical products of the
same quality, at the same price anywhere in the country.8 In fact, the shops in his
Utopia only show samples, as the products are distributed directly from central
warehouses to the individual customer. The latter resembles in some sense the online
shopping stores of today, with the important difference that in this sector actually fixed
prices for the same products are a far cry from Bellamy’s Utopia. Not only because of
several competing firms offering different but very similar products on the web, but also
because of the practise of dynamic and personalized pricing in online stores, showing
different prices at the same time for the same item to different customers, based on the

2 Bellamy 1890.
3 Bellamy 1890 (Postscript, The rate of the world’s progress), p. 234.
4 See Lipow 1991.
5 Some recent examples are: Robertson 2018; West 2018; Watson 2017; Jung 2015; Sargent 2016.
6 Lipow 1991, Chapter 8.
7 Bellamy 1890, p. 201 (Chapter 24): “Not only is our cooking done at the public kitchens (…) but
the service and quality of the meals are much more satisfactory if taken at the dining-house. The
two minor meals of the day are usually taken at home, as not worth the trouble of going out; but it
is general to go out to dine”.
8 Bellamy 1890, p. 145 (Chapter 10): “The assortment in all is exactly the same, representing as it
does in each case samples of all the varieties produced or imported by the United States. That is
why one can decide quickly, and never need visit two stores.”
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information the seller has on them.9 The ethics of pricing based on an individual’s
personal data illustrates that Bellamy’s futuristic vision, after more than 120 years, can
still inspire those who want to discuss the way we should take to tackle the challenges
of today’s data world.

In 1887, when the use of electricity in houses and factories was a novelty and Bell
had just invented the telephone, Edward Bellamy envisaged the significance of elec-
tronic communication, and more importantly, the impact of constant data exchange on
everyday live in the future. This latter holds especially true for his ideas about matching
production and consumption. His model of (as we may call it) a “guided market
economy” would, in his opinion, make an end to economic crises, shortages and
overproduction. As explained to Julian West by Doctor Leete, one of the inhabitants of
Boston, who introduces his visitor from the past to the new society:

Overproduction in special lines, which was the great hobgoblin of your day, is impossible
now, for by the connection between distribution and production supply is geared to demand
like an engine to the governor which regulates its speed.10

It implies a perfect match between demand and supply. Although his description
of the underlying technical system was not detailed, it inhibits the existence of a
data ecosystem, in which data on behaviour, production, and demand are crucial.
Bellamy’s vision of everyday life with everyone connected to a kind of ‘internet’,
for instance making it possible for the individual citizen to witness all events all
over the world or to tune in a sermon by a preacher, a lecture of a professor at an
university anywhere in the country, or music performed by the best orchestras,11

makes us assume that his system that leads the production, relies heavily on data.
The idea of keeping track of the behaviour of the people and, therefore, enabling the

monitoring of the fluctuations in demand and changes in preferences, fits well with his
sketch of an isolated society in his short-story ‘To Whom This May Come’, also known
as ‘The Island of the Mind-Readers’.12 Here, Bellamy tells us the story of a passenger of a
ship, travelling from Calcutta to New York, who becomes shipwrecked and finds himself
alive on the shores of an island in one of the archipelagos in the South Seas. The hapless
traveller meets a race of people who have lost the art of talking, and regard sound as a
very gross way of communicating. However, the islanders understand each other perfectly
because they see what they think. Thus, the castaway discovers brain-to-brain commu-
nication has led to another society. From Bellamy’s perspective, clearly a superior society:

(…) think what health and soundness there must be for souls among a people who see in
every face a conscience which, unlike their own, they cannot sophisticate, who confess one
another with a glance, and shrive with a smile! Ah, friends, let me now predict, though ages
may elapse before the slow event shall justify me, that in no way will the mutual vision of

9 See Walker 2017.
10 Bellamy 1890, p. 166 (Chapter 22).
11 Bellamy explains that all houses are connected to this system. As he calls this a ‘telephone’ it
seems that he did not foresee that in our days the visual element is as important, nor did he
envisage wireless connections. Nevertheless, he grasps the core of the age of internet.
12 Bellamy 1898.
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minds, when at last it shall be perfected, so enhance the blessedness of mankind as by
rending the veil of self, and leaving no spot of darkness in the mind for lies to hide in. Then
shall the soul no longer be a coal smoking among ashes, but a star in a crystal sphere.13

Mind-reading, the ability to know others’ thoughts: the ultimate concept of
transparency and accountability.

