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1 INTRODUCTION

The main objective of BYTE work package 8 (WPSjakeholder Engagementis 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 BaBicactors and the
production of the deliverables. Stakeholders helphia 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 delverable, we discuss the BYTE stakeholder taxonomy that maps relevant
stakeholders within the Big Data ecosystem. BYJ &nalysng these stakeholders in relation

to Big Dataand stakeholder relationships within and between diffeicage studiesThis
analsis hasenable 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 2diseuss 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. Sectidnpresents 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-eas®ssalysis of

the stakeholderssection8 maps the BYTE stakeholders according their usage in the BYTE
vision and roadmaps. Secti@mprovides an incentivisation analysis of stakehold8extion

10 outlines theupdates to this doooentduring thecourseof the BYTE project. Sectiorll

briefly summarises and concludes the deliverable. Finally, a set of stakeholder analysis forms
used in the cse studiesire provided irAppendix A
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2 BYTE STAKEHOLDER ANA LYSIS

The Big Data roadmap and crogdisciplinarY community for addressing socieTal
Externalities (BYTE) project will assist European science and industry in capturing the
positive externalities and diminishing the negative externalities associate®igithatain

order togain a greater share of tBegg Datamarket by 2020.

BYTE will accomplish this by leveraging the BYTE advisory board and additional network
contacts to conduct a series Bifj Datacase studies in actuBlig Data practices across a
range of disciplinaryand 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 BogvDatawill develop to the year

2020 using foresight tools to identify future practices, applicatemd positive and negative
externalities. The will allow BYTE to develop, in collaboration with expert stakeholders, a
vision for Big Datain 2020 that includes meeting the relevant goals of the Digital Agenda for
Europe. In collaboration with expert stakeholders, the consortium will then dewdseaah

and policy roadmap that will provide incremental steps necessary to achieve the BYTE
vision® and guidelines to assist industry and scientists to address externalities in order to
improve innovation and competitiveness.

BYTE will culminate in thelaunch of theBig Data community, a sustainable, cress
disciplinary platform that will implement the roadmap and assist stakeholders in identifying

and meetingig Datachallenges. Furthermore, BYTE will disseminate project findings and
recommendations and publicise Big Datacommunity to a large population of stakeholders

to encourage further innovation and economic
Big Data.

2.1 ROLE OF STAKE HOLDER ANALYSIS IN BYTE PROJECT

NnStakehol der anal ysis can be defined as ar
identifying the key actors or stakeholders in the system, and assessing their respective interest
in that systmn 8. BYTE performed a detailed stakeholder analysisat mags the relevant
stakeholders within th@ig Data ecosystem. It statl with industry contacts, academic
experts and civil society representatives active in relatioBigoDatg statistics, computer
science,ecmnomics 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 poitite BYTE partnershave built a
taxonomyof Big Datastakeholders interested in or affected by the usaseeand linking of

very large data sets. These include politgkers, institutional representatives, standards
organisations, funding bodies as well as any other relevant categories

Grimble and Wellard have already empbeas the importance of stakeholder analysis in
understanding the complexity and compatibility problems between objectives and

! George Papachristos, Scott W. Cunningham, Claudia WeFker,BYTE VisionBYTE

Deliverable D5.1, BYTE Consortiur29 February 2016

2 Grimble, Robin, Markwun Chan, Julia Aglionby, and Julian QuanTr ees and Tr a
Oof f s: A Stakehol der Appr oac hGatekeepdt &eriasr52,| Res
1995.
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stakeholders The core questions that must be answered before a stakeholder analysis is
performed are: A Wh oi Whsy da ss tt ehkee.lStakedoders?ate eaendde d
identified based on many factors including:

1 Their interest and influence in the system/issue
1 Knowledge about the system/issue
1 Networks the stakeholder is involved within the case study area

It is also important to note that the roleisiyed bystakeholders are not static. Roles may
change over time. Depending on circumstances, the same peaulups can and take on
different roles at different times. Stakeholder roles may also be blehtdedhossible for
stakeholders to move between roles, and specific actions can be targetedhdov e 6
stakeholders from ormele to another.

The BYTE partnes analysd the needs and drivers of stakeholders in relatioBigoDatg

and examine stakeholder relationships within and between different categories. Thid enable
the consortium to determine how to incentivise stakeholders to participate in BY THextivi
(i.e., workshops, disciplinary focus groups and the BYBi§ Data community). The
consortium particularly focesl oncivil society organisations, as these organisations have
proved difficult to encouragior participationin FP7 activitiesThe phenorana 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
di sciplines after F r e eStratayic Mandgdnte®: 48 akelsokeleni n a |
Approacl. Within this work the primary purpose of stakeholder theory was to assist
managers to identify stakeholders andatsigically manage themFreeman defines

stakehol ders as fAdany group or individual w h ¢
the organizationdbs objectiveso. However, S
applied in many contexts ardisciplinesoutside of managemeniVeyer describe# as a

6060sl|l i ppery creature6b6, 66used by °dMiésthasr ent

established that stakeholder is an essentially contested concept; therefore, requiring a
universal definition is unfeasitfleNonetheles, it is essential to define stakeholder within the
scope of BYTE project and provide the basis for necessary stakeholder aridipbesl
provides a collection of akeholder definitions from different disciplines.

Table 1: Definitions of Stakeholders

Focus Definition Reference

Organisation fiany group or i Freeman, R Edwar&trategic
affect or is affected by thx Management: A Stakeholder |

*Grimble, Robin, and Kate Wellard, #fAStakeh:
Management : A Revi ew of Principles, Cont e
Agricultural Systemsvol. 55, 1997, pp. 17393.

* Freeman, R EdwardStrategic Management: Atakeholder ApproachAnalysis, Vol. 1,

Vol. 1, 1984.

*Weyer , Mar ti n Vand &anagemehtioday®996. d e a | Worl d, o

® Miles, S. (2012). Stakeholder: Essentially contested or just confused?. Journal of Business
Ethics, 108, 28298.
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achievement of Approach Analysis, Vol. 1,
objectives. o Vol. 1, 1984

Organisation Stakeholders exert their influence | Donaldson, Gordon, and Jay
supporting or denying support « Lorsch,Decision Making at the
initiatives crucial to the survival Top: The Shaping of Strategic
competitiveness, and profitability ¢ Direction, Basic Books, New

the organization York, NY, 1983.

Organisation groupsorindii dual s 6 6\ Bowie, Norman, and S Luper
support the organisation would cec Fo vy , AThe Mor e
to existood Mul tinati onal

Problems in International
Justice Vol. 16, 1988, pp. 97

113.
Organisaton 6 6any naturally Starik, Mark,
affected by organisation: Have Managerial Standing?
performanceo6b6. " Toward Stakeholder Status for

living and nonliving entities, or ever NonrHu ma n N Journak e
mentatemotional constructs, such : of Business Ethi¢cd/ol. 14,
respect for past generatiorss the 1995, pp. 20i7217.
wellbeing of future generations
Hubacek, Klaus, and Volker
Mauer hofer , i A
Generations: Economic, Legal
and I nstitutig
Futures Vol. 40, No. 5, June
2008, pp. 41B423.

Environment polluters and victims Coase, Ronal d
Probl em of Tigod
Journal of Lawand Economigs
Vol. 3, 1960, p. 1.

In order to define what a stakeholder is within the BYTE projeet have analysed the
definitions within Table 1 tacking into accont the objectives of thBYTE 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 affecteq
by the information ecosystem in a positive or negative manner

This definitionserves ashe starting point to identify the stakeholders within each of the case
studies within BYTENext, we discuss howhe stakeholder analysis performed within the
BYTE by detailing the methodology thiastemployed in the project.
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3 METHODOLOGY

There arenumber of techniques andethodologies thatan be used within a stakeholder
analysis; both normative and instrumental approaches have been applied in different
disciplines.Reed et al.providea comprehensive overview of the wide variety of techniques
and approaches for stakeholder analysis. As illustratétgure 1, theyhave categorised the
metlods used for: i) identifying stakeholders; ii) differentiating between and categorising
stakeholders; and iii) investigating relationships between stakeholders.

Rationale

Typology

| Descriptive ‘ | Mormative ‘ | Instrumental |

Step 1: Identifying stakeholders |

—

\

BYTE project

Methods

Step 2: Differentiating between and
categorising stakeholders

Step 3 Investigating relationships
between stakeholders

Focus
Groups

Semi-
structured
interviews

Snowball
sampling

AN

Analytical
categonsation
(top-down)

Reconstructive
categorisation
(bottarm-up)

Actor-
linkage
matrices

Social
Network

Analysis

Knowledge
Mapping

4

N

Interest-
influence
matrices

Radical
transactive
-Ness

Stakeholder-led
stakeholder
categornisation

methodology

Q

Figure 1. Schematic representation of rationale, typology and metlus for stakeholder
analysis (Reed et al 2009).

