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EuDEco in a nutshell 

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

in the context of big and open data. The aim is to establish a self-sustaining data market and thereby 

increase the competitiveness of Europe. To be able to extract the benefits of data reuse, it is crucial to 

know how to understand the underlying economic, societal, legal and technological framework conditions 

and challenges to build useful applications and services. Despite the amount of activities in this domain, 

an effort is missing to develop use cases and business models that are economically viable, legally certain 

and take societal needs and concerns into account. EuDEco will accomplish this by leveraging the 

engagement of other projects conducting pilots on data reuse as well as by the engagement of external 

experts and stakeholders. EuDEco moves beyond the classic approaches by applying the approach of 

complex adaptive systems to model the data economy in order to identify value networks, use cases and 

business models for data reuse. In the course of the project, we further develop and refine the data 

economy model in several steps by case studies on previous pilots on data reuse, by in-depth analysis 

from legal, socio-economic and technological points of view, and by extensive 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 a self-sustaining data market. Finally, EuDEco will 

deliver a model of the 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 that, EuDEco will develop an 

observatory for policy makers enabling them to track the development of the data economy. 

Disclaimer 

© ς 2018 ς IVSZ, ROOTER, LEIDEN, ASCORA, FRAUNHOFER. All rights reserved. Licensed to the European 

Union (EU) under conditions. 
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Executive summary  

As a final report, this document provides an overview of the main project results. It includes a description 

of the EuDEco model, an overview of the online survey and the final set of recommendations, and 

presentations of the tools 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 economy considers the data economy as a complex adaptive 

system (CAS), is based on a largely qualitative, community-focused approach, describes key elements of 

the data economy and relationships between them, and helps experts to better understand the 

complexities of the data economy. The key model elements are agents (data providers, data distributors, 

data users and solution providers), artefacts (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 environment. Strategies describe how the 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 aim to better understand the European data economy. Of the 

responses received, 141 were included into the final analysis. Almost half of the survey participants 

represented companies. Among the other types of organisations represented were, for instance, 

government bodies and research institutions. The organisations represented by survey participants have 

their headquarters in one of 33 countries, of which 24 are Member States of the European Union. All 

groups of agents addressed by the model were covered by the survey. The 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 by agents, the technology used and the 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 recommendations are relevant for policy makers 

as well as for leaders of actors 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 

preliminary recommendations, and address the requirements and barriers identified within the scope of 

the project. The recommendations focus on legal, socio-economic and technological aspects of the data 

economy. For each recommendation, approaches are outline that may be useful to guide its 

implementation. 

Finally, the document describes tools that were developed to make main project results as well as further 

resources related to the data economy easier to access and use for people who are not data economy 

experts. The tools include an interactive model visualisation, a tool to explore the EuDEco 
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recommendations (the Recommender), a meeting point and information repository (the Knowledge 

Base), and a tool to explore legal and ethical aspects of data processing (the Data Reuse Impact 

Assessment). The model visualisation allows navigating through the model and its elements. The 

Recommender displays different content based on the role of the user. At the lowest hierarchy level, the 

tool shows concrete recommendations. The Knowledge Base includes self-created content as well as 

content made available by third parties on podcasts, publications, events and videos, and allows users to 

discuss the content as well as questions related to the data economy. As of 25 May 2018, some 

organisations will be legally obliged to perform a privacy impact assessment (PIA). The Data Reuse Impact 

Assessment is a more specific version of a PIA, which is focused on data-driven organisations.   
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1 Introduction  

This section details the purpose and scope of D5.2, its structure and relationship to other deliverables as 

well as the methodology applied. 

1.1 Purpose and scope 

The purpose of D5.2 is to provide an overview of the main project results. This includes a description of 

the EuDEco model that is reduced to its essentials, an overview of the online survey carried out during the 

final project year and the final set of recommendations, and presentations of the (online) tools developed 

within the scope of the project. The observatory is not addressed since a dedicated deliverable is prepared 

at the same time. 

