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EuDEco in a nutshell

EuDEco assists Europesnience and industry in understanding and exploiting the potentials of data reuse

in the context of big and open data. The aim is to establish asasthining data market and thereby
increase the competitiveness of Europe. To be able to extract the heméfdata reuse, it is crucial to

know how to understand the unditing economic, societal, legatd technological framework conditions

and challenges to build useful applications and services. Despite the amount of activities in this domain,
an effortis missing to develop use cases and business models that are economatady legally certain

and takesocietal needs and concerns into account. EuDEco will accomplish this by leveraging the
engagement of other projects conducting pilots on data reasevell as by the engagement of external
experts and stakeholdersuBEEco moves beyond the clasajgproaches by applying the approach of
complex adaptive systems to model the data economy in order to identify value netwsékgases and
business model$or data reuse. In the course of the project, tgther develop and refine the data
economy model in several steps by case studies on previous pilots on data reuselepghiranalysis

from legal, socieconomic and technological points of view, and byeasive tests of use cases and
business models with other projects. Therefore, it will analyse framework conditions relevant and
challenges related to data reuse and the emergence of asselfining data market. Finally, EuDEco will
deliver a model oftte data economy including viable use cases and business models as well as suggestions
and recommendations addressing the main legal, contractual, societal and technological concerns and
challenges such as contractual framework or data protection. Above #aDEco will develop an
observatory for policy makers enabling them to track the development of the data economy.

Disclaimer

© ¢ 2018 ¢ IVSZROOTER, LEIDEN, ASCEBRAUNHOFEAI rights reserved. Licead to the European
Union(EU) under conditions.
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Executive summary

As a final report, this documeptovidesan overview of the main project resulisincludes a description

of the EuDEco model, an overview of the online suraey the final set of recommenations and
presentatons of thetools developed within the scope of the project. The observatory is not addressed
since a dedicated deliverable is prepared at the same time.

The EuDEco model of the European data econoamsiders the data economasa complex adaptive
system(CAS)is based on a lardge qualitative, communitsfocused approachdescribes key elements of

the data economy and relationships between them, batps experts to better understand the
complexities of the data economyhe keymodelelementsare agentgdata providers, data distributors,
data users and solution providérsartefacts (data and technologies), strategies and environmental
factors.Artefacts are used by agents to support or facilitate responses to or interactions with other agents
or the enmironment. Strategies describe hothe responses and interactions of agents look .like
Propositions were formulated for particularly interesting observations or assumptions about elements
and their relationships.

The online survey was conducted with the d@arbetter understand the European data econor®f.the
responses received, 14dere included into the finalanalysis.Almost half of the surveparticipants
represented companiesAmong the other types of organisations represented were, for instance,
govanment bodies and research institutiorithe organisations represented by survey participanése

their headquartersan one of 33 countries, of which 24 are Member Statéshe European UnianAll

groups of agents addressed by the model were coveretibgtirveyThe sets of questions posed differed
dependent on the groups selected by the respondents. The survey included questions related to
objectives and rationales of agents in the data economy, interactions among agents, the data shared and
reused byagents, the technology useahdthe challenges faced by agents, and barriers and drivers.

Based on the intensive research that involved an intensive exchange of views and the study of numerous
stakeholders, recommendations were developed. The recommenadsatice relevant for policy makers

as well as foleaders ofactors actively taking part in the data economy. The recommendations are closely
related to the propositions described as part of the final model of the European data economy, build upon
preliminay recommendations, and address the requirements and barriers identified within the scope of
the project. The recommendations focus on legal, seetmnomic and technological aspects of the data
economy. For each recommendatiompproaches areoutline that may be useful to guiddts
implementation.

Finally, the document describ&ools that were developed tmakemain project resultss well as further
resources related to the data econoregsier to access and use for people who are not data economy
experts The tools include ra interactive model visualisation, a tooko explore the EuDEco

1
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recommendations the Recommeder), a meeting point and information repositorythe Knowledge
Basg, and atool to explore legal and ethical aspects of data procesgihg Data Reuse Impact
Assessment The model visualisation allows navigatittgough the model and its elementsThe
Recommendedisplays different contentbased on theole of the user. Athe lowest hierarchy levethe
tool shows concrete recommendation§he Knowledge Base includes se#ated content as well as
content made available by third parties on podcasts, publications, events and yvateballows users to
discuss the content as well as questions related to the data econdmyof25 May 2018 some
organisationaill be legally obliged to performg@ivacy impact assessment (PIR)e Data Reuse Impact
Assessmenis a more sgcific version of a PIA, whichfexused on datalrivenorganisations
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1 Introduction

This section detils thepurpose andscope of 5.2, its structure and relationship to other deliverables as
well as the methodology applied.

1.1 Purpose and scope

Thepurpose of 5.2 is to providean overview of themain project results This includea descriptiornof
the EuDEco model that isdeced to its essentials, averview of the online survey carriedoduring the
final project year and thénal setof recommendationsand presentations of the (online) tools developed
within the scope of the projecThe observatory is not addresssidcea dedicated deliverable is prepared
at the same time.