The stakeholder analysis within BYTEkes place in two phases. The first phasea
stakeholder analysis withBBYTE case studies of Environmefyisis Utilities/Smart Cities,
Cultural, Energy, Healthand Transport data. Within each case study we analyse the
stakeholders involved and their stake in the caseyell astheir interests, influences, and
inter-relationships. For each casee buit a logical chain of eviden&&to support the
stakeholder analysis. The second phasBYFE Stakeholder analysiavolvesa crosscase

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

studies. Thehigh-level methodtogy is illustrated inFigure 2, phase one and two are
described in details in the remainder of this section.

" Reed, Mark S., Anil Graves, Norman Dandy, Helena Posthumus, Klaus Hubacek, Joe
Prell,
Stakehol

Mor r i

Typol ogy

S,

Chr i

of

St

na

der

Envronmental ManagemenYol. 90, 2009, pp. 1933949.
® Yin, Robert K,fiCase Study Research: Design and Methods, Edited by Leonard Bickman
and Debra J Rog, Essential Guide to Qualitative Methods in Organizational Res¥aich

5, Vol. 5,Applied Social Reearch Methods SerigSage Publications, 2009
® Miles, M B, and A M HubermanQualitative Data AnalysisEdited by Rebecca Holland,
Thousand Oaks Sage Publicatio¥sl. 15, Vol. 15, Sage, 1994.

Cl ai

re H.
Anal ysi s

Qui nn,
fberhahad d s

f

a
(O
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Phase One Phase Two D8.1
Within Case Cross Case BYTE Stakeholder
Analysis Analysis Taxonomy

Figure 2 BYTE High-Level Stakeholder Methodology

3.1 PHASE ONE: WITHIN CASE STAKEHOLDER ANALYSIS METHODOLOGY

The BYTE project stakeholder analysis dighe following methodology as illustrateith

Figure3:
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,
Workshoys)
4 Differentiate between anthtegorisestakeholders
5 Investigate relationships between stakeholders
6 ldentify stakeholder incentivaion
7 Feedback into Steps 1/2.
8 Engage stakeholders for validation (i.e. Interviews/focus groups/workshops)
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Context

'y

1) Identify focus of case

!

2) Identify case boundary

I
v

Stakeholder Analysis

n

7) Feedback

3) Identify stakeholders and
their stake

!

4) Differentiate between
and categorise stakeholders

!

5) Investigate relationships
between stakeholders

v
6) Identify stakeholder
Incentivisation

v
Actions

8) Stakeholders
engagement and Validation

Figure 3: BYTE Use Case Stakeholder Methodology

Each of these gpsis furtherexplainedn the following

1) Identify the focus of the case studyAt 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 affed 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 definethe next step is to establish a clear system boundaries for the
stekeholder 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 bourdarThis necessitiesna
iterative feedback loop as illustrated Figure 3. It should be noted that stakeholder
participation in the analysis may not be necessaryheaf 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 prepdist of
possible stakeholders for the case study. The stakehaldeedisted according to the role

that best describes their involvement in the case study (policy makers, data scientist, data
engineer, managers, end users, consultants, consumersT lecinitial listwasas inclusive

10
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as possible to ensure the inclusion of all relevant stakeholders for the caseustadgmple

is provided inTable2. Once comptad the initial listwascirculated to the key actors in the
case study for feedback. The feedba@sused to add the missing members, or delete others
who are not relevant.

Table 2. Stakeholder identification table with exampledata.

Stakeholder  Industry Sector Technology Position on Impact

Adoption Data Value of IT in
Stage Chain Industry
Organisation  Environment Early Adaptor Data Usage  Factory
X Mode

To provide a systematic tool for the identification of stakeholders in the complex context of
case studiePouloudi® has suggested a set of principles of stakeholder behaviour that guide
stakeholder identification and analytseeTable3).

Table 3: Propositions for stakeholder identification and analysigPouloudi 1999)

Principles of stakeholder behaviour  Implications for stakeholdedentification

and analysis
1. The set and number of stakehold § Stakeholdermap should reflect th;
are context and time dependent context
1 Stakeholdemap should be reviewe
over time
2. Stakeholders cannot be viewed 9 Consider how stakeholders ar
isolation 6l inkedb©d
3. A stakehol der 6s T Adoptalongterm perspective
over time
4. Stakeholders may have multip § Studyhow perceptions change
roles
5. Different stakeholders may ha\ § There are different versions of th
different perspectives and wishes stakeholder map to be drawn
6. The viewpoints and wishes «9q These different versions of th
stakeholders may change over tim stakeholder map should be review
over time
7. Stakeholders may be unable to se § Needto consider political issues (as
their interests orealsetheir wishes well as technical, economic or other

4) Differentiate between andcategorisestakeholders A number of methods are available

for categorizing stakeholders and understanding their-ratationships (step 5). The project
teamclassifed the list of stakeholders based on theierestin 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 categorit=edback ca besoughtfrom the key actor in

the case study. The categories should be seen as dynamit ask e h iotérebte arsl 6
influence can change over time depending on the dynamicity of the environment
Stakeholders can also be in multiple categories.

YPoul oudi, A., fAAspects o frimplicationsSfor inforedtionl d e r
Syst ems De Predeatipgs efrthie 32hnd Annual Hawaii International Conference
on Systems Sciencé$99.

11
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5) Investigate relationships between stakeholder©nce 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 hehplasstand

the motivations of stakeholderghich can help to support their incentivisatidm example

of this analysis is presentedTiable4.

Table 4: Stakeholder interest influence table with example data.

Stakeholder Interest/Stake Influence Key relationships
with other
Stakeholders
Organisation  Highly interested in Little influence on Works closely with
X reusing open governmen open data organisation Y on
data selling open data
services

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

involve stakeholders, it isracial 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 vihereas 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 investib#te stakeholder interest to
determine how to incentivise stakeholders to participate in BYTE activities (i.e., workshops,
disciplinary focus groups and the BYTHtg Datacommunity). The consortium particularly
focused on civil society organisations, as these organisations have praffenlld to
encourageparticipationin FP7 activities BYTE can act as an independent facilitator to
inform stakeholderof the benefits of engagement, and inform them of the @idlyeir part

in the process.Gerrits and Edelenbd’s investigated differentlevels of sakeholder
involvementwith different intensity ranging from mere informative process to a level where
they are actuly in making decisions as detailed Tiable5.

Table 5. Stakeholder approaches &legree of involvement (Gerrits& Edelenbos, 2004)

Degrees of influence according to the  Possible tools, processes and instruments

scale to be used
1. Stakeholders are informed they Folders, brochures, newsletters,
remain passive advertisement, reports, exhibitiomsternet
2. Stakeholders are consulted Workshops, focus group meetingisternet
guestionnaires
3. Stakeholders give advice Advisory panels consisting of stakeholder
Interactive sessions, Internet discussion
4. Stakeholders become cproducers Stakeholder panel meetings, Internet
discussions
“Gerrits, Lasse, and Jurian Edelenbos, #fMan

Involvement. The Risks and Value of Engaging Stakeholders When Looking for Solutions
for SedimenriRe | at ed PJouonbl | of rB8eils @nd Sediments: Protection, Risk
Assessent and Remediatioivol. 4, No. 4, January 1, 2004, pp. 2396.

12
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Organizing workshops, create a common
ground for discussion, for example, joint
scenario development
5. Stakeholders not onlyproduce Joint working groups that decide about
solutions but also decide about them  implementation of solutions

As part of theroad mappingthe BYTE team will specify the communication and
incentivisationplan for each stakeholder to maxsmparticipaton of all stakeholdersEach
communication plan specifies the required information, the provider of the information,
incentivisation, the frequency for communication, and the method of communicanon.
example data capturing this information is showmaible®6.

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

Stakeholder Incentives Likely Comm. Comm. Key Contact
perception  Frequency  Method INETGES
of project
Organisation X Likely to be contactvia  Name 1
positivel email with (CEO);
project Name 2

information  (CTO);
and arrange email
meeting addresses

7) Feedback into Stepd or Step 2 At the end of therocessthe feedback received is input

into the process to improve the quality of the analysis. Typically, a stakeholder analysis will
usually take place over several iteraiarf the process. As the analysis is refined it is
important to consider the isssi 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 grogiworkshops) The last

step of the process is the validation of the stakeholder analysis with a selected group of
stakeholders. The validation t#the form of interviews with key actors within the case
study and the BYTE stakeholder engagement workshi@med for WPs 2, 4. In these
workshops we directly wodd 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 stakeholdelyarsawas detailed in order to make
relevant stakeholders participate actively. The feedbaek thenused to update the
stakeholder analysis where necessary.