1.2 Structure of the document  

The document is structured as follows: 

¶ Section 1 ǇǊƻǾƛŘŜǎ ŀƴ ƻǾŜǊǾƛŜǿ ƻŦ ǘƘŜ ŘŜƭƛǾŜǊŀōƭŜΩǎ ǇǳǊǇƻǎŜ ŀƴŘ ǎŎƻǇŜΣ ƛǘǎ ǎǘǊǳŎǘǳǊŜΣ ƛǘs 

relationships to other deliverables, and its methodology; 

¶ Section 2 describes the model of the European data economy in a condensed form; 

¶ Section 3 presents the results of an online survey on data reuse; 

¶ Section 4 provides a final set of recommendations targeting policy makers as well as actors 

actively involved in the data economy; 

¶ Section 5 describes the status of the EuDEco tools at the end of the project, proposes 

application contexts and outlines limitations and ideas for further development; and 

¶ Section 6 concludes the deliverable. 

1.3 Relationships to other deliverables  

D5.2 builds upon all the previously prepared deliverables, particularly D4.1, which describes the final 

model, the most recent set of preliminary recommendations, and the (online) tools, and D5.1, which 

documents the validation of the work on barriers, requirements and solution approaches. D5.2 does not 

address the observatory, which is described in detail in D5.3. 

1.4 Methodology  

D5.2 presents the model, the online survey, the recommendations and the (online) tools developed within 

the scope of the project. As parts or preliminary results of all of them have already been published in prior 

deliverables, the respective methodologies are only summarised briefly here. 
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The EuDEco model was developed in three iterations. The heuristic model developed in the first iteration 

focused on environmental factors. In the second iteration, the heuristic model was refined and further 

model elements, including agents, artefacts and strategies, were added. The final model, which was 

partially tested in concrete settings, is the result of the third iteration. 

The EuDEco online survey focused on interrelations between actors, drivers and barriers as well as 

challenges. The online survey targeted European organisations that act as data providers, data 

intermediaries, data users and/or technology providers. Among the organisations, there are for-profit and 

non-profit organisations of different sizes. The survey was carried out between February and December 

2017. 

Just like the model and contrary to the initial plans, the EuDEco recommendations were also developed 

in an iterative manner. The final set of recommendations builds not only on the EuDEco model but also 

on an analysis of requirements and barriers. Discussions with stakeholders and domain experts helped to 

ensure that the recommendations are compatible with the situation faced in the European data economy. 

Concerning the development of the EuDEco tools, different approaches were pursued. All tools, however, 

aim not only at facilitating the dissemination 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 section describes the EuDEco model in a condensed form and highlights where further information 

on specific aspects can be found. 

The EuDEco model of the European data economy 

¶ considers the data economy a complex adaptive system (CAS), 

¶ is based on a largely qualitative, community-focused approach, 

¶ describes key elements of the data economy and relationships between them, and 

¶ helps experts to better understand the complexities of the data economy. 

The decision to consider the data economy a CAS, on the one hand, gave the project guidance by, for 

instance, making concrete suggestions with respect to the model elements to be used and the features to 

look for in the data economy but, on the other hand, it constrained what can be said about cause-effect 

links in the data economy. The consortium did not develop the model of the data economy in isolation 

but as a consortium pursuing a largely qualitative, community-focused approach and having an open ear 

for the points of view of various groups. EuDEco intended to provide opportunities for projects and others 

interested in or affected by the data economy to engage in a discourse. Acting as a facilitator of this 

discourse gave EuDEco the unique opportunity to develop a thorough understanding of the data economy 

and how it is seen by those involved 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 reasoning. The model is a tool that helps experts to better understand 

ǿƘŀǘΩǎ ƘŀǇǇŜƴƛƴƎ ƛƴ ŎƻƴŎǊŜǘŜ ǎŜǘǘƛƴƎǎ. The model cannot be tested empirically in all its details. The 

general relevance and applicability of a preliminary version of the model, however, was tested in real-

world settings (D3.2 and D3.3 address the test of the model). To make the model also useable for people 

who are neither data economy experts nor have read the project deliverables, several tools were 

developed by the consortium (the final tool descriptions are provided in section 5). 

The EuDEco model of the European data economy was developed in three iterations. The heuristic model 

developed in the first iteration did not represent all model elements and only the representation of 

environmental factors went considerably beyond the obvious (D2.1 describes the heuristic model). In the 

second iteration, the heuristic model was refined. The refined model represented all model elements in 

considerable depth and went into detail with respect to relevant CAS properties and features (D3.1 

describes the refined model). The final model was the result of the third iteration. The final model does 

not only represent all model elements in full depth but was partially tested in real-world settings (the final 

model is described in D4.1). 
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2.1 Elements  

Table 1 provides a tabular overview of the key elements of 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 
factors 

Environmental factors determine the current state of the 
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 agents and 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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Figure 1 describes possible relationships between the elements. 

