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1 INTRODUCTION  

The main objective of BYTE work package 8 (WP8) Stakeholder Engagement is the 

identification, selection and confirmation of key Big Data stakeholders. These stakeholders 

will be actively engaged throughout the project, but especially in WPs 2 through 8. 

Stakeholder engagement is central to the successful coordination of Big Data actors and the 

production of the deliverables.  Stakeholders help in the identification of positive and 

negative societal externalities. They will participate in drafting the BYTE vision and roadmap 

and participate in the Big Data community. 

 

In this deliverable, we discuss the BYTE stakeholder taxonomy that maps relevant 

stakeholders within the Big Data ecosystem. BYTE is analysing these stakeholders in relation 

to Big Data and stakeholder relationships within and between different case studies. This 

analysis has enabled the consortium to determine how to incentivise stakeholders to 

participate in BYTE activities (i.e., workshops, disciplinary focus groups and the BYTE Big 

Data community). 

 

The structure of this deliverable is as follows. In Section 2, we discuss the role of stakeholder 

analysis in BYTE and define a stakeholder in the same context. In Section 3, we outline the 

methodology used to develop the BYTE stakeholder taxonomy. Section 4 presents the high-

level taxonomy of BYTE stakeholders. Section 5 presents the different dimensions of 

stakeholder analysis performed in the BYTE case studies. Section 6 details the list of 

stakeholders identified in each of the case studies. Section 7 provides a cross-case analysis of 

the stakeholders. Section 8 maps the BYTE stakeholders according their usage in the BYTE 

vision and roadmaps. Section 9 provides an incentivisation analysis of stakeholders. Section 

10 outlines the updates to this document during the course of the BYTE project. Section 11 

briefly summarises and concludes the deliverable. Finally, a set of stakeholder analysis forms 

used in the case studies are provided in Appendix A.  
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2 BYTE STAKEHOLDER ANA LYSIS 

The Big Data roadmap and cross-disciplinarY community for addressing socieTal 

Externalities (BYTE) project will assist European science and industry in capturing the 

positive externalities and diminishing the negative externalities associated with Big Data in 

order to gain a greater share of the Big Data market by 2020. 

 

BYTE will accomplish this by leveraging the BYTE advisory board and additional network 

contacts to conduct a series of Big Data case studies in actual Big Data practices across a 

range of disciplinary and industrial sectors to gain an understanding of the economic, legal, 

social, ethical and political externalities that are in evidence. BYTE will supplement these 

case studies with a horizontal analysis that identifies how positive externalities can be 

amplified and negative externalities can be diminished. 

 

BYTE moves beyond current practices to consider how Big Data will develop to the year 

2020 using foresight tools to identify future practices, applications, and positive and negative 

externalities. This will allow BYTE to develop, in collaboration with expert stakeholders, a 

vision for Big Data in 2020 that includes meeting the relevant goals of the Digital Agenda for 

Europe. In collaboration with expert stakeholders, the consortium will then devise a research 

and policy roadmap that will provide incremental steps necessary to achieve the BYTE 

vision
1
 and guidelines to assist industry and scientists to address externalities in order to 

improve innovation and competitiveness.  

 

BYTE will culminate in the launch of the Big Data community, a sustainable, cross-

disciplinary platform that will implement the roadmap and assist stakeholders in identifying 

and meeting Big Data challenges. Furthermore, BYTE will disseminate project findings and 

recommendations and publicise the Big Data community to a large population of stakeholders 

to encourage further innovation and economic competitiveness in Europeôs engagement with 

Big Data. 

 

2.1 ROLE OF STAKE HOLDER ANALYSIS IN BYTE  PROJECT 

 ñStakeholder analysis can be defined as an approach for understanding a system by 

identifying the key actors or stakeholders in the system, and assessing their respective interest 

in that systemò
2
. BYTE performed a detailed stakeholder analysis that maps the relevant 

stakeholders within the Big Data ecosystem. It started with industry contacts, academic 

experts and civil society representatives active in relation to Big Data, statistics, computer 

science, economics, open access, social science as well as legal and ethical experts. It also 

involved industry and public sector representatives from the case study sectors examined 

throughout the BYTE project. From this starting point, the BYTE partners have built a 

taxonomy of Big Data stakeholders interested in or affected by the use, re-use and linking of 

very large data sets. These include policy-makers, institutional representatives, standards 

organisations, funding bodies as well as any other relevant categories.  

 

Grimble and Wellard have already emphasised the importance of stakeholder analysis in 

understanding the complexity and compatibility problems between objectives and 

                                                 
1
 George Papachristos, Scott W. Cunningham, Claudia Werker, The BYTE Vision, BYTE 

Deliverable D5.1, BYTE Consortium, 29 February 2016. 
2
 Grimble, Robin, Man-Kwun Chan, Julia Aglionby, and Julian Quan, ñTrees and Trade-

Offs: A Stakeholder Approach to Natural Resource Management,ò Gatekeeper Series 52, 

1995. 
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stakeholders
3
. The core questions that must be answered before a stakeholder analysis is 

performed are: ñWho is a stakeholder?ò and ñWhy is their role needed?ò. Stakeholders are 

identified based on many factors including: 

 

¶ Their interest and influence in the system/issue 

¶ Knowledge about the system/issue 

¶ Networks the stakeholder is involved within the case study area 

 

It is also important to note that the roles played by stakeholders are not static. Roles may 

change over time. Depending on circumstances, the same people or groups can and take on 

different roles at different times. Stakeholder roles may also be blended. It is possible for 

stakeholders to move between roles, and specific actions can be targeted to ómoveô 

stakeholders from one role to another.  

 

The BYTE partners analysed the needs and drivers of stakeholders in relation to Big Data, 

and examine stakeholder relationships within and between different categories. This enabled 

the consortium to determine how to incentivise stakeholders to participate in BYTE activities 

(i.e., workshops, disciplinary focus groups and the BYTE Big Data community). The 

consortium particularly focused on civil society organisations, as these organisations have 

proved difficult to encourage for participation in FP7 activities. The phenomena focused on 

in the BYTE project is the externalities of Big Data. 

 

2.2 WHO IS A STAKEHOLDER  

Stakeholder theory has become the mainstream of management literature across different 

disciplines after Freemanôs (1984) seminal work on Strategic Management: A Stakeholder 

Approach
4
. Within this work the primary purpose of stakeholder theory was to assist 

managers to identify stakeholders and strategically manage them. Freeman defines 

stakeholders as ñany group or individual who can affect or is affected by the achievement of 

the organizationôs objectivesò. However, since this early work stakeholder theory has been 

applied in many contexts and disciplines outside of management. Weyer describes it as a 

óóslippery creatureôô, óóused by different people to mean widely different thingsôô
5
. Miles has 

established that stakeholder is an essentially contested concept; therefore, requiring a 

universal definition is unfeasible
6
. Nonetheless, it is essential to define stakeholder within the 

scope of BYTE project and provide the basis for necessary stakeholder analysis. Table 1 

provides a collection of stakeholder definitions from different disciplines.  

 

Table 1: Definitions of Stakeholders 

Focus Definition Reference 

Organisation ñany group or individual who can 

affect or is affected by the 

Freeman, R Edward, Strategic 

Management: A Stakeholder 

                                                 
3
 Grimble, Robin, and Kate Wellard, ñStakeholder Methodologies in Natural Resource 

Management: A Review of Principles, Contexts, Experiences and Opportunities,ò 

Agricultural Systems, Vol. 55, 1997, pp. 173ï193.  
4
 Freeman, R Edward, Strategic Management: A Stakeholder Approach, Analysis, Vol. 1, 

Vol. 1, 1984. 
5
 Weyer, Martin Vander, ñIn an Ideal World,ò Management Today, 1996. 

6
 Miles, S. (2012). Stakeholder: Essentially contested or just confused?. Journal of Business 

Ethics, 108, 285-298. 
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achievement of the organizationôs 

objectives.ò 

Approach, Analysis, Vol. 1, 

Vol. 1, 1984 

Organisation Stakeholders exert their influence by 

supporting or denying support of 

initiatives crucial to the survival, 

competitiveness, and profitability of 

the organization  

 

Donaldson, Gordon, and Jay W. 

Lorsch, Decision Making at the 

Top: The Shaping of Strategic 

Direction, Basic Books, New 

York, NY, 1983. 

Organisation groups or individuals óówithout whose 

support the organisation would cease 

to existôô 

Bowie, Norman, and S Luper-

Foy, ñThe Moral Obligations of 

Multinational Corporations,ò 

Problems in International 

Justice, Vol. 16, 1988, pp. 97ï

113. 

Organisation óóany naturally occurring entity that is 

affected by organisational 

performanceôô. This may include 

living and non-living entities, or even 

mental-emotional constructs, such as 

respect for past generations or the 

wellbeing of future generations  

Starik, Mark, ñShould Trees 

Have Managerial Standing? 

Toward Stakeholder Status for 

Non-Human Nature,ò Journal 

of Business Ethics, Vol. 14, 

1995, pp. 207ï217. 

Hubacek, Klaus, and Volker 

Mauerhofer, ñFuture 

Generations: Economic, Legal 

and Institutional Aspects,ò 

Futures, Vol. 40, No. 5, June 

2008, pp. 413ï423.  

Environment polluters and victims Coase, Ronald H., ñThe 

Problem of Social Cost,ò The 

Journal of Law and Economics, 

Vol. 3, 1960, p. 1. 

 

In order to define what a stakeholder is within the BYTE project, we have analysed the 

definitions within Table 1 tacking into account the objectives of the BYTE project. This has 

resulted in the following stakeholder definition for the BYTE project: 

 

A BYTE  Stakeholder is any group or individual who can affect or is affected 

by the information ecosystem in a positive or negative manner. 

 

This definition serves as the starting point to identify the stakeholders within each of the case 

studies within BYTE. Next, we discuss how the stakeholder analysis is performed within the 

BYTE by detailing the methodology that is employed in the project.   
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3 METH ODOLOGY  

There are number of techniques and methodologies that can be used within a stakeholder 

analysis; both normative and instrumental approaches have been applied in different 

disciplines. Reed et al.
7
 provide a comprehensive overview of the wide variety of techniques 

and approaches for stakeholder analysis. As illustrated in Figure 1, they have categorised the 

methods used for: i) identifying stakeholders; ii) differentiating between and categorising 

stakeholders; and iii) investigating relationships between stakeholders. 

 

 
Figure 1: Schematic representation of rationale, typology and methods for stakeholder 

analysis (Reed et al 2009). 