3.2 PHASE TwoO: CROSS CASE STAKEHOLDER ANALYSIS METHODOLOGY

An analysis that examines themes, sintikss, and differences across a number of cases is
knownas acrosscase analysis. Crogsise analysis is used when the unit of analysistisea
level of acaseand thestudy aims toanalyge themin order to learn something about a
concept, theorypr social processldentifying similarities and differencéstween cases can
provide further insight into issues concerning tlrase and reveal the potential for
generalizing the case study resul3osscase analysis can also be used to delineate the
combhnation of factors that magontribute 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.

13
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Within the BYTE stakeholder analysige studied multiple casesandbuild a logcal chain of
evidence'®™® to support the stakeholder analysishin each caseThe objective of the cross

case analysis is to identify if generalities or commonalities exist between and across case
studies The crosscase analysis, as illustratedrigure4, is consistent of the following steps

1. Within case stakeholder analysis

2. Analys consistencies identified across the cases in the various relationships, along
with reasons why these relationships exist

3. Formulatesystematicrosscase observations.

1) Cultural

1) Crisis
Management

1) Smart City
Case Analysis

Case Analysis

1) Energy
Case Analysis

1) Health

Case Analysis

Case Analysis

1) Transport

/ Case Analysis

1) Environmental
Case Analysis

\

2) Rigorous analysis and
appraisal of individual cases

A

3) Systematic Cross-Case
Analysis

Figure 4. Cross-case Stakeholder Analysis

3.3 SUMMARY
The methodlogy for the stakeholder analysis within BETook place in two phases:

1 Phase Oné Within Case Analysis: The first phasevasa stakeholder analysis within the
BYTE case studie@/NP3) of Environment, Commercial, Smart Cities, Cultural, Energy,
Health, ad Transport data. Within each case study we analyse the stakeholders involved
and their stake in the case, we also analyse their interests, influences, eand int
relationships. For each casee build a logical chain of evidence to support the
stakeholdeanalysis.

1 Phase Twoi Cross Case AnalysisThe second phase of the BYTE Stakeholder analysis
involves a crosscase examination to identify if generalities or commonalities exist
between and across case studldss work suppo#dthe activities undertake as part of
WPA4.

The next section detaitheinitial stakeholder taxonomy thatasused inBYTE stakeholder
analysis.

12 vin, Robert K, Case Study Research: Design and Methods, Edited by Leonard Bickman
and Debra J RodiEssential Guide to Qualitative Methods in Organizational Resgavcih

5, Vol. 5,Applied Social Research Methods Seri®age Publications, 2009

13 Miles, M B, and A M HubermarQualitative Data AnalysisEdited by Rebecca Holland,
Thousand Oaks Sage Publicatio¥sl. 15, Vol. 15, Sage, 1994.
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4 HIGH-LEVEL STAKEHOLDER TAXONOMY

The initial BYTE stakeholdertaxonomywas based on desktop research of the typical
stakeholder that could be found inBay Dataecosystem. The initiahigh-level taxonomy
illustrated inFigure5, is thestarting pointfrom whichthe taxonomythat evolved over the
duration of the project.

Secondary
Stakeholders

Data Provider

Big Data

Data Users
Ecosystem

Enablers

Figure 5: High-Level BYTE Stakeholder Taxonomy forBig Data Ecosystems

The highlevel taxonomy has 4 mastakeholder types:

T
T

il
T

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 ¢eosys
Secondary: Persons or organisations that influenge are impacted bythe
ecosystem and its operation but do not interact directly with the data.

The types are not mutually exclusive aad individual stakeholder cabe classifiedin
multiple types wihin a case study. Fonstancewithin a healtlcare casestudy,a medical
doctor is both simultaneolysa data provideand a data useihe stakeholder types are
detailed inTable7 along with a sample list of stakeholders.

Table 7 High-level stakeholder types

Stakeholder Description Example Stakeholder

Type

Data Providers Person or EnvironmentaScientist Citizens First Responders

organisation that  Scientisf Business OwnersLocal GovernmeniGrid
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provides the data to
the ecosystem.

OperatorsCity GovernmentCultural Scientist
Librarians Historians Archivists, PatientsHealth
Care ProfessionglMedical Research Scientists
PharmaceuticabcientistsShip owners and operator
Equipment vendors é

Data Users Persons or
organisations that
consume
information from
the ecosystem.

Environmental ScientisCitizens Policy Makers
First Responder<risis ManagersScientist Legal,
EconomistsBusinessowners ConsumersEnergy
ConsumersEnergy Producerdraffic users City
GovernmentCultural ScientistLibrarians
Archivists, Historians Safety OfficersHuman
ResourcesHealth Care ProfessionaRatientsPublic
Health Policy MakersPharmaceutical Scientists
Transport Policy MakersShip owners and operators
Costal authoritiesCommunity GroupsFreight
owners €

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

IT Infrastructure Engineer®ataEngineersSensor
Network Engineers é

Secondary Persons or
organisations that
influence the
ecosystem and its
operation but do nof
interact directly
with the data.

Policy Makers Data ProtectionCommunity Groups
Citizens RegulatorsEconomists &

This high-level taxonomyis usedwithin BYTE casestudies(WP3 - Case studies in positive

and negative externalitie) perform a detailed stakeholder analysis that maps the relevant
stakeholders within th8ig Dataecosystem of each case study. The stakeholder analysis

analysd the needs and drivers of

stakeholders in relatiorBip Datg and examine

stakeholder relationships within and between different categdniethe next sectionwe
present the dimensiod analysis used to profile each stakeholder.
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5 DIMENSIONS OF STAKEH OLDER PROFILE

This section specifies the different dimensiaisgfulto 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 Europeanveiticigty objective

to provide empirical material for the déopment of disciplinespecific recommendations

and general recommendations to assist a wide range of stakeholders in addressing potential
negative impacts d8ig Dataas well as harnessing the associated positive impEuotse are

7 coresectos targeted within BYTEprojed (i.e. environment,crisis, utilities/smart cities,

culture, energy,health,andtransport) Within each case study themeaybe stakeholders that

are not from the core sector. For example, within the Eneaggstudy regulators angublic

sectors stakeholdemme alsosignificant 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 sectoidetaded inTable8.

Table 8: Industry sectorsof BYTE case studies

Core-Sectors SecondarySectors
Environment Public Sector
Crisis Legal
Utilities / Smart Cities Media & Entertainment
Cultural Retalil
Energy Manufacturing
Health Life Science & Pharma
Transport Finance & Insurance

e

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 b@iKusion of Innovation¥. R o g e rveadfsst b o o k
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 foreignets nature. In order

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

Y Rogers, Eerett M., Diffusion of InnovationsThe Free Press, 1962.
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2.5%
Innovators

Early
Adopters Early Majority Late Majority Laggards
13.5% 34% 34% 16%

Figure 6: Innovation Diffusions Thedry :

Rogers created a typology of adopters, as illustratdelgare 6. Rogers describes the five
adopters as:

l

Innovators are the first 2.5% of individuals to adopt an innovation. They are
adventurous, comfortable with a higlegree 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 leaderShiper
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 swal system. They are typically not opinion leaders, but they interact
frequently with their peers

Late Majority are the next 34%lhey approach innovation with a sceptical air, and
may not adopt the innovation until they feel pressure from their peerg.ray have
scarce resources

Laggards are the last 16%Tlhey 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 innovatidnnai 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 catgporises the generic vakaglding 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 chb& ca
applied to the information systems to understand the a@bggion of data technologies.
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Data Data Data Data Data
Acquisition Analysis Curation Storage Usage

= Structured data + Stream mining = Data Quality = In-Memory DBs = Decision support
« Unstructured data - Semantic analysis - Trust / Provenance - NoSQL DBs - Prediction
« Event processing + Machine learning = Annotation = NewSQL DBs » In-use analytics
- Sensor networks - Information - Data validation - Cloud storage - Simulation
« Protocols extraction « Human-Data » Query Interfaces » Exploration
+ Real-time + Linked Data Interaction = Scalability and + Visualisation
- Data streams - Data discovery - Top-down/Bottom-up Performance - Modeling
« Multimodality + *Whole world” « Community / Crowd = Data Models » Control
semantics - Human Computation - Consistency, - Domain-specific
« Ecosystems « Curation at scale Availability, Partition- usage
+ Community data = Incentivisation tolerance
analysis - Automation - Security and Privacy
« Cross-sectorial « Interoperability = Standardization

data analysis

Figure 7: Big Data Value Chain

The Data Value Chain, as illustrated Figure 7, models the higlevel activities that
comprise an information system. The data value chain identifies the following activities:

91 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.