14.3 Looking Backward from the Year 2050

Transparency and accountability are two essential elements for Karl Popper’s open
society; ‘a democratic society, with alert and engaged citizens able to understand
and to use the information that is accessible to them’.14 Promoting transparency and
accountability of government is also one of the drivers of open data.15 This brings
us back to the subject of this chapter. What will the future bring us in the field of
open data? Inspired by Bellamy and other writers of utopian science-fiction, we will
imagine life in 2050. Let us focus on one particular person and give her a name as a
tribute to Bellamy’s utopian novel: Juliette West. What might be the world she will
find herself in halfway this millennium?

We will take her to the fictional city of Urbidata, a major city somewhere in the
world, in the year 2050. Mankind has overcome all major challenges we are facing
now, for example, food security, the rich-poor divide and global warming. A major
contribution to this will be data. The availability of (free) data and the increased
possibilities to analyse these data, will lead us to the super smart societies that
minimises losses and maximises benefits. As Bellamy envisaged, and what has
already been put in practise at the moment, real time and accurate data will make it
possible not only to analyse what happened (information on the past), what happens
now by use of streaming data (information on the present), but also to make the
utmost accurate forecasts about the future.

We will sketch two scenarios for the year 2050 and open data. Both scenarios are
based on current trends. The first scenario foresees an era in which data creation,
processing, dissemination and use and reuse is controlled by a few worldwide
operating organisations: the data dictators. An opposite scenario, the data democ-
racy, argues that in 2050 data creation, processing, dissemination, use and reuse is
available to all at all times and without restrictions, and adopted by all: an ubiq-
uitous and inclusive open data ecosystem, the data democracy.

13 Bellamy 1898.
14 Holzner and Holzner 2006, p. 1; This definition builds on Popper 1966, p. 173 who refers to the
open society as one “in which individuals are confronted with personal decisions” as opposed to
the closed society, i.e. a “magical or tribal or collectivist society.”
15 Cf. Kitchin 2014, p. 66; Janssen 2012; Lourenço 2015.
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14.4 Scenario 1: Data Dictatorship

At first glance, life in the city of Urbidata is not unpleasant. Juliette marvels at the
possibilities that new technologies offer the citizens. Many tasks are now com-
pletely automated: most lawyers are replaced by artificial intelligence (AI), robots
clean the roads, small vehicles offer fast and efficient transportation for all citizens.
The city planners of 2050 seem to have found a solution for all challenges, sup-
ported by AI and the data generated by the smart city.

The centre of the city is dominated by a huge, cone-shaped building. No windows
are visible and just a few entrances exist. One can only access each entrance by a bridge
that crosses the ditch around the monolithic concrete construction. Countless sensors,
both visible and invisible, monitor any movement within the surroundings. Robots are
ready to act on any suspect motion. This well-protected and well-guarded, bunker-like,
building is extremely important. It is the beating heart of the smart society: the Data and
Algorithm Heart (DAH). Juliette is fascinated by DAH. The building houses a digital
organism that monitors 24/7 the well-being of every part of society. DAH determines
the way people live their lives and society lives society. Economy is determined by
DAH, individual behaviour and performance and also the political system are con-
trolled by DAH. DAH has ensured that the crime rates have never been as low as in
2050,16 that healthy life expectancy is over 100 years, the economy is growing every
year significantly, and people have never been happier. Of course, this is all according
to the official data provided by the DAH to the public.

DAH also takes care of individual inhabitants (or society participants) supported
by all devices that are connected to it. Coincidence is something from the past.
DAH monitors, knows and predicts everything, and, therefore, offers the best
solutions based on the individual profile of each citizen. As an inhabitant of
Urbidata, Juliette’s life is dominated by decisions based on her data and algorithms
designed to her personal situation, which are both not controlled by her.

As are every family with young children, she is provided the luxury of a child care
robot, which is reporting 24/7 about the performance of the child(ren) and the family.
Of course, the fridge is automatically filled with preferred products and she is aware
that her fridge does not warn her anymore when the expiration date of a product has
passed. Waiting is something of the past now her kitchen autonomously orders the
needed products to ensure that the robot-cook can prepare a healthy meal. In case
Juliette wants to prepare a dish herself, in the ‘old fashioned way’, her electronic butler
will suggest her a recipe based on the best of ingredients available and taking into
account her likes and dislikes, her mood, the time of year, the meals she had in the past
twelve months and, last but not least, the food that will benefit her health best,
Windows open and close when the home e-manager decides it is needed. Any risk of a
malfunction in the complex system of equipment that serves the inhabitant of the house
will be noticed and fixed before something will break down.