Environment
(environmental factors)

Agents
(form populations)

respond to

interact with

learn from (within population)

respond to interact(s) with

Artefacts
(data and technologies)

use

evoke 
behaviour of

Strategies
(goal-oriented)

pursue

 

Figure 1 Relationships between model elements 

It is important to note that agents do not use artefacts or pursue 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 respond to, or interact with the environment or other 

agents. Strategies are very much related to the goals of agents. 

The model does not only focus on individual agents (see, for instance, D1.3 for a collection of case studies) 

but also on groups of agents facing similar challenges and applying similar strategies. The groups of agents 

taken into account are briefly outlined in Table 2. 

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 distributors are the core agents of the data economy. They are the ones 

that increasingly have the tools and services at their disposal to make innovative use of data to drive high-

value business and societal outcomes. Moreover, they are the ones that can benefit most from 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 access to more data today than anyone would have imagined one or two 
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decades ago makes the application of new tools and services essential. Enablers are relevant for the data 

economy to function, but they are not directly involved in it. They are setting the environment of the data 

economy. 

2.2 Relationships  

Figure 2 illustrates the final model. The illustration shows the relationships between the groups of agents 

taken into account as well as the relationships between the model elements. 
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Figure 2 Final model of the European data economy 

Individual data holders, data users and data distributors may possess certain artefacts (i.e., data or tools). 

Tools are considered compositions of technologies that serve a specific purpose. Moreover, each agent 
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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 within one group of 

agents, they differ significantly from one group to another. Data is exchanged between the agents of the 

core data economy. 

Together with the group of solution providers, the core data economy constitutes the actual data 

economy. Solution providers are understood in the EuDEco context as providers of tools or services to 

core data economy actors or to other solution providers. Solution providers also possess artefacts and 

pursue strategies. Data, however, does not really play a role as an artefact for solution providers. Solution 

providers exchange 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 that the solution provider processes data on behalf of a core data economy agent. 

The actual data economy is surrounded by its environment, which consists of enablers and a number of 

environmental factors. Enablers pursue certain strategies and make specific resources available to data 

economy agents. Environmental factors may be legal, socio-economic or technological in nature. 

Propositions were formulated for particularly interesting observations or assumptions about elements 

and their relationships. With respect to the legal perspective, the model states that the absence of legal 

provisions as for the ownership of data does not automatically entail a downside effect on data reuse. It 

may be that fewer regulations are seen as convenient for data reuse. Additionally, the model asserts that 

there is a growing realisation 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 economy. Cyber security and data localisation laws are considered to impact data reuse in an 

ambivalent way. Cyber security is turning from being a threat to an enabler for the data value chain. The 

model further states that the new Copyright Directive proposal may be geared toward modernising 

copyright rules for the digital age but might hamper data reuse when it comes to user generated content. 

Finally, it is asserted that there still exists a great imbalance between the contracting parties as for the 

negotiation of standard terms and conditions. 

With respect to the socio-economic perspective, the model asserts that agents tend to hesitate to share 

data as well as to abstain from using third-party data. A sustainable data market requires not only agents 

that make part 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, to focus on marketing-related applications and to 

use customer-centric pricing. Additionally, the model asserts that solution providers tend to prefer 

providing services over selling tools and that data users tend to use intermediaries to find data. The model 

further states that agents tend to take specific measures to establish trust and to restrict their activities 

to national markets. Moreover, it is asserted that there is a lack of transparency with respect to data 
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collection and usage and, not unrelated to this, there is a negative/indifferent attitude in society towards 

data reuse. Despite the relatively broad interest in the data economy, there still is a shortage of skilled 

professionals as well as a limited supplier landscape for data and technologies. Finally, Europe still is a 

heterogeneous market and has a long way ahead to become a leading data generator. 