91 Data Analysis is concerned with making raw data, which has been acquired,
amenable to use in decisiomaking as well as domain specific usage.

91 Data Curation is the active management of data over its-difele to ensure it meets
the necessary data quality requirements for its effective usage.

1 Data Storageis concerned about storing and managing data in a scalable way
satisfying the needs of applications thatuiegjaccess to the data.

91 Data Usagecovers the business goals that need access to data and its analysis and the
tools needed to integrate analysis in business deaisaking.

5.4 STRATEGIC IMPACT OF IT IN INDUSTRY

The strategic impact grid is an analytics tool by Nolan and McFarlan that is used by
managers to perform an evaluation of t heir
needs. The grid defines what the use of information systems resources should be going
forward by enabling @inagers to:

1 Identify the current need for reliable information systems by focusing on current day
to-day operations and the functionalities of the existing information systems

1 Identify future needs for new information system functionalities by focusinthen
strategic role that new IT capabilities play for the organization

Nol an, Richard, and F Warren McFarlan, il
Di r e c Hawvard Busiriess Reviewol. 83, 2005, pp. 96.06, 157.
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Defensive IT Offensive IT

Factory Strategic

Support Turnaround

Low to High need for new IT

Figure 8: Strategic Impact Grid

Low to High need for reliable IT

Based on this analysithe grid helps managers to identify if they need to take a defensive or
offensive approach in theinformation systems strategy. As depictedrigure 8, the grid
classifies the approaches into four roles:

T

5.5

Support Role: Information systems (IS for short) constéua 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 opeiati of the firm. Service outages
can endanger -bding end future weabikty. KHoedvdr, limited potential
exists for new systems and functionalities to make a substantial contribution to the
firm.

Turnaround Role: The firm3 current IS are not ssion critical for current business
operations. However, new | S functional.
viability and success. The firm needs to engage in a transformation of its IT.

Strategic Role:1 S ar e cri ti cal usiness to dperatidns. NemOIS ¢
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.

I NFLUENCE AND INTEREST

Identification of stakeholder influence and interest is an important step in order to classify
stakeholders.By understanding a stakeholders influence and intengst can better
understand their relationships within the case st@dgkeholders can be classified in terms

of:

T

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 negovernmental organisation that can mobilise media, use
resources, or lobby to put pressure on the ecosystem.
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1 Interest: What does the stakeholder gainlose 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 afcompany, emotional, etc.

Once the stakeholder has been classified in terms of influence and interest they can be
grouped into categories as illustrate by the matriigure9. The categories are:

1. Players (High Influence / Power, High Interest): These stakeholder have
immediate power and interest making them the current deasaiwers 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 Intest): These
stakeholders have power but have no immediate interest in the case study, they are
dormant decisiorshapers.: These are an important group that can help to understand
opinion and decisiomaking criteria within a case.

3. Subjects (Low Influence/Paver, 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. Théyave no immediate interest or power, but how might that
change in future?

Low Interest High Interest
High
Inﬂt:ince Leadersiand Players
Context Setters ¥
/Power
| )
Low
Influence Crowd Subjects
/Power
I
—

Figure 9: Stakeholder Interest / Influence Matrix

We can also identify specific actigres illustrated by tharrows inFigure9, that can be used
to fimoved stakeholders from one role to anotfier.g. from powerful and winterested to
powerful and interested or uninterested to interesidds is very important in the context of
incentivisationSome higHevel actions include:

16 Eden, Colin, and Fran Ackermanmaking Strategy: The Journey of Strategic
Managementinternational Journal of Market Research, Vol. 43, Vol. 43, SAGE, 2013.
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T Move fALeaders and CdPRayeas Engédye and eonsslbont o
interest area. Opportunity to increases level of interest and convert them into. players

1 Move the Crowd to Subjects:Can be seen as a potential stakeholttgarm via
general communication, newsletters, websites, mailing lists. Need to consider time
and effort investment.

5.6 STAKEHOLDERS CHARACTERISTICS

In addition to the dimensions introdadt abovethe stakeholder analysis captsieenumber of
additional attributes thadre used to profile stakeholders. This section details these specific
attributes and how these attributggrepresented for the purpose of analysis to establish the
rolesand communication needs of stakeholders. These attributes are as follows:

1 Designation Status of representative in the organization, for instance, Chief of Unit
or Manager.

1 Knowledge Level of information and understanding possessed by the representative
about thecasestudy. This information is obtained by asking the representative a set of
guestions. Knowledge attribute could be expressed ascal& value Very High,

High, Average, Low and Very Low.
1 Position: Attitude and perspective of the represgive 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 val8epporter, Moderate
Supporter, Neutral, Moderate opponent and Opponent.

1 Interest: Level of interest shown by the representative inceestudy, represented
as a five scale valuevery High, High, Average, Low and Very Low.

1 ResourcesAvailability of human and information resources to engage in the exercise
as well as the dege to which the available resources can be mobilised. Resource
availability is indicated through a 5 scale vatléery High, High, Average, Low and
Very Low.

1 Power: Measure of the degree to which the representative is able to influence the
outcome of thetrategyprocess in general.

1 Leadership: Degree to which a representative is willing to champion actions relating
to the strategy process.

5.7 SUMMARY
This sectiondescribesthe different dimensions that may be used to profile stakeholders
within each of thd8YTE case studiesy WP3 Themaindimensions discussed are:

91 Industry Secta: The industrial sector from which the stakeholder is most closely
associated.

1 Technology Adoption Stage The stage of the Technology Adoption Lifecycle of the
representative.

1 Data Value Chan: Stage of the Data Value Chain most appropriate for the

stakeholder.

Strategiclmpact The strategic role of I'T within

Interest / Influence: Level of interest shownand the degree to which the

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

= =4

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 witBig Datais thatthe 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 guidesrategy, motivates actionand leads to observable
changes in behaviour. More infornaii does provide strategic options with which to deal
with strategic, environmental or technical challendast these options require the correct
environment to obtain competitive advantage. Likewise, the capability to exploit information
for harm does noguarantee that societal harm will occExpectecharmcan be minimised

by ensuring the correct institutional or legal framework for addressing negative externalities
of Big Data Throughthe Digital Agenda for Europé the European policynakers have
expressed that they expdig Datato result in positive competitive advantages in particular
sectors These sectors includeansport,health care, environment, commercial media and
culture The BYTE project threads a numbef case studies in thesectorsthrough the
course of the project. These case studies involve organisations activelyBigsiDgta for
specific purposesThe case studiesnable BYTE to understand strategies, actions and
changes in behaviour associateith Big Data, with the aim ofidentify their resultant
positive and negative externalities. Furthermore, it es@Ya E to better predict the type of
regulatory environment that would allow European actors to take advantage of potential
positive externaties and @minish negative externalities.

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

Case Study Stakeholder Secondary ®ctor
Sector

CRISIS RICC Computer Science
International Government Organizati¢ Humanitarian Organisation
(OCHA)
International Humanitarial Humanitarian Organisation
Organization ICRC)
CULTURE National cultural heritage institution| Cultural
including libraries, museums, gallerie
etc.
National data aggregator Cultural
Pani European cultural heritage data | Cultural
Policy makers and legal professionalss 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

" European Commissioommunication from the Commission to the European Parliament;
the Council; the European Economic and Social Committee and the Committee of the
Regiors; A Digital Agenda for Europe; COM 2010(24%)ommunication 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 (EVU)
IEEE Professional association
NASA Space (USA)
SANSA Space (South Africa)
UNEP Public Sector
HEALTHCARE Public sector health research initiativel 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 publ
sector)
Public health research initiative Healthcare, translational medicil
specialist
NHS Regional genetics laboratory Public sector healthcar
laboratory
Charity organisations Civil society organisations
Privacy and Data protection poli¢ Public and private sector
makers andawyers
Citizens Society at large
Patients and immediate family membe Public sector
TRANSPORT Established Ship Owner Transport
New Ship Owner Transport
European Yard Manufacturing
Navigation Equipment Supplier Manufacturing
Machinery suksystem Supplier Manufacturing
Shipping Association Transport
Maritime Consulting Company Transport
Classification Society Transport / Legal
Natl. Coastal Authority Legal
SMARTCITY European City Public Sector
Technology Provider Startup, Energy
Technology Provider Non-profit, Mobility
Technology Provider & Research Multinational, Smart City

For each case study, we identify potential stakeholdacds discuss their characteristics

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

8 Guillermo VegaGorgojo, Anna Donovan, Rachel Finn, Lorenzo Bigagli, Sebnem
Rusitschka, Thomas Mestl, Paolo Mazzetti, Roar Fjellheim, Grunde Lgvoll, EarthObvsrge
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following sections preséra stakeholder analysef these case studieShe analysis of each
study is performed from the perspectives obtakeholders asither organizationsor
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 hasthareéd0 members, who are
considered as the primary stakehotéderthe BYTE projectTherefore, the environment case
study sought the input from theembers ofEarth Observation Development Boaihe
board consists of 20 membefable 10 lists the stakeholder organizatgoonsideed in the
environmentase study, along with their position for the technology adoption and the impact
of IT on their strategic process@sable 11 compares the stakeholdéestivitiesin reference

to the Data Value ChainThe majority of stakeholders are significantly involved in the
activities. This ghlights the sector specific dependence and interest in Big Data.