16 Cf. Ferguson 2017.
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Mobility in the year 2050 is fully automated, and somehow, Juliette realises that she is
picked up every morning at the exact right time because her work and private agendas,
her personal mood and health status app are linked to the autonomous transportation
system of the city. Although Juliette remembers the stories of her grandfather about a
British sketch comedy ‘Little Britain’, where a receptionist in various companies could
not sell a product because “computer says no”,17 she is sure that these were typical stories
of the early 2000s and were resolved a long time ago by DAH. And, in the event of any
dispute or crime (both are by the way very rare), the Robo-courts, automated judges—
based on AI—will deliver the righteous judgment, taking into account all data available.

Although she does not have access to the data and algorithms determining her life, as
a citizen society can build on, Juliette—as all inhabitants of Urbidata—fully trusts the
system and believes that its decisions are best for her and society. The high amount of
trust in the system is something the system has consistently worked on since the
beginning of the information age. DAH input and output are now controlled by a limited
number of organisations that fully rely on each other. The way the system is built, and
the complexity of its processes and algorithms resulted in a de facto data dictatorship. But
it is not the dictator Juliette knows from her holographic history library, not a political
leader who possesses absolute power, such as Napoleon Bonaparte or Stalin; a human
with his (or her) preferences and whims. No, the data dictatorship is a system, developed
in some sense by a group of worldwide enterprises that control the data streams, and sell
products (including health, safety and justice) to the people. As the advertisements say:
‘DAH: your personal happiness’. A small, select group of people may have an idea of
how parts of the system function, but no human fully understands the design of the
system, and the principles of the input and outputs of DAH. Everybody trusts that DAH
takes the right decisions, trust that false decision can and will be corrected, and trust that
the process of automatic appeal to a decision on an individual is just.

Life in 2050 is determined by DAH. This has resulted in processes that are
significantly faster than in the past, in less room for corruption, in lower crime rates
and to a very efficient society. Citizens, the commercial sector and government
produce those data, and benefit from the information products and decisions based on
those data, but lost control. They are fully dependent of the products and the decisions
the data dictator makes for them, even though people may feel that nothing happens
by pure chance or accident. And, although DAH propagates the message that it
connects people and supports the community, all data generated by that community
are only offered to that same community as products by the same DAH. Therefore, it
is also crucial that DAH is well protected, against natural disasters, power failure or
not-authorized human interventions (well-intentioned or malicious). Any mishap
may result in a calamity; maybe even the end of civilization as we know it, some
pessimists think. However, as DAH continuously assures, any security risk is pre-
dicted, monitored, and acted upon. In fact, any security risk seems to be just a
technical issue, and technical solutions, data and DAH will solve anything.

17 Even if the customer should have been offered the product. See http://littlebritain.wikia.com/
wiki/Carol_Beer (Accessed June 2018), see also O’Harrow Jr. 2005.
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But maybe another disaster looms. If the continuous collection and sharing of data
provides us a clear image of the past and allows us a clear, albeit continuously updated,
view on the future, what will be the impact of this mankind? What is the future of
fundamental rights, data protection in particular? Will this force us to reconsider the
concept of privacy? Is this the end of privacy?18 Ultimately, ‘Providence’ constructed
by humans, and built on data and machines under control of a small group of com-
panies, is this a movement from Popper’s open society ‘in which men have learned
(…) to base decisions on the authority of their own intelligence’19 back to the ‘closed
society’, characterized by its submission to magical forces?20 Is this the end of human
autonomy? A high price for the world in which Juliette finds herself.

Maybe another scenario is to be preferred: the data democracy.21

14.5 Scenario 2: Data Democracy

Without doubt, Urbidata is a healthy city, with a happy, involved community.
Scattered over the city, we find many large buildings. Large, but certainly designed
on a human scale. On top of each building is written: ‘For the benefit of all’. The
many doors are open. Juliette observes people going in and out. These buildings
house the data centres that continuously—24 hours a day, seven days a week—
process the data streams generated by sensors in Urbidata, but also the data streams
from other places and persons from all over the world. In the opposite direction, the
data centres of Urbidata send an infinite stream to the world. Everyone is free to get a
copy of the data they need. Everyone is free to offer data to the world, using the
facilities of the data centres. These buildings also serve as community centres, where
people meet and freely discuss new initiatives that will benefit the city and its
inhabitants. Together, all these connected centres are the throbbing heart of Urbidata.