The assertion that agents tend to hesitate to share data is also supported from the technological 

perspective. Apart from socio-economic causes related to costs, risks and culture, the hesitation can also 

be caused by technological restrictions as well as missing de-facto standards and technical diversity. With 

respect to the technological perspective, the model also states that agents tend to benefit from defining 

the lifecycle of data and from the use of data quality certificates. Additionally, the model asserts that 

agents tend to be increasingly aware of security and privacy risks, and, consequently, sensitive towards 

audit information. After all, data must be trustworthy if they provide a material basis for decisions. 

Moreover, the model states that agents tend to reduce or avoid own information and communication 

technology (ICT) infrastructures but, at the same time, hesitate to fully rely on services provided by third 

parties. Finally, agents tend to benefit from equivalency of transmission speed and Internet access 

structure all over Europe as well as from a reduction in the technological gap between SMEs and large 

enterprises.  
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3 Survey resul ts 

The online survey was conducted with the aim to better understand the European data economy. 

Potential survey participants were mostly invited via e-mail and social media. Moreover, in order to reach 

out to as many relevant actors as possible, invitations, which contained essential information about the 

survey as well as a link to it, were published on the EuDEco website1, the website of the European 

Commission (EC) and the European Data Portal website. 

Interim results of the online survey were presented in D3.2 (demographics), D3.3 (challenges) and D4.2 

to D4.4 (barriers and drivers).2 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 complete and differentiated picture of the European data economy as possible, 
different groups of actors, including data providers, data intermediaries, data users and technology 
providers, were invited to participate in the anonymous online survey. 

Of the responses received, 141 provided sufficient information to be included into the final analysis. 

 

Figure 3 Types of organisations 

Almost half of the survey participants (45.4%) represented companies. Almost one quarter of the 
respondents (23.4%) represented government bodies and almost one fifth (17.7%) research institutions. 

                                                           
1 http://data -reuse.eu/2015/04/16/ez-egy-minta-oldal/ 
2 The cut-off date for the interim results was 25 May 2017. The online survey ended on 8 December 2017. 

Company
45.4%

Goverment body
23.4%

Research 
institution

17.7%
Other
9.2%

Don't know
4.3%

http://data-reuse.eu/2015/04/16/ez-egy-minta-oldal/


  
D5.2 Final report 

Public Report ς Version 1.0 ς  29 January 2018 

 

13 

 

Among the other types of organisations represented were, for instance, associations and non-
governmental organisations. Figure 3 shows the distribution of different types of organisations in the 
sample. 

The 64 company representatives were asked to indicate the economic activities they are active in. NACE 
(revision 2) top-level activity classes were provided to select from. More than two thirds of the 
representatives (68.8҈ύ ǎŜƭŜŎǘŜŘ άLƴŦƻǊƳŀǘƛƻƴ ŀƴŘ ŎƻƳƳǳƴƛŎŀǘƛƻƴέ ŀƴŘ ƳƻǊŜ ǘƘŀƴ one fifth (21.9%) 
άtǊƻŦŜǎǎƛƻƴŀƭΣ ǎŎƛŜƴǘƛŦƛŎ ŀƴŘ ǘŜŎƘƴƛŎŀƭ ŀŎǘƛǾƛǘƛŜǎέΦ CǳǊǘƘŜǊ ŀŎǘƛǾƛǘƛŜǎ ǎŜƭŜŎǘŜŘ ōȅ ǎƳŀƭƭŜǊ ƴǳƳōŜǊǎ ƻŦ 
company representatives inclǳŘŜ άaŀƴǳŦŀŎǘǳǊƛƴƎέΣ ά!ŘƳƛƴƛǎǘǊŀǘƛǾŜ ŀƴŘ ǎǳǇǇƻǊǘ ǎŜǊǾƛŎŜ ŀŎǘƛǾƛǘƛŜǎέΣ 
άFinancial and insurance activitiesέ, and άHuman health and social work activitiesέ. 

  

Figure 4 Profit orientation of organisations 

Slightly more than half of the survey participants (51.1%) indicated that the organisation they represent 
is profit oriented. Figure 4 shows the distribution of profit-oriented and not profit-oriented organisations. 
Profit orientation is much more common among companies than it is among the other types of 
organisations in the sample. 96.9% of the companies are profit oriented. 
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Figure 5 Numbers of employees of organisations 

Figure 5 shows the size distribution of the organisations in the sample based on employment figures.3 

More than one third of the survey participants (37.6%) reported that the organisation they represent has 

250 or more employees. 