1.2 Structure of the document

The document is structured as follows:
 SectionlLINE JARSa |y 20SNIBASs 2F (KS RSf&A0OSNIofSQa
relationships to other deliverables, and its methodology;
9 Section2 describes the model of the Europeaata economy in a condenseatin;
Section3 presents the reglts ofanonline surveyn data reuse
1 Sectiord provides a final set of recommendatioteggeting policy makers as well as actors
actively involved in the data economy
9 Sections describes the status of the EuDECco tools at the end @ptioject, proposes
applicationcontexts and outlines limitations and ideas for further development; and
9 Section6 concludes the deliveraél

=

1.3 Relationships to other deliverables

D5.2 build upon allthe previously prepared deliverables, piaularly D4.1, which describake final

model, the most reent set of preliminary recommendations, and the (online) toalsd D5.1, which
documents thevalidation of the work on barriers, requirements and solution approacbBb&s2 does not
addresghe observatory which isdescribed in detail in D5.3.

1.4 Methodology

D5.2presentshe modelthe online survey, the recommendations and the (online) tools deyediovithin
the scope of the project. As parbr preliminary results of all of thehave already beepublished in prior
deliverables, the respective methodologies are only summarised briefly here.
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The EuDEco model was developed in three iterations. Thadtie model developed in the first iteration
focused on environmental factors. In the second iteration, the heuristic model was redime:fiirther
model elementsincluding agents, artefacts and strategi®gere added The final modelwhich was
partially tested in concrete settingssthe result of the third iteration.

The EuDEcoonline survey focused on interrelations between actors, drivers and barriers as well as
challenges.The online survey targeted European organisations thet as data provides, data
intermediaries data usersand/or technology providersAmong the organisations, there da@-profit and
non-profit organisations of different sizes. Tharvey was carried out between February and December
2017.

Just like the model andbatrary to the initial plans, theEuDEcoacommendations weralsodeveloped
in an iterative mannerThe final set of recommendations builds not ownly the EuDEco model but also
on ananalysis of requirements and barrieBiscussionwith stakeholdersanddomainexpertshelped to
ensurethat the recommendations are compatible with the situatiaecedin the European data ecomy.

Concerning the development of the EuDEco tools, different approaches were pursuedlsihowever,

aim not only at facilitating thelissemination of key project results by making them easier to understand
and explore by externals but also at further supporting the involvement of externals in understanding the
European data economy.
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2 Model of the data economy

This sectiordescribes theeuDEco modeh a candensed érm and highlights Wwere further information
on specific aspects can be found.

The EuDEco modef the Europeardata economy

considers the data economycamplex adapive system(CAS)

is based oralargely qualitatve, communiy-focused approach

describes keglementsof the data economy ancklationshipsbetween them, and
helpsexpertsto better understand the complexities of the data economy.

= =4 =4 =4

The decision ta@onsiderthe data economy a CA8n the one hand, gavéne projectguidance by, for
instance, making concrete suggestiavith respect to themodel elements tde used andthe features to

look for in the data economy but, on the other hand, it consteasimhat can be saicbout causeeffect

links in the data economyl.heconsortiumdid not developthe model of the data economy in isolation

but as a consortiunpursuinga largely qualitative, communifpcused approach antlaving an open ear

for the points of viewof various groups. EuDEco inteto provide opportunitiesdr projects and others
interested in or affected by the data economy to engage in a discourse. Acting as a facilitator of this
discoursegaveEUDEcthe unique opportunity to develop a thorough understanding of the data economy
and how it is seen by thosevolved or affected.

The descriptions of the key elements of the data economy and the relationships between them are
generally textual. Consequently, the model does neither support automated inferences nor does it
provide a basis for deterministic reasogi The modelis a tool that helps experts tbetter understand

gKI GQa KL LIISY Ay 3. Theymodel2cgnOon BeliteStedaeMpiricallyyird &l its detallse
general relevance and applicability opeeliminary version of the modehowever,was tested inreal

world settings(D3.2 and D3.3 address the test of the mgd& make themodelalso useable fopeople

who are neitherdata economyexperts nor have read the project deliverableseveral tools were
developed by the consortiurgthe final tooldescriptions are provided in secti&j

The EuDEco model of the European data ecomeagdeveloped in three iterations. The heuristic model
developed in the first iteratiordid not represent all model elements and only thepresentation of
environmental factorsvent considerably beyond the obvio(®2.1 describes the heuristic moddh the
second iteration, the heuristic modelasrefined. The refined model represead all model elemats in
considerable depth and werhto detail with respect to relevant CAS properties and featui@3.1
describes the refined modelYhe final modelvasthe result of the third iteration. The final moddbes
not only represent all model elements in full depth hudspartially tested inrea-world settings(the final
model is described in D4.1)
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2.1 Elements

Tablel provides atabular overviewof the key elementsof the model The elements are in line with
suggestions found in CAS literature.

Agents Agents have the ability to interact with and adapt to their
environment and other agents. Agents respond to what
happens around them and do things more or less
purposefully. While most actions are based on deliberate
choice, some are taken with little or no deliberation.

EuDEco pays particular attention to data providers, data
distributors, data users and solution providers.

Artefacts Artefacts are the objects used by agents. Artefacts may have
features that evoke certain behaviour from agents but they
usually do not have purposes of their own or powers of
reproduction.

EuDEco considers data and technologies as the key artefacts
used by agents in the data economy.