The stakeholder analysis within BYTE takes place in two phases. The first phase is a 

stakeholder analysis within BYTE case studies of Environment, Crisis, Utilities/Smart Cities, 

Cultural, Energy, Health, and Transport data. Within each case study we analyse the 

stakeholders involved and their stake in the case, as well as their interests, influences, and 

inter-relationships. For each case, we built a logical chain of evidence
89

 to support the 

stakeholder analysis. The second phase of BYTE Stakeholder analysis involves a cross-case 

examination to identify if generalities or commonalities exist between and across case 

studies. The high-level methodology is illustrated in Figure 2, phase one and two are 

described in details in the remainder of this section. 

 

                                                 
7
 Reed, Mark S., Anil Graves, Norman Dandy, Helena Posthumus, Klaus Hubacek, Joe 

Morris, Christina Prell, Claire H. Quinn, and Lindsay C. Stringer, ñWhoôs in and Why? A 

Typology of Stakeholder Analysis Methods for Natural Resource Management,ò Journal of 

Environmental Management, Vol. 90, 2009, pp. 1933ï1949. 
8
 Yin, Robert K, ñCase Study Research: Design and Methods, Edited by Leonard Bickman 

and Debra J Rog, Essential Guide to Qualitative Methods in Organizational Researchò, Vol. 

5, Vol. 5, Applied Social Research Methods Series, Sage Publications, 2009 
9
 Miles, M B, and A M Huberman, Qualitative Data Analysis, Edited by Rebecca Holland, 

Thousand Oaks Sage Publications, Vol. 15, Vol. 15, Sage, 1994. 
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Figure 2 BYTE High -Level Stakeholder Methodology 

 

 

3.1 PHASE ONE: WITHIN  CASE STAKEHOLDER ANALYSIS METHODOLOGY  

 

The BYTE project stakeholder analysis used the following methodology as illustrated in 

Figure 3: 

1 Identify the focus of the case study 

2 Identify boundary of analysis of the case study (input from WP 1) 

3 Identification of stakeholders and their stake (i.e. interviews, Case Studies, 

Workshops) 

4 Differentiate between and categorise stakeholders 

5 Investigate relationships between stakeholders 

6 Identify stakeholder incentivisation 

7 Feedback into Steps 1/2. 

8 Engage stakeholders for validation (i.e. Interviews/focus groups/workshops) 
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Figure 3: BYTE Use Case Stakeholder Methodology  

 

Each of these steps is further explained in the following. 

 

1) Identify the focus of the case study: At the start of the case study it is important to 

establish a clear focus. This defines the context of the case study and makes it possible to 

determine those who are affected or can affect decisions relating to the issues under 

investigation. 

 

2) Identify boundary of analysis of the case study (input from WP 1): With a clear focus 

of the case study defined, the next step is to establish a clear system boundaries for the 

stakeholder analysis. The system boundary is used to limit the scope of the analysis to ensure 

it tackles the identified focus. Steps 1 and 2 may follow a participatory approach that involves 

the stakeholders directly in the identification of foci and boundaries. This necessities an 

iterative feedback loop as illustrated in Figure 3. It should be noted that stakeholder 

participation in the analysis may not be necessary, if the analysis team have sufficient 

knowledge of the case study. 

 

3) Identification of stakeholders and their stake (i.e. interviews, case studies, 

workshops): The project team in collaboration with the case study liaisons prepared a list of 

possible stakeholders for the case study. The stakeholders were listed according to the role 

that best describes their involvement in the case study (policy makers, data scientist, data 

engineer, managers, end users, consultants, consumers, etc.). The initial list was as inclusive 
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as possible to ensure the inclusion of all relevant stakeholders for the case study, an example 

is provided in Table 2. Once completed the initial list was circulated to the key actors in the 

case study for feedback. The feedback was used to add the missing members, or delete others 

who are not relevant. 

 

Table 2: Stakeholder identification table with example data. 

Stakeholder Industry Sector Technology 

Adoption 

Stage 

Position on 

Data Value 

Chain 

Impact 

of IT in 

Industry  

Organisation 

X 

Environment Early Adaptor Data Usage Factory 

Mode 

 

To provide a systematic tool for the identification of stakeholders in the complex context of 

case studies Pouloudi
10

 has suggested a set of principles of stakeholder behaviour that guide 

stakeholder identification and analysis (see Table 3). 

 

Table 3: Propositions for stakeholder identification and analysis (Pouloudi 1999) 

Principles of stakeholder behaviour Implications for stakeholder identification 

and analysis 

1. The set and number of stakeholders 

are context and time dependent 
¶ Stakeholder map should reflect the 

context 

¶ Stakeholder map should be reviewed 

over time 

2. Stakeholders cannot be viewed in 

isolation 
¶ Consider how stakeholders are 

ólinkedô 

3. A stakeholderôs role may change 
over time 

¶ Adopt a long-term perspective 

4. Stakeholders may have multiple 

roles 
¶ Study how perceptions change 

5. Different stakeholders may have 

different perspectives and wishes 
¶ There are different versions of the 

stakeholder map to be drawn 

6. The viewpoints and wishes of 

stakeholders may change over time 
¶ These different versions of the 

stakeholder map should be reviewed 

over time 

7. Stakeholders may be unable to serve 

their interests or realise their wishes 
¶ Need to consider political issues (as 

well as technical, economic or other) 

 

4) Differentiate between and categorise stakeholders: A number of methods are available 

for categorizing stakeholders and understanding their inter-relationships (step 5). The project 

team classified the list of stakeholders based on their interest in the case study. The initial 

classification is qualitative in nature as it is based on the subjective judgment of the project 

team. In order to further validate the categories, feedback can be sought from the key actor in 

the case study. The categories should be seen as dynamic as stakeholdersô interests and 

influence can change over time depending on the dynamicity of the environment. 

Stakeholders can also be in multiple categories. 

                                                 
10

 Pouloudi, A., ñAspects of the Stakeholder Concept and Their Implications for Information 

Systems Development,ò Proceedings of the 32nd Annual Hawaii International Conference 

on Systems Sciences, 1999. 
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5) Investigate relationships between stakeholders: Once stakeholders have been identified 

and classified, the next step is to understand what relationships exist between the 

stakeholders. Understanding the interplay between stakeholders can reveal common 

motivations, alliances, and conflicts that exist within the case. It can also help us understand 

the motivations of stakeholders, which can help to support their incentivisation. An example 

of this analysis is presented in Table 4. 

 

Table 4: Stakeholder interestïinfluence table with example data. 

Stakeholder Interest/Stake Influence Key relationships 

with other  

Stakeholders 

Organisation 

X 

Highly interested in 

reusing open government 

data 

Little influence on 

open data  

Works closely with 

organisation Y on 

selling open data 

services 

 

6) Identify stakeholder incentivistion and communication plan: Before any initiative to 

involve stakeholders, it is crucial to identify the most relevant stakeholders within the use 

case and ensure their participation in the analysis process. The engagement of stakeholders is 

time consuming and not easy. Many potential stakeholders within a case study may lack 

interest whereas some may have strong (and specific) interests that could dominate the 

agenda. Careful consideration of stakeholder interests may persuade less interested 

stakeholders to join the process. BYTE specifically investigated the stakeholder interest to 

determine how to incentivise stakeholders to participate in BYTE activities (i.e., workshops, 

disciplinary focus groups and the BYTE Big Data community). The consortium particularly 

focused on civil society organisations, as these organisations have proved difficult to 

encourage participation in FP7 activities. BYTE can act as an independent facilitator to 

inform stakeholders of the benefits of engagement, and inform them of the play of their part 

in the process. Gerrits and Edelenbos
11

 investigated different levels of stakeholder 

involvement with different intensity ranging from mere informative process to a level where 

they are actually in making decisions as detailed in Table 5. 

 

Table 5: Stakeholder approaches & degree of involvement (Gerrits &  Edelenbos, 2004) 

Degrees of influence according to the 

scale 

Possible tools, processes and instruments 

to be used 

1. Stakeholders are informed ï they 

remain passive 

Folders, brochures, newsletters, 

advertisement, reports, exhibitions, Internet 

2. Stakeholders are consulted Workshops, focus group meetings, Internet 

questionnaires 

3. Stakeholders give advice Advisory panels consisting of stakeholders, 

Interactive sessions, Internet discussion 

4. Stakeholders become co-producers Stakeholder panel meetings, Internet 

discussions 

                                                 
11

 Gerrits, Lasse, and Jurian Edelenbos, ñManagement of Sediments Through Stakeholder 

Involvement. The Risks and Value of Engaging Stakeholders When Looking for Solutions 

for Sediment-Related Problems,ò Journal of Soils and Sediments: Protection, Risk 

Assessment and Remediation, Vol. 4, No. 4, January 1, 2004, pp. 239ï246. 
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Organizing workshops, create a common 

ground for discussion, for example, joint 

scenario development 

5. Stakeholders not only produce 

solutions but also decide about them 

Joint working groups that decide about 

implementation of solutions 

 

As part of the road mapping the BYTE team will specify the communication and 

incentivisation plan for each stakeholder to maximise participation of all stakeholders. Each 

communication plan specifies the required information, the provider of the information, 

incentivisation, the frequency for communication, and the method of communication. An 

example data capturing this information is shown in Table 6. 

 

Table 6: Stakeholder incentivisation and communication plan table with example data. 

Stakeholder Incentives Likely 

perception 

of project 

Comm. 

Frequency 

Comm. 

Method 

Key Contact 

Names 

Organisation X  Likely to be 

positive ï  

 contact via 

email with 

project 

information 

and arrange 

meeting 

Name 1 

(CEO); 

Name 2 

(CTO); 

email 

addresses 

 

7) Feedback into Steps 1 or Step 2: At the end of the process, the feedback received is input 

into the process to improve the quality of the analysis. Typically, a stakeholder analysis will 

usually take place over several iterations of the process. As the analysis is refined it is 

important to consider the issues such as the legitimacy, representation, and credibility of the 

analysis. Where additional stakeholders have been identified in the process they should be 

included in the next iteration. 

 

8) Engage stakeholders for validation (i.e. Interviews/focus groups/workshops): The last 

step of the process is the validation of the stakeholder analysis with a selected group of 

stakeholders. The validation takes the form of interviews with key actors within the case 

study and the BYTE stakeholder engagement workshops planned for WPs 2, 4-7. In these 

workshops we directly worked with stakeholders to elicit required input for validation and 

consensus, where possible, on the stakeholder analysis. At the beginning of the 

interview/workshop the purpose of the stakeholder analysis was detailed in order to make 

relevant stakeholders participate actively. The feedback was then used to update the 

stakeholder analysis where necessary.  

