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Definitions, Acronyms and Abbreviations 

Acronym Title 

AG Activity Group 

AI Artificial Intelligence 

BBDC Berlin Big Data Centre 

BD Business Development 

BDAICoE Big Data and Artificial Intelligence Centre 
of Excellence 

BDV Big Data Value 

BDVA Big Data Value Association 

BDVe Big Data Value ecosystem 

CoE Centre of Excellence 

CSC Centre Steering Committee 

D Deliverable 

DP Data Protection 

DSM Digital Single Market 

DTI Department of Trade and Industry 

EBDVF European Big Data Value Forum 

EC European Commission 

EDSA European Data Science Academy 

EDSF EDISON Data Science Framework 

EduHub Education Hub 

EPE Education and Public Engagement 

EU European Union 

FDI Foreign Direct Investment 

GA General Assembly 

GDPR General Data Protection and Regulation 

ICT Information and Communication 
Technologies 
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Acronym Title 

IIOT Industrial Internet of Things 

IoT Internet of Things 

IP Intellectual Property 

IPC Intellectual Property Committee 

IRI Internationalised Resource Identifier 

IT Information Technology 

ITiCSE Innovation and Technology in Computer 
Science Education 

IUA Irish Universities Association 

JWS JSON Web Signature 

KPIs Key performance indicators 

LGPL Lesser General Public License 

M Month 

MIS Management Information Systems 

MOOCs Massive Open Online Course 

MSc Master 

NCoE Network of Centre of Excellence 

NDAs Non-Disclosure Agreements 

NUIG National University of Ireland Galway 

O Objective 

PhD Doctor of Philosophy 

PMO Project Management Office 

PPP Public-Private Partnership 

R&D&I Research, Development and Innovation 

RIN Research Information Network 

RRI Responsible Research and Innovation 

RSS Research Support Services 

SB Strategy Board 
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Acronym Title 

SIC Scalable Innovation Cycle 

SMEs Small and medium-sized enterprises 

T Task 

TF Task force 

TTOs Technology Transfer Offices 

UCC University College Cork 

UCD University College Dublin 

UIC Universities-Industry Collaboration 

URI Uniform Resource Identifier 

UUID Universally Unique Identifier 

WIPO World Intellectual Property Organisation 

WP Work package 

YERUN Virtual meeting with Young Universities 
Research Network 

Table 1: Definitions, Acronyms and Abbreviations 
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Executive Summary 

The goal of the Big Data Value ecosystem (BDVe) is to support the Big Data Value 
Public-Private Partnership (BDV PPP) in realising a vibrant data-driven EU economy. 
²tп ά{YL[[{Υ {ƪƛƭƭǎΣ 9ŘǳŎŀǘƛƻƴΣ ŀƴŘ /ŜƴǘŜǊǎ ƻŦ 9ȄŎŜƭƭŜƴŎŜέ ǘŀŎƪƭŜǎ ǘƘŜ ƛƳǇƻǊǘŀƴǘ ƛǎǎǳŜ 
of Big Data Skills and Education within Europe. BDVe cannot transform the Skills and 
Education landscape of Europe alone, thus this WP emphasises on collaboration with 
existing initiatives to build on their progress and work in partnership. WP4 links with 
National BDV Centres of Excellence (CoE) to foster collaboration and support the 
establishment of new centres. To provide targeted access to offerings concerning 
European universities' data scientist and data engineering programmes, WP4 
established the BDV Education Hub (EduHub) to facilitate knowledge exchange on 
educational programmes. In addition, industrial needs are also met. BDVe leverages 
existing efforts by EIT Digital on its Master (MSc) and professional courses and 
collaborates with the European Data Science Academy (EDSA) and EDISON projects on 
Data Science Curricula. Finally, a mobility framework and internship portal for data 
scientists and professionals are being established, leveraging existing European and 
national initiatives. 

D4.3 covers the WP4 progress from M19 to M36 of the BDVe project. 

Á ¢пΦм άbŜǘǿƻǊƪ ƻŦ bŀǘƛƻƴŀƭ .5± /ŜƴǘǊŜǎ ƻŦ 9ȄŎŜƭƭŜƴŎŜέ ƭŜŘ ōȅ Lb{LDI¢Σ ƛƴ ǘƘŜ 
first period, conducted a survey on CoEs and defined a best practice guide 
based on interviews from different CoEs. In this period, the best practice guide 
was refined to reflect the increasing importance of Artificial Intelligence as a 
topic for Big Data CoEs. The guide was extended with additional knowledge 
and has been successfully tested on GATE, the first Big Data CoE in Bulgaria. 
Further work focused on a cross-case analysis for the identification of common 
best practices and critical success factors which have been captured in a white 
paper. The Network of CoE have collaborated together in a number of areas 
including site visits for best practice sharing and in the development of a 
number of funding proposals involving multiple members of the network. 
Finally, we have developed an Engagement Lifecycle to support a systematic 
approach to supporting CoEs at different stages of development (pre-start-up, 
Early Stage, and Mature). 

Á ¢пΦн ά.ƛƎ 5ŀǘŀ ±ŀƭǳŜ 9ŘǳŎŀǘƛƻƴ Iǳōέ ƭŜŘ ōȅ ¦59Σ ƛƴ ǘƘŜ ŦƛǊǎǘ ǇŜǊƛƻŘΣ ŎǊŜŀǘŜŘ ŀƴ 
EduHub with 166 MSc courses in BDV. In this period, the EduHub was 
enhanced with 181 MSc courses, 12 Doctor of Philosophy (PhDs), and 62 on-
site/online professional training programmes. The EduHub is hosted as part of 
the BDV PPP web portal. Details are reported in D4.5 [6]. 

Á ¢пΦо ά¢ƘŜ wŜŎƻƎƴƛǘƛƻƴ ƻŦ {ƪƛƭƭǎ ŦƻǊ .ƛƎ 5ŀǘŀ tǊƻŦŜǎǎƛƻƴŀƭǎέ ƭŜŘ by the UPM, in 
the first period, conducted a review of existing recognition frameworks for 
skills in data science and proceeded with Open Badges.  After considering 
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different options, the initial version of the types and requirements for the 
badges was taken from work from the EDISON project. In this period, it 
conducted a review of the plan for the badges gathering feedback from 
academia and industry, it designed its first pilot of the Academic level of the 
Data Science Analytics Badge, and it is currently offering that badge to 
academia. Also, it began work on a second skills recognition system focusing 
on non-formal training.  Details are reported in D4.6 [12]. 