Table 10: List of stakeholder organizations for the Environmental casestudy

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 ifenvironmental 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 stakeholdersvas identified earlier in the BYTE project, as showTable
12. The table also lists the individual stakeholders that participated ientrieonmentcase
study.

Psarros,Ovidiu Drugan, Kush WadhwaCase study reports on positive and negative
externalities BYTE Deliverable D3.2, BYTE Consortium, 5 June 2015.
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Table 12 List of potential stakeholders for the Environmental casestudy

Stakeholder Category Case Study Stakeholders \

Data Providers Scientist Senior Scientist

Data Users Scientist Senior Scientist, CEO, Senior officer
Enablers IT fellow, Data manager

Secondary

Thelist of stakeholdeindividualsthat have been interviewed as part of the activiia&/'ork
Package 3 are detailed Timble13. The stakeholdens this case studgossesarying lelves

of knowledge about the case study

Table 13 Profil es of stakeholder individualan Environmental casestudy

Interviewee Affiliation Designation Knowledge  Position Interest
-1 EarthObvs Scientist High Moderate Average
OEDB/UNEP Supporter
-2 EarthObvs Senior Very high Supporter Very high
OEDB/IEEE/private scientist/
SME CEO
-3 EarthObvs CEO High Supporter Very high
OEDB/private SME
-4 EarthObvs/JAXA  Senior officer Very high Supporter  Very high
-5 DKRZ Data manager Low Moderate Average
Supporter
-6 Met Office IT Fellow Average Moderate Average
Supporter

6.2 CRISIS MANAGEMENT CASE STuDY

The crisismanagementase study specifically involved an investigation of the use of social
geographical i nf ormat.
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

medi a and

on Ssyst ems

such as terrorism, mamade disasters and other cris@$e case studwasundertakerwith

the help of a research institute thatpseudonymised athe Researchnstitute for Crisis
Computing (RICC) The institute collaborates directly withnternational and governmental
organisations to identify operational challengé<risis management. It aims tackle the
identified challengesising Big Data techniques, ando deploy scientific methods from
advanced computing to make sensaéBif Data The case study also includes stakeholders
from two international humanitarian organizations. These organizatiorisvateed in the

Big Data value chain due their usage dfwaredeveloped § RICC.

Table 14 lists the stakeholder organization in the crisis management case study, along with
their position for the technology adoption atiee impact of IT on their strategic processes
Tablel1l5 compares the stakeholders in terms of their activities on the Data Value Chain
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Table 14: List of stakeholder organizations for the Crisis Managementcasestudy

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 theData Value Chain in Crisis Managementcase

study

Stakeholder Acquisition  Analysis Curation Storage Usage
RICC X X X

ICRC X
OCHA X

An initial list of stakeholdersvas identified earlier in the BYTE project, as showTable
16. The table also lists the individual stakeholders that participat#tkicrisis managmenet
case study.

Table 16: List of stakeholder individuals for the Crisis Managementcasestudy

Stakeholder Category Case Study Stakeholdes |

Data Providers Scientist, Senior Scientist

Data Users Scientist Senior Scientist, Director, Programme Mana
Head of Project, Head of Unit, Programme Officer

Enablers

Secondary

Thelist of stakeholdeindividualsthat have been interviewed as part of the activities in Work
Package 3 are detailed ifable 17. In general the stakeholders posses high level of
knowledge abouhe case studgnd suppoddtheactivities of case study

Table 17 Profiles of stakeholder individuals in Crisis Managementcasestudy

Interviewee  Affiliation Designation Knowledge Position Interest |
I-RICC-S RICC Scientist Very high Supporter Very high
I-RICC-SS RICC Senior Very high Supporter Very high
scientist
I-RICC-D RICC Director Very high Supporter / Very high
advocate
I-RICC-PM RICC Programme Very high Supporter Very high
manager
[-IHO -HP ICRC Head of High Moderate High
project supporter
I-IHO -HU ICRC Head of Unit High Moderate High
supporter
I-IGO-PO OCHA Programme Very high Supporter / Very high
officer advocate
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6.3 UTILITIES / SMART CITIES CASE STUDY

The case study for utilities was primary supported b\BH&€E projectpartner Siemens.

The case study focuses stakeholders that aim to enalslmart cities with application of Big

Data tools and technologies, including city managatstechnology provids.

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
processesTablel9c ompares the stakeholdersé activitdi
Chain.Besides data curation the stakeholders are involved in all types of activities in the Data
Value Chain

Table 18: List of stakeholder organizationsfor the Smart Cities casestudy

Stakeholder Organization Technology Adoption Stage Strategic Impact of IT

European City Early Majority StrategicRole
Technology Provider Early Adopters TurnaroundRole
Technology Provider Early Majority TurnaroundRole
Technology Provider & Research  Early Majority StrategidRole

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

European City X X X X X
Technology Provider X X X X
Technology Provider X X X X
Technology Provider X X X X
& Research

An initial list of stakeholdersvas identified earlier in the BYTE project, as showTable
20. The table alscategorizeshe stakeholdeindividuals that participated in th®mart Cities
case study.

Table 20 List of stakeholder individuals for the Smart Cities casestudy

Stakeholder Category Case Study Stakeholdes

Data Providers Senior AcademicSenior Business Manager
Data Users Senior AcademicSenior Business Manager
Enablers Senior Technical Manager

Secondary

Thelist of stakeholdeindividualsthat have been interviewed as part of the activities in Work
Package 3 are detailed ifable 21. In general the stakeholders posses high level of
knowledgeand interesin the case stugylso weresupporive of case study

Table 21 Profiles of stakeholder individuals in Smart Cities casestudy

Interviewee Affiliation Designation Knowledge Position Interest

[-MC-1 Mancheste Senior Very high Supporter Very high
City Council ~ Technical
Manager
[-Al-1 German Senior Very high Supporter Very high
Centre for Academic
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Artificial
Intelligence
-CG-1 City of Ghent  Senior Very high Moderate Very high
Business supporter
Manager
[-SM-1 Rotterdam Senior High Moderate High
School of Academic supporter
Management

6.4 CULTURAL CASE STUDY

The cultural data case studyas conducted in collaboration with panEuropean cultural
heritage organizationThe case study involved a varietystbkeholders and their role in the

Big Data for cultural metadata managem@ihte metadata in this context refers to the public
and private collections of digitised cultural workers and their associated information. The
stakeholder organizations associatwith the parEuropean organization include local,
regional, and nation cultural heritage organizations and funding bdchege 22 lists the
stakeholdes consideredin the Cultural case study, along with their position for the
technology adoption and the impact of IT on their strategic procebkss. that the
stakeholders in this case study are specified as groups of organizations and indivahials.
23compares the stakeholdersé activities in

Table 22 List of stakeholders for the Cultural casestudy

Stakeholder Technology Adoption Stage  Strategic Impact of IT

National cultural heritage Late Majority / Laggards FactoryRole

institutions, including libraries,

museums, galleries, etc.

National data aggregator Laggards Support Role / Factory
Role/ Strategic Role

Pan’i European cultural heritage Late Majority Support Role / Factory

data Role / Turnaround Rolé
/ Strategic Role

Policy makers and legal Laggards Strategic Role

professionals

Citizens Early Adopter / Early Majority Support Role / Factory

/ Late Majority / Laggards Role / Turnaround Rolé€

Educational institutions Early Majority Support Role

Open data advocates Early Adopters Support Role /
Turnaround Role

Table 23 Stakeholder activities on the Data Value Chain irCultural case study

Stakeholder Acquisition  Analysis Curation Storage Usage
National cultural X X X
heritage institutions,

including libraries,

museums, galleries,

etc.