Juliette’s history guide explains that mankind was able to defeat the looming per-
spective of a world controlled by ‘data dictators’, large firms harvesting and controlling
the data streams. Thus, the level of surveillance resembling dystopian science fiction,
allowed their algorithms to control and manipulate every aspect of life. In the 2020s,
after several incidents involving the major data companies that delivered the promise to
‘connect people’ and to offer ‘solutions’ for all kinds of challenges, people became more
and more aware how these companies did not serve their interests. At the same time, but
in different places, a worldwide movement started that proved to be a major block to the
power of these enterprises. The movement stressed values such as autonomy, privacy,

18 See Sykes 1999; Whitaker 1999; Peissl 2002; Rubinstein 2012.
19 Popper 1966, note 1 to the Introduction.
20 Popper 1966, p. 1, p. 190.
21 Cf. Popper 1966, p. 201: “if we wish to remain human, then there is only one way, the way into
the open society. We must go on into the unknown, the uncertain and insecure, using what reason
we may have to plan as well as we can for both security and freedom” (italics in original).
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equity, openness and transparency. This kicked-off the next phase in the data revolution.
Instead of a data world ruled by a small group of enterprises that controlled all data
produced by ‘the internet of things’, the people created a data democracy.

In addition, this world of 2050 is based on continuous exchange and analysis of
data. Not only government data is findable, accessible, interoperable and reusable,
free of charge, but the same applies to data from any other data source: data is by
default open, unless there are overriding fundamental rights. To maximise the
transparency and accountability of operations, the open criteria also apply to the
underlying data models and algorithms. The primary driver and reason for opening
the data and algorithms is to facilitate and fully support the execution of societal
tasks, either public, private or personal tasks. The data democracy requires full
transparency in data-processing and processes of government, business and others
that are participating. The transparency is promoted through legislation requiring
the pro-active, multilingual, automated publication of the processed data, including
the data collection method, the collecting entity, the users of the data, and other
relevant metadata. In addition, a register of which data products build on which data
and which algorithms is published.

The citizen is in control of what he or she shares, with whom, when and for how
long, and his privacy is protected by AI that will guarantee the pseudonymisation of
personal data. By these means, it is also impossible to generate personal data from
the countless datasets that are available. AI will interfere at the moment such a risk
of identification occurs. The data infrastructure is shared by public, private and
other stakeholders and is upheld by a legal self-enforcing system. Data in the data
democracy are regarded as a public good,22 lacking (intellectual) property rights for
data. Everyone is able to share and distribute the data. The integrity of a shared
open data set is checked by technology based on the blockchain of the early 21th
Century: Distributed data storage as one of the fundaments of the data democracy.

The result is on the one hand very similar to the life of Juliette in the data dicta-
torship, but is on the other hand incomparable. As an inhabitant of Urbidata, Juliette’s
life is supported by decisions based on her data and algorithms designed for her
personal situation. In the data democracy, her fridge also acts when a product is expired
and orders new products to ensure that a meal can be cooked. She is picked up every
morning at the exact right time because her work and private agendas, her personal
mood and health status app are linked to the autonomous transportation system of the
city. The difference is that Juliette, and the other citizens of Urbidata control the system:
they can access at all times without delay DAH, see how decisions are being made,
challenge decisions and change their preferences if they decide they want to. Data
complexity is not an issue because of the freely available individual data transparency
toolings that are at everyone’s disposal.

Because of this design, excessive protection of the data centers against any incident
as in the data dictatorship needed to secure everyday life against calamities, is no longer
required. The risk-free life has not been established, but creativity flourishes.

22 This implies that data is in the public domain.
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14.6 Towards 2050: An Open Data Ecosystem

In the previous sections, we sketched two possible, but extreme, scenarios that may
become reality in the (near) future. In both instances, a data ecosystem has been
realised, one system restricted and controlled by a limited number of parties and
another controlled by and open to all. Which scenario is most likely to become reality is
unknown. But there are several smaller steps that may contribute to a sustainable open
data ecosystem. Before we propose our research agenda (in Sect. 14.7), we will first
make several observations about the open data ecosystem in 2050.

In Chap. 1, we considered an open data ecosystem as a cyclical, sustainable,
demand-driven environment oriented around agents that are mutually interdepen-
dent in the creation and delivery of value from open data.23 Such an ecosystem
builds on an infrastructure that fulfils the basic requirements of the ecosystem.
Whilst the ecosystem especially allows niche uses (specialised communities of use)
to emerge,24 the infrastructure seeks to support the widest possible range of uses of
the data. An open data infrastructure as the basic physical and organisational
structure and facilities needed for the functioning of an open data ecosystem.
A sustainable ecosystem should benefit all and respect fundamental rights.