Á ¢пΦп ά5ŀǘŀ {ŎƛŜƴǘƛǎǘ aƻōƛƭƛǘȅ tǊƻƎǊŀƳƳŜέ ƭŜŘ ōȅ 9L¢ 5LDL¢![Σ ƛƴ ǘƘŜ ŦƛǊǎǘ 
period, conducted a survey on existing mobility programmes and it underwent 
an initial design for portal for internship positions and mobility programmes at 
the industry. After considering different options for the internship portal, it 
was decided to focus only on the supply side of the open Big Data internship 
position. In this period, a survey was conducted that led to a high interest in a 
mobility framework and internship portal, and initial plans were made on the 
future pilot programme. Additional solutions for the internship portal are 
investigated using social channels. Details on the scope and objectives are 
reported in D4.7. 
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1 Introduction 

The goal of BDVe is to support the BDV PPP in realising a vibrant data-driven European 
Union (EU) economy. The main priorities of the project are: 

Á Being informed on the most important facts in Big Data for corresponding 
decision-making in the BDV PPP 

Á Supporting the implementation of the BDV PPP from an operational point of 
view 

Á Developing a vibrant community around the BDV PPP 

Á Supporting the development of a European network of infrastructures and 
centres of excellence around Big Data 

Á Setting-up a professional Communications strategy 

Á Setting up a framework that supports the acceleration of data-driven 
businesses 

Á Ensuring the sustainability of the investments and actions triggered by the BDV 
PPP 

²tп ƛǎ ŀōƻǳǘ ά{YL[[{Υ {ƪƛƭƭǎΣ 9ŘǳŎŀǘƛƻƴΣ ŀƴŘ /ŜƴǘŜǊǎ ƻŦ 9ȄŎŜƭƭŜƴŎŜέΦ ¢Ƙƛǎ ǿƻǊƪ ǇŀŎƪŀƎŜ 
tackles the important issue of Big Data Skills and Education within Europe. BDVe 
recognises that it cannot transform the Skills and Education landscape of Europe 
alone; thus, a key principle of this WP is a strong emphasis on collaboration with 
existing initiatives to build on their progress and work in partnership. In particular, 
WP4 links with National BDV Centres of Excellence to foster collaboration and support 
the establishment of new centres. To provide targeted access to offerings concerning 
European universities' data scientist and data engineering programmes as well as 
commercial training offerings, WP4 established the BDV EduHub to facilitate 
knowledge exchange on educational programmes. In addition, BDVe works with 
industry to ensure Data Skills education is meeting industrial needs. BDVe leverages 
existing efforts by EIT Digital on its MSc and professional courses and collaborates with 
former members of the EDISON project  on Data Science Curricula. Finally, a mobility 
framework and internship portal for data scientists and professionals are being 
established, leveraging existing European and national mobility programmes and 
initiatives, as well as internship positions. 

1.1 WP4 Objectives 

The objectives of WP4 are to develop skills, education, and Centres of Excellence 
around Big Data that facilitate European-level coordination, help to align curricula 
with industry needs, and accelerate skills development, thus increasing the number of 
European data scientists by 2020.  To this end, the overall objectives are: 
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Á O4.1: To establish a Network of National BDV Centres of Excellence to foster 
collaboration and share best practices between existing centres and support 
the establishment of new centres (Task (T) 4.1). 

Á O4.2: To exchange knowledge on data scientist educational programmes 
across Europe by delivering a BDV EduHub as a platform and living repository 
for such knowledge (T4.2). 

Á O4.3: To establish a Big Data skills recognition framework for BDV 
professionals to ensure the ǇǊƻƎǊŀƳƳŜǎΩ alignment with industry needs 
(T4.3). 

Á O4.4: To stimulate and promote mobility of students, confirmed data 
professionals and domain experts, and mobility opportunities beyond the BDV 
PPP such as Industrial Internships (T4.4). 

1.2 Purpose and Target Group of the Deliverable 

The aim of this deliverable (D4.3) is to provide a detailed report on the activities and 
in particular the results and offerings of all WP4 tasks including reports on (T4.1) 
Network of National BDV Centres of Excellence, (T4.2) Big Data Value Education Hub1, 
(T4.3) The Recognition of Skills for Big Data Professionals and (T4.4) Data Scientists 
Mobility Programme. The target groups of the deliverable include Managers of 
Centres of Excellence (T4.1), Educators and Industry with interest in skills recognition 
and promotion of their educational programmes. (T4.2, T4.3) and members of the BDV 
PPP and external actors with interest in Mobility opportunities in Big Data (T4.4). 

1.3 Document Outline 

The remainder of this document is organised as follows: 

Á Section 1 describes an introduction on BDVe and WP4, WP4 objectives, 
purpose, and target group of the deliverable, links of WP4 to other project 
activities, WP4 key collaboration and impacts, and document outline. 

Á Section 2 describes the key achievements of WP4, including its main outcomes, 
key collaborations and impacts. 

Á Section 3 describes the general activities of WP4, like internal meetings, 
events, and external dissemination, WP4 monthly meetings, and management 
activities. 

Á Sections 4-7 provide a more detailed description of the individual tasks: 

                                                      

1 Only a summary is provided here, as details are provided in D4.5 [6] 
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o Section 4 describes all the achievements of T4.1, like updates on the 
best practice guide, supporting new Centres of Excellence, 
collaborations, and meetings that took place with the network of 
Centres of Excellence and dissemination activities. 

o Section 5 describes all the achievements of T4.2, i.e., it describes the 
current status of the EduHub, its courses, and training programmes, as 
well as the events during which the EduHub was presented. 

o Section 6 describes all the achievements of T4.3.  It begins with a brief 
review of the activities from the previous period.  Then it addresses 
issues raised by the reviewers at the end of that period.  Next, it 
describes work from this period, including: the phases of the pre-pilot 
of the badges and the feedback received from industrial and academic 
stakeholders. It also details the pilot of the Academic Level of the Data 
Science Analytics Badge,  how it was disseminated, and the selection 
process for the platform for issuing the badges. Finally, an initial 
proposal of the endorsements for non-formal training in data science 
is given along with details of future work. 

o Section 7 describes all the achievements of T4.4, like the data scientist 
mobility programme, a survey on interest for the mobility programme 
and its implementation plan. It also includes the definition, design, and 
implementation of the internship portal and a survey on the interest 
that took place and its results. 

Á Section 8 provides a conclusion for the deliverable. 
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2 Key Achievements 

This section outlines the key collaborations and impacts of WP4, analysed below. 

2.1 WP4 Key Collaborations 

 

 
BDVe recognises that it cannot transform the Skills and Education landscape of Europe 
alone; thus, a key principle of this WP is a strong emphasis on collaboration with the 
existing initiatives to build on their progress and work in partnership. In this period, 
WP4 has continued its working relationships with the BDV Association (BDVA), 
European Centre of Excellence (CoE) Network, GATE, EDSA, and EDISON, and it has 
established new working relationships with the European DatSci & AI awards 
community. 

Á BDVe worked to gain support for the BDVA to join the Digital Skills and Jobs 
Coalition. This was approved by the Board of Directors and the General Assembly 
of the BDVA in December 2018. 

Á Network of Centres of Excellence is linked to WP4 through INSIGHT and Task 4.1. 
The purpose of the network is to boost collaboration and define the data-driven 
future of Europe. INSIGHT (T4.1) is part of the core group of this network. 

Á GATE is linked to WP4 though INSIGHT. GATE is the first Big Data CoE in Bulgaria. 
INSIGHT (T4.1) found that there is only one CoE in Eastern Europe, and since they 
are creating a best practice guide, they supported GATE, and at the same time, 
they tested the guide. Numerous meetings and workshops have been held 
between INSIGHT and GATE, with INSIGHT serving on the Advisory Board for the 
Centre. 