 

3.2 PHASE TWO: CROSS-CASE STAKEHOLDER ANALYSIS METHODOLOGY  

An analysis that examines themes, similarities, and differences across a number of cases is 

known as a cross-case analysis. Cross-case analysis is used when the unit of analysis is at the 

level of a case and the study aims to analyze them in order to learn something about a 

concept, theory, or social process. Identifying similarities and differences between cases can 

provide further insight into issues concerning the case and reveal the potential for 

generalizing the case study results. Cross-case analysis can also be used to delineate the 

combination of factors that may contribute to the outcomes of the individual case. It can be 

used to determine an explanation as to why one case is different or the same as others.  
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Within the BYTE stakeholder analysis we studied multiple cases and build a logical chain of 

evidence 
12,13

 to support the stakeholder analysis within each case. The objective of the cross-

case analysis is to identify if generalities or commonalities exist between and across case 

studies. The cross-case analysis, as illustrated in Figure 4, is consistent of the following steps: 

 

1. Within case stakeholder analysis 

2. Analyse consistencies identified across the cases in the various relationships, along 

with reasons why these relationships exist  

3. Formulate systematic cross-case observations. 

 

 
Figure 4: Cross-case Stakeholder Analysis 

 

3.3 SUMMARY  

The methodology for the stakeholder analysis within BYTE took place in two phases: 

 

¶ Phase One ïWithin Case Analysis: The first phase was a stakeholder analysis within the 

BYTE case studies (WP3) of Environment, Commercial, Smart Cities, Cultural, Energy, 

Health, and Transport data. Within each case study we analyse the stakeholders involved 

and their stake in the case, we also analyse their interests, influences, and inter-

relationships. For each case, we build a logical chain of evidence to support the 

stakeholder analysis.  

¶ Phase Two ï Cross Case Analysis: The second phase of the BYTE Stakeholder analysis 

involves a cross-case examination to identify if generalities or commonalities exist 

between and across case studies. This work supported the activities undertaken as part of 

WP4. 

 

The next section details the initial stakeholder taxonomy that was used in BYTE stakeholder 

analysis.  

 

  

                                                 
12

 Yin, Robert K, Case Study Research: Design and Methods, Edited by Leonard Bickman 

and Debra J Rog, ñEssential Guide to Qualitative Methods in Organizational Researchò, Vol. 

5, Vol. 5, Applied Social Research Methods Series, Sage Publications, 2009 
13

 Miles, M B, and A M Huberman, Qualitative Data Analysis, Edited by Rebecca Holland, 

Thousand Oaks Sage Publications, Vol. 15, Vol. 15, Sage, 1994. 
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4 HIGH -LEVEL  STAKEHOLDER TAXONOMY  

The initial BYTE stakeholder taxonomy was based on desktop research of the typical 

stakeholder that could be found in a Big Data ecosystem. The initial high-level taxonomy, 

illustrated in Figure 5, is the starting point from which the taxonomy that evolved over the 

duration of the project.  

 

 

Figure 5: High-Level BYTE Stakeholder Taxonomy for Big Data Ecosystems 

 

The high-level taxonomy has 4 main stakeholder types: 

 

¶ Data Providers: Person or organisation that provides the data to the ecosystem. 

¶ Data Users: Persons or organisations that consume information from the 

ecosystem. 

¶ Enablers: Persons or organisations that support the function of the ecosystem. 

¶ Secondary: Persons or organisations that influence or are impacted by the 

ecosystem and its operation but do not interact directly with the data. 

 

The types are not mutually exclusive and an individual stakeholder can be classified in 

multiple types within a case study. For instance within a healthcare case study, a medical 

doctor is both simultaneously a data provider and a data user. The stakeholder types are 

detailed in Table 7 along with a sample list of stakeholders. 

 

Table 7 High-level stakeholder types 

Stakeholder 

Type 

Description Example Stakeholder 

Data Providers Person or 

organisation that 

Environmental Scientist, Citizens, First Responders, 

Scientist, Business Owners,  Local Government, Grid 
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provides the data to 

the ecosystem. 

Operators, City Government, Cultural Scientist, 

Librarians, Historians, Archivists, Patients, Health 

Care Professionals, Medical Research Scientists, 

Pharmaceutical Scientists, Ship owners and operators, 

Equipment vendors, é 

Data Users Persons or 

organisations that 

consume 

information from 

the ecosystem. 

Environmental Scientist, Citizens, Policy Makers, 

First Responders, Crisis Managers, Scientist, Legal, 

Economists, Business  owners, Consumers, Energy 

Consumers, Energy Producers, Traffic users, City 

Government, Cultural Scientist, Librarians,  

Archivists, Historians, Safety Officers, Human 

Resources, Health Care Professionals, Patients, Public 

Health Policy Makers, Pharmaceutical Scientists, 

Transport Policy Makers, Ship owners and operators, 

Costal authorities, Community Groups, Freight 

owners, é 

Enablers Persons or 

organisations that 

support the function 

of the ecosystem. 

IT Infrastructure Engineers, Data Engineers, Sensor 

Network Engineers, é 

Secondary Persons or 

organisations that 

influence the 

ecosystem and its 

operation but do not 

interact directly 

with the data. 

Policy Makers, Data Protection, Community Groups, 

Citizens, Regulators, Economists, é 

 

 

This high-level taxonomy is used within BYTE case studies (WP3 - Case studies in positive 

and negative externalities) to perform a detailed stakeholder analysis that maps the relevant 

stakeholders within the Big Data ecosystem of each case study.  The stakeholder analysis 

analysed the needs and drivers of stakeholders in relation to Big Data, and examine 

stakeholder relationships within and between different categories. In the next section, we 

present the dimensions of analysis used to profile each stakeholder. 
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5 DIMENSIONS OF STAKEH OLDER PROFILE  

This section specifies the different dimensions useful to profile stakeholders. The relevance 

of the dimensions may vary between stakeholders and between use cases.  

 

5.1 INDUSTRY SECTORS 

Comprehensive case studies in a variety of sectors across European society with the objective 

to provide empirical material for the development of discipline-specific recommendations 

and general recommendations to assist a wide range of stakeholders in addressing potential 

negative impacts of Big Data as well as harnessing the associated positive impacts. There are 

7 core sectors targeted within BYTE project (i.e. environment, crisis, utilities/smart cities, 

culture, energy, health, and transport). Within each case study there may be stakeholders that 

are not from the core sector. For example, within the Energy case study regulators and public 

sectors stakeholders are also significant players. This means that the stakeholder analysis 

must consider stakeholders from secondary sectors beyond the 7 core sectors in BYTE. The 

core sectors together with an initial list of secondary sectors are detailed in Table 8. 

 

Table 8: Industry sectors of BYTE case studies 

Core-Sectors Secondary-Sectors 

Environment Public Sector 

Crisis Legal 

Utilities / Smart Cities Media & Entertainment 

Cultural Retail 

Energy Manufacturing 

Health  Life Science & Pharma 

Transport  Finance & Insurance 

 é 

 

5.2 TECHNOLOGY ADOPTION STAGE  

The diffusion of innovations is a theory that seeks to explain how, why, and at what rate new 

ideas and technology spread through cultures. The seminal work on the theory was 

undertaken by Everett Rogers in his book Diffusion of Innovations
14
. Rogersôs book was first 

published in 1962, where he describes diffusion as the process in which an innovation is 

communicated through certain channels over time among the members of a social system. 

Adoption implies accepting something created by another or foreign to one's nature. In order 

for a technology to be adopted by a large number of users it needs to be successfully diffused.  

 

                                                 
14

 Rogers, Everett. M., Diffusion of Innovations, The Free Press, 1962. 
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Figure 6: Innovation Diffusions Theory 

Rogers created a typology of adopters, as illustrated in Figure 6. Rogers describes the five 

adopters as: 

 

¶ Innovators are the first 2.5% of individuals to adopt an innovation. They are 

adventurous, comfortable with a high degree of complexity and uncertainty, and 

typically have access to substantial financial resources 

¶ Early Adopters are the next 13.5% to adopt the innovation. They are well integrated 

into their social system, and have great potential for opinion leadership. Other 

potential adopters look to early adopters for information and advice, thus early 

adopters make excellent "missionaries" for new products or processes 

¶ Early Majority  are the next 34%. They adopt innovations slightly before the average 

member of a social system. They are typically not opinion leaders, but they interact 

frequently with their peers 

¶ Late Majority  are the next 34%. They approach innovation with a sceptical air, and 

may not adopt the innovation until they feel pressure from their peers. They may have 

scarce resources 

¶ Laggards are the last 16%. They base their decisions primarily on past experience 

and possess almost no opinion leadership. They are highly sceptical of innovations 

and innovators, and must feel certain that a new innovation will not fail prior to 

adopting it. 

 

 

5.3 DATA VALUE CHAIN  

Value chains have been used as a decision support tool to model the chain of activities that an 

organisation performs in order to deliver a valuable product or service to the market. The 

value chain categorises the generic value-adding activities of an organization allowing them 

to be understood and optimised. A value chain is made up of series of subsystems each with 

inputs, transformation processes, and outputs. As an analytical tool, the value chain can be 

applied to the information systems to understand the value-creation of data technologies.  
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Figure 7: Big Data Value Chain 

 

The Data Value Chain, as illustrated in Figure 7, models the high-level activities that 

comprise an information system. The data value chain identifies the following activities: 

 

¶ Data Acquisition is the process of gathering, filtering and cleaning data before it is 

put in a data warehouse or any other storage solution on which data analysis can be 

carried out. 

¶ Data Analysis is concerned with making raw data, which has been acquired, 

amenable to use in decision-making as well as domain specific usage. 

¶ Data Curation is the active management of data over its life-cycle to ensure it meets 

the necessary data quality requirements for its effective usage. 

¶ Data Storage is concerned about storing and managing data in a scalable way 

satisfying the needs of applications that require access to the data. 

¶ Data Usage covers the business goals that need access to data and its analysis and the 

tools needed to integrate analysis in business decision-making. 

 

 

5.4 STRATEGIC IMPACT OF IT  IN INDUSTRY 

The strategic impact grid
15

 is an analytics tool by Nolan and McFarlan that is used by 

managers to perform an evaluation of their firmôs current and future information systems 

needs. The grid defines what the use of information systems resources should be going 

forward by enabling managers to: 

 

¶ Identify the current need for reliable information systems by focusing on current day-

to-day operations and the functionalities of the existing information systems. 

¶ Identify future needs for new information system functionalities by focusing on the 

strategic role that new IT capabilities play for the organization. 

 

                                                 
15

 Nolan, Richard, and F Warren McFarlan, ñInformation Technology and the Board of 

Directors.,ò Harvard Business Review, Vol. 83, 2005, pp. 96ï106, 157. 
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Figure 8: Strategic Impact Grid 

 

Based on this analysis, the grid helps managers to identify if they need to take a defensive or 

offensive approach in their information systems strategy. As depicted in Figure 8, the grid 

classifies the approaches into four roles: 

  

¶ Support Role: Information systems (IS for short) constitute a tool to support and 

enable operations. IS are not mission critical for current business operations. New 

systems offer little strategic differentiation to significantly benefit the organization. 

¶ Factory Role: IS infrastructure is critical to the operation of the firm. Service outages 

can endanger the firmôs well-being and future viability. However, limited potential 

exists for new systems and functionalities to make a substantial contribution to the 

firm. 