At this moment, open government data is at the very core of the open data
ecosystem: data that are collected by or on behalf of government.25 Access and
reuse of government data is promoted by open data policies, and legislation pro-
vides users means to enforce access, upon request, without any justification and
with redress mechanisms in place for instances when access and reuse are refused.
Although a significant amount of the literature has focused on open government
data,26 and as a consequence on the open government data ecosystem,27 a sus-
tainable open data ecosystem is not limited to open government data.

From the beginning of the 21th century, the rise of the digital era, we have
witnessed the role of government data in the data society to smoothly diminish
towards a more marginal one. The majority of the annually newly created data is in
the private (i.e. commercial) domain. The figures are mind-boggling. For example
in 2012, Facebook revealed 219 billion photo uploads, and 140 billion friend
connections.28 In 2013, it has been estimated that every day 2.5 Exabytes (2.5 �
1018 bytes) of data, an equivalent to 200 million DVDs of 5 Gb, are created (IBM,
2013) and this amount will only grow. In 2017, the world processed 18,264,840
megabytes of wireless data per minute.29 One year later, in May 2018, every

23 Boley and Chang 2007; Harrison et al. 2012.
24 Davies 2010; cf. the concepts of infrastructures and business systems in Chan et al. 2001.
25 See Chap. 1.
26 See, for example, Harrison et al. 2012.
27 See Chap. 1 of this book.
28 Ionescu 2012.
29 Hale 2016.
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second, on the social network 8,000 tweets are published, 27,000 Youtube videos
viewed, more than 40,000 queries are processed by the search engine Google and
more than 2 million emails are sent.30 And all these data are forever and never
sleep,31 despite the right to be forgotten.32 Where in the past data that were deleted
—e.g. by destroying the physical data carrier, such as paper files or floppy disks—
they were definitely gone. Today, data can be stored anywhere, reproduced
indefinitely, but also modified without loss of quality and, therefore, also reused
indefinitely in time by anyone. Moreover, exchange of data is not limited to
one-to-one relations, or one-to-many communications (such as a television trans-
mission), but allows for exchange from everyone to anywhere.33 Therefore, in
principle, an unlimited number of copies is available to an unlimited number of
users, for an unlimited period of time.

In practice, the majority of such non-government data, either collected or con-
trolled by businesses, researchers or citizens, are not readily accessible to all, for
example through a general right of access or reuse.34 It may be worrying when (a
single or limited number of) parties have data at their disposal which are highly
relevant for the execution of a (public) task, but not shared with others, for example,
with government. The information position of government (in this example) may be
limited if they rely on two-year old data while real-time data are available outside
government. Government may then not only have to rely on the knowledge of the
parties outside government, but also on the data of these parties. That is, if these
parties are willing to share their data either voluntary, at a price, or otherwise35 (see
Fig. 14.1). Private sector may collect open government data, and provide the
improved data through user-friendly services back to government at a price at
against restrictive, not open, use conditions.

The limited access to non-governmental data can be explained by the means
available to control the data. Currently, the world regards data as an asset. As the
Economist wrote in May 2017: “Data is the world’s most valuable resource”.36

30 See https://www.internetlivestats.com/ (accessed 29 may 2018), a website of the international
Real Time Statistics Project. See also Pappas 2016.
31 James 2017.
32 Making data unfindable, for example, does not imply that the data is removed.
33 Leaffer 1995, p. 6.
34 For example, in many countries access to commercial data is limited to review one’s own
personal records, or specific legal reasons need to exist to enforce access (e.g., for law enforce-
ment, national security). In specific instances, government may have legal instruments to access
these data, for example for criminal investigations, law enforcement, or national security purposes.
35 European Commission 2017 is moving towards a direction of mandating access to privately held
data for public interest purposes (See Chap. 2 of this book).
36 “The world’s most valuable resource is no longer oil, but data”. 6 May 2017. https://www.
economist.com/leaders/2017/05/06/the-worlds-most-valuable-resource-is-no-longer-oil-but-data.
Accessed June 2018.
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Therefore, it allows for legal and technical mechanisms to have maximum control
over the data. Traditionally, this is achieved by means of intellectual property rights
in data. But there is now a legal debate going on whether data, although being
immaterial, should be considered to be an object that can be in legal possession, i.e.
that data can be owned just like one can enjoy the property rights of a car, a
painting, a book, or a computer.37