Á The European DatSci & AI awards is linked to WP4 through INSIGHT. This event 
gives awards through competitions that demonstrate and celebrate the power of 
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Data Science and Artificial Intelligence (AI) in driving real business, educational, 
and social outcomes. It is a place where research and applications of Data Science 
& AI are showcased and recognised. This event used to focus on awards only in 
Ireland, but with the assistance of INSIGHT, a partnership was established with the 
BDVA to celebrate the Data Science Ecosystem across the whole of Europe. This is 
an annual event; therefore, more of these events will be organised in the future. 

Á Ideal-ist is linked to WP4. We are engaged with the Ideal-ist network of National 
Contact Points for Information and Communication Technologies (ICT) in H2020 to 
promote the activities of BDVe and WP4 to Member states.  This includes making 
them aware of tools such as the EduHub and the Best Practice Guide for the 
Centres of Excellence, to the developments with the Skills Badges. Ideal-ist offers 
us a knowledgeable local contact that can help us to connect to all member states 
within the EU.  

Á EDISON is linked to WP4 through the UPM. The use of the EDISON EDSF in both of 
the skills recognition systems being developed are the main focus of this 
collaboration with members of the EDISON project. 

Á BDVA Skills Task Force is linked to WP4 through the UPM. Input from both 
industrial and academic members of the BDVA Skills Task Force has been 
requested to get feedback regarding the progress on both of the skills recognition 
systems being developed. 

Á EIT Digital Professional School is linked to WP4 through the UPM. Collaboration 
with the EIT Digital Professional School in their role as non-formal education 
providers (their online courses).  In particular, we hope that they will actively 
participate in the development of the endorsement system for non-formal training 
in data science. 

 

2.2 WP4 Key Impacts 

All tasks in WP4 delivered key impacts as described below. 

2.2.1 T4.1 Network of National BDV Centres of Excellence Key Impacts 

As aforementioned, T4.1 goal is to create a Big Data and AI Centre of Excellence 
(BDAICoE) framework based on surveys & interviews from CoEs, to sustain a Network 
of Excellence via meetings and to support the establishment of new CoEs in Europe. 
Therefore, the key impacts of T4.1 are: 

Á Enhanced the CoE Best Practice Framework as follows 

o Extended scope to include relevant AI topics for Big Data CoEs 

o Extensive cross-case analysis of best practices in centres to define a 
deep dive on specific capabilities 
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o Deep-dive Case Studies of 3 Successful CoEs 

o Interviews held with 15+ CoE Managers/ Leaders 

o Development of an Engagement Lifecycle to support a systematic 
approach to supporting CoEs at different stages of development (pre-
start-up, Early Stage, and Mature). 

Á Supporting Network of Centres of Excellence 

o A series of formal and informal meetings of the network has taken 
place in period 2. These include the BDV Summit, European Big Data 
Value Forum (EBDVF), ICT Conference, ICT Proposers Day. Meetings 
hosted with the core group of the network. 

o Collaboration in a number of areas including site visits for best practice 
sharing and in the development of a number of funding proposals 
involving multiple members of the network 

Á Continued engagement with a new Big Data Centre in Bulgaria (GATE): 

o The Gate centre was formally established in 2019, and support from 
BDVe was noted as an important support 

o Continued support of the centre as it moves from a pre-start-up phase  
to operation 

o Virtual and Face-to-Face Workshops to support the development of the 
centre from its research agenda to its business plan, governance, and 
organisational structure 

o Extensive feedback on our framework 

o Joint promotion of the collaboration 

Á Engagement with Data Science & AI awards community: 

o Idea originated from a meeting of the Network of CoEs 

o Partnership with BDVA to scale Irish national awards to a European 
level 

o Involvement of CoE members and network to promote the awards 

o Inclusion of judges from Network of Big Data CoEs, BDVA, and BDVe 

o Inclusion of Member state with Minister for Digital Single 
Market/Innovation 

o A venue to promote mature offerings of the project in 2020 

o A venue where data scientists and their teams from across Europe 
connect 

Á Dissemination: 

o White papers: 

Á On Case Studies of 3 Successful CoEs 



D4.3: Skills, Education, and Centers of Excellence Period 2 Report M36 

            23 

 

 

 

Á On interviews held with CoE Managers/ Leaders 

Á On the BDAICoE framework 

Á White papers will be hosted at https://www.big-data-
value.eu/skills/bigdata-centres-of-excellence/ 

o Construction and constant updates on a separate Skills website 
https://www.big-data-value.eu/skills/bigdata-centres-of-excellence/ 
in the BDV PPP portal instead of being incorporated to the Ecosystem 
(with the support of WP5) 

o Collaboration with WP5 on the design of glossy templates for the white 
papers and feedback received on the dissemination of work 

2.2.2 T4.2 BDV EduHub Key Impacts 

The goal of T4.2 is to create the Education Hub, an online platform, and a living 
ǊŜǇƻǎƛǘƻǊȅ ŦƻǊ ǇǊƻŦŜǎǎƛƻƴŀƭ ŜŘǳŎŀǘƛƻƴ ǇǊƻƎǊŀƳƳŜǎ ƻƴ ά.ƛƎ Data ±ŀƭǳŜέΦ  

The Hub helps to identify the right programmes for interns and employees to improve 
their skills. Also, the Education Hub helps to identify, compare, and contact institutions 
to engage in further activities. On the one hand, the Hub enables students and 
professionals to find relevant and valuable educational programmes in the key areas 
of Big Data across Europe. On the other hand, the Education Hub promotes 
programmes in the area of Big Data by providing an edited list of suitable programmes 
for prospective students. In addition to that, the Education Hub improves the 
evaluation of education offers and the identification of gaps and territories for 
targeted support. 

Therefore, the key impacts are the following:  

Á Information about 181 Master Programmes and 12 PhD Programmes 

o With filter search by master, PhD, location, language, duration, fees 
and BDVA membership 

o 20 featured programmes are from BDVA members 

Á Most represented in: 

o The UK with 56 courses, 

o France with 25 courses, 

o The Netherlands with 22 courses, 

o Germany with 19 courses, 

o Italy with 17 courses, and 

o Spain with 15 courses. 

Á Information about 62 Onsite and Online Training Programmes 

https://www.big-data-value.eu/skills/bigdata-centres-of-excellence/
https://www.big-data-value.eu/skills/bigdata-centres-of-excellence/
https://www.big-data-value.eu/skills/bigdata-centres-of-excellence/
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o With filter search by online, onsite, provider, language, Development 
and Engineering, Data Analytics, Data Visualization, Data Management, 
Data Protection, and Data Processing 

Á Information about over 80 more Onsite and Online Training Programmes is 
being collected 

Á Advertised at over 11 major events (big data and domain-specific) as well as in 
social networks (youtube etc.). 

2.2.3 T4.3 Recognition of Skills for Big Data Professionals Key Impacts 

Á Starting from the EDISON EDSF and taking into consideration feedback from 
academic and industrial stakeholders, we completed the definition of a set of 
six required skills for the Data Science Analytics Badge.  This list of skills is 
publicly available on the BDVe web and will provide guidance to Data Science 
educational programmes when evaluating whether their training meets the 
needs of the industry. 