¶ Turnaround Role:   The firmôs current IS are not mission critical for current business 

operations. However, new IS functionalities will be critical for the businessô future 

viability and success. The firm needs to engage in a transformation of its IT. 

¶ Strategic Role: IS are critical to the firmôs current business to operations. New IS 

functionalities will be critical for the future viability and prosperity of the business. 

Such firms have a very offensive IT posture and are proactive with respect to IT 

investments. 

 

5.5 INFLUENCE AND INTEREST 

Identification of stakeholder influence and interest is an important step in order to classify 

stakeholders. By understanding a stakeholders influence and interest, we can better 

understand their relationships within the case study. Stakeholders can be classified in terms 

of: 

 

¶ Influence / Power: The amount of power that a stakeholder has on the system. 

Influence can be both formal and informal. Formal influence is primarily based on 

rules or rights as laid down in legislation or formal agreements (i.e. law and rights to 

enforce the law, or usage rights). Informal influences are based on other factors such 

as interest group or non-governmental organisation that can mobilise media, use 

resources, or lobby to put pressure on the ecosystem. 
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¶ Interest: What does the stakeholder gain or lose with the issue at hand? The range 

and quantification of interest can be quite diverse. Formal interests are based on 

responsibility to uphold law and regulation, while informal interest is based on 

losing/gaining of political popularity, image of a company, emotional, etc. 

 

Once the stakeholder has been classified in terms of influence and interest they can be 

grouped into categories as illustrate by the matrix in Figure 9. The categories are: 

 

1. Players (High Influence / Power,  High Interest): These stakeholder have  

immediate power and interest making them the current decision-makers within the 

case study. These are the most important stakeholder group and should be fully 

engaged. 

2. Leaders and Context Setters (High Influence / Power, Low Interest): These 

stakeholders have power but have no immediate interest in the case study, they are 

dormant decision-shapers.: These are an important group that can help to understand 

opinion and decision-making criteria within a case. 

3. Subjects (Low Influence/Power, High Interest): These are an important group of 

stakeholders with immediate interest but are lacking power. They may be content or 

frustrated. 

4. Crowd (Low Influence / Power, Low Interest): These are the least important group 

in the currents case. They have no immediate interest or power, but how might that 

change in future? 

 

 

Figure 9: Stakeholder Interest / Influence Matrix  

We can also identify specific actions, as illustrated by the arrows in Figure 9, that can be used 

to ñmoveò stakeholders from one role to another
16

 e.g. from powerful and un-interested to 

powerful and interested or uninterested to interested.  This is very important in the context of 

incentivisation. Some high-level actions include: 

 

                                                 
16

 Eden, Colin, and Fran Ackermann, Making Strategy: The Journey of Strategic 

Management, International Journal of Market Research, Vol. 43, Vol. 43, SAGE, 2013. 
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¶ Move ñLeaders and Context Settersò to be ñPlayersò: Engage and consult on 

interest area. Opportunity to  increases level of interest and convert them into players. 

¶ Move the Crowd to Subjects: Can be seen as a potential stakeholder. Inform via 

general communication, newsletters, websites, mailing lists.  Need to consider time 

and effort investment. 

 

5.6 STAKEHOLDERS CHARACTERISTICS  

In addition to the dimensions introduced above, the stakeholder analysis captures a number of 

additional attributes that are used to profile stakeholders. This section details these specific 

attributes and how these attributes are represented for the purpose of analysis to establish the 

roles and communication needs of stakeholders. These attributes are as follows: 

 

¶ Designation: Status of representative in the organization, for instance, Chief of Unit 

or Manager.  

¶ Knowledge: Level of information and understanding possessed by the representative 

about the case study. This information is obtained by asking the representative a set of 

questions. Knowledge attribute could be expressed as a 5-scale value - Very High, 

High, Average, Low and Very Low. 

¶ Position: Attitude and perspective of the representative towards the exercise, in terms 

of the degree of opposition or support expressed by the stakeholder representative. 

This attribute can be represented using a five scale value ï Supporter, Moderate 

Supporter, Neutral, Moderate opponent and Opponent. 

¶ In terest: Level of interest shown by the representative in the case study, represented 

as a five scale value - Very High, High, Average, Low and Very Low. 

¶ Resources: Availability of human and information resources to engage in the exercise 

as well as the degree to which the available resources can be mobilised. Resource 

availability is indicated through a 5 scale value - Very High, High, Average, Low and 

Very Low. 

¶ Power: Measure of the degree to which the representative is able to influence the 

outcome of the strategy process in general. 

¶ Leadership: Degree to which a representative is willing to champion actions relating 

to the strategy process. 

 

5.7 SUMMARY  

This section describes the different dimensions that may be used to profile stakeholders 

within each of the BYTE case studies in WP3. The main dimensions discussed are:  

 

¶ Industry Sector: The industrial sector from which the stakeholder is most closely 

associated. 

¶ Technology Adoption Stage: The stage of the Technology Adoption Lifecycle of the 

representative.  

¶ Data Value Chain: Stage of the Data Value Chain most appropriate for the 

stakeholder.  

¶ Strategic Impact: The strategic role of IT within the stakeholdersô organisation.  

¶ Interest / Influence: Level of interest shown and the degree to which the 

representative is able to influence the outcome of the case study in general. 

 

Application of the stakeholder taxonomy within each case study is detailed in the next 

section.  
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6 CASE STUDIES 

A key fallacy associated with Big Data is that the processing of large data sets will lead 

directly to either benefit or harm. However, economic experts have noted that data only 

becomes information once it guides strategy, motivates action, and leads to observable 

changes in behaviour. More information does provide strategic options with which to deal 

with strategic, environmental or technical challenges. But these options require the correct 

environment to obtain competitive advantage. Likewise, the capability to exploit information 

for harm does not guarantee that societal harm will occur. Expected harm can be minimised 

by ensuring the correct institutional or legal framework for addressing negative externalities 

of Big Data. Through the Digital Agenda for Europe
17

, the European policy-makers have 

expressed that they expect Big Data to result in positive competitive advantages in particular 

sectors. These sectors include transport, health care, environment, commercial media and 

culture.  The BYTE project threads a number of case studies in these sectors through the 

course of the project. These case studies involve organisations actively using Big Data for 

specific purposes. The case studies enable BYTE to understand strategies, actions and 

changes in behaviour associated with Big Data, with the aim of identify their resultant 

positive and negative externalities. Furthermore, it enables BYTE to better predict the type of 

regulatory environment that would allow European actors to take advantage of potential 

positive externalities and diminish negative externalities. 

 

Table 9: List of stakeholders considered as part of BYTE case studies 

Case Study 

Sector 

Stakeholder Secondary Sector 

CRISIS 

 

RICC Computer Science 

International Government Organization 

(OCHA) 

Humanitarian Organisation 

International Humanitarian 

Organization (ICRC) 

Humanitarian Organisation 

CULTURE  National cultural heritage institutions, 

including libraries, museums, galleries, 

etc. 

Cultural 

National data aggregator Cultural 

Pan ïEuropean cultural heritage data Cultural 

Policy makers and legal professionals Government 

Citizens Citizens 

Educational institutions Public sector 

Open data advocates Society organisation 

ENERGY Statoil Oil & gas operator 

ConocoPhillips Oil & gas operator 

Lundin Oil & gas operator 

Eni Norge Oil & gas operator 

SUPPLIER Oil & gas supplier 

                                                 
17

 European Commission, Communication from the Commission to the European Parliament; 

the Council; the European Economic and Social Committee and the Committee of the 

Regions; A Digital Agenda for Europe; COM 2010(245), Communication, Vol. 5, Vol. 5, 

2010. 
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Norwegian Petroleum Directorate Oil & gas regulator in Norway 

ENVIRONMENT  EC Public Sector (EU) 

EEA Public Sector (EU) 

EPA Public Sector (USA) 

EuroGeoSurveys Public Sector (EU) 

EUSatCen Public Sector (EU) 

IEEE Professional association 

NASA Space (USA) 

SANSA Space (South Africa) 

UNEP Public Sector 

HEALTHCARE  Public sector health research initiative Healthcare, medical research  

Geneticists Healthcare, medical research,  

Clinicians Healthcare (private and public) 

Data scientists Healthcare, medical research 

Pharmaceutical companies Commercial 

Translational medicine specialists Healthcare (private and public 

sector) 

Public health research initiative Healthcare, translational medicine 

specialist 

NHS Regional genetics laboratory Public sector healthcare 

laboratory 

Charity organisations Civil society organisations 

Privacy and Data protection policy 

makers and lawyers 

Public and private sector  

Citizens Society at large 

Patients and immediate family members Public sector 

TRANSPORT Established Ship Owner Transport 

New Ship Owner Transport 

European Yard Manufacturing 

Navigation Equipment Supplier Manufacturing 

Machinery sub-system Supplier Manufacturing 

Shipping Association  Transport 

Maritime Consulting Company Transport 

Classification Society Transport / Legal 

Natl. Coastal Authority Legal 

SMARTCITY  European City Public Sector 

Technology Provider  Start-up, Energy 

Technology Provider Non-profit, Mobility 

Technology Provider & Research Multinational, Smart City 

 

For each case study, we identify potential stakeholders and discuss their characteristics.  

Table 9 gives an overview of the case studies considered in the BYTE project
18

. The 
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 Guillermo Vega-Gorgojo, Anna Donovan, Rachel Finn, Lorenzo Bigagli, Sebnem 

Rusitschka, Thomas Mestl, Paolo Mazzetti, Roar Fjellheim, Grunde Løvoll, EarthObvsrge 
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following sections present a stakeholder analysis of these case studies. The analysis of each 

study is performed from the perspectives of stakeholders as either organizations or 

individuals.  
 

6.1 ENVIRONMENTAL  CASE STUDY  

The Earth Observation (EarthObvs) data portal provided the initial basis for the 

environmental data case study. The EarthObvs portal has more than 90 members, who are 

considered as the primary stakeholders in the BYTE project. Therefore, the environment case 

study sought the input from the members of Earth Observation Development Board. The 

board consists of 20 members. Table 10 lists the stakeholder organizations considered in the 

environment case study, along with their position for the technology adoption and the impact 

of IT on their strategic processes. Table 11 compares the stakeholdersô activities in reference 

to the Data Value Chain. The majority of stakeholders are significantly involved in the 

activities. This highlights the sector specific dependence and interest in Big Data. 