Strategies Strategies describe how agents react to their surroundings
and pursue goals. Strategies are investigated with a focus on
changes in them. Observation of the success of own actions
and the actions and success of other agents influence
change.

EuDEco understands strategies of agents as closely related
to business models.

Environmental Environmental factors determine the current state of the
factors European data economy and affect its further development.

EuDEco puts particular emphasis on legal, socio-economic
and technological factors.

Table 1 Model elements

More details on agentand their strategies are provided in D2.3. Artefacts, with a focus on data and
technologies, are discussed in detail in D2.4. D1.2 provides and overview of relevant environmental
factors and D2.2 goes into details with respect to legal aspects.
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Figurel describegossiblerelationships between the elements.

respond to
interact with
learn from (within population)

use \ 4 \ 4
Artefacts h Agents R Srategies
data and technologies) form populations " oal-oriented
( gies) > (form pop ) purse €] )

evoke Y

behaviour of
respond to interact(s) with
v v
Environment

(environmental factors)

Figure 1 Relationships between model elements

It is important to note that agents do not use artefactsparsue strategies as an end in itself. Artefacts
are used by agents to support or facilitate responses to or interactions with other agents or the
environment. Strategies describe how agents respondotointeract with the environment or other
agents. Sttegies are very much related to the goals of agents.

The model does not only focus on individual agésé, for instance, D1.3 for a collection of case studies)
but also on groups of agenfiacing similar challenges and applying similar strategiesgroupsof agents
taken into accounare briefly outlined inTable2.

Data holders Data holders (also data providers, if they make their data
available to third parties) collect or generate data. The data
that is collected or generated can be both a by-product, which
results from the execution of key business processes, and a
main product. It is quite likely that agents belonging to this
group are at the same time data users, if they exploit their
data for decision making. Not only companies but also, for
instance, academic institutions or government bodies may be
data holders. They typically use technologies provided by
solution providers supporting data generation, acquisition,
processing and aggregation.

From the EuDEco perspective, data providers are particularly
interesting.
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Data users Data users exploit data for decision making. It is quite likely
that agents of this group are at the same time data holders.
Tasks related to data processing are often conducted by data
users but it is also not unlikely that data distributors already
do some of the processing steps. Data users typically use
technologies provided by solution providers supporting data
processing, aggregation, analytics and visualisation.

From the EuDEco perspective, data users using third-party
data are particularly interesting.

Data distributors Data distributors (also data intermediaries) make third-party
data available to third parties and thereby bring together data
holders (more specifically, data providers) and data users.
Data holders can make their data available to third parties,
which may be other data holders or data users, through data
distributors or directly. They typically use data distribution
technologies provided by solution providers. Moreover, it is
not unlikely that they also use technologies focusing on data
processing or aggregation.

Solution providers Solution providers (also technology providers) provide
technologies supporting data-related activities. The tools and
services offered may be used by data holders, data users or
data distributors. Technologies may be provided for activities
including data generation, acquisition, processing,
aggregation, analytics, visualisation and distribution. The first
four activities describe well what data holders might request.
Data processing and aggregation as well as data analytics
and visualisation are of interest for data users. Data
distributors rely particularly on data distribution technologies
but they may also request support regarding data processing
and aggregation.

Enablers Enablers provide all other agents of the data economy and
beyond with specific resources such as infrastructure
technologies, capital, training or standards. As compared to
solution providers, enablers provide non-data-specific
technologies and services. Many framework conditions
relevant in the context of the data economy are shaped to a
large extent by agents considered as enablers.

Table 2 Groups of agents

Data holders, data users and data distritmstare the core agents of the data economy. They are the ones
that increasingly have thimols and serviceat their disposal to make innovative use of data to drive high
value business and societal outcomes. Moreover, they are the ones that can bepsfitfitom new
business models. They define the data economy by putting data and technology to work to drive value
creation. Solution providers provide technologies to help the core agents capture and extract value from
data. The fact that agents have accassnore data today than anyone would have imagined one or two
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decades ago makeke application ohew toolsand servicegssential. Enablers are relevant for the data
economy to functionbut they arenot directly involved in it. They are setting the @evwment of the data
economy

2.2 Relationships

Figure2 illustratesthe final model The illustration shows the relationships between the groups of agents
taken into accounas well as the relationships between the model elements.

makes own data
Data holder available to data users Data user
D
Artefacts - X Artefacts
Data Data
Strategies makes own data Strategies
Data available to other
E\ Tools data holders Tools
o
=
3
(7} 4 Y
o
S
> | o Data distributor
£ Q
o
S e Data Artefacts
3 makes third-party data
© available to data holders Data ) Data
rDa Strategies
makes third-party data
Data n Tools available to data users
makes own data available
to intermediaries
A A
Solution provider
Tools
Artefacts
makes tools available and provides makdeslmols available to]s
services to other data processors . core data economy agen
Tools Strategies
Services
provides services to core
data economy agents
A
— makes specific
CIC) Enabler resources available to
1= data economy agents
S Environmental factors
= trategies
=
L

Figure 2 Final model of the European data economy

Individual éta holdes, data usesand data distributos may posses certain artefacts (i.e., data tools).
Tools are considered compositions of techogies that serve a specific purpose. Moreover, each agent

9
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pursues specific strategies, which are usually goal oriented. The artefacts are used by the agents to
achieve their goals. While the strategies can be considered rather homogeneous withgrauyeof

agents they differ significantly from ongroupto another. Data is exchanged between the agents of the
core data economy.