Á The three universities which participated in the pilot of the Academic Level of 
the Data Science Analytics Badge received detailed comments from reviewers 
of their applications.  These comments will help them to improve their 
programmes by encouraging them to make changes to meet further the 
requirements of the badge (and thereby align their training with the needs of 
industry). 

Á The first open call for applicants to issue the Academic Level of the Data 
Science Analytics Badge will increase awareness of the Data Science Analytics 
Badge and its requirements. 

Á Publication of the paper A Proposal for Recognizing Skills in Data Science Using 
Open Badges and its presentation as a poster in the ACM sponsored 
Conference on Innovation and Technology in Computer Science Education 
(ITiCSE) in July 2019. This conference is an internationally recognised forum 
where computer science educators share their experiences and its inclusion in 
the conference, and the proceedings provides wide visibility to the work on 
BDV Badges.  

Á Online publication in KDnuggets of the article: Addressing the Growing Need 
for Skills in Data Science. KDnuggets is a blog publishing articles on AI, Analytics, 
Big Data, Data Mining, Data Science, and Machine Learning. KDnuggets 
currently has over 500K monthly visitors, and over 300K subscribers and 
followers. The publication reports on the discussion held during the round 
table organised by Task 4.3 at the BDV PPP in Riga during June 2019. 

2.2.4 T4.4 Data Scientist Mobility Programme Key Impacts 
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The objective of T4.4 is to define and support the implementation of a mobility 
framework and provide an internship portal for mobility opportunities targeting data 
scientists, students, and professionals. 

The Internship Portal will be launched beginning 2020 and has the following 
characteristics:  

Á It is specifically focused on the Big Data available internship positions, and it 
could be integrated with the Big Data badges  

Á It will be measured and compared with other generalist based on the number 
of the companies posting their Big Data open internship positions and the 
number of students applying through BDVe Internship Portal  

Á Will be linked to BDVe Collaborative Environment 

Á Should be promoted starting from a subset of the most significative 
universities that are part of the EduHub portal showing them the benefits of a 
dedicated Big Data Internship portal. When ready, the process is to engage the 
universities with which some collaborations already exist (e.g. UPM, POLIMI, 
etc.) 

Á It could be expected to help contribute to ŀ άǾƛǊǘǳƻǳǎ ŎƛǊŎƭŜέ ōŜǘǿŜŜƴ .ƛƎ 5ŀǘŀ 
demand and skills supply 

Regarding the Mobility Framework, the aim is to set up a co-location team from 
different BDV PPP projects, all having a common challenge to be addressed. An 
awareness process has started within the BDV PPP community about the need to 
share knowledge and skills through the mobility of resources to increase the number 
of resources skilled on the Big Data topics and improve within the companies the 
capability to address the business challenges that Big Data will offer. A survey on the 
willingness to participating in a pilot was done, and most of the BDV PPP projects have 
given their availability to identify common challenges.  

When the mobility framework pilot/s through a co-located team/s, will start, it will be 
possible to measure how the single project has improved in the technical/problem-
solving issues, thanks to the sharing of their knowledge with other, external the 
project, professionals/researchers and how facing problems with a different 
perspective and with integrated competences has facilitated the project itself. 
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3 General Activities 

This section outlines all the events, dissemination activities, and internal meetings that 
facilitated and promoted the work of WP4. 

3.1 WP4 Monthly Meetings 

WP4 continued in M19 of the project with all tasks active from that date. We have a 
monthly call with the WP4 team to ensure continuity and to monitor progress. We 
established interworking between tasks in WP4 and the wider project. Specifically, the 
monthly WP4 meeting takes place on the last Thursday of the month, when possible 
and when deemed necessary by the work.  In these meetings, updates since last 
meeting (including the status of action items) are discussed, as well as decisions from 
the consortium, contract amendments, any blockers, and next steps. A list of these 
meetings is available in Table 2. 

Month Date Location Partners 

M19 26/07/2018 Virtual INSIGHT, UDE, UPM, EIT DIGITAL, 
ITI 

M20 30/08/2018 Virtual INSIGHT, UPM, EIT DIGITAL 

M21 27/09/2018 Virtual INSIGHT, UPM, EIT DIGITAL, ATOS 

M22 25/10/2018 Virtual INSIGHT, UPM, EIT DIGITAL 

M23 Cancelled due 
to overlap with 
BDVe monthly 
call 

- - 

M24 17/12/2018 Virtual INSIGHT, UPM, EIT DIGITAL 

M25 31/01/2019 Virtual INSIGHT, UPM, EIT DIGITAL 

WP4-
WP5 sync 
call 

07/02/2019 Virtual INSIGHT, UDE, UPM, EIT DIGITAL, 
ITI, OGILVY 

M26 28/02.2019 Virtual INSIGHT, UPM, EIT DIGITAL 

M27 28/03/2019 Virtual INSIGHT, UDE, UPM, EIT DIGITAL 

M28 25/04/2019 Virtual INSIGHT, UDE/PALUNO, UPM 

M29 30/05/2019 Virtual INSIGHT, UPM, EIT DIGITAL 
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Month Date Location Partners 

M30 25/06/2019 Riga PPP Summit INSIGHT, UPM, EIT DIGITAL 

M31 25/07/2019 Virtual INSIGHT, UDE/PALUNO, UPM, EIT 
DIGITAL 

M32 29/08/2019 Virtual INSIGHT, UDE/PALUNO, UPM, EIT 
DIGITAL 

M33 26/09/2019 Virtual INSIGHT, UDE/PALUNO, UPM, EIT 
DIGITAL 

M34 31/10/2019 Virtual INSIGHT, UPM, EIT DIGITAL 

M35 Cancelled due 
to deliverables 
period 

- - 

M36 Cancelled due 
to Christmas 
holidays 

- - 

Table 2: WP4 Meetings Schedule  

3.2 Consortium Meetings 

WP4 is also active on BDVe consortium meetings, where the work, any issues, and 
future plans are presented, and feedback is received. More details on the events are 
given in Table 3. 

Date Location WP4 purpose 

14/09/2018 Brussels BDVe REVIEW 1, where WP4 presented work done and future work. 
Successful reactions and feedback were received by reviewers. 

15/11/2018 Vienna Presentation of WP4 work done, future work, and actions based on 
ǊŜǾƛŜǿŜǊǎΩ ŎƻƳƳŜƴǘǎ ƛƴ ŦǊƻƴǘ ƻŦ ŀŘǾƛǎƻǊǎΦ CŜŜŘōŀŎƪ ǿŀǎ ǊŜŎŜƛǾŜŘΦ 

09/01/2019 Barcelona Participation of all partners of BDVe and presentation of the project 
status. WP4 presented on achievements, key milestones for 2019, 
dissemination plans, the impact for the second review, and blockers. 

25/06/2019 Riga Participation of all partners of BDVe and presentation of the project 
status. WP4 presented on actions based on reviewŜǊǎΩ ŎƻƳƳŜƴǘǎΣ 
achievements, key milestones for 2019, dissemination plans, and 
blockers. 