Next to this movement towards ‘proprietarisation’ of data, there is a trend towards
extending intellectual property rights to terms that go beyond the protection of cre-
ativity and innovation by the original author.38 An illustration is the extension in the US
of the duration of copyright from 14 years to 28 years to 50 years to 70 years and
possibly to 100 years after the death of his creator, Walt Disney.39 This shows clearly
that the author of the ‘data product’ itself will not benefit nor will be blocked from
further creativity due to the inability to claim copyright over his product. Why should a
company benefit 100 years after the death of the author from his/her creation?40 In the
context of data, the EU provided an alternative way of controlling with the Database
Directive. Here, creativity is not so much the driver, but rather the protection of
substantial investments, qualitatively or quantitatively in the data.41

Control over the data used to be typically in the hands of the creator of the data.
However, in 2018, control over the data is typically not in the hands of the creator,
but in the hands of the processor of the data, being either in the hardware, software

Fig. 14.1 The current (2018) open data system: an imbalance [Source The authors]

37 See Thouvenin et al. 2017.
38 However it should be noted that originally, after the invention of book printing in the 15th
Century, ‘copyright’ was the right granted by the government to print and publish books, and,
therefore, used as a means to regulate the printing of—for the government potentially dangerous—
works. See Leaffer 1995, pp. 3–5.
39 Schlackman 2017; Slaton 1999. This has also influences copyright acts beyond US, see Khurana
and Khurana 2017 for India where film companies pressed for an extension of the protection to 95
years.
40 See the lawsuit on the song ‘Happy birthday to you’ (“Rupa Marya, et al. v. Warner/Chappell
Music, Inc., et al.” United States District Court for the Central District of California. September 22,
2015. Case Number CV-13-4460-GHK), settled in 2016: Marya et al. 2015; see also Kasperkevic
2016.
41 See Directive 96/9/EC of 11 March 1996 on the legal protection of databases, OJ L 77/20.
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or platform, through which the data flows. Some new cars, for example, can only be
bought by a regular citizen if a contract with a data paragraph is signed off. In this
data paragraph, the citizen, the owner of the car, transmits the rights of the data
generated by its sensors (e.g. the navigation system) to the maker of the car, or to a
company associated with the car. So, not you as a car owner own your car’s data, it
will be the manufacturer of the car, your garage, the importer, the software system
developer, among others, that will control your data. With the introduction of
autonomous cars, they may even control you (e.g., going to a destination without
consulting you).42 One may conclude that the situation above sounds familiar: it
smells like a data dictatorship.

This transfer of ‘possession’ over the data and, therefore, the transfer of economic
power, might even get another, drastic, dimension in the light of the upcoming circular
economy (CE). CE is based on the premise that we no longer produce waste. Therefore
only commodities are used that are either regenerative within biological loops, or the
so-called technical loops. The biological loop relates to all those materials that can be
considered to be regenerative within the ecological system. All other materials and
commodities are expected to circulate in technical loops.43 This shift from the tradi-
tional, linear “take-make-use-dispose” model means that the functional use of a product
is crucial and not the possession (ownership) of it.44 Customers do no longer acquire the
ownership of the products they want to use. Instead, at the core of CE is the concept of
service providing45 or, in other words, ‘sale of functionality’.46 The owner of a house,
for example, is no longer the owner of the lighting equipment, or the elevator, or the
windows and the facade of the house, but only pays for those services (e.g. lighting,
vertical transportation or protection). In this case, the data generated by these ‘smart’
things allow the service provider not only to offer a better performance, but also to keep
full control over the things themselves and their use. In the example of the house, it may
imply that if the owner of the house fails to pay, the services will automatically stop.

Let us now go back to the case where the private sector collects open govern-
ment data, and provides improved data through user-friendly services back to
government. As part of a simple business model, government obtains these services
with improved government data for free or at a marginal price in the first period.
Even if these data services were available at a price, the total fee would only be a
fraction of the cost of the data collection budget of the government. Government
budgets on data collection will be questioned and eventually cut. In the end,
government will, and trusts to be able to, rely on ‘the market’ and abandons its data

42 In late 2017 GM introduced its Marketplace program, an in-car app that allows drivers to order
and pay for items such as coffee and gas directly from their car (Plungis 2018). We may also refer
to the initiative of Google and the City of Toronto where the data driven city becomes the centre of
city planning: http://www.blogto.com/tech/2017/10/google-alphabet-neighbourhood-future-
toronto/. Accessed June 2018.
43 Ellen Mc Arthur Foundation 2013, p. 24.
44 Stahel 2016.
45 Ellen MacArthur Foundation 2013, p. 48.
46 Lieder and Rashid 2016.
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collection activities. The private sector has obtained total control over the data that
is available: others can take it or leave it. The majority of companies will be driven
by profit maximisation, which not necessarily aligns with addressing other societal
interests. With government not as the single driver (monopolist), but as a (data)
slave of the private sector, and only those that afford to obtain the data will be able
to use it, the open data ecosystem has evaporated.47