                                                           
3 wŜŀǎƻƴǎ ǿƘȅ р҈ ƻŦ ǘƘŜ ǊŜǎǇƻƴŘŜƴǘǎ όт ƻǳǘ ƻŦ мпмύ ǎŜƭŜŎǘŜŘ ǘƘŜ ŀƴǎǿŜǊ ƻǇǘƛƻƴ ά5ƻƴΩǘ ƪƴƻǿά ŦƻǊ ǘƘƛǎ ǉǳŜǎǘƛƻƴ Ƴŀȅ 
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. 
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Figure 6 Numbers of employees of companies 

Of the companies in the sample, only 21.9% have 250 or more employees. Both government bodies as 

well as research institutions tend to be rather large in size. As Figure 6 shows, micro companies (1-9 

employees), small companies (10-49 employees) and medium and large companies (50 and more 

employees) were represented in roughly equal parts. Not a single respondent representing a company 

ǎŜƭŜŎǘŜŘ ǘƘŜ ŀƴǎǿŜǊ ƻǇǘƛƻƴ ά5ƻƴΩǘ ƪƴƻǿάΦ 

  

Figure 7 Age of organisations in years 
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Almost two thirds of the respondents (61.0%) stated that the organisation they represent is at least 10 

years old. The shares of organisations that are less than 2 years or at least 2 but less than 5 years old are 

with 7.8% and 14.2%, respectively, rather small. The age distribution of the organisation in the sample is 

shown in Figure 7. 

The distribution differs slightly, if the focus is on companies only. 45.3% of the 64 respondents 

representing a company indicated that it is at least 10 years old. More than one third of the companies 

(35.9%) is less than 5 years old. 

  

Figure 8 Countries where the organisationsô headquarters are 

Most of the organisations represented by survey participants have their headquarters in Germany (11.3%) 

followed by the United Kingdom (9.9%) and Hungary (7.1%). Further countries, which were mentioned at 

least four times, include Austria, Belgium, the Netherlands, Bulgaria, France, Spain, Finland and Sweden. 

In total, 33 countries were named by the respondents, of which 24 (72.7%) are Member States (MSs) of 

the European Union (EU). The nine non-EU MSs include, among others, Iceland, the United States, 

Switzerland and Macedonia. Those four were mentioned more than once. Figure 8 shows the distribution 

of countries. 
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Figure 9 Geographic areas of activity of the organisations 

Figure 9 shows the geographic areas of activity of the organisations represented by survey participants. 

Almost one third of the organisations (30.5%) is active only in the country where its headquarters are. 

About half of the organisations go beyond their home country and are active either in multiple countries 

(26.2%) or globally (23.4%). 

   

Figure 10 Geographic areas of activity of the different types of organisations 
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Figure 10 shows the differences in terms of geography areas of activity between the different types of 

organisations. 78.1% of the companies are either active in multiple countries or globally. Activities outside 

the country where the headquarters are, are less common for the other type of organisations. Two thirds 

of the government bodies (66.7%) are only active in the country where their headquarters are. Most 

research institutions are active country-wide, the numbers of those being active regionally, in multiple 

countries or globally are somewhat smaller. 

 

Figure 11 Groups of organisations 

Respondents were free to assign the organisation they represent to one or several groups of actors, 

namely, 

¶ data providers (those which make their own data available to third parties) 

¶ data users (those which use third-party data) 

¶ data intermediaries (those which make third-party data available to third parties) 

¶ technology providers (those which provide third parties with data-related tools or services). 

Figure 11 shows the assignments of the respondents. 
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Figure 12 Numbers of groups selected per organisation 

Figure 12 shows the numbers of groups selected per respondent. Almost half of the respondents (48.9%) 

selected only one group for the organisation they represent. 

Depending on the groups of actors selected by the survey participants, the remaining questions posed 

within the scope of the online survey varied. 

As compared to the sample used for the interim analysis, the consortium was able not only to almost 

double the total number of respondents from 76 to 141 but also to increase the share of small and rather 

new profit-oriented companies. 

3.2 Objectives and rationale  

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

More than half of the data providers (54.4%) make at least some data available to earn revenues. Whereas 

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 specific data sets they make available. Still, for 42.6% of the data 

providers in the sample, earning revenues does not play a major role when making data available to third 

parties. Figure 13 summarises the responses. 
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Figure 13 Data providers making data available to earn revenues 

As Figure 14 shows, the 37 data providers that make data available to earn revenues most frequently 

charge licensing fees (40.5%), subscriptions fees (35.1%) or usage fees (29.7%). Asset sale and advertising 

as well as charging lending fees are less common among data providers. 