 

Table 10: L ist of stakeholder organizations for the Environmental case study 

Stakeholder Organization Technology Adoption Stage Strategic Impact of IT 

EC Early Majority Support Role 

EEA Early Majority Factory Role 

EPA Early Majority Factory Role 

EuroGeoSurveys Late Majority Factory Role 

EUStatCen Early Adopters Strategic Role 

IEEE Innovators Strategic Role 

NASA Innovators Strategic Role 

SANSA Innovators Strategic Role 

UNEP Late Majority Turnaround Role 

 

Table 11: Stakeholder activities on the Data Value Chain in Environmental case study 

Stakeholder  Acquisition Analysis Curation Storage Usage 

EC     X 

EEA  X X  X 

EPA  X X  X 

EuroGeoSurveys X X X  X 

EUStatCen X X X X X 

IEEE X X X X X 

NASA X X X X  

SANSA X X X X  

UNEP  X X X X 

 

An initial list of stakeholders was identified earlier in the BYTE project, as shown in Table 

12. The table also lists the individual stakeholders that participated in the environment case 

study. 

 

 

                                                                                                                                                        

Psarros, Ovidiu Drugan, Kush Wadhwa, Case study reports on positive and negative 

externalities, BYTE Deliverable D3.2, BYTE Consortium, 5 June 2015. 
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Table 12: L ist of potential stakeholders for the Environmental case study 

Stakeholder Category Case Study Stakeholders 

Data Providers Scientist, Senior Scientist 

Data Users Scientist, Senior Scientist, CEO, Senior officer 

Enablers IT fellow, Data manager 

Secondary  

 

The list of stakeholder individuals that have been interviewed as part of the activities in Work 

Package 3 are detailed in Table 13.  The stakeholders in this case study posses varying lelves 

of knowledge about the case study. 

 

Table 13 Profil es of stakeholder individuals in Environmental case study 

Interviewee Affiliation  Designation Knowledge Position Interest 

I -1 EarthObvs-

OEDB/UNEP 

Scientist High Moderate 

Supporter 

Average 

I -2 EarthObvs-

OEDB/IEEE/private 

SME 

Senior 

scientist/ 

CEO 

Very high Supporter Very high 

I -3 EarthObvs-

OEDB/private SME 

CEO High Supporter Very high 

I -4 EarthObvs/JAXA Senior officer Very high Supporter Very high 

I -5 DKRZ Data manager Low Moderate 

Supporter 

Average 

I -6 Met Office IT Fellow Average Moderate 

Supporter 

Average 

 

 

6.2 CRISIS MANAGEMENT  CASE STUDY  

The crisis management case study specifically involved an investigation of the use of social 

media and geographical information systems data to create dynamic ñcrisis mapsò of regions, 

cities or countries affected by particular crises. These events primarily included natural 

disasters and political crises, but the system could also be used for sudden momentous events 

such as terrorism, man-made disasters and other crises.  The case study was undertaken with 

the help of a research institute that is pseudonymised as the Research Institute for Crisis 

Computing (RICC). The institute collaborates directly with international and governmental 

organisations to identify operational challenges of crisis management. It aims to tackle the 

identified challenges using Big Data techniques, and to deploy scientific methods from 

advanced computing to make sense of Big Data. The case study also includes stakeholders 

from two international humanitarian organizations. These organizations are involved in the 

Big Data value chain due their usage of software developed by RICC.   

 

Table 14 lists the stakeholder organization in the crisis management case study, along with 

their position for the technology adoption and the impact of IT on their strategic processes. 

Table 15 compares the stakeholders in terms of their activities on the Data Value Chain. 
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Table 14: L ist of stakeholder organizations for the Crisis Management case study 

Stakeholder Organization Technology Adoption Stage Strategic Impact of IT 

RICC Early Adapters Strategic role 

ICRC Early Majority Support role 

OCHA Early Majority Support role 

 

Table 15: Stakeholder activities on the Data Value Chain in Crisis Management case 

study  

Stakeholder  Acquisition Analysis Curation Storage Usage 

RICC X X   X 

ICRC     X 

OCHA     X 

 

An initial list of stakeholders was identified earlier in the BYTE project, as shown in Table 

16. The table also lists the individual stakeholders that participated in the crisis managmenet 

case study. 
 

Table 16: L ist of stakeholder individuals for the Crisis Management case study 

Stakeholder Category Case Study Stakeholders 

Data Providers Scientist, Senior Scientist 

 

Data Users Scientist, Senior Scientist, Director, Programme Manager, 

Head of Project, Head of Unit, Programme Officer 

Enablers  

Secondary  

 

The list of stakeholder individuals that have been interviewed as part of the activities in Work 

Package 3 are detailed in Table 17.  In general the stakeholders posses high level of 

knowledge about the case study and supported the activities of case study. 

 

Table 17 Profiles of stakeholder individuals in Crisis Management case study 

Interviewee Affiliation  Designation Knowledge Position Interest 

I -RICC-S RICC Scientist Very high 

 

Supporter 

 

Very high 

 

I -RICC-SS RICC Senior 

scientist 

Very high Supporter Very high 

I -RICC-D RICC  Director Very high Supporter / 

advocate 

Very high 

I -RICC-PM RICC Programme 

manager 

Very high 

 

Supporter 

 

Very high 

 

I -IHO -HP ICRC Head of 

project 

High Moderate 

supporter 

High 

I -IHO -HU ICRC Head of Unit High Moderate 

supporter 

High 

I -IGO-PO OCHA Programme 

officer 

Very high Supporter / 

advocate 

Very high 
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6.3 UTILITIES / SMART CITIES  CASE STUDY  

The case study for utilities was primary supported by the BYTE project partner Siemens. 

The case study focuses on stakeholders that aim to enable smart cities with application of Big 

Data tools and technologies, including  city managers and technology providers.  

Table 18 lists the stakeholder organizations considered in the Smart Cities case study, along 

with their position for the technology adoption and the impact of IT on their strategic 

processes. Table 19 compares the stakeholdersô activities in reference to the Data Value 

Chain. Besides data curation the stakeholders are involved in all types of activities in the Data 

Value Chain. 

 

Table 18: L ist of stakeholder organizations for the Smart Cities case study 

Stakeholder Organization Technology Adoption Stage Strategic Impact of IT 

European City Early Majority Strategic Role 

Technology Provider Early Adopters Turnaround Role 

Technology Provider Early Majority Turnaround Role 

Technology Provider & Research Early Majority Strategic Role 

 

Table 19: Stakeholder activities on the Data Value Chain in Smart Cities case study 

Stakeholder  Acquisition Analysis Curation Storage Usage 

European City X X X X X 

Technology Provider X X  X X 

Technology Provider X X  X X 

Technology Provider 

& Research 

X X  X X 

 

An initial list of stakeholders was identified earlier in the BYTE project, as shown in Table 

20. The table also categorizes the stakeholder individuals that participated in the Smart Cities 

case study. 

 

Table 20 L ist of stakeholder individuals for the Smart Cities case study 

Stakeholder Category Case Study Stakeholders 

Data Providers Senior Academic, Senior Business Manager 

Data Users Senior Academic, Senior Business Manager 

Enablers Senior Technical Manager 

Secondary  

 

The list of stakeholder individuals that have been interviewed as part of the activities in Work 

Package 3 are detailed in Table 21.  In general the stakeholders posses high level of 

knowledge and interest in the case study, also were supportive of case study. 

 

Table 21 Profiles of stakeholder individuals in Smart Cities case study 

Interviewee Affiliation  Designation Knowledge Position Interest 

I -MC-1 Manchester 

City Council 

 Senior 

Technical 

Manager  

Very high Supporter Very high 

I -AI -1 German 

Centre for 

Senior 

Academic 

Very high Supporter Very high 
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Artificial 

Intelligence 

I -CG-1 City of Ghent Senior 

Business 

Manager 

Very high Moderate 

supporter 

Very high 

I -SM-1 Rotterdam 

School of 

Management 

Senior 

Academic 

High Moderate 

supporter 

High 

 

6.4 CULTURAL CASE STUDY  

The cultural data case study was conducted in collaboration with a pan-European cultural 

heritage organization. The case study involved a variety of stakeholders and their role in the 

Big Data for cultural metadata management. The metadata in this context refers to the public 

and private collections of digitised cultural workers and their associated information. The 

stakeholder organizations associated with the pan-European organization include local, 

regional, and nation cultural heritage organizations and funding bodies. Table 22 lists the 

stakeholders considered in the Cultural case study, along with their position for the 

technology adoption and the impact of IT on their strategic processes. Note that the 

stakeholders in this case study are specified as groups of organizations and individuals. Table 

23 compares the stakeholdersô activities in reference to the Data Value Chain.  

 

Table 22: L ist of stakeholders for the Cultural  case study 

Stakeholder  Technology Adoption Stage Strategic Impact of IT 

National cultural heritage 

institutions, including libraries, 

museums, galleries, etc. 

Late Majority / Laggards Factory Role 

National data aggregator Laggards Support Role / Factory 

Role / Strategic Role 

Pan ïEuropean cultural heritage 

data 

Late Majority Support Role / Factory 

Role / Turnaround Role 

/ Strategic Role  

Policy makers and legal 

professionals 

Laggards Strategic Role 

Citizens Early Adopter / Early Majority 

/ Late Majority / Laggards 

Support Role / Factory 

Role / Turnaround Role  

Educational institutions Early Majority Support Role 

Open data advocates Early Adopters Support Role / 

Turnaround Role 

 

Table 23: Stakeholder activities on the Data Value Chain in Cultural  case study 

Stakeholder  Acquisition Analysis Curation Storage Usage 

National cultural 

heritage institutions, 

including libraries, 

museums, galleries, 

etc. 

X  X  X 

National data 

aggregator 

X    X 

Pan ïEuropean 

cultural heritage 

X X X X X 
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data 

Policy makers and 

legal professionals 

    X 

Citizens     X 

Educational 

institutions 

X  X  X 

Open data advocates     X 

 

An initial list of stakeholders was identified earlier in the BYTE project, as shown in Table 

24.. The table also categorizes the stakeholder individuals that participated in the Cultural 

case study. 
 

Table 24: L ist of stakeholder individual s for the Cultural  case study 

Stakeholder Category Case Study Stakeholders 

Data Providers R&D Officer, Senior R&D Officer, Informatics Scientist 

Data Users Business Partner, Project Officer, Senior Policy Officer, 

Operations Manager, Officer, R&D Officer, Senior R&D 

Officer, Senior Legal & Policy Advisor, Informatics 

Scientist, Academic, Digital Director 

Enablers Data Aggregation Officer, Cultural Data Aggregation 

Manager 

Secondary Senior Policy Officer, Senior Legal & Policy Advisor 

 

As part of the activities in Work Package 3, The list of stakeholder individuals that have been 

interviewed are detailed in Table 25.  In general the stakeholders posses very high level of 

knowledge and interest in the case study, also were supportive of case study. 