Together with thegroup of solution providers the core data economy constitutes the actual data
economy.Solution providersare understood in the EuDEco context as providers of tools or services to
core data economy actors or to othsplution providers Solution providerslso possess artefacts and
pursue strategies. Data, however, does not really play a role as an artefaotuftion providers Solution
providersexchange tools and services among each other or provide them to core data economy agents.
Making tools available means that the recipient is enabled to process data independently. Making services
available means thatt solution providemprocesses data on behalf of a core data economy agent.

The actual data economy is surrounded by its emrent, which consists afhablers and a number of
environmental factors. Enablers pursue certain strategies and make specdficeces available to data
economy agents. Environmental factors may be legal, semdmomic or technological in nature.

Propositions were formulated for particularly interesting observations or assumptions about elements
and their relationshipsWith respet to the legal perspective, the modstiates that he absence of legal
provisions as for the ownership of data does not automatically entail a downside effect on datalteuse.
may be that fewer regulations are seen as convenient for data reuse. Addiiothe model asserts that
there is a growing reakligion that consumer protection is vital to foster data flow in the digital economy.
Consumer protection and competition laws have recently proven to be valuable to effectively regulate
the data economyCyber security and data localisation laws aomsidered tompactdata reuse in an
ambivalent wayCyber security igurning from being a threat to an enabler for the data value chame
model further states that e new Copyright Directive proposal mhg geared toward moderaing
copyright rules for the digital age but might hamper data reuse when it comes to user generated content.
Finally, it is asserted thahére still exists a great imbalance between the contracting parties as for the
negotiationof standard terms and conditions.

With respect tothe socieeconomic perspective, the model asserts thgeatstend to hesitate to share
dataas well as t@bstain from using thirgharty data.A sustainable data market requires not only agents

that make m@rt of their data available for reuse but also agents that are willing to reuse the data offered.
The investigation of a comprehensive set of actors in the European data economy revealed that agents
tend to try to differentiate with regard to performance focus on marketingelated applications and to

use customercentric pricing. Additionally, the model asserts that solution providers tengreder
providing services over selling toalsd that data users tend to use intermediaries to find datee malel

further states that agents tend ttake specific measures to establish trasid torestrict their activities

to national marketsMoreover, it is asserted thathere is a lack of transparency with regpéo data

10
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collection and usage and, not unreldtéo this, here is a negative/indifferent attitude in society towards
data reuse Despite the relatively broad interest in the data econorere still is a sbrtage of skilled
professionals as well aslimited supplier landscape for data and technoésgFinally, Erope stillis a
heterogeneous markeandhas a long way ahead to become a leading data generator.

The assertion that agents tend toesitate to share data is also supported from the technological
perspective Apart from socieeconomic causeselated to costs, risks and culturde hesitation can also

be caused by technological restrictioas well as missinde-facto standards and technical diversi#ith
respect to the technological perspective, the model also states thahes tend to beefit from defining

the lifecycle of dataand fromthe use of data quality certificateédditionally, the model asserts that
agents tend to be increasingly aware of security and privacy, risk$ consequentlysensitive towards
audit information. After all, data must be trustworthy if they provide a material basis for decisions.
Moreover, the model states thatgents tend to reduce or avoid owinformation and communication
technology [CT infrastructuresbut, at the same timehesitate to fully rely orservices provided by third
parties. Finally, gentstend to benefit from equivalency of transmission speed and Internet access
structure all over Europas well as frona reduction in the technological gap between SMEs and large
enterprises.

11
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3 Survey results

The online survey was conducted with the aim to better understand the European data economy.
Potential survey participants were mostly invited vimail and social mediddoreover, n order to reach

out to as many relevant actors as possible, invitagiowvhich contained essential information about the
survey as well as a link to it, were published on the EuDEco wglisiee website of the European
CommissiofECandthe European Data Portal website.

Interim results of the online surveyere presentedn D3.2 (demographics), D3.3 (challenges) and D4.2
to D4.4 (barriers and driver$}Appendices C and D describe the results of optional parts of the survey.

3.1 Demographics

This section updates the demographics provided in D3.2.

In order to obtain an as congte and differentiated picture of the European data economy as possible,
different groups of actorsincluding data providers, data intermediaries, data users and technology
providers were invited to participate ithe anonymous onlinesurvey.

Of the reponses receivedl41provided sufficient information to be included into tfieal analysis.

Research
institution
17.7%

- Don't know
4.3%

Figure3 Types of orgasations

Almost half of thesurvey participants (45.4%) represented companies.Almost one quarterof the
respondents 23.4%) representedjovernment bodies andlmost one fifth (17.7%)esearchinstitutions.

1 http://data -reuse.eu/2A.5/04/16/ez-egy-minta-oldal/
2 The cutoff date for the interim results was 25 May 2017. The online survey ended on 8 December 2017.

12
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Among the other types of organisations represented wefer instance, associations and ron
governmental organisationg-igure3 shows the distribution of different types of orgaations in the
sample.