 

Figure 14 Relevance of bases of revenues 

The 29 data providers, which stated that they do not make data available to earn revenues, were asked 

why they make data available to third parties. As Figure 15 shows, legal agreements (37.9%), public 
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influence (31.0%) and mutual agreements (20.7%) were most often mentioned as rationales. However, 

the number of respondents who stated that the organisation they represent had yet another rationale 

was quite high. Most of those respondents stated they make data available to third parties because it is 

part of their ƻǊƎŀƴƛǎŀǘƛƻƴΩǎ ƳƛǎǎƛƻƴΦ DƻǾŜǊƴƳŜƴǘ policies to release specific data as open data play a key 

role for government bodies. Research institutions stated that they make data available to bring research 

forward. In this context, it was highlighted that a lot of research data was produced with the taxpayersΩ 

money. 

 

Figure 15 Relevance of reasons other than earning revenues 

Figure 16 shows that data providers usually use the data that they make available to third parties also for 

themselves. More than two thirds of the respondents (68.3%) answered the corresponding question 

affirmatively. Another 12.7% stated that they use at least part of the data they make available also 

themselves. 
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Figure 16 Data providers using the data they make available also themselves 

More than two out of three of the survey participants representing data providers (68.3%) stated that 

making data available to third parties is their primary activity. 

Finally, data providers were asked if they wish to retain the status quo or further extend their efforts in 

making own data available to third parties. Almost two third of the respondents (62.7%) stated that this 

is the case for the organisation they represent. This means that they consider their activities worthwhile. 

It should be noted though that one out of four respondents (25.4%) was not able to answer this question 

for the represented organisation. 

The data users were asked for their reasons for using third-party data. As Figure 17 shows, lower costs 

(42.6%), greater precision (41.0%) and higher quality (36.1%) were the most relevant rationales. However, 

the number of respondents who stated that the organisation they represent has yet another rationale 

was quite high. Most of them stated that they use third-party data simply because the service they provide 

is analysing third-party data and reporting their results back to the data provider. In such cases, the data 

providers are the customers of the data users. Moreover, it was mentioned several times that third parties 

are the only source of data used. The respective data 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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Figure 17 Relevance of reasons for using third-party data 

Moreover, data users were asked what they use third-party data for. Two out of three respondents 

representing a data user (66.7%) use third-party data as part of their own products and services. Still, 

more than half of the respondents (58.3%) stated that they use third-party data for product and service 

development. According to the results of the survey, advertising is not among the primary reasons. Only 

8.3% indicated that they use third-party data for that purpose. Several respondents mentioned research 

as an additional purpose for using third-party data. Apart from that, presenting data to the public was 

stated as a purpose. Third-party election data may be presented to the public, for instance. Figure 18 

shows the results in details. 
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Figure 18 Use of third-party data 

Similar to data providers, data users were asked if they wish to retain the status quo or further extend 

their use of third-party data. Not even half of the respondents (43.9%) stated that this is the case for the 

organisation they represent. As Figure 19 shows, once again, the number of respondents who were not 

able to answer this question was high. Almost half of the respondents (43.9%) indicated that they couldn't 

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 providers, data users are less convinced that their data-reuse-related 

activities are worthwhile. Moreover, the question seems to be more difficult to answer for data users. 

Objectives and rationale were considered to be more straightforward with respect to data intermediaries 

and technology providers. Therefore, the questionnaires for the two groups of actors focused on other 

aspects. 

The technology providers, however, were asked if they use the tools or services they provide also 

themselves. More than half of the respondents representing technology providers (55.3%) answered this 

question affirmatively. An additional 17.0% stated that they use at least some of their tools or services 

also themselves. Figure 20 shows the results in details. 