17/10/2019 Helsinki tǊŜǎŜƴǘŀǘƛƻƴ ƻŦ ²tпΩǎ ǇǳǊǇƻǎŜΣ ƘƛƎƘƭƛƎƘǘǎΣ ŀƴŘ ŘƛŦŦƛŎǳƭǘƛŜǎ ƻǊ 
suggestions needed in front of advisors. Feedback was received. 
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Date Location WP4 purpose 

18/11/2019 Madrid Participation of all partners of BDVe and presentation of the project 
status. WP4 presented on D4.3 status, key achievements, actions based 
ƻƴ ǊŜǾƛŜǿŜǊǎΩ ŎƻƳƳŜƴǘǎΣ Ǉƭŀƴ ŦƻǊ нлнлΣ ŀƴŘ ǳǇŘŀǘŜǎ ƻŦ ǿƻǊƪΦ 

Table 3: BDVe Consortium Meetings Schedule 

3.3 Events and External Dissemination 

BDVe WP4 has participated in many events and external dissemination activities 
(including publications) during the reporting period. An outline of all the events is 
found in Table 4. 

Date BDVe WP4 participation Event Partner Location 

18/07/2018
-
19/07/2018 

Presentation of the BDV badge 
programme and participation in the 
design of the EDISON EDSF  

EDISON EDSF 
Release 3 
Design 
Workshop 

UPM Amsterdam, 
the 
Netherlands 

07/09/2018
ς
09/09/2018 

- DatSci awards INSIGHT Dublin, 
Ireland 

12/09/2018 Present data science skills 
recognition framework and conduct 
a working session to gather 
comments regarding the BDV 
badges programme 

BDVA Activity 
Group Meeting 
(AG28) 

UPM Brussels, 
Belgium 

19/09/2018
-
20/09/2018 

Invitation from the Department of 
Business, Enterprise and Innovation 
to a roundtable discussion on draft 
components of an 'Industry 4.0 
Strategy for Ireland' 

- INSIGHT Dublin, 
Ireland 

12/11/2018 tŀƴŜƭ ƻƴ άCǊƻƳ .ƛƎ 5ŀǘŀ ǘƻ !L ŀƴŘ 
.ŜȅƻƴŘέ 

EBDVF 2018 INSIGHT Vienna, 
Austria 

14/11/2018 PartƛŎƛǇŀǘƛƻƴ ƛƴ ǿƻǊƪǎƘƻǇ ά{ƘŀǇƛƴƎ 
the European Big Data landscape: 

from i-Spaces and Centers of 
Excellence to Big Data Digital 
LƴƴƻǾŀǘƛƻƴ Iǳōǎέ 

EBDVF 2018 INSIGHT Vienna, 
Austria 

14/11/2018 Presentation of the BDV badge 
programme in the BDV booth and 
the distribution of flyers 

EBDVF 2018 UPM Vienna, 
Austria 

04/12/2018 Towards a European certification 
framework of digital skills Room 

ICT 2018: Image 
Digital - 

UPM Vienna, 
Austria 
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Date BDVe WP4 participation Event Partner Location 

Connect, 
Europe 

05/12/2018 tŀǊǘƛŎƛǇŀǘƛƻƴ ƛƴ ά5ŀǘŀ {ŎƛŜƴŎŜ {ƪƛƭƭǎ 
for Society: From Big Data to AI, 
wƻōƻǘƛŎǎ ŀƴŘ .ŜȅƻƴŘέ 

ICT 2018: Image 
Digital - 
Connect, 
Europe 

INSIGHT, 
UPM, 
SAP 

Vienna, 
Austria 

16/01/2019 Webinar presentation of ά.ƛƎ 5ŀǘŀ 
in the Transport Domain: 
¢ǊŀƴǎŦƻǊƳƛƴƎ ¢ǊŀƴǎǇƻǊǘέ (incl. 
EduHub advertisement) 

BDV PPP 
Webinar 

UDE - 

08/02/2019 

 
Distribution of badge programme 
and EduHub flyers to all participants 

Meeting SME 
Alliance 

UPM Brussels, 
Belgium 

31/03/2019
-
03/04/2019 

Participation in a workshop related 
to Skills. 

BDVA Strategy 
Workshops 

INSIGHT Brussels, 
Belgium 

10/04/2019 Presentation of ά¢ǊŀƴǎǇƻǊǘ 
Innovations Empowered by Big 
5ŀǘŀέ (incl. EduHub advertisement).  

Johannes-Rau-
Forschungsgem
einschaft vor 
Ort ς Logistik im 
Wandel 

UDE Duisburg, 
Germany 

12/04/2019 

 
Presentation of Task 4 with a focus 
on the badge programme and 
{a9ΩǎΦ 

Meeting SME 
Alliance 

UPM Brussels, 
Belgium 

17/04/2019 tǊŜǎŜƴǘŀǘƛƻƴ ƻŦ ά5ŀǘŀ п !LΥ CƻǊ 
European Economic 
Competitiveness and Societal 
tǊƻƎǊŜǎǎέ  

European 
Industry 
Partnerships 
Collaborative 
Event 

INSIGHT Amsterdam, 
the 
Netherlands 

29/04/2019
-
30/04/2019 

Participation in a workshop related 
to Skills. 

AI PPP 
Workshop 

INSIGHT Brussels, 
Belgium 

03/06/2019 Keynote presentation ά5ŀǘŀ-driven 
AI for Self-adaptive Information 
{ȅǎǘŜƳǎέ at BIOC/FAiSE Workshop 
(incl. EduHub advertisement) 

CAiSE 2019 
Conference 

UDE Rome, Italy 

25/06/2019 

 
Organisation of a Skills Session BDV PPP 

Summit 2019 
UPM Riga, Latvia 

26/06/2019 tŀǊǘƛŎƛǇŀǘƛƻƴ ƛƴ ά!ǊǘƛŦƛŎƛŀƭ 
LƴǘŜƭƭƛƎŜƴŎŜ {Ŝǎǎƛƻƴέ ŀƴŘ 
ǇǊŜǎŜƴǘŀǘƛƻƴ ƻƴ ά!ǊǘƛŦƛŎƛŀƭ 
LƴǘŜƭƭƛƎŜƴŎŜ ttt ±ƛǎƛƻƴέ 

BDV PPP 
Summit 2019 

INSIGHT Riga, Latvia 
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Date BDVe WP4 participation Event Partner Location 

26/06/2019 tŀǊǘƛŎƛǇŀǘƛƻƴ ƛƴ ά¢ƻǿŀǊŘǎ ŀƴ 
Ecosystem for Artificial Intelligence 
Value-/ǊŜŀǘƛƻƴέ ǇŀƴŜƭ 

BDV PPP 
Summit 2019 

INSIGHT Riga, Latvia 

27/06/2019 tŀǊǘƛŎƛǇŀǘƛƻƴ ƛƴ ά!L {ǘǊŀǘŜƎƛŎ 
!ƎŜƴŘŀέ ǿƻǊƪǎƘƻǇ ϧ LƴŎƭǳǎƛƻƴ ƻŦ 
Data-skills in the development of a 
new SRIDA for AI PPP 