The64 company representatives were asked to indicate the economic actitfitesare active in. NACE

(revision 2) todevel activity classes were provided to select froltore than two thirds of the
representatives §88: 0 &St SOUSR 4Ly F2N¥VI GA2Yy | grie fiftd @¥9gizy A O G A
Gt N2FSaairz2zylfts AO0ASYGATAO YR GSOKYyAO!f I C)GAQA
company representatives inzRS dGal ydzFl QG dzZNAyYy 3é€ > d! RYAYAEAENT GA D
dFinancial and insurance activittesandéHuman health and social work activities

cn>>*

Don't know
5.0%

Figure 4 Profit orientation of organisations

Slightly more tharalf of the surveyparticipants(51.1%)indicated that the organisation they represent
is profit oriented. Figure4 shows the distribution of profibriented and not profitoriented orgarsations.
Profit orientation ismuch more common amwy companiesthan it is among the other types of
organisations in the sampl86.9%of the companiesire profit oriented.

13
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Figure 5 Numbers of employees of organisations

Figure5 shows thesize distribution of theorganiations in the sampléased on employment figures
More than one thirdof the survey participant$37.8%0)reported that the organisation they represent has

2500r more employees.

S\wSFazya oKe p» 2F GKS NBalLRyRSyGa ot 2dz
be that the respective organisations have rather complex organisational structures, that the number of employees
lies around the contact point between two categories or that the number of employees is in a phase of rapid increase

or decrease.
14
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Figure 6 Numbers of employees of companies

Of the companies in the sample, only 21.9% have @5fore employees. Both government bodies as
well as research institutions tend to be rather large in sieFigure6 shows,micro companies (B
employees), small companies (8@ employees) and medium and largempanies (50 and more
employees)were represented in roughly equal partdot a single respondent representing a company
AAAAA 0KS FyagSNI 2LIGA2Y G52y Qi (y26ad

]

Figure 7 Age of organisations in years

Don't know.
4.3%

Less than 2
7.8%

At least 2 but less
than 5
14.2%
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Almost two thirds of theespondents(61.0%)stated that theorganistion they represenis at least10
years old. The shares of orgsations that are less than 2 yearsat least 2 but less than 5 years old are
with 7.8% andl4.2%, respectively, rather smalihe age distributiof the organisation in the sample
shown inFigure?.

The distribution differs slightly, if the focus is on companies od%3% of the 64 respondents
representirg a companyndicated that it isat least10 yearsold. More than one third of the companies
(35.9%) is less than 5 years old.

Sweden
2.8%

Finland
2.8%

Spain
3.5%

France
3.5%

Bulgari
3.5%

Netherlands
4.3%

Belgium .
439 Austria

4.3% Hungary
7.1%

Figure 8 Countries where the organisat i ons &6 headquarters are

Most of theorganisations represented Isurvey participanthave their headquarters in Germa(iyl.3%)
followed bythe United Kingdom (9.9%) and Hungary (7.1Rajther countrieswhich were mentioned at
least four timesjncludeAustria, Belgium, the Netherlands, Bulgaria, France, Spainnéiared Sweden
In total, 33 countries were named by the respondentd which24 (72.7%)are Member States (M$ of
the European Union (EUYhenine non-EU MS include among otherslceland, the United &tes,
Switzerland and Macedonia. Those fotgre mentioned more than once-igure8 shows the distribution
of countries.
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Figure 9 Geographic areas of activity of the organisations

Figure9 shows the geographic areas of activitiythe organsationsrepresented by survey participants
Almost ae third of the organisation§30.5%)is active only in the country wherets headquarters are.
About half of the organisations go beyond their home country and are active either in malipigries

(26.2%) or globally (23.4%)

80%
60%
40%

- |I II II I
Il M II- I

0%
Company Government body Research institution Other

Hm Regional mCountry-wide ® Multi-country ®Global mDon't know

Figure 10 Geographic areas of activity of the different types of organisations
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Figure10 shows the differences in terms of geography areas of activity betweerdiffierent types of
organisations. 78.1% of the companies are either active in multiple countries or gldtmiyties outside
the country where the headquarters are, are less common for the other type of organisafiemshirds

of the government boiis (66.7%)are only active in the country where their headquarterseaMost
research institutions are active countwide, thenumbers of those being active regionally, in multiple
countries or globally areomewhatsmaller.

Data provider 74

Data user 64

B
[e0)

Technology provider

10 20 30 40 50 60 70 80

o

Figure 11 Groups of organisations

Respondents were free to assign the orgation they represent to one or several groupsauftors
namely,

data providersthose whichmaketheir own data available to third parties)

data usersthose whichuse thirdparty data)

data intermediariestbose whichmake thirdparty data available to third parties)
technology providerstiiose whichprovide third parties with dataielated tools or services).

= =4 4 =4

Figurellshows the assignments of the respomte

18
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=

None/Don't know
3.5%

Figure 12 Numbers of groups selected per organisation

Figurel2 shows the numbers of groups selected pespondent Almost half of the respondents (48.9%)
selected only one group for the organigat they represent

Depending on the groupsf actorsselected by thesurvey participantsthe remainingquestionsposed
within the scope of th@nline survey varied

As compared to the sample used for the interim analysis, the consortium was able ndbaliyiost
double the total number of respondents from 76 to 141 but also to increase the share ofesmedither
new profit-oriented companies.