 

Figure 20 Self-use of tools and services offered by technology providers 

This might mean that some organisations developed the technologies that they needed for their own 

purposes and became technology providers when they recognised an 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). Complementarily, data users were asked for 

the types of organisations (including private persons) they get data from and data providers for the types 

of organisations (including private persons) they make data available to. 
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Figure 21 shows the supply and demand from the perspective of data intermediaries. While companies 

are the most relevant type of organisation that data intermediaries make data available to, government 

bodies are the most relevant type of organisation they get data from. Nine out of ten data intermediaries 

(90%) make data available to companies. Research institutions (60.0%) and private persons (47.5%) play 

a considerably smaller role as suppliers of data than companies and government bodies. The survey 

respondents also mentioned non-governmental organisations as suppliers of data and made clear that 

not only privately-owned but also publicly-owned companies are relevant on the supply side. 

 

Figure 21 Supply and demand from the perspective of data intermediaries 

As Figure 22 shows, the demand from the perspective of data providers is very similar to the demand from 

the perspective of data intermediaries. Several survey participants stressed that they make their data 

available to the general public. 
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Figure 22 Demand from the perspective of data providers 

As Figure 23 shows, the supply from the perspective of data users is very similar to the supply from the 

perspective of data intermediaries. Again, government bodies are more relevant as suppliers of data than 

companies. It seems, however, that private persons rather share data with data users via data 

intermediaries than directly. Fewer than one out of five data users (17.2%) get data directly from private 

persons, while this is the case for almost one out of three data intermediaries (32.5%). 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 

As Figure 24 shows, almost all technology providers (91.7%) make their tools and services available to 

companies. About half of the organisations in the sample make technologies available to government 

bodies (60.4%) and research institutions (45.8%), respectively. 

  

Figure 24 Demand from the perspective of technology providers 

One quarter of the data providers represented in the sample (25.0%) make use of data marketplaces. The 

results are shown in Figure 25. 
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Figure 25 Data providers making use of data marketplaces 

The 16 data providers making use of data marketplaces were asked if the marketplaces they use are profit-

oriented, if they establish a business relationship with them, if the marketplaces are globally active and if 

they focus on specific domains of data. Due to the relatively small number of respondents for these 

questions and due to the fact that some of them were not able to answer the questions (i.e., they selected 

the άDƻƴΩǘ ƪƴƻǿέ option), the results have to be interpreted with particular caution. The respondents had 

the least problems with the question focusing on the establishment of a business relationship. While 9 

respondents (56.3%) stated that the organisation they represent does not establish business relationships 

with data marketplaces, 4 respondents (25%) stated that their organisation does. 

As Figure 26 shows, the share of data users making use of data marketplaces was even smaller. Only ten 

survey respondents representing data users (15.9%) stated that they make use of marketplaces. Data 

users were asked the same additional questions as data providers. However, due 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 relationships. More than 

three out of four respondents representing a 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 provider in Figure 27. 

 

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 number of data providers that answered the respective question was rather small 

and that the term business relationship was understood differently. Consequently, further research is 

necessary to understand if data marketplaces actually maintain close ties with data providers and data 

users, respectively. 

3.4 Data 

The survey participants were asked to characterise the data they make available to third parties or use as 

third-party data. 

 

Figure 28 Relevance of different domains of data 

Figure 28 shows that economic data is the most relevant domain of data for data providers, data users 

and data intermediaries. More than half of the respondents representing data intermediaries (58.1%) and 

data users (51.6%) stated that the organisation they represent makes available or uses economic data. 

Still, 42.6% of the respondents representing data providers stated that the organisation they represent 

makes economic data available. 

Scientific data, social media data, geo data and 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 users, scientific data and geo data are 

equally relevant. 
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It seems that scientific data is shared and reused but that data intermediaries are not as relevant for this 

domain of data as they are for others. Social media data seems to be relevant for data users but to be 

provided by a rather small number of organisations. 

With respect to additional relevant domains of data, data intermediary representatives mentioned 

government data including statistical, administrative, regulatory, compliance and safety-related data as 

well as traffic data, health data, retail data and sensor data. Government data and health data were also 

mentioned by respondents representing data providers. Moreover, they stressed the relevance of 

business news, environmental data and training-related data such as certifications. Sensor data, with a 

clear focus on industrial contexts, government data as well as retail data were also considered relevant 

by data users. Moreover, data user representatives mentioned training-related, environmental and health 

data. 

Data holders were asked for the sources of the data they make available. The results are illustrated in 

Figure 29. 