 

Table 25: Profiles of stakeholder individuals in Cultural Case Study 

Interviewee Affiliation  Designation Knowledge Position Interest 

I1 National library Project 

officer 

Very high Supporter High 

I2 Pan-European digital 

cultural heritage 

organisation 

Senior 

operations 

manager 

Very high  Supporter  Very 

high 

I3 National 

Documentation Centre, 

EU Member State 

Cultural data 

aggregation 

officer 

Very high Supporter Very 

high 

I4 International open data 

advocate foundation 

Officer Very high Supporter/ 

opponent  

Very 

high 

I5 Pan-European digital 

cultural heritage 

organisation 

R&D officer 

ïtechnology 

and 

infrastructure 

Very high Supporter Very 

high 

I6 Pan-European digital 

cultural heritage 

organisation 

Senior R&D 

and 

programmes 

officer 

Very high Supporter Very 

high 

I7 Pan-European digital 

cultural heritage 

organisation 

Senior legal 

and policy 

advisor 

Very high Supporter Very 

high 
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FG8 Academia Informatics 

scientist 

Very high Supporter Very 

high 

FG9 Institute of technology Academic Very high Supporter Very 

high 

FG10 National library Data 

aggregation 

officer 

Very high Supporter Very 

high 

FG11 University Digital 

director  

Very high Supporter Very 

high 

FG12 National Policy Office Senior policy 

officer  

Very high Supporter Very 

high 

FG13 Private sector cultural 

data consultancy 

Partner  Supporter Very 

high 

 

 

6.5 ENERGY CASE STUDY  

The energy case study was conducted in collaboration with a well-established international 

energy company, with a focus on oil & gas industry. The stakeholders in case study include 

oil operators, their associated vendors, and industry regulators. The oil & gas industry has 

significant stakes in the Big Data ecosystem due to the specific focus of operators on data 

protection to maintain their competitive advantage. Recently, this industry has seen more 

wide ranging use of Big Data for managing operations and business relationships. Table 26 

lists the stakeholders considered in the Cultural case study, along with their position for the 

technology adoption and the impact of IT on their strategic processes. Table 27 compares the 

stakeholdersô activities in reference to the Data Value Chain. It is evident that the oil & gas 

operators rely heavily of data driven processes and decision making. 

 

Table 26: L ist of stakeholders for the Energy case study 

Stakeholder  Technology Adoption Stage Strategic Impact of IT 

Statoil Early Majority Strategic Role 

ConocoPhillips Early Majority Strategic Role 

Lundin  Early Adopters Strategic Role 

Eni Norge Early Majority Strategic Role 

SUPPLIER Late Majority Turnaround Role 

Norwegian Petroleum 

Directorate 

Early Adopters Factory Role 

 

Table 27: Stakeholder activities on the Data Value Chain in Energy case study 

Stakeholder  Acquisition Analysis Curation Storage Usage 

Statoil X X X X X 

ConocoPhillips X X X X X 

Lundin  X X X X X 

Eni Norge X X X X X 

SUPPLIER  X   X 

Norwegian 

Petroleum 

Directorate 

  X  X 
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An initial list of stakeholders was identified earlier in the BYTE project, as shown in Table 

28. The table also categorizes the stakeholder individuals that participated in the Cultural case 

study. 

 

Table 28: List of stakeholder individuals for the Energy case study 

Stakeholder Category Case Study Stakeholders 

Data Providers  

Data Users Technical Manager, Senior Technical 

Manager 

Enablers Data Manager, Senior Data Manager 

Secondary  

 

The list of stakeholder individuals that have been interviewed as part of the activities in Work 

Package 3 are detailed in Table 29.  The outputs of these interviews were used to perform the 

stakeholder analysis of the Energy case study.  

 

Table 29: Profiles of stakeholder individuals in the Energy case study 

Interviewee Organization Designation Knowledge Position Interest 

I -ST-1 Statoil Senior 

Technical 

Manager 

Very high Supporter Very high 

I -CP-1 ConocoPhillips Data 

Manager 

Very high Supporter Very high 

I -LU-1 Lundin  Technical 

Manager 

Very high Moderate 

supporter 

High 

I -ENI-1 Eni Norge Technical 

Manager 

Very high Moderate 

supporter 

High 

I -SUP-1 SUPPLIER Technical 

Manager 

Very high Moderate 

supporter  

High 

I -NPD-1 Norwegian 

Petroleum 

Directorate 

Technical 

Manager 

Very high Moderate 

supporter 

Medium 

 

6.6 HEALTH  CASE STUDY  

The health case study focused on genetic data and conducted in collaboration with a Genetic 

Research Institute (GRI). It involves stakeholders that are specific to the gene identification 

initiative. Table 30 lists the stakeholders considered in the Health case study, along with their 

position for the technology adoption and the impact of IT on their strategic processes. Note 

that the stakeholders in this case study are specified as groups of organizations and 

individuals. Table 31 compares the stakeholdersô activities in reference to the Data Value 

Chain. 

 

Table 30: L ist of stakeholders for the Health case study 

Stakeholder  Technology Adoption Stage Strategic Impact of IT 

Public sector health research 

initiative  

Early Majority / Late Majority Support Role / Factory 

Role 

Geneticists Late Majority / Laggards Factory Role 
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Clinicians Late Majority / Laggards Support Role 

Data scientists Early Majority Factory Role 

Pharmaceutical companies Early Adopters Turnaround Role 

Translational medicine specialists  Turnaround Role 

Public health research initiative Early Adopters Turnaround Role 

NHS Regional genetics laboratory  Factory Role 

Charity organisations Laggards Support Role 

Privacy and Data protection policy 

makers and lawyers 

 Strategic Role 

Citizens   

Patients and immediate family 

members 

 Support Role / 

Turnaround Role 

 

Table 31: Stakeholder activities on the Data Value Chain in Energy case study 

Stakeholder  Acquisition Analysis Curation Storage Usage 

Public sector health 

research initiative 

 X  X X 

Geneticists  X X X  

Clinicians     X 

Data scientists  X X X X 

Pharmaceutical 

companies 

X    X 

Translational 

medicine specialists 

X    X 

Public health 

research initiative 

 X   X 

NHS Regional 

genetics laboratory 

X X  X X 

Charity 

organisations 

    X 

Privacy and Data 

protection policy 

makers and lawyers 

    X 

Citizens     X 

Patients and 

immediate family 

members 

    X 

 

An initial list of stakeholders was identified earlier in the BYTE project, as shown in Table 

32. The table also categorizes the stakeholder individuals that participated in the Health case 

study. The categories of stakeholder individuals include data providers (patients, clinicians), 

data users (health care professionals, including geneticists), enablers (data engineers, data 

scientists and computational geneticists). 

 

Table 32: List of stakeholder individuals for the Health case study 

Stakeholder Category Case Study Stakeholders 

Data Providers Geneticist, Clinical geneticist, Computational 

Geneticist, Translational medicine specialist, 

Researcher, Clinician 

Data Users Geneticist, Clinical geneticist, Computational 
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Geneticist, Translational medicine specialist, Area 

Director, Company representative, Researcher, 

Clinician 

Enablers  

Secondary  

 

An initial list of stakeholders that have been interviewed as part of the activities in Work 

Package 3 are detailed in Table 33.  The outputs of these interviews were used to perform a 

stakeholder analysis of the Health case study. 

 

Table 33: Profiles of stakeholder individuals in the Health case study 

Interviewee Organization Designation Knowledge Position Interest 

I1 Public health 

initiative 

Manager, 

Geneticist 

Very high Supporter Very 

high 

I2 Public health 

initiative 

Manager, 

Clinical 

geneticist 

Very high Supporter Very 

high 

I3 Public health 

initiative 

Computational 

Geneticist/ 

Bio-

mathematician 

Very High Supporter Very 

high 

I4 Public health 

initiative 

Translational 

medicine 

specialist 

Very high  Supporter Very 

high 

FG5 Research and 

consulting 

(pharmaceutical) 

Area Director Very high Supporter Very 

high 

FG6 Bioinformatics 

Institute 

Researcher Very high Supporter Very 

high 

FG7 Biological data 

repositories 

Company 

representative 

Very high Supporter Very 

high 

FG7 University 

research 

institute 

Researcher Very high Supporter Very 

high 

FG8 Medical 

University  

Clinician, 

Researcher 

Very high  Very 

high 

FG9 University 

medical research 

institute 

Researcher Very high   

 

6.7 TRANSPORT CASE STUDY  

BYTE partner DNV GL together with selected shipping companies, and equipment vendors 

supported the case study focusing on the increased availability and use of data in the 

maritime industry. Commercial shipping is very important for the global economy; 90% of 

international trade is carried on keel by a world fleet of roughly 100,000 commercial vessels. 

Approximately 25% of these are sailing under a European flag, but due to the use of 

ñconvenience flagsò it is safe to assume that at least half the world fleet is owned or operated 

by European shipping companies. Data is increasingly being used in shipping and advanced 

operators are now using public data in combination with operational data to optimize 

operations and supply chain, and to save energy. Another strong trend is that on-board 
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equipment is instrumented by vendors and that this data is transferred on-shore and used to 

monitor performance and to facilitate trouble shooting and predictive maintenance. Types of 

data involved in the case study include publicly available data, such as weather, weather 

forecast data and traffic data like automatic identification system (AIS) data, operational data 

and condition monitoring data. Potential externalities to be addressed through this case study 

include data security, as well as those concerning access to data for cross-sector optimisation, 

risk monitoring by third parties and policy decisions.  

 

Table 34 lists the stakeholders considered in the Transport case study, along with their 

position for the technology adoption and the impact of IT on their strategic processes. Table 

35 compares the stakeholdersô activities in reference to the Data Value Chain. 

 

Table 34: L ist of stakeholders for the Transport  case study 

Stakeholder  Technology Adoption Stage Strategic Impact of IT 

Established Ship Owner Laggards Factory Role 

New Ship Owner Laggards Support Role 

European Yard Late Majority Factory Role 

Navigation Equipment Supplier Late Majority Strategic Role 

Machinery sub-system Supplier Early Majority Strategic Role 

Shipping Association  Late Majority Support Role 

Maritime Consulting Company Early Adopters Turnaround Role 

Classification Society Early Majority Strategic Role 

Natl. Coastal Authority Early Adopters Turnaround Role 

 

Table 35: Stakeholder activities on the Data Value Chain in Transport case study 

Stakeholder  Acquisition Analysis Curation Storage Usage 

Established Ship 

Owner 

X    X 

New Ship Owner X    X 

European Yard     X 

Navigation 

Equipment Supplier 

X X   X 

Machinery sub-

system Supplier 

X X X X X 

Shipping Association      X 

Maritime Consulting 

Company 

X    X 

Classification Society X X X X X 

Natl. Coastal 

Authority  

X X X  X 

 

An initial list of stakeholders was identified earlier in the BYTE project, as shown in Table 

36. The table also categorizes the stakeholder individuals that participated in the Transport 

case study. The categories of stakeholder individuals include business managers, technical 

managers, and academics. 