3.2 Obijectives and rationale

The objectives for engaging in the data economy vary from one actor to another.

More than half of the data providers4.4%) makeat least somelata availabléo earn revenuesWhereas

35.3% of the organisations clearly focus on earning revenues when making data available, 19.1% focus on
earning revenues at least with respect to spedfitasetsthey make availablestill, for 42.6% of the data
providers in the sample, earning revenues does not play a major role when making data availaiote to
parties.Figurel3 summarises the responses.

19
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Figure 13 Data providers making data available to earn revenues

AsFigurel4 shows, the37 data providers that make data available ¢arn revenues most frequently
charge licensinfpes (40.5%)subscriptiondees @5.1%)or usage fee$29.7%) Asset sale and advertising
as well as chargg lending fees are less commamong data providers

45%

40.5%
40%
° 35.1%
35%
29.7%
30%
25%
20%
13.5% 13.5%

15% 10.8%  10.8% 10.8%
10%

0%

s&e’ s@e’ s&e’ (_)/z}e' s&e . ;7\(\0" ,b‘:)\(o o\é
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& & N ¥ & ® * °
&

Figure 14 Relevance of bases of revenues

The29 data providers, whiclstated that theydo not make data avaible to earn revenuesvere asked
why they make data availabl® third parties AsFigure15 shows, legal agreemen{87.9%) public
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influence(31.0%)and mutual agreemerst (20.7%were most often mentioned asationales However

the number of respondents who statdtlat the organisationthey representhad yet another rationale
was quite high. Most of those respondents statbdy make data available to third parties because it is
partoftheir2a NB I YA &l GA2y Qa pokcsidrelegase sfeafi@@idis\ofey data play a key
role for government bodiedResearch institutionstatedthat they make data available to bring research
forward. In this context, it wakighlightedthat a lot of research data was produced withettaxpayesQ
money.

40% 37.9%
. 34.5%
35% 31.0%
30%
0,
25% 20.7%
20%
15%
10%
5% 3.4%
0% -
& & & é@ R
& St & & N
@ & '\ X Q@
&0 & 5o B <
> o > & \‘,(‘z
\gf’o QX @6@ X 3

Figure 15 Relevance of reasons other than earning revenues

Figurel6 shows that data providers usually use the dtitat they make available to third parties alfar
themselves.More than two thirds of the respondents ®.3%) answered the corresponding question
affirmatively. Another 2.7% stated that they usat leastpart of the data they make availabkso
themselves.
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Figure 16 Data providers using the data they make available also themselves

More thantwo out of three of the surveyparticipantsrepresenting data provideré68.3%)stated that
making data available to third p@es is their primary activity.

Finally data providers were askedtiiey wishto retainthe status quo or further extentheir efforts in
making own data available to third parties. Almost two third of the responder&s¥6) statedthat this
is the case for therganisationthey represent. Thimeans that they consider their actis worthwhile.
It should be noted thougthat one out of fourrespondents (8.4%) was ot able to answer this question
for the representedbrganisation.

The dta users were asked for their reasons @ming thirdparty data AsFigurel7 shows,lower costs
(42.8%),greater precisiorid1.0%) anchigher quality36.1% were the most relevantationales However,

the numberof respondents who stated that the organisation they represent yetsanother rationale
was quite high. Mostf themstated that theyuse third-party datasimplybecausedhe service they provide

is analysing thirgbarty data and reporting thir results back to the data providdn such cases, the data
providers are the customers of the data usévireover, itwasmentionedseveral timeshat third parties

are the only source of data usethe respectivelata users do not use own data at all. Finally, it was stated
that third-party data is used to create a broader basis for their decisions.
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40% 36.1%
35% 32.8%
30% 26.2%
25% 21.3% 21.3%
20%
15%
10%
50 3.3%
0%
. )

Figurel7 Relevance of reasons for using thpdrty data

Moreover, data users were asked what they use taidty data for.Two out of three respondents
representing a data user (66.7%) use thpatty data as part of their own productnd servicesStill,

more than half of theespondents §8.3%) stated that theyuse thirdparty data for poduct andservice
development.According to the results of the survey, advertising is not among the primary reasons. Only
8.3% indicated that they use thigharty data for that purposeSeveral respondents mentioned research

as an additional purpose for using thiparty data. Apart from that, presenting data to the public was
stated as a purpose. Thighrty election data may be presented to the public, for ims& Figurel8
shows the results in details.
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Figurel8Use of thirdparty data

Similar to data providers, data users were askatiafy wishto retain the status quo ofurther extend
their use of thirdparty data. Not even half of the respondents @) stated that this is thease for the
organisationthey represent AsFigurel9 shows,onceagain, the number of respondents who were not
able to answer this question was higkimost half of the respondents (4B%)indicated that theycouldn't

o’

answer the question

Figure 19 Data users wishing to retain the status quo or to further extend their activities
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This means that as compared to data providdega users are less convinced that their degaserelated
activitiesare worthwhile Moreover, the question seems to be more difficult to answer for data users.

Objectives and rationalwere considered to be more straightforward with respect to dataintediaries
and technology providers. Thereforte questionnaires for the twgroups of actordocused on other
aspects.