BDV PPP 
Summit 2019 

INSIGHT Riga, Latvia 

04/07/2019 tǊŜǎŜƴǘŀǘƛƻƴ ƻŦ άMaschinelles 
Lernen für Selbst-Adaptive 
{ƻŦǘǿŀǊŜέ (presentation to 
students) 

paluno Tech-
Talk: Wie KI die 
Softwaretechni
k aufmischt 

UDE Essen, 
Germany 

15/07/2019 

 
tƻǎǘŜǊ ǇǊŜǎŜƴǘŀǘƛƻƴΥ ά! tǊƻǇƻǎŀƭ ŦƻǊ 
Recognizing Skills in Data Science 
¦ǎƛƴƎ hǇŜƴ .ŀŘƎŜǎέ 

Conference on 
Innovation and 
Technology in 
Computer 
Science 
Education 
(ITiCSE), 2019 

UPM Aberdeen, 
Scotland 

07/2019 tǳōƭƛŎŀǘƛƻƴΥ ά! tǊƻǇƻǎŀƭ ŦƻǊ 
Recognizing Skills in Data Science 
Using Open .ŀŘƎŜǎέ 

Proceedings of 
the 2019 ACM 
Conference on 
ITiCSE. Page 
316.  
https://dl.acm.
org/citation.cf
m?doid=33042
21.3325561 

UPM - 

05/09/2019 Broadening the awards to a 
European level with support from 
BDVA 

DatSci awards INSIGHT Dublin, 
Ireland 

14/10/2019 tǊŜǎŜƴǘŀǘƛƻƴ ƻŦ ά!L hǇǇƻǊǘǳƴƛǘƛŜǎ ƛƴ 
aƻōƛƭƛǘȅ ϧ ¢ǊŀƴǎǇƻǊǘέ (incl. EduHub 
advertisement) 

EBDVF 2019 UDE Helsinki, 
Finland 

14/10/2019 Distribution of badge programme 
flyers at the BDV booth 

EBDVF 2019 UPM Helsinki, 
Finland 

https://dl.acm.org/citation.cfm?doid=3304221.3325561
https://dl.acm.org/citation.cfm?doid=3304221.3325561
https://dl.acm.org/citation.cfm?doid=3304221.3325561
https://dl.acm.org/citation.cfm?doid=3304221.3325561
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Date BDVe WP4 participation Event Partner Location 

15/10/2019 Participation in the Round Table: 
άwŜǾŜŀƭ Ƙƻǿ ƳƻǊŜ ŀƴŘ ōŜǘǘŜǊ 
education and training offers can be 
ǘŀƛƭƻǊŜŘέ  

European 
Conference 
SME Alliance 

UPM Brussels, 
Belgium 

31/10/2019 Workshop with GATE on 
Governance and operation 
Structures 

GATE Event INSIGHT Online 

10/2019 tǳōƭƛŎŀǘƛƻƴΥ ά!ŘŘǊŜǎǎƛƴƎ ǘƘŜ 
Growing Need for Skills in Data 
{ŎƛŜƴŎŜέ  

KDnuggets blog 
post.          
https://www.kd
nuggets.com/2
019/10/growin
g-need-skills-
data-
science.html 

UPM - 

20/11/2019 

 
Presentation of the BDV badge 
programme and participation in the 
design of the EDISON EDSF 

EDISON EDSF 
Release 4 
Design 
Workshop 

UPM Amsterdam, 
the 
Netherlands 

11/12/2019
-
12/12/2019 

Present data science skills 
recognition framework 

BDVA Activity 
Group Meeting 
(AG35) 

UPM Brussels, 
Belgium 

Table 4: Events and external dissemination activities of BDVe WP4 

The most important events are described in more detail below, where general 
information about the event is given and how WP4 contributed to them. 

3.3.1 Presentation of the BDV badge programme and participation in 
the EDISON EDSF Release 4 Design Workshop 2018 

Date: 18/07/2018-19/07/2018, Location: Amsterdam, Partner: UPM 

General Description of the event: The event was organised by members of the 
EDISON project to discuss revision #3 of the EDSF and to bring together users of the 
framework. https://github.com/EDISONcommunity/EDSF/wiki/Agenda---EDSFr3-
Design-Workshop 

Specific input from BDVe: 

Á The main objectives were to present the current state of the BDVe badge 
project to give some publicity to the proposal and get feedback. UPM also 
wanted to learn more about the EDISON Competence Framework (EDSF) and 
participate in the preparation of Release 3 of the EDSF. 

Á UPM presented the ongoing data science skills recognition work.  Interesting 
issues about the logistics of the proposal raised.  The audience seemed to 

https://www.kdnuggets.com/2019/10/growing-need-skills-data-science.html
https://www.kdnuggets.com/2019/10/growing-need-skills-data-science.html
https://www.kdnuggets.com/2019/10/growing-need-skills-data-science.html
https://www.kdnuggets.com/2019/10/growing-need-skills-data-science.html
https://www.kdnuggets.com/2019/10/growing-need-skills-data-science.html
https://www.kdnuggets.com/2019/10/growing-need-skills-data-science.html
https://github.com/EDISONcommunity/EDSF/wiki/Agenda---EDSFr3-Design-Workshop
https://github.com/EDISONcommunity/EDSF/wiki/Agenda---EDSFr3-Design-Workshop
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ŦŀǾƻǳǊ ŀ ƳƻǊŜ ǘǊŀŘƛǘƛƻƴŀƭ ΨŎŜǊǘƛŦƛŎŀǘƛƻƴΩ ǘȅǇŜ ŀǇǇǊƻŀŎƘ ōǳǘ ǘƘƻǳƎƘǘ ǘƘŀǘ ǘƘŜ 
proposal was interesting.  

Á ¢ƘŜ ƳŜŜǘƛƴƎ ǿŀǎ ǊŜƭŜǾŀƴǘ ǘƻ ǘƘŜ .5±ŜΩǎ ǿƻǊƪ ƻƴ ŎƭŀǊƛŦȅƛƴƎ ǘƘŜ ǘŜǊƳƛƴƻƭƻƎȅ 
ǳǎŜŘΣ Ƴŀƛƴƭȅ ōŜǘǿŜŜƴ ǘƘŜ ǘŜǊƳǎ ΨŎƻƳǇŜǘŜƴŎŜΩ ŀƴŘ ΨǎƪƛƭƭΩΦ 

3.3.2 Presentation of data science skills recognition framework at BDVA 
Activity Group Meeting (AG28) 

Date: 12/09/2018, Location: Brussels, Partner: UPM 

General Description of the event: During the BDVA Activity Group Meeting held in 
September of 2018, a gathering of members of the BDVA Skills Task Force was 
organized to discuss ongoing work by T4.3. 

Specific input from BDVe: 

Á The UPM gave an overview of the proposed data science skills recognition 
framework and presented the feedback gathered from surveys regarding the 
initial version of the Data Science Analytics Badge  

Á This feedback was discussed in order to reach a consensus regarding 
modifications to the initial proposal.  

Á Other issues regarding the potential complexity of the process were also 
gathered. 

3.3.3 tŀƴŜƭ ƻƴ άCǊƻƳ .ƛƎ 5ŀǘŀ ǘƻ !L ŀƴŘ .ŜȅƻƴŘέ ŀǘ 9.5±C нлму 

Date: 12/11/2018, Location: Vienna, Partner: INSIGHT 

General Description of the event: The goal was to outline a vision for future digital 
skills policy in Europe to celebrate the joint achievements of the Coalition in the year 
2018 and to highlight European Best Practices in the development of digital skills.  The 
keynotes and presentations ranged from cutting-edge industrial applications of Big 
Data technologies, AI, innovative business cases of the data economy, inspiring future 
visions, and insights on EU policymaking and Research, Development and Innovation 
(R&D&I) funding in this area. The conference included plenary panels on Data Literacy 
and Data Science Skills for Society. 