National data X X
aggregator

PanT European X X X X X

cultural heritage
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data

Policy makers and X
legal professionals

Citizens X
Educational X X X
institutions

Open data advocates X

An initial list of stakeholdersvas identified earlier in the BYTE project, as showTable
24.. The table also categorizes the stakeholder individuals that participated Gultheal
case study.

Table 24: List of stakeholder individual s for the Cultural casestudy

Stakeholder Category  Case Study Stakeholdes
Data Providers R&D Officer, Senior R&D Officer, Informatics Scientist

Data Users Business PartneProject Officer, Senior Policy Office
Operations Manager, Officer, R&D Officer, Senior R&
Officer, Senior Legal & Policy Advisor, Informatic
Scientist, Academic, Digital Director

Enablers Data Aggregation Officer Cultural Data Aggregatio
Manager
Secondary Senior Policy OfficerSenior Legal & Policy Advisor

As part of the activities in Work Paak@ 3 Thelist of stakeholdemdividualsthat have been
interviewed are detailed ihable25. In general the stakeholders possesy high level of
knowledge and imrest in the case study, also were supportive of case study

Table 25: Profiles of stakeholder individuals inCultural CaseStudy

Interviewee Affiliation Designation Knowledge Position
11 National library Project Very high Supporter  High
officer
12 PanEuropean digital ~ Senior Very high Supporter  Very
cultural heritage operations high
organisation manager
13 National Cultural data Very high Supporter  Very
Documentation Centre aggregation high
EU Member State officer
14 International open date Officer Very high Supporter/ Very
advocate foundation opponent  high
15 PanEuropean digital R&D officer Very high Supporter  Very
cultural heritage I technology high
organisation and
infrastructure
16 PanEuropean digital Senior R&D Very high Supporter  Very
cultural heritage and high
organisation programmes
officer
17 PanEuropean digital  Senior legal Very high Supporter  Very
cultural heritage and  policy high
organisation advisor
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FG8 Academia Informatics  Very high Supporter  Very
scientist high
FG9 Institute of technology Academic Very high Supporter  Very
high
FG10 National library Data Very high Supporter  Very
aggregation high

officer
FG11 University Digital Very high Supporter  Very
director high
FG12 NationalPolicy Office  Senior policy Very high Supporter  Very
officer high
FG13 Private sector cultura Partner Supporter  Very
data consultancy high

6.5 ENERGY CASE STUDY

The energy case studyasconducted in collaboration with a waktablished international
energy companywith a focus oroil & gasindustry The stakeholders in case study include
oil operators, their associated vendors, and industry reguldioesoil & gas industry has

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

protection to maintain their competitive advantaBecently, this industry has seen more
wide ranging use of Big Data for managing operations and busieles®nshipsTable 26

lists the stakeholders considered in the Cultural case study, along with their position for the
technology adoption and the impactldfon their strategic fpcessesTable27 compares the
stakehol dersd activities It evidenttleatteemnit&gas o
operators rely heavily of data driverocesses and decision making.

Table 26: List of stakeholders for the Energy casestudy

Stakeholder Technology Adoption Stage Strategic Impact of IT

Statoil Early Majority Strategic Role
ConocoPhillips Early Majority StrategicRole
Lundin Early Adopters Strategic Role
Eni Norge Early Majority Strategic Role
SUPPLIER Late Majority Turnaround Role
Norwegian Petroleum Early Adopters Factory Role
Directorate

Table 27. Stakeholder activities on the Datavalue Chain in Energy case study

Statoil X X X X X

ConocoPhillips X
Lundin X
Eni Norge X
SUPPLIER

Norwegian

Petroleum

Directorate

x
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An initial list of stakeholdersvas identified earlier in the BYTE project, as showTable
28. The table also categorizes the stakeholder individuals that paréidipy theCulturalcase

study.

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

Stakeholder Category Case Study Stakeholdes

Data Providers

Data Users Technical Manager Senior Technical
Manager

Enablers Data ManagerSenior Data Manager

Secondary

Thelist of stakeholdemdividuals that have been interviewed as part of the activities in Work

Package 3 are detailedTable29. The outputs of these interview®reused to perfornthe

stakeholder analysis of tlnergycase study.

Table 29: Profiles of stakeholder individuals inthe Energy case study

Interviewee Organization Designation Knowledge Position Interest
[-ST-1 Statoil Senior Very high Supporter Very high
Technical
Manager
[-CP-1 ConocoPhillips Data Very high Supporter Very high
Manager
-LU-1 Lundin Technical Very high Moderate High
Manager supporter
[-ENI-1 Eni Norge Technical Very high Moderate High
Manager supporter
[-SUP-1 SUPPLIER Technical Very high Moderate High
Manager supporter
I-NPD-1 Norwegian Technical Very high Moderate Medium
Petroleum Manager supporter
Directorate

6.6 HEALTH CASE STuDY

The health case study focused onaendata and conducted in collaboration with a Genetic
Research Institute (GRI). It involves stakeholders that are specific to the gene identification
initiative. Table30 lists the stakeholders considered in the Health case study, along with their
position for the technology adoption and the impact of IT on their strategiegz®s. Note
that the stakeholders in this case study are specified as groups of organizations and

individuals. Table31c omp ar es
Chain.

t he

st a k e heock thahe Hdta Valoet i

Table 30: List of stakeholders for the Health casestudy

Stakeholder Technology Adoption Stage  Strategic Impact of IT

Public sector health research
initiative

Early Majority / Late Majority SupportRole / 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 StrategicRole
makers and lawyers

Citizens

Patients and immediate family Support Role /
members Turnaround Role

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

Public sector health X X X
research initiative

Geneticists X X X

Clinicians X
Data scientists X X X X
Pharmaceutical X X
companies

Translational X X
medicine specialists

Public health X X
research initiative

NHS Regional X X X X
geneticslaboratory

Charity X
organisations

Privacy and Data X
protection policy

makers and lawyers

Citizens X
Patients and X
immediate family

members

An initial list of stakeholdersvas identified earlier in the BYTE project, as showTable

32. The table also categorizes the stakeholder individuals that participatedHedlkcase
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 CaseStudy Stakeholdes
Data Providers Geneticist Clinical geneticist Computational
Geneticist,Translational medicine specialist
ResearcherClinician
Data Users Geneticist Clinical geneticist Computational
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Geneticist,Translational medicine specialigtrea
Director, Company representativResearcher

Clinician

Enablers

Secondary

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

Package 3 are detailed Tmble33. The outputs of these interviewereused to perform a
stakeholder analysis of thtealthcase study.

Table 33: Profiles of stakeholder individuals in theHealth casestudy

Interviewee Organization Designation Knowledge Position Interest

11 Public health Manager, Very high Supporter  Very
initiative Geneticist high
12 Public health Manager, Very high Supporter  Very
initiative Clinical high
geneticist
13 Publichealth Computational Very High Supporter  Very
initiative Geneticist/ high
Bio-
mathematician
14 Public health Translational Very high Supporter  Very
initiative medicine high
specialist
FG5 Research and  Area Director Very high Supporter  Very
consulting high
(pharmaceutical’
FG6 Bioinformatics Researcher  Very high Supporter  Very
Institute high
FG7 Biological data Company Very high Supporter  Very
repositories representative high
FG7 University Researcher  Very high Supporter  Very
research high
institute
FG8 Medical Clinician, Very high Very
University Researcher high
FG9 University Researcher  Very high
medical researct
institute

6.7 TRANSPORT CASE STUDY
BYTE partner DNV GL together with selected shipping comparéaed equipment vendors
suppored the case study focusingn the increasedavailability and use of data in the
maritime industry Commercialshipping isvery important for the global econom§9% of
international tradés carried on keel by a world fleet of roughly 100,@@@nmercialvessels.
Approximately 25% of these are sailing undeiEuropean flag, but due to the use of

Aconveni

ence flagso it 1is

saf e

t o

assume

by Europearshipping companies. Data is increasingly being used in sly@nd advanced
operators are nowusing public datain combinationwith operational data to optimize
operationsand supply chainand to save energy. Another strong trend is thatboard
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equipment is instrumented lwendorsand that this data isansferre onshore andised to
monitor performance and to facilitati®uble shooting angredictive maintenancé.ypes of

data involved in the case study include publicly available data, such as weethdner
forecastdataand traffic data like automatic idéfitation system (AlSYatg operational data

and condition monitoring dat&otential externalities to be addressed through this case study
include data security, as well as those concerning access to data fesemtosoptimisation

risk monitoringby third partiesand 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 procEakks.
35compares the stakeholdersdé activities 1in

Table 34: List of stakeholders for the Transport casestudy

Stakeholder Technology Adoption Stage Strategic Impact of IT

Established ShipOwner 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 onthe Data Value Chain inTransport case study

Stakeholder Acquisition  Analysis Curation Storage Usage
Established Ship X X
Owner

New Ship Owner X X
European Yard X
Navigation X X X
Equipment Supplier

Machinery sub- X X X X X
system Supplier

Shipping Association X
Maritime Consulting X X
Company

Classification Society X X X X X
Natl. Coastal X X X X
Authority

An initial list of stakeholdersvas identified earlier in the BYTE project, as showTable

36. The table also categorizes the stakeholder individuals that participated Tnatieport

case studyThe categories of stakeholder individuals include business managers, technical
manages, and academics.