A universal right to access and reuse data, as an extension of the scope of the
legal framework for open government data to any other data, may be a prerequisite
for a sustainable open data ecosystem: equal rights to access and reuse data for all
parties. Requests for data are to be accepted as a principle, and only in very specific
circumstances, defined by law, requests can be denied (see Fig. 14.2). Data as a
public good, that sounds like a data democracy.48

14.7 A Research Agenda

The life Juliette will live in 2050 is partly determined by the choices we make
today. In this section, we list several research avenues that may support these
choices and direct the agenda towards sustainable open data ecosystems.

What is the open data ecosystem?

Probably the very first question that pops up is the nature and scope of an open data
ecosystem. In Chap. 1, we explained the interplay between open data infrastructures
and open data ecosystems. But should these infrastructures and ecosystems be
regarded and studied as two separate things? How do they connect and how do they
look like? Would it have to be one global open data ecosystem to be sustainable or
can national open data ecosystems survive in co-existence with data ecosystems?
And how can we ensure that the open data ecosystem will not evaporate? Is the
suggested universal right to access and reuse data a fruitful direction towards

Fig. 14.2 An open data
ecosystem: ubiquitous access
and re-use rights to data
[Source The authors]

47 Cf. Onsrud 1998.
48 To prevent a situation where government is the data slave of the private sector, but to still
stimulate private sector to innovate, a middle way might be to limit this ‘universal’ access to data
right to only government users.
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sustainability? What will be the impact of a society without (intellectual) property
rights for data or databases? Will the ‘Walt Disneys’ of this world cease to exist?
Will new users innovate on newly available data, and will new business models
emerge?

Legal aspects

In this chapter, we proposed the introduction of a universal right to access and reuse
data in order to arrive at a sustainable open data ecosystem. This may imply that we
have to rethink legal concepts around intellectual property and data ownership. The
actual concept of intellectual property was developed in the age of the printed word. At
the moment information became shaped as digital data, automatically processed by
machines, and can be reproduced easy and without any cost, it becomes less evident to
speak about an ‘original’. Engagement in studies on the development of open data in
the current environment of mass production of data, especially taking into account the
case of machine-generated data and the rights created over them, might develop
alternative concepts, like the universal right to access and re-use, that will benefit all.49

In a true open data ecosystem, there is an overwhelming number of datasets
available. This may have consequences for the identifiability of the data. Although
today “The majority of the open data available is […] not of personal nature, nor
referring to issues that might encroach upon one’s privacy”,50 tomorrow, the
so-called mosaic-effect51 may have transferred many of these datasets into personal
data and can as such not be provided as open data.52 This may potentially have
severe impact on the availability of open data in many jurisdictions. A clear
boundary between personal and non-personal would stimulate open data use, but
this appears in many jurisdictions to depend on the specific circumstances of the
case. Dalla Corte53 rightly holds that “privacy and data protection do not neces-
sarily mean the impossibility to transform information that cannot be released as
open data into something that can be released safely”. But how exactly to balance
the utility of a dataset and the protection of personal data remains uncertain. Do we
need AI to instantly establish a balancing score of utility versus identifiability to be
‘safe’, do we need to reconsider the concept of personal data? Will jurisdictions that
lack legislation on personal data-processing benefit by developing products build-
ing on open data about people and move towards a data dictatorship? These are
only a few of the questions that should be subject to further study.

An open data ecosystem also raises questions about the liability in the data. Who
can be held liable for errors in the data and data services if these are based on a wide
variety of other sources and algorithms? In a data dictatorship, this will be corrected
by DAH, but how should these issues be resolved in any other system?

49 See also Chap. 6 of this book.
50 Dalla Corte, Chap. 7 of this book.
51 OMB 2013.
52 See Chap. 7 of this book.
53 Dalla Corte, Chap. 7 of this book.
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Governance

The scope of the open data ecosystem, and especially the incorporation and con-
sideration of the plethora of non-government data in the ecosystem, will have an
impact on the governance of the ecosystem. Where the governance of current open
government data systems mainly is in hands of government, the governance of the
open data ecosystem will require governance structures in which public, com-
mercial and citizens’ interests are equally represented. Global, national and local
public-private partnership constructs will be established to determine new rights,
roles and responsibilities among the various actors and organizations involved.
Who should be responsible for which part of the infrastructure? Who collects which
data, provides which services, manages access mechanisms, and who decides on
what? And what governance instruments can be used to steer the behaviour of
individual public and especially non-public actors, and the ecosystem as a whole.