Specific input from BDVe: INSIGHT was a speaker and moderator to the panel "From 
Big Data to AI and Beyond" that focused on the unprecedented gap between the 
growing demand and supply of data science engineers. The importance of formal 
education in data science and AI was discussed, as well as how can the society prepare 
itself for the future, especially focusing on whether the European society is prepared 
for AI-driven innovation. These questions were explored by bringing together a rich 
set of panellists from multi-disciplines to offer a different perspective from the 
academic and university community, industry, and public organisations.  At the end of 
the session, the moderator provided some concluding remarks to engage the 
community in the skills activity of the BDV PPP. The outcome of the panel included 
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information on challenges to creating aƴ Ψ!L-ǊŜŀŘȅΩ ǎƻŎƛŜǘȅ ŀƴŘ ōƻƻǎǘƛƴƎ ŦǳǘǳǊŜ 
collaborations in solving these challenges. 

Moderator: 

Á Dr Edward Curry, Research Leader at the Insight Centre for Data Analytics and 
at LERO 

Panel: 

Á Dr Edward Curry, Research Leader at the Insight Centre for Data Analytics and 
at LERO 

Á Viktoria Pammer-Schindler, Assistant professor at Graz University of 
Technology, Research Area Manager at the Know Centre 

Á Gert-Breitfuss, Senior Researcher at Know Centre 

Á Sylvia Ilieva, Full Professor of software engineering at the Faculty of 
Mathematics and Informatics, Sofia University and part-time at Bulgarian 
Academy of Sciences 

Á Gerhard Schagerl, AVL List GmbH 

 

 
Figure 1Υ tŀƴŜƭ ƻƴ άCǊƻƳ .ƛƎ 5ŀǘŀ ǘƻ !L ŀƴŘ .ŜȅƻƴŘέ ŀǘ 9.5±C нлму 

3.3.4 ²ƻǊƪǎƘƻǇ ƛƴ ά{ƘŀǇƛƴƎ ǘƘŜ European Big Data landscape: from i-
Spaces and Centers of Excellence to Big Data Digital Innovation 
Iǳōǎέ ŀǘ 9.5±C нлму 

Date: 14/11/2018, Location: Vienna, Partner: INSIGHT 

General Description of the event: The general description of the event has been 
described above. 
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Specific input from BDVe: INSIGHT was a speaker at the workshop. In this workshop, 
various ways of collaboration were explored between BDVA Data Innovation Spaces, 
Big Data Centres of Excellence, and other existing initiatives, so they can offer 
companies a complete ecosystem to improve their business, production processes, 
products and services on Big Data and AI. BDVA i-Spaces are cross-organisational and 
cross-sectorial hubs aimed at ensuring that research on BDV technologies and novel 
BDV applications are quickly tested, piloted, and exploited. On the other hand, Digital 
Innovation Hubs are the mechanisms that the European Commission (EC) has devised 
to foster the digital transformation within the existing industry. The ultimate objective 
of the workshop was to discuss building a federation between them and the different 
initiatives at the European level. The outcome of the session included contributions 
for future calls, reinforcement of crucial pillars identified by BDVA as crucial in a post-
H2020 scenario, and ideas on establishing a European network/federation of 
initiatives linking different capacities and technologies. 

Speakers: 

Á Stefanie Lindstaedt (Know-Center) 

Á Edward Curry (Insight, BDVe project) 

Á Julia Palma (Eurecat, BDVA TF4-SG1) 

Á Daniel Alonso (ITI, BDVA TF4-SG1) 

 
Figure 2Υ ²ƻǊƪǎƘƻǇ ƛƴ ά{ƘŀǇƛƴƎ ǘƘŜ 9ǳǊƻǇŜŀƴ .ƛƎ 5ŀǘŀ ƭŀƴŘǎŎŀǇŜΥ ŦǊƻƳ ƛ-Spaces 
ŀƴŘ /ŜƴǘŜǊǎ ƻŦ 9ȄŎŜƭƭŜƴŎŜ ǘƻ .ƛƎ 5ŀǘŀ 5ƛƎƛǘŀƭ LƴƴƻǾŀǘƛƻƴ Iǳōǎέ ŀǘ 9.5±C нлму 

3.3.5 tŀǊǘƛŎƛǇŀǘƛƻƴ ƛƴ ά5ŀǘŀ {ŎƛŜƴŎŜ Skills for Society: From Big Data to 
!LΣ wƻōƻǘƛŎǎ ŀƴŘ .ŜȅƻƴŘέ ŀǘ L/¢ нлмуΥ LƳŀƎŜ 5ƛƎƛǘŀƭ - Connect, 
Europe 

Date: 05/12/2018, Location: Vienna, Partner: INSIGHT, UPM, SAP  
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General Description of the event: This was an open event, organised by the EC and 
the Austrian Presidency of the Council of the EU. 4800 visitors, including citizens, 
scientists, policymakers, and ICT-enthusiasts, gathered to discuss the future in a digital 
9ǳǊƻǇŜ ŀƴŘ ǘƻ ŦƻŎǳǎ ƻƴ ǘƘŜ 9¦Ωǎ ǇǊƛƻǊƛǘƛŜǎ ƛƴ ǘƘŜ ŘƛƎƛǘŀƭ ǘǊŀƴǎŦƻǊƳŀǘƛƻƴ ƻŦ ǎƻŎƛŜǘȅ and 
industry. 

Specific input from BDVe: Lb{LDI¢ ƳƻŘŜǊŀǘŜŘ ŀ ǇŀƴŜƭ ƻƴ ά5ŀǘŀ {ŎƛŜƴŎŜ {ƪƛƭƭǎ ŦƻǊ 
{ƻŎƛŜǘȅΥ CǊƻƳ .ƛƎ 5ŀǘŀ ǘƻ !LΣ wƻōƻǘƛŎǎ ŀƴŘ .ŜȅƻƴŘέΦ ¢Ƙƛǎ ǇŀƴŜƭ ŜƳǇƘŀǎƛǎŜŘ ƻƴ ǘƘŜ 
skills needed to deal with Big Data and AI technology and the challenges involved in 
industry and society. Part of this discussion included the presentation of the ongoing 
work by T4.3 to develop badges to recognise skills in data science.  Future policies and 
recommendations were also discussed. In the panel, a diverse group of big data and 
AI stakeholders participated, like technology experts, academics, practitioners, and 
policymakers. 