The tchnology providers, however, were asked if they use tibh@s or services they providalso
themselvesMore than half of the @spondents representing technology providers (55.3%) answered this
guestion affirmatively. An additiohd 7.0% stated that they use Wast some of their tools or services
alsothemselvesFigure20 shows the results in details.

Don't know
2.1%

Technologies not
used internally
25.5%

Figure20 Selfuse of tools and services offered by technology providers

This might mean that some organisations developed tdehnologiesthat they needed for their own
purposes and became technology providers when they reseginan outside demand and had identified
a promising business model.

3.3 Interactions

Data intermediaries were asked for the types of organisations (including private persons) they get data
from (supply side) or make data available to (demand side). Complamigntata users were asked for

the types of organisations (including private persons) they get data from and data providers for the types
of organisationgincluding private personshey make data available to.
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Figure21 showsthe supply and demand from the perspective of data intermediaries. While companies
are the most relevant type of organisatitimat data intermediaries make data available to, government
bodies are the most relevant type of orgsation they get data fromNine out of ten data intermediaries

(90%) make data available to companies. Research institu(@mg%)and private person§47.5%)play

a considerably smaller role as suppliers of data than companies and government bodies. The survey
respondents also m@ioned nongovernmental organisations as suppliers of data and made clear that
not only privatelyowned but also publickpwned companies are relevant on the supply side.
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Figure 21 Supply and demand from the perspective of data intermediaries

AsFigure22 shows, the demand from the perspective of data providers is very similar to the demand from
the perspective of data intermediaries. Several surgayticipantsstressed that they make their data
availabe to thegeneralpublic.
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AsFigure23 shows, the supply from the perspective of data users is very similar to the supply from the
perspective of dta intermediaries. Again, government bodies are more relevant as suppliers of data than
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Figure 22 Demand from the perspective of data providers

companies. It seems, however, that private persons rather share data with data uvserdata
intermediariesthan directly. Fewer than one out of five data users.2¥) get data directly from private
persons, while this is the case falmostone out of three data intermediaries 23%). Respondents
pointed out that public data sources are of particular relevance for them.
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Figure 23 Supply from the perspective of data users

AsFigure24 shows, almost all technology providersl(8%) make their tools and services available to
companies. About half of the organisations in the sample make technologies availajpedgnment
bodies(60.4%) andresearch institution$45.8%), respectively.
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Figure 24 Demand from the perspective of technology providers

One quarternf the data providers represented in the sam@& (%) make use of data marketplac&he
results are shown ifrigure25.
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Figure 25 Data providers making use of data marketplaces

The B data providers making use of data marketplaces were asked if the marketplacesthayelprofit
oriented, if they establish a businessagbnshipwith them, if the marketplaces are globally active and if
they focus on specific domains of data. Due to thektively smallnumber ofrespondents for these
guestions and due to the fact & some of them were not able to answer the questions (i.e., they selected
thedD2 y Q (i ¢dptibM,dhe results have to be interpreted with particular caution. The respondents had
the least problems with the question focusing on the establishment of @inbss relationship. Whil8
respondents§6.3%) stated that the organisation they represent does not establish business relationships
with data marketplaces} respondents (25%) stated that their organisation does.

AsFigure26 shows, the share of data users making use of data marketplaces was even smalléenOnly
survey respondents representing data usét5.9%)stated that hey make use ofmarketplace. Data
users were asked the same additional questions as data providergudovdue to the very small number
of respondents, the results are not meaningful.
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Figure 26 Data users making use of data marketplaces

The data intermediaries were also asked with whom they establish business relationshipsthisiore

three out of four respondents representing data intermediary(80.0%)stated that they establish
business relationships with both data suppliers (i.e., data providers) and data demanders (i.e., data users).
Details on the responses are providelFigure27.

Data suppliers
only
5.0%

Data demanders
/ only
2.5%
\ Neither
5.0%
\Other

5.0%
\Don‘t know

2.5%

Figure 27 Business relationships of data intermediaries
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This result is not really in line with the responses of the data providers using data marketplaces. Reasons
for this may be that the numdr of data providers that answered the respective question was rather small
and that the term business relationshipras understood differently. Consequently, further research is
necessary to understand if data marketplaces actually maintain close tieglatiahproviders and data

users, respectively.

3.4 Data

The survey participants were asked to charastethe data they make available to third parties or use as
third-party data.
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Figure 28 Relevance of different domains of data

Figure28 shows that eonomic data is the most relevant domain of data for data providers, data users
and data intermediaries. More than half of thespondents representindata intermediaries (58%) and
data users (51.6%stated that the organisation they represent makes availateises economic data.
Still, 42.6% of the respondents representing data providers stated tiatorganisation they represent
makes economic data available.

Scientific data, social media data, geo datd address data are also relevant for all groups of actors. Geo
data and address data follow economic data as particularly important domains of data for data
intermediaries. From the perspective of data providers and data usemntific datsand geo dataare
equally relevant
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It seems that scientific data is shared and reused but that data intermediaries assreévant for this
domain of data as they are for otherSocial media data seems to be relevant for data users but to be
provided by aather smallnumber oforganisations

With respect to additional relevant domains of data, data intermediary repriedes mentioned
government data including statisticaldministrative regulatory, compliance anslafetyrelated dataas

well astraffic data health data,retail data and sensor dat&overnment dataand health data weralso
mentioned by respondents representing data providers. Moreover, they stressed the relevance of
business newsenvironmental datand trainingrelated data such as certificabns. Sensor data, with a
clear focus on industrial contextgpvernmentdata as well as retail data were also considered relevant
by data users. Moreover, data user representatives mentidreding-related,environmental andhealth

data.