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

Stakeholder Category Case Study Stakeholders
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Data Providers Senior Business Manage®Benior Technical Manage
Senior Academic

Data Users Senior Business Manage$Benior Technical Manage
Senior Academic

Enablers

Secondary

An initial list of stakeholders that have been interviewed as part of the activities in Work
Package 3 are detailed Tmble37. The outputs of these interviemgereused to perform a
stakeholder analysis of thigansportcase studylinterstingly, the stakeholder individuals in
the Transport sector showed a varietynterest level in the case stu@though having very

high levels of knowledge in generarhis may highlight the need for sector specific
engagement actitivities to raise the interest levestakeholders

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

Interviewee Organization Designation Knowledge Interest

ID1 Established Ship  Senior Business Very high  Low
Owner Manager

ID2 New Ship Owner Senior Technical Very high  Low

Manager
ID3 European Yard Senior Technical Very high  Average
Manager

ID4 Navigation Senior Business Very high  Very high
Equipment Manager
Supplier

ID5 Machinery sub Senior Technical Very high  Very high
system Supplier Manager

ID6 Shipping Senior Technical Very high  Low
Association Manager

ID7 Maritime Senior Business Very high  High
Consulting Manager
Company

ID8 Class Society Senior Academic Very high  Very high

ID9 Natl. Coastal Senior Technical Very high  Very high
Authority Manager

ID10 Maritime focus Very high  Very high
group

6.8 SUMMARY

The BYTE case studiefWork Package 3 - Case studies in positive and negative
externalities) involved stakeholderactively usingBig Data for specific purposesThis
exerciseenablel the BYTE projectto understand strategies, actions and changes in behaviour
associated withBig Data Primarily it identified the resultant positive and negative
externalitiedor specific sectors

This section provided a detailed overview of the BYTE project stakeh@gecifically, it
profiles the stakeholders in terms of technology adoption, data value chain, and strategic
impact dimensions. It also provides a summary account ofsthleeholderindividuals
interviewed as part of the BYTE case studi®y examiningtheir characteristicthese tools
for stakeholder analysis enable the BYTE project in understanding the needs and objectives
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of the stakeholdersThe stakeholder analysiselpsthe consortium to determine how to
incentivise stakeholders to participate in BY activitiesin community building (Vérk
Package7) and with the dissemination activiti@se., workshops, disciplinary focus groups
and the BYTEBig Datacommunity)implemented in Wrk Package9.

37



D8.1: The BYTE Stakeholder Taxonomy BYTE project

7 CROSSCASE ANALYSIS

Based on theectorwise case studs described earlier, this section compares and contrasts
the BYTE stakeholders. Tham of this crosscaseanalysis® is to identify commonalities of
stakeholder and highlight the differenca@$ie analysis informs the activitiesof the BYTE
projectincluding Big Data communityormationandlong-termstakeholder engagement.

7.1 TECHNOLOGY ADOPTION STAGE

In terms of the tdmology adoption, the case studieghlight somespecificsand similarities

of the stakeholder#\s shown inFigurel10, 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% laggardSome sectorsra 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 majofitys underlines their natural dependence

on data driverdecisionmaking and operationsOnly the stakeholders in environment case
study included innovators thatincluded space agencies and technology standards
organizationsThemajority stakeholders in the transport, healthcare and culture sectors fall in
the late stags of technology adoptiolherefore, some stakeholder engagement activities
can be tailored towards these sectors to encourage participation in the Big Data community
and amplification of positive externalities.

16
14
12 TRANSPORT
= SMARTCITY
10 mHEALTHCARE
B ENVIRONMENT
8 B ENERGY
ECULTURE
6 m CRISIS
4
2 .
0 T T T T

Innovators Early Adopters Early Majority Late Majority Laggards
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 stakeholdmraly®din 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, StépleaGrumbach, Aurélien Faraveldfgrizontal analysis of
positive and negativeocietal externalitiesBYTE 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%yatevelata

for decision making and operationEhe crisis management sectoas aprimary 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 uBagening incentives that
targetthe specific activities of the value chain can help engage with the relevant stakeholders.
The sharingof best practices from stakeholdemay also serve as an incentive for
engagement with the Big Data communifspecidly, the stakeholdsrcan sharetheir
speciality on a type of activitynthe DataValueChain

50

45

TRANSPORT
5 SMARTCITY
mHEALTHCARE

B ENVIRONMENT
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Data Acquisition Data Analysis Data Curation Data Storage Data Usage
Figure 11: Distribution of stakeholders in terms of activities on Data Value chain

7.3 STRATEGIC IMPACT OF IT

Figure1l2 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 stategic role of IT.This highlights the need to balance engagement activities to
encourage participation from stakeholderghe communityin other roleswhich may not
consider Big Data to be critical to thelecisionmaking and operations managemekie

also analysed th|d intensityof each case study definedin a Big Data report published by
McKinsey Global InstitutgMGI)?. IT intensity indicates the ease of technology adoption
and utilization for a sectiolhe report ranked the sectors accordimgheir IT intensity and
then divided them in into five quantileBrgt, secondthird, fourth, fifth). The more IT assets

a sector has over average, the easiertt overcome barriers to Big DatachnologiesEach
case study was mapped to the sectodicated in theMGI report. In the following we
provide summary afheanalysis:

1 Environment: The environment case study is mapped to fiRatural Resources
sector in the MGI report, whiclies in the third quantile of IT intensity The
stakeholdersn 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, Anged H. Byers,Big data: The next frontier for innovation, competition, and
productivity McKinsey Global InstituteJune 2011
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hence remaining in the factory role. The second group employs IT for strategic
decisions and implemenground breaking technologies, hence achieving the strategic
role.

1 Crisis Management:The cri si s management case stud)
Soci al Careodo sector i n Cfiftih guantlecof IT ntengity r t ,  w
Crisis managementakeholders require more reliable IT processes due to the mission
criticality of their operations.

1 Smart City: Thesmartcityc ase st udy i Wtlitesappedtbdoo t heth
report, which lies in the second quantile of IT intensByakeholdergn thesmart ay
case studyndicated the need faffensive IT strategieS hisis understandable due to
the data dependent naturetlogé businesssand serviceshat enable theoncept of the

smart city

9 Culture: The smart city case study s ma p p e drts,tentertdinment, @nd
recreatiod sector in the MGI report, which | i€
The stakeholder of the culture case study are interested in both reliable IT and
innovative IT.

1 Energy: Theenergycase stugdg i s ma p pNatdral Resourték es €ict or i n

MGI report, which lies in théhird quantile of IT intensityFor the stakeholders in the
Energy case study, the role of IT is primarily strategic on both business operations
and competitive advantage.

1 Health: Thehealthc as e st udy i $lealthcap anéSdcialtAssistanbee i
sector in the MGI report, which lies in tHdth 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.

1 Transport: The transpot c a s e study i s Transgonatod and o t h o
warehousing sector i n the MGfrstquenpleaofll intensity.i c h | |
In the transport case study, we observe an even distribution of the role of IT in the
Strategic Impact Grid. This inchtes a balance between maintaig operatiors
through Big Data and using Big Data to gain competitive advantage.

ROLE OF IT ENVIRONMENT CULTURE SMARTCITY
Factory | Strategic 3 4 4 3 0 2
Support | Turnaround 1 1 5 3 0 2

CRISIS HEALTH ENERGY TRANSPORT

0 1 4 1 1 4 2 3

2 0 4 4 0 1 2 2

Figure 12: Distribution of stakeholderson the Strategic Impact Grid
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7.4 STAKEHOLDERS CHARACTERISTICS
Besides the @anization level analysis of stakeholder dimensions, the case studies also
interviewed 57 stakeholder individuals (or organization representativége 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
Energy 7
Environment 1 1 2 2
Healthcare 10
Smart City 1 3
Transport 10

Figure 13: Knowledge levelof stakeholder individuals inBYTE case studies

Moderate Moderate
Opponent Opponent  Neutral  Supporter Supporter

Crisis 2 6
Culture 1

Energy 5 2

Environment 3 3

Healthcare 8

Smart City 2 2

Transport

Figure 14: Position of stakeholde individuals in support of the BYTE case studies

Very low Low Average High Very high

Crisis 2 5
Culture 1

Energy 3 3 2

Environment 3 3

Healthcare 9

Smart City 1 3

Transport 3 1 1 5

Figure 15: Interest of stakeholder individuals inBYTE case studies

The majority of stakeholders belong to tii@ta providersand data userscategories of the
high-level taxonomyThis 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 thatould be attributable to fact that each case study had an active Big Daitanso

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 externalii&s.coded the

Likert scale for knowledge (1 to 5 scale), interest (1 tod#e3, 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.