 

Figure 29 Relevance of different data sources 

Most of the data that data providers make available is existing data, self-generated data (e.g., crowd-

sourced data, tracked data) or acquired data. This means that most of the data made available to third 

parties is internal data (existing data and self-generated data). The most relevant source of external data 

is acquired data. Considerably less relevant are the external data sources customer-provided data and 

freely available data (e.g., open data, social media data, web-crawled data). 
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Data intermediaries were asked for the requirements third-party data set made available by them have 

to meet. As shown in Figure 30, data intermediaries pay particular attention so that data meets specific 

quality standards (62.8%) and is provided in a specific format (55.8%). These two requirements are 

relevant for more than every second data intermediary in the sample. Somewhat less than half of the data 

intermediaries represented by the respondents (39.5%) restrict their activities to specific domains of data. 

Still, almost one third of the data intermediaries (30.2%) have restrictions with respect to language or 

require specific documentation. Additionally, requirements with respect to the licenses under which data 

is made available (e.g., open licenses) and the age of data were mentioned by respondents. 

  

Figure 30 Relevance of requirements 

3.5 Technology  

It is common for data providers, data intermediaries as well as data users to process data before it is made 

available to third parties or used. The shares of organisations processing data are highest for data 

providers (92.5%) and data intermediaries (82.5%). With 77.0%, the share of data users that process data 

is somewhat lower. This result does not come as a surprise. It is very unlikely that an organisation can or 

wants to make own data available to third parties without processing it. As those making data available 

do that with data reuse in mind, it is not unlikely that at least some organisations can directly reuse third-

party data without processing it themselves. 

About 60% of the organisations use third-party tools or services to process the data. With 62.7%, the share 

is slightly higher for data providers than for data users (59.6%) and data intermediaries (57.6%). 
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Figure 31 shows that several different types of processing are relevant for organisations in the data 

economy. Particularly relevant for all types of organisations are data aggregation, data validation and data 

sorting/classification. It stands out that data conversion and data visualisation are more relevant for data 

users than for the other types of organisations. Data conversion is typically required for feeding third-

party data into existing systems and data visualisation is usually the final step to allow drawing conclusions 

from data. Respondents pointed out that the relevant types of processing also depend on the domain of 

the data looked at. 

  

Figure 31 Relevance of types of data processing 

Figure 32 shows that data providers and data intermediaries pursue similar approaches to make data 

available to third parties. Providing data directly on a website, offering a programming interface and 

allowing to download data files are the most common approaches. While programming interfaces are 

rather used by data intermediaries, exchange of storage media as well as hard copy printouts are more 

common among data providers. This might show the higher degree of professionalization of data 

intermediaries as compared to data providers with respect to making data available to third parties. 

Programming interfaces are relatively costly to be set up but make data reuse convenient for data users. 

Survey participants mentioned e-mail, web dashboards, special information systems and conversational 

interfaces as additional ways used to make data available to third parties. Moreover, respondents pointed 

out that the way data is made available typically depends on the domain of the data looked at. 
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Figure 32 Way of making data available 

As shown in Figure 33, programming interfaces are used by most data users to procure third-party data 

(55.0%) followed by downloading data files from websites (43.3%) and exchanging storage media (41.7%). 

It stands out that using data provided on websites, although quite a lot of data is made available this way, 

is rather uncommon. The exchange of storage media seems to be almost as popular as data file downloads 

from the data user perspective. Respondents mentioned access to special information systems such as 

company databases, audio and video capturing, and telefax as additional approaches to procure data. 
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Figure 33 Approaches for procuring data 

Technology providers typically offer tools, services and/or technology-related advice. While tools require 

the user to run the technology at its own premise, the provider takes care of running the technology when 

services are used. While 79.2% of the respondents representing technology providers stated that they 

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

technology advice is not much smaller. Figure 34 provides an overview of the results. 

 

Figure 34 Offers of technology providers 
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While 10.4% of the technology providers stated that they offer open-source tools or services, 45.8% 

indicated that at least some of their offers are open source. The details are shown in Figure 35. 

  

Figure 35 Relevance of open source tools and services 

As shown in Figure 36, most technology providers offer tools and services for data processing, data 

analytics, data visualisation and data aggregation. Survey respondents representing technology providers 

mentioned data integration, data validation and data annotation as additional domains of technologies. 

Moreover, it was pointed out that data-related technologies that support marketing and sales are also 

provided. 
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