Financial and economic aspects

In addition to the governance issues, the financial and economic aspects of the open
data ecosystem should also be further investigated. Currently, the benefits of open data
befall to society at large, whereas the costs are borne by organisations providing the
open data. The funding of organisations with the sole or primary task to collect data
face significant challenges. This situation will remain as long as data is not considered
key for the functioning of our societies. The introduction of a data tax may be one
direction, but inhibits significant transaction costs, something that open data itself
managed to diminish to the minimum. Research into funding models ensuring that
those that bear the cost of open data will be compensated in a sustainable manner
should be subject of further study. Further the sustainability of ‘data’ companies in an—
open—data society should be studied. We are aware of the impact open government
data may have on ‘data’ companies that provide very similar data, but how sustainable
is the open data ecosystem if ‘data’ companies also have to make their data available as
open data? So far we know very little about the effects and impact of open non-
government data. Can they survive the data democracy?

The user

In the end, the data user should be considered the main player in the open data
ecosystem. The design of an effective user driven open data ecosystem will be one of
the most challenging questions in open data research and practice. There is still very
little knowledge available on users, their needs, and effective strategies to accommodate
their needs. While current open data initiatives tend to focus mainly on professional
users, there are various other groups that might benefit from using open data and want
to apply open data immediately. Especially the needs of citizens are still barely con-
sidered.54 In addition, the issue of the divide between the data haves and the data
have-nots is still very real.55 Because many open data frontrunners are European and

54 See Harrison et al. 2012. Notable exceptions are Mulder et al. 2019 and Hivon and Titah 2017.
55 See Wresch 1996.
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North American countries, this may increase the socio-economic differences between
these countries and other regions in the world. Within countries or regions themselves,
a distinction can also be made between people who can deal with the available data (the
‘data cans’) and those who cannot or only to a limited extent (the ‘data cannots’).
Clearly this will have serious social implications or consequences, e.g. because (gov-
ernment) facilities do not appear to be equally accessible to everyone. This urges for
more (end) user-friendly data services, but also for accessible training opportunities for
all user groups of open data (community capacity building).

Assessment of the open data ecosystem

Finally, research into the assessment of the open data ecosystem will also be
required, in order to monitor and gain further insight into the status of open data
ecosystems and to understand the socio-economic benefits of a well-performing
open data ecosystem. However, while researchers still are struggling with assessing
open data initiatives and infrastructures, and especially with the use and impact of
open data, the assessment of the open data ecosystem itself will even be consid-
erably more complex and challenging. The first two (open data infrastructures and
initiatives) are compared to the latter (the ecosystem) much easier to define and
demarcate, in terms of involved actors, relevant policies and legislation and datasets
provided. Determining where the open data ecosystem begins, where it ends and
what it consists of, is more difficult. But this is a key step in its assessment.

Especially challenging in the assessment of the open data ecosystem will be the
measurement and evaluation of its success and value. The decision who should
benefit from a well-performing open data system partly is a question of ideology.
Should open data ecosystems especially provide social benefits (as in the sketched
data democracy), or do we put economic benefits first? Or is it possible to find the
balance between different benefits and beneficiaries?

14.8 Conclusions

In this chapter, we offered a dystopian and a utopian vision on the (open) data world
in 2050. It aimed at opening the debate on the direction the use of open data should
take. We demonstrated that current developments towards open data, which can be
referred to as the democratisation of data, results paradoxically in a very few data
companies that have access to significant portion of data available globally
including open government data, without sharing this data with society. We argue
that this skewed balance in the information position of government, citizens and the
(big) data companies may result in a dictatorship that will be dominating our
information societies in the coming decade. Therefore, we hold that the current
open data system should be revolutionised from a data dictatorship where data are
available to and controlled by the happy few into a data democracy for all. Such a
sustainable open data ecosystem may be arrived at through the introduction of a
universal right to access and reuse data. This leads us to rethink the existing legal
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concepts of intellectual property, data ownership, privacy and liability. Other
challenges that need to be addressed are the governance and the role of the user, and
the financial and economic aspects. But the most essential question to research is
‘what is the open data ecosystem, and how to assess it?’ The question how to
measure and evaluate its success and value, is not trivial. It also means that we have
to answer the most crucial question. The question that will be decisive for the open
data world of 2050: who should in the first place benefit from open data?
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