Knowledge Interest Position
Crsis. 471 | 47 = 171
Culture 06 [NA020N | 2
Energy 4 1.28

4 15
s 2
DA 15

3.8

Environment 3.83

Healthcare _

Smartcity 4.75
Transpornt

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

7.5 STAKEHOLDERS Ol NFLUENCE

This section provides a cresase analysis dhe power orinfluence ofthe stakeholdersn

the Big Data ecosysteniThis crosscase analysis has been performed using questionnaire,
interviews, and workshops conducted as pdrt\iP3 and WP4. We provide an analysis of
stakeholders in terms of their influence of Big Data ecosystem and its externalties.
analysis is performed at tlggroup level of stakeholderThe objective othe analysisis to
classify stakeholdegroups andorganizatios according to thie capability to affect or
influence the Big Data ecosystem.

Table 38: Influence of different Big Data stakeholdersdbased 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 GovernmentaDrganization Medium
EUStatCen Governmental Organization Medium
IEEE Nonfor-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 InternationalOrganization Medium
National Policy Office Governmental Organization High
Citizens Citizens Low
Educational Institutions Educational Institution Medium
Open Data Advocates Nornrgovernmental Organization Medium
Private sector cultural data consultancy Small & Medium Enterprise Medium
ENERGY CASE STUDY
StatQOil Large Corporation Medium
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ConcoPhillips Large Corporation Medium
Lundin Large Corporation Medium
EniNorge Large Corporation Medium
Supplier Large Corporation Low
Norwegian PertoleumDirectorate 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 invohstdkeholdeorganizations 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 puenarily
governmental organizations who lack the capabilities of a Big Data technology pr@xder.
comparison, the smart cities case study included both government and industry.

7.6 SUMMARY

The section provides a cresase analysis of the stakeholders in the BYTE case studies. The
analysisspace the technology adoption, data value, and strategic irdpaenhsionsof
stakeholder at an organization level. At an individual level, @nalysis dcuseson
stakeholdecharacteristicsuch as knowledge, position, and inter&se 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 PackdgetBeamore, the analysis
supports the road mapping and community formation activities of Work Package 7.
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8 MAPPING WITH BYTE VISION AND ROADMAPS

In this section, we map the outcomes of work packages 5 and 6 with the stakeholder
taxonomy. This objective of thexercise is to underline the use of stakeholder taxonomy for
the forwardlooking research conducted as part of the BYTE project.

8.1 STAKEHOLDER SIN 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 aggregatdevel, he framework re-defines the stakeholders terns on their
capability of makingdecisionsthat have consequences for the Big Data ecosystem
introduces the ancept offiactos .0An actor is defined as an individual or collective that is
capable of making consequential decisionshmBig Data €osystemWithin the scope of

work package 5, atakeholder i€onsideredas 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 analysthe primary focusf the BYTE vision was on four groups

of actors:policy makers small & medium enterprise$¢arge companies, and citizens.

BYTE Stakeholders

//BY TE Actors
f APolicy makers
ALarge companies

ASMEs
ACitizens

Figure 17: Relationship between actors and stakeholders

8.2 STAKEHOLDERS IN THE BYTE ROADMAPS

The research and policy roadmaps described in the deliverables for work packagend,

to guide the stakeholders in Europe in developing a socially responsible Big Data ecosystem.
The research roadmap focuses on topics that should be foausedh® medium to long

term to have a desirable social impact, as well as skills development and develdpraent.
research roadmap considers Big Data stakeholders at an aggregafehlevalicy roadmap

is more aligned with the analysis producegad of the BYTE vision and utilizes the same
concept of actorand their associated categorizatiéitom a data perspective, it further
refines two groups of Big Data actors: large companies and SME. Specifically, it considers
the level of business abstractito classify actors.
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9 INCENTIVES FOR STAKEHOLDER ENGAGEMENT

One of thekey 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 piagect.
community would servesaaforum for influencing the European policy for Big Data and
defining a research agenda\ppropriate incentives are needed to encourage stakeholder
participation in the newly formed community. At the start of the BYTE projdw,
community wasconsidered to represent all types of stakeholders in the Big Data ecosystem.
Throughthe stakeholder analysis based on the BYTE case studesvere able to identify
particularly underrepresented groups of stakeholders e.g. civil \socggnizations, nefor-

profit corporations, and citizen®s a consequencehe formation and expansion tfe

BYTE Big Data Communityis aligned towards the needs such stakehold&ssshow 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. Howevéins¢le

way interaction between publicsector, private sector, and civil society is still under
developed'. Towards this end, effective incentives were reeld engage the civil society

the newly formedBDC which would provide the much needed platform for agesetings

and development of solutions of societal challenges of Big. Data

BYTE Stakeholders

Public BDVA Private
Sector Sector

Civil
Society

Figure 18: Relationship between public, private, and civil society stadholdersin the
European Big Data Ecosystem

Engaging civil society in the research and development of emerging technologies is a
challenging task® In a previous researcKornsweiget al.haveconsidered primary barriers
to the engagement of civil society organizasiompolicy making>. The topfive barriers are

2 World Economic ForumThe Future Role of Civil SocietJanuary 2013. Web. 24
February 2017

%2 Krabbenborg, Lotte. "Creatinipquiry between technology developers and civil society
actors: Learning from experiences around nanotechnol8gjehce and engineering
ethics22.3 (2016): 90-R22.

23 Kornsweig, Jillian, David Osborne, and Ingie Hovland. "CSOs, Policy Influence, and
Evidence Use: A Short Surveyrebruary2006. Web. 24 February 2017.
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Insufficient capacity of CSO staff

Lacking of funding

Insufficientknowledge about policy processes

Low | evel of enceuby policy ptroceSsBLOs 6 evi d
Low level of engagement with CS®g policy processes

agrwnE

In the context ofthe 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 representddivasg the discussions with
advisory boards, the need for a continuous engagement between policy making processes and
civil society was also emphasized.

It is challengingfor the BYTE project partner® offer incentives thaare aimed towards
capacity building or funding for the civil society organizatioisstead the majority of
incentives are designed to address the remaining barriers for CSO engagemerBign the
Data ecosystemAs 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 CS®for influencingthe Europeamesearch and policggendaon Big Dda in
future Kornsweiget al.havealsoconsidered 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  Easy access Early access | Visibility
to BDVA torelevant to

Task Forces stakeholders information
& SRIA

Training / Capacity Building

Using evidence to influence X X
policy

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 projecthad undertake variousroad mapping activitieduring the course of the
project Stakeholders plada major role in linkingBig Dataimpacts on externalities in each
specific case study circumstanc&takeholdefrelated activities in each case stuafythe
projectwere conducted with the involvement of key actarseachcase Theincentivasition
analysisof the identified stakeholdersvas performedn Task 8.3and a wider group of
stakeholdersvere inWork Packaged throughdissemination activities.

Figure 19: Stakeholder Taxonomy Development Roadmap

The stakeholder taxonomgnd analysisvas continuouslyupdatedover the duration of the
BYTE project. Thefollowing activities (see Table 40), as illustrated inFigure 19, were
undertakerfor thedevelopment of the taxonomy

Table 40: List of updates to the sakeholder taxonomy

Version Due Activity
Initial Stakeholder J une ¢- Define methodology for stakeholder analysis
Analysis - Identification of initial stakeholders categori

based on desk research
- Internal consdium validation

Stakeholder May 0 1- Incorporate feedback from version 1
Analysis Version 2 - Apply stakeholder analysis with each case stud
- Validate and update s

on interviews with actors, and case studies (T3
and focuggroups (T3.3).

Stakeholder Mar ¢ h - Incorporate feedback from version 2
Analysis Version 3 - Perform crosgase analysis of Stakeholders
- Validate and update s
on interviews and workshop (T5.4).
Stakeholder Aug6 1 6 - Incorporate feedback from version 3
Analysis Version 4 - Leverage taxonomy within road mapping
- Validate and update s
on interviews and workshop (T6.3).
Stakeholder Jan 061- Incorporate feedback from version 4
Analysis Version 5 - Final Stakeholdefaxonomy
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