 

Table 36: List of stakeholder individuals for the Transport case study 

Stakeholder Category Case Study Stakeholders 
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Data Providers Senior Business Manager, Senior Technical Manager, 

Senior Academic 

Data Users Senior Business Manager, Senior Technical Manager, 

Senior Academic 

Enablers  

Secondary  

 

An initial list of stakeholders that have been interviewed as part of the activities in Work 

Package 3 are detailed in Table 37.  The outputs of these interviews were used to perform a 

stakeholder analysis of the Transport case study. Interstingly, the stakeholder individuals in 

the Transport sector showed a variety is interest level in the case study, although having very 

high levels of knowledge in general. This may highlight the need for sector specific 

engagement actitivities to raise the interest level of stakeholders. 

 

Table 37: Profiles of stakeholder individuals in the Transport case study 

Interviewee Organization Designation Knowledge Interest 

ID1 Established Ship 

Owner 

Senior Business 

Manager 

Very high Low 

ID2 New Ship Owner Senior Technical 

Manager 

Very high Low 

ID3 European Yard Senior Technical 

Manager 

Very high Average 

ID4 Navigation 

Equipment 

Supplier 

Senior Business 

Manager 

Very high Very high 

ID5 Machinery sub-

system Supplier 

Senior Technical 

Manager 

Very high Very high 

ID6 Shipping 

Association  

Senior Technical 

Manager 

Very high Low 

ID7 Maritime 

Consulting 

Company 

Senior Business 

Manager 

Very high High 

ID8 Class Society Senior Academic Very high Very high 

ID9 Natl. Coastal 

Authority 

Senior Technical 

Manager 

Very high Very high 

ID10 Maritime focus 

group 

 Very high Very high 

 

6.8 SUMMARY  

The BYTE case studies (Work Package 3 - Case studies in positive and negative 

externalities) involved stakeholder actively using Big Data for specific purposes. This 

exercise enabled the BYTE project to understand strategies, actions and changes in behaviour 

associated with Big Data. Primarily it identified the resultant positive and negative 

externalities for specific sectors.   

 

This section provided a detailed overview of the BYTE project stakeholder. Specifically, it 

profiles the stakeholders in terms of technology adoption, data value chain, and strategic 

impact dimensions. It also provides a summary account of the stakeholder individuals 

interviewed as part of the BYTE case studies. By examining their characteristics these tools 

for stakeholder analysis enable the BYTE project in understanding the needs and objectives 
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of the stakeholders. The stakeholder analysis helps the consortium to determine how to 

incentivise stakeholders to participate in BYTE activities in community building (Work 

Package 7) and with the dissemination activities (i.e., workshops, disciplinary focus groups 

and the BYTE Big Data community) implemented in Work Package 9.  

  



D8.1: The BYTE Stakeholder Taxonomy  BYTE project 

 38 

7 CROSS-CASE ANALYSIS 

Based on the sector-wise case studies described earlier, this section compares and contrasts 

the BYTE stakeholders. The aim of this cross-case analysis
19

 is to identify commonalities of 

stakeholder and highlight the differences. The analysis informs the activities of the BYTE 

project including Big Data community formation and long-term stakeholder engagement. 

 

7.1 TECHNOLOGY ADOPTION STAGE  

In terms of the technology adoption, the case studies highlight some specifics and similarities 

of the stakeholders. As shown in Figure 10, the stakeholders in the BYTE case studies follow 

the Rodgers curve i.e. 6% innovators, 21% early adopters, 33% early majority, 23% late 

majority, and 17% laggards. Some sectors are more advanced in their adoption of data and IT 

technologies. For instance, the stakeholders in smart cities and crisis management case 

studies are either early adopters or early majority. This underlines their natural dependence 

on data driven decision-making and operations. Only the stakeholders in environment case 

study included innovators that included space agencies and technology standards 

organizations. The majority stakeholders in the transport, healthcare and culture sectors fall in 

the late stages of technology adoption. Therefore, some stakeholder engagement activities 

can be tailored towards these sectors to encourage participation in the Big Data community 

and amplification of positive externalities. 

  

 
Figure 10: Stakeholders against the technology adoption stages 

 

7.2 DATA VALUE CHAIN  

Figure 11 shows the distribution of the BYTE stakeholders in the activities associated with 

the Data Value Chain. Among the 50 stakeholders analysed in the Work Package 3, the 56% 

are involved in data acquisition, 56% perform some form of data analysis, 44% curate data, 

                                                 
19

 Hans Lammerant, Paul De Hert, Nelia Lasierra Beamonte, Anna Fensel, Anna Donovan, 

Rachel Finn, Kush Wadhwa, Stéphane Grumbach, Aurélien Faravelon, Horizontal analysis of 

positive and negative societal externalities, BYTE Deliverable D4.1, BYTE Consortium, 31 

August 2015. 
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40% are concerned with the data storage solutions, and the majority of 88% actively use data 

for decision making and operations. The crisis management sector has a primary focus on 

data usage with little involvement in the data acquisition and data analysis. The cultural 

sector is mainly focused on data acquisition, curation, and usage. Designing incentives that 

target the specific activities of the value chain can help engage with the relevant stakeholders. 

The sharing of best practices from stakeholders may also serve as an incentive for 

engagement with the Big Data community. Especially, the stakeholders can share their 

speciality on a type of activity on the Data Value Chain.  

 

 
Figure 11: Distribution of stakeholders in terms of activities on Data Value chain 

 

7.3 STRATEGIC IMPACT OF IT  

Figure 12 shows the distribution of the BYTE stakeholders on the Strategic Impact Grid. 

Among the 50 stakeholders analysed in the Work Package 3, 18 stakeholders were identified 

to have strategic role of IT. This highlights the need to balance engagement activities to 

encourage participation from stakeholders in the community in other roles, which may not 

consider Big Data to be critical to their decision-making and operations management. We 

also analysed the IT intensity of each case study as defined in a Big Data report published by 

McKinsey Global Institute (MGI)
20

. IT intensity indicates the ease of technology adoption 

and utilization for a section. The report ranked the sectors according to their IT intensity and 

then divided them in into five quantiles (first, second, third, fourth, fifth). The more IT assets 

a sector has over average, the easier it is to overcome barriers to Big Data technologies. Each 

case study was mapped to the sectors indicated in the MGI report. In the following we 

provide summary of the analysis: 

 

¶ Environment: The environment case study is mapped to the ñNatural Resourcesò 

sector in the MGI report, which lies in the third quantile of IT intensity. The 

stakeholders in Environment case study are divided into distinct groups. The first 

group that is focused on operations support and maintaining existing infrastructure, 

                                                 
20

 Manyika, James, Michael Chui, Brad Brown, Jacques Bughin, Richard Dobbs, Charles 

Roxburgh, Angela H. Byers, Big data: The next frontier for innovation, competition, and 

productivity. McKinsey Global Institute, June 2011 
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hence remaining in the factory role. The second group employs IT for strategic 

decisions and implements ground breaking technologies, hence achieving the strategic 

role. 

¶ Crisis Management: The crisis management case study is mapped to the ñHealth & 

Social Careò sector in the MGI report, which lies in the fifth  quantile of IT intensity. 

Crisis management stakeholders require more reliable IT processes due to the mission 

criticality of their operations.  

¶ Smart City:  The smart city case study is mapped to the ñUtilitiesò sector in the MGI 

report, which lies in the second quantile of IT intensity.  Stakeholders in the smart city 

case study indicated the need for offensive IT strategies. This is understandable due to 

the data dependent nature of the businesses and services that enable the concept of the 

smart city.  

¶ Culture:  The smart city case study is mapped to the ñArts, entertainment, and 

recreationò sector in the MGI report, which lies in the second quantile of IT intensity. 

The stakeholder of the culture case study are interested in both reliable IT and 

innovative IT. 

¶ Energy: The energy case study is mapped to the ñNatural Resourcesò sector in the 

MGI report, which lies in the third quantile of IT intensity. For the stakeholders in the 

Energy case study, the role of IT is primarily strategic on both business operations 

and competitive advantage.  

¶ Health: The health case study is mapped to the ñHealthcare and Social Assistanceò 

sector in the MGI report, which lies in the fifth quantile of IT intensity. The 

stakeholders in heath case study are more oriented toward reliable IT, which is pre-

requisite of the health sector. However, there are stakeholders that are dependent in 

the new tools for drug discovery and improved healthcare. 

¶ Transport:  The transport case study is mapped to the ñTransportation and 

warehousingò sector in the MGI report, which lies in the first quantile of IT intensity. 

In the transport case study, we observe an even distribution of the role of IT in the 

Strategic Impact Grid. This indicates a balance between maintaining operations 

through Big Data and using Big Data to gain competitive advantage. 

 

 
Figure 12: Distribution of stakeholders on the Strategic Impact Grid 
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7.4 STAKEHOLDERS CHARACTERISTICS  

Besides the organization level analysis of stakeholder dimensions, the case studies also 

interviewed 57 stakeholder individuals (or organization representatives). The following 

figures show the distribution of stakeholders in terms of their knowledge, position, and 

interest. 

 

Very low Low Average High Very high 

Crisis 
   

2 5 

Culture 
    

12 

Energy 
    

7 

Environment  1 1 2 2 

Healthcare 
    

10 

Smart City 
   

1 3 

Transport  
    

10 

  

 Figure 13: Knowledge level of stakeholder individuals in BYTE case studies 
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 Figure 14: Position of stakeholder individuals in  support of the BYTE case studies 
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Figure 15: Interest of stakeholder individuals in BYTE case studies 

The majority of stakeholders belong to the data providers and data users categories of the 

high-level taxonomy. This underlines the focus on the usage and exploitation of Big Data by 

the case studies. In general the case study stakeholders rated high in terms of knowledge and 

interest that could be attributable to fact that each case study had an active Big Data solution. 

It also shows that the stakeholders across different sectors are actively involved in Big Data 
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with an interest to facilitate the positive impacts of Big Data externalities. We coded the 

Likert scale for knowledge (1 to 5 scale), interest (1 to 5 scale), and position (-2 to +2 scale) 

levels indicated by the stakeholder individuals. Figure 13 shows the average characteristics of 

stakeholders for cross the case studies.  

 

 
 

Figure 16: Average levels of knowledge, support position, and interest by stakeholders 

 

7.5 STAKEHOLDERSô INFLUENCE  

This section provides a cross-case analysis of the power or influence of the stakeholders in 

the Big Data ecosystem. This cross-case analysis has been performed using questionnaire, 

interviews, and workshops conducted as part of WP3 and WP4. We provide an analysis of 

stakeholders in terms of their influence of Big Data ecosystem and its externalities. This 

analysis is performed at the group level of stakeholder. The objective of the analysis is to 

classify stakeholder groups and organizations according to their capability to affect or 

influence the Big Data ecosystem.  