Data holders wee asked for the sources of the data they make available. The results are illustrated in
Figure29.
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Figure 29 Relevance of different data sources

Most of the data that data providers make available igstirxg data, selfenerated datae.g., crowd
sourced data, tracked datay acquired dataThis means that most of the data made available to third
parties is internal data (existing data and sggherated data). The most relevant source of external data
is acquired dataConsiderably less relevant atfee external data sourcesustomerprovided data and
freely available datée.g., op@ data, social media data, wetrawled data)
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Data intermediaries were asked for the requiremetitsd-party data set made available by them have

to meet. As shown irFFigure30, data intermediaries pay particular attentico that data meets specific
guality standards (62.%) and is provided in a specific format .856). These two requirements are
relevant for more than every second data intermediary in the sangeewhat less thahalf of the data
intermediaries represented by the responder®® (8%) restrict their activities to specific domains of data.
Still, almost one third of the data interediaries(30.2%)have restrictions with respect to language or
require specific documentation. Additionally, requirements with respect to the licenses under which data
is made availablée.g., open licensegnd the age of dataere mentioned by respondest

70%

62.8%
60% 55.8%
50%
39.5%
40%
30.2% 30.2%
30%
20% 14.0%
10% l
0%
© & & 3 S <
b’b& 050 o((\’b\ QQ’?’% \?}\O @Q,Q
é@(\ 3 Q NG S &
& 3
Q o
@ oM <
(o5 O’&QJ

Figure 30 Relevance of requirements

3.5 Technology

Itis common for data providers, data intermediaries as well as data users to process data before it is made
available to third partiesor used The $ares of organisations prossing data are highest for data
providers (92.5%) and data intermediaries (82.5%). With 7, ali®share of data users that process data

is somewhat lowerThis result does not come as a surprise. It is very unlikely that an organisation can or
wants to m&e own data available to third parties without processing it. As those making data available
do thatwith data reusan mind, it is not unlikely that at least some organisations can directly reuse-third
party datawithout processing it themselves

About 600 of the organisations use thighrty tools or services to process the data. With 62 fif#share
is slightly higher for data providers than for data users (59.6%) and data intermediaries (57.6%).
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Figure31 shows thatseveral diferent types of processing are relevant for organisations in the data
economy. Patrticularly relevant for all types of organisations are data aggregation, data validation and data
sorting/classification. It stands out that data conversion and data vistigiisare more relevant for data

users than for the other types of organisations. Data conversitypisally required for feeding third

party data into existing systenasid data visualisation is usually the final step to allow drawing conclusions
from data. Respondentpointed outthat the relevanttypes of processinglsodepend on the domain of

the datalooked at
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Figure 31 Relevance of types of data processing

Figure32 shows that data providers andiata intermediaries pursue similar approaches to make data
available to third parties. Providing data directly on a website, offering a programming interface and
allowingto downloaddata files are the most common approaché&hile programming interfaceare

rather used by data intermediaries, exchange of storage media as well as hard copy printouts are more
common amongdata providers. This might show the higher degreepadfessionalizationof data
intermediaries as compared to data providers with regpiecmaking dta available to third parties.
Programming interfaces are relatively costly to be set up but make data reuse convenient for data users.

Survey participants mentionedrail, web dashboards, special informatiegstems and conversational
interfaces as additional waysedto make data available to third parties. Moreover, respondents pointed
out that the way data is made available typically depends on the domain of thdatdted at
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Figure 32 Way of making data available

As shown irFigure33, programming interfaces are used by most data users to procure-fiarty data
(55.0%Yollowed by downbading data files from websit€43.3%xnd exchanging storage medil.7%)

It stands out thauisng data provided omvebsites, although quite a lot of data is made availatblis way,

israther uncommon. The exchange of storage media seems to be almost as popular as data file downloads
from the data user perspectivd&espondents mentioneéccessa special information systems such as
company databasesudio and video capturingnd telefaxas additional approaches to procure data.
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Figure 33 Approaches for procuring data

Technology providenypically offer tools, servieand/ortechnologyrelated advice While tools require
the user to run tke technology at its own premisthe provider takes care ofinning thetechnology when
services are used. While 79.2% of the mwgents representingechnology providers stated thahey

offer services, 72.9% stated that they offer tools. With 70.8%, the share of respondfatig

technologyadvice is not much smallgfigure34 provides an overview of the results
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Figure 34 Offers of technology providers
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While 10.4% of the technology providers stated that they offer epenrce tools or services58%
indicated that at least somef their offers are open sourcd he details are shown Figure35.

Opensource
technologies

< 10.4%

Figure 35 Relevance of open source tools and services

As shown inFigure36, most technology providers offer tools and services for data processing, data
analytics, data visualisation and data aggregat®urvey respondents representing technology providers
mentioned data integration, dataalidation and data annotation as additional domains of technologies.

Moreover, it was pointed out that dateelated technologies that support marketing and sales ase al
provided.
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