 

Table 38: Influence of different Big Data stakeholders based on case studies 

Stakeholder Type Influence 

ENVIRONMENT CASE STUDY  

EC (European Commision) Governmental Organization High 

EEC (European Economic Committee) Governmental Organization High 

EPA (Environmental Protection Agency) Governmental Organization High 

EuroGeoSurveys Governmental Organization Medium 

EUStatCen Governmental Organization Medium 

IEEE Non-for-profit Corporation High 

UNEP International Organization  Medium 

CRISIS MANAGEMENT CASE STUDY  

RICC  Research Institute Medium 

ICRC  International Organization  Medium 

OCHA International Organization  Medium 

CULTURAL CASE STUDY  

National Cultural Heritage Institution  Governmental Organization Low 

National Data Aggregator Governmental Organization Medium 

Pan-European Cultural Heritage Organization  International Organization Medium 

National Policy Office Governmental Organization High 

Citizens  Citizens Low 

Educational Institutions Educational Institution Medium 

Open Data Advocates Non-governmental Organization Medium 

Private sector cultural data consultancy Small & Medium Enterprise Medium 

ENERGY CASE STUDY 

StatOil Large Corporation Medium 

Knowledge Interest Position

Crisis 4.71 4.71 1.71

Culture 5 4.92 2

Energy 5 4 1.28

Environment 3.83 4 1.5

Healthcare 5 5 2

Smartcity 4.75 4.75 1.5

Transport 5 3.8
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ConcoPhillips Large Corporation Medium 

Lundin  Large Corporation Medium 

EniNorge Large Corporation Medium 

Supplier Large Corporation Low 

Norwegian Pertoleum Directorate Governmental Organization Medium 

HEALTH CASE STUDY  

Public sector health research initiative Research Institute High 

Geneticists Skilled Professionals Medium 

Clinicians Skilled Professionals Medium 

Data scientists Skilled Professionals High 

Pharmaceutical companies Large Corporation Medium 

Translational medicine specialists Experts Medium 

Public health research initiative Research Institute High 

NHS Regional genetics laboratory Government Organization Medium 

Charity organisations Charity Organizations Low 

Privacy and Data protection policy makers  Policy Makers High 

Privacy and Data protection policy lawyers Skilled Professionals Medium 

Citizens Citizens Low 

Patients and immediate family members Citizens Low 

TRANSPORT CASE STUDY 

Established Ship Owner Large Corporation Medium 

New Ship Owner Large Corporation Low 

European Yard Governmental Organization High 

Navigation Equipment Supplier Large Corporation Medium 

Machinery sub-system Supplier Large Corporation Medium 

Shipping Association  Not-for-profit Corporation Low 

Maritime Consulting Company Small & Medium Enterprise Medium 

Classification Society Not-for-profit Corporation Medium 

National Coastal Authority Governmental Organization Low 

UTILITIES / SMART CITIES  CASE STUDY 

European City Governmental Organization Medium 

Technology Provider - SME Small & Medium Enterprise Medium 

Technology Provider  Not-for-profit Corporation Medium 

Technology Provider & Research Large Corporation High 

 

In general, all of the case studies involved stakeholder organizations with varying levels of 

policy influence. In particular, the environment case study involved stakeholders with 

medium to high influence on public policy; however, these stakeholders were primarily 

governmental organizations who lack the capabilities of a Big Data technology provider. By 

comparison, the smart cities case study included both government and industry.  

 

7.6 SUMMARY  

The section provides a cross-case analysis of the stakeholders in the BYTE case studies. The 

analysis space the technology adoption, data value, and strategic impact dimensions of 

stakeholder at an organization level. At an individual level, the analysis focuses on 

stakeholder characteristics such as knowledge, position, and interest. The goal of the analysis 

is to support the stakeholder engagement activities in the BYTE project, which are 

undertaken as part of the Work Package 8 and Work Package 9. Furthermore, the analysis 

supports the road mapping and community formation activities of Work Package 7. 
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8 MAPPING W ITH BYTE VISION  AND ROADMAPS 

In this section, we map the outcomes of work packages 5 and 6 with the stakeholder 

taxonomy. This objective of this exercise is to underline the use of stakeholder taxonomy for 

the forward-looking research conducted as part of the BYTE project.  

  

8.1 STAKEHOLDER S IN THE BYTE  VISION  

The deliverable D5.2 presents an adaptive planning framework to conduct both qualitative 

and quantitative policy analysis of Big Data in Europe. This framework is then applied, in 

deliverable D5.1, to the BYTE case studies to discuss sector specific impact of Big Data in 

future. At an aggregate-level, the framework  re-defines the stakeholders in terms on their 

capability of making decisions that have consequences for the Big Data ecosystem. It 

introduces the concept of ñactorsò. An actor is defined as an individual or collective that is 

capable of making consequential decisions in the Big Data ecosystem. Within the scope of 

work package 5, a stakeholder is considered as an individual or collective that is impacted by 

the decisions of actors, while not necessarily being capable of making consequential decision. 

For the purpose of policy analysis, the primary focus of the BYTE vision was on four groups 

of actors: policy makers, small & medium enterprises, large companies, and citizens.   

 

 
Figure 17: Relationship between actors and stakeholders 

8.2 STAKEHOLDERS IN THE BYTE  ROADMAPS 

The research and policy roadmaps, as described in the deliverables for work package 6, aim 

to guide the stakeholders in Europe in developing a socially responsible Big Data ecosystem. 

The research roadmap focuses on topics that should be focused on in the medium to long-

term to have a desirable social impact, as well as skills development and development. The 

research roadmap considers Big Data stakeholders at an aggregate level. The policy roadmap 

is more aligned with the analysis produced as part of the BYTE vision and utilizes the same 

concept of actors and their associated categorization. From a data perspective, it further 

refines two groups of Big Data actors: large companies and SME. Specifically, it considers 

the level of business abstraction to classify actors. 
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9 INCENTIVES FOR STAKEHOLDER ENGAGEMENT  

One of the key objectives of the BYTE project was to form a Big Data community of 

stakeholders in Europe that will continue to grow and sustain the after the end of project. The 

community would serve as a forum for influencing the European policy for Big Data and 

defining a research agenda. Appropriate incentives are needed to encourage stakeholder 

participation in the newly formed community. At the start of the BYTE project, the 

community was considered to represent all types of stakeholders in the Big Data ecosystem. 

Through the stakeholder analysis based on the BYTE case studies, we were able to identify 

particularly underrepresented groups of stakeholders e.g. civil society organizations, not-for-

profit corporations, and citizens. As a consequence, the formation and expansion of the 

BYTE Big Data Community is aligned towards the needs such stakeholders. As show in 

Figure 18, the interactions between the stakeholders in public and private sectors has been 

formalized and supported by the Big Data Value Association in Europe. However, the three-

way interaction between public sector, private sector, and civil society is still under 

developed
21

. Towards this end, effective incentives were needed to engage the civil society in 

the newly formed BBDC which would provide the much needed platform for agenda-settings 

and development of solutions of societal challenges of Big Data.  

 

 
Figure 18: Relationship between public, private, and civil society stakeholders in the 

European Big Data Ecosystem 

 

Engaging civil society in the research and development of emerging technologies is a 

challenging task 
22

. In a previous research, Kornsweig et al. have considered primary barriers 

to the engagement of civil society organizations in policy making
23

. The top five barriers are: 
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 World Economic Forum. The Future Role of Civil Society. January 2013. Web. 24 
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22
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1. Insufficient capacity of CSO staff 

2. Lacking of funding 

3. Insufficient knowledge about policy processes 

4. Low level of trust in CSOsô evidence by policy processes 

5. Low level of engagement with CSOs by policy processes  

 

In the context of the BYTE project, the lack of capacity and funding was visible when 

stakeholders were contacted for participation in the events organized by the projects. To 

overcome this, travel grants were offered to CSO representatives. During the discussions with 

advisory boards, the need for a continuous engagement between policy making processes and 

civil society was also emphasized. 

 

It is challenging for the BYTE project partners to offer incentives that are aimed towards 

capacity building or funding for the civil society organizations. Instead, the majority of 

incentives are designed to address the remaining barriers for CSO engagement in the Big 

Data ecosystem. As elaborated in detail in D7.1.2, the incentives are focused on highlighting 

the intended relationship between the BBDC and BDVA and underlining the support it 

provides to CSOs for influencing the European research and policy agenda on Big Data in 

future. Kornsweig et al. have also considered the types of support that would help CSOs the 

most in influencing policy. The following table maps the incentives offered by the BBDC 

with the types of support. 

 

Table 39: Mapping between the BBDC incentives and the types of support needed by 

civil society organizations. 

Type of support Contribution 

to BDVA 

Task Forces 

& SRIA  

Easy access 

to relevant 

stakeholders 

Early access 

to 

information  

Visibility  

Training / Capacity Building      

Using evidence to influence 

policy  

X   X 

Support for more research X X   

Best practice case studies X  X  

Information  on policy issues X  X  

Networking opportunities  X   

Technical support     
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10 TAXONOMY DEVELOPMENT  ROADMAP  

The BYTE project had undertaken various road mapping activities during the course of the 

project. Stakeholders played a major role in linking Big Data impacts on externalities in each 

specific case study circumstances. Stakeholder-related activities in each case study of the 

project were conducted with the involvement of key actors in each case. The incentivasition 

analysis of the identified stakeholders was performed in Task 8.3 and a wider group of 

stakeholders were in Work Package 9 through dissemination activities. 

 

 

Figure 19: Stakeholder Taxonomy Development Roadmap 

The stakeholder taxonomy and analysis was continuously updated over the duration of the 

BYTE project. The following activities (see Table 40), as illustrated in Figure 19, were 

undertaken for the development of the taxonomy. 

 

Table 40: List of updates to the stakeholder taxonomy  

Version Due Activity  

Initial Stakeholder 

Analysis  

June ó14 - Define methodology for stakeholder analysis 

- Identification of initial stakeholders categories 

based on desk research 

- Internal consortium validation 

Stakeholder 

Analysis Version 2 

May ó15 - Incorporate feedback from version 1 

- Apply stakeholder analysis with each case study 

- Validate and update stakeholderôs taxonomy based 
on interviews with actors, and case studies (T3.2), 

and focus groups (T3.3). 

Stakeholder 

Analysis Version 3 

March ó16 - Incorporate feedback from version 2 

- Perform cross-case analysis of Stakeholders 

- Validate and update stakeholderôs taxonomy based 
on interviews and workshop (T5.4). 

Stakeholder 

Analysis Version 4 

Aug ó16 - Incorporate feedback from version 3 

- Leverage taxonomy within road mapping 

- Validate and update stakeholderôs taxonomy based 
on interviews and workshop (T6.3). 

Stakeholder 

Analysis Version 5 

Jan ó17 - Incorporate feedback from version 4 

- Final Stakeholder Taxonomy 

 

  
