Moderator: 

Á Dr Edward Curry, Research Leader at the Insight Centre for Data Analytics and 
at LERO 

Panel: 

Á Reignhard Lafrenz, Secretary-General, euRobotics 

Á Ernestina Menasalvas, Professor, UPM 

Á Jean-Christophe Pazzaglia, Digital Studio Engagement Lead, SAP 

3.3.6 Presentation in the SME Alliance Workshop: Boosting Security, 
Data and IoT Skills ς Workshop #4 

Date: 12/04/2019, Location: Brussels, Partner: UPM  

General Description of the event: The event was organised by the European DIGITAL 
SME Alliance with funding: Supporting Specialised Skills Development: Big Data, 
Internet of Things, and Cybersecurity for Small and medium-sized enterprises (SMEs) 
(EASME/COSME/2017/007). https://www.digitalsme.eu/skills-events/. 

Specific input from BDVe: 

Á The UPM presented the current state of the BDVe badge program to give 
publicity to the project and to get some feedback. 

Á Interested contacts for a possible skills panel in Riga were made with Edison 
and Capgemini. Other contacts were made with interested participants from 
Fraunhofer and the Aster association (which includes the Emilia-Romagna 
Regional Government, Universities and National Research Centres located in 
the region), for future collaboration in Task 4.3. 

https://www.digitalsme.eu/skills-events/
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3.3.7 tǊŜǎŜƴǘŀǘƛƻƴ ά5ŀǘŀ п !LΥ CƻǊ 9ǳǊƻǇŜŀƴ 9ŎƻƴƻƳƛŎ /ƻƳǇŜǘƛǘƛǾŜƴŜǎǎ 
ŀƴŘ {ƻŎƛŜǘŀƭ tǊƻƎǊŜǎǎέ ŀǘ 9ǳǊƻǇŜŀƴ LƴŘǳǎǘǊȅ tŀǊǘƴŜǊǎƘƛǇǎ 
Collaborative Event 2019 

Date: 17/04/2019, Location: Amsterdam, Partner: INSIGHT 

General Description of the event: The event was organised by the IoT Large-Scale 
Pilots Programme in collaboration with several European partnerships and DG 
Connect. Its aim was to present the current European research and innovation 
landscape related to Internet of Things/Industrial Internet of Things (IoT/IIoT), the 
status and outcomes of the projects related to the programme, suggest future 
strategic directions for EU Research and Innovation, discuss the future European 
ǇŀǊǘƴŜǊǎƘƛǇǎ ǳƴŘŜǊ ǘƘŜ άIƻǊƛȊƻƴ 9ǳǊƻǇŜέ 9¦ CǊŀƳŜǿƻǊƪ tǊƻƎǊŀƳƳŜ ŦƻǊ wŜǎŜŀǊŎƘ ŀƴŘ 
Innovation (2021-2027) and emphasise on European industry-driven priorities for 
turning technologies such as IoT/IIoT, 5G, AI, DLTs, edge computing to manufacturing, 
processing, construction, ICT and automotive. 

Specific input from BDVe: Lb{LDI¢ ǇǊŜǎŜƴǘŜŘ ά5ŀǘŀ п !LΥ CƻǊ 9ǳǊƻǇŜŀƴ 9ŎƻƴƻƳƛŎ 
/ƻƳǇŜǘƛǘƛǾŜƴŜǎǎ ŀƴŘ {ƻŎƛŜǘŀƭ tǊƻƎǊŜǎǎέ ŀǘ ǘƘŜ ŜǾŜƴǘΦ ¢ƘŜ ǇǊŜǎŜƴǘŀǘƛƻƴ ŦƻŎǳǎŜŘ ƻƴ ǘƘŜ 
importance of data in AI, as well as how AI has been used in BDV PPP in projects like 
Data Bio and Transforming Transport. It also discussed the role of data ecosystems 
and the opportunities they give to business, citizens, science, and government. The 
challenges involved and suggestions made by BDVA, as well as the need for a 
partnership, were also presented. 

3.3.8 tŀǊǘƛŎƛǇŀǘƛƻƴ ƛƴ ά!ǊǘƛŦƛŎƛŀƭ LƴǘŜƭƭƛƎŜƴŎŜ {Ŝǎǎƛƻƴέ ŀƴŘ ǇǊŜǎŜƴǘŀǘƛƻƴ 
ƻƴ ά!ǊǘƛŦƛŎƛŀƭ LƴǘŜƭƭƛƎŜƴŎŜ ttt ±ƛǎƛƻƴέ ŀǘ .5± ttt {ǳƳƳƛǘ нлмф 

Date: 26/06/2019, Location: Riga, Partner: INSIGHT 

General Description of the event: The aim of the event was driving European 
innovation in Big Data and AI. Industry from Europe, academics, policymakers, and 
organisations involved in the BDV PPP exchanged ideas and fostered collaborations to 
shape strategies for European leadership in data-driven AI and to create a thriving 
9ǳǊƻǇŜŀƴ .ƛƎ 5ŀǘŀ 9ŎƻǎȅǎǘŜƳΦ ¢Ƙŀǘ ȅŜŀǊΩǎ .5± ttt {ǳƳƳƛǘ ŦƻŎǳǎŜŘ ƻƴ ǘƘŜ Impact 
empowered by Data-driven AI. The first day of the Summit included keynote speeches 
on data, AI, and privacy, and how these three things can be used jointly to build a 
future of the nation. A whole session was dedicated to data-driven AI and a deep 
discussion on BDVA Strategic Research and Innovation Agenda on AI. There were a 
few awards and social events like the best story award. In the next two days, parallel 
workshops were conducted by the BDV PPP community on different topics of interest. 
The event also had an exhibition area where several BDV PPP projects showcased their 
most relevant results. 

Specific input from BDVe: INSIGH¢ ƳƻŘŜǊŀǘŜŘ ǘƘŜ ά!ǊǘƛŦƛŎƛŀƭ LƴǘŜƭƭƛƎŜƴŎŜέ ǎŜǎǎƛƻƴ ŀƴŘ 
gave a presentation on ά!ǊǘƛŦƛŎƛŀƭ LƴǘŜƭƭƛƎŜƴŎŜ ttt ±ƛǎƛƻƴέΦ ¢Ƙƛǎ ǎŜǎǎƛƻƴ ƛƴŎƭǳŘŜŘ Ƴŀƴȅ 
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speakers and talks ranging from keynotes, AI application impacts in Healthcare, 
Robotics, and Languages, as well aǎ ŀ ǇŀƴŜƭ ƻƴ άTowards an Ecosystem for Artificial 
Intelligence Value-CreationέΦ 

Moderator: 

Á Dr Edward Curry, BDVA/Insight 

Speakers: 

Á Ana García Robles, BDVA 

Á Kimmo Rossi, EC 

Á Dr Edward Curry, BDVA/Insight 

Á Bernd Liepert, euRobotics 

Á David Bisset, euRobotics 

Á Sonja Zillner, Siemens 

Á Milan Petkovic, Philips 

Á !ƴŘǊŜƧǎ ±ŀǎƛưƧŜǾǎΣ ¢ƛƭŘŜ 

3.3.9 tŀƴŜƭ ƻƴ ά¢ƻǿŀǊŘǎ ŀƴ 9ŎƻǎȅǎǘŜƳ ŦƻǊ !ǊǘƛŦƛŎƛŀƭ LƴǘŜƭƭƛƎŜƴŎŜ ±ŀƭǳŜ-
/ǊŜŀǘƛƻƴέ ŀǘ .5± ttt {ǳƳƳƛǘ нлмф 

Date: 26/06/2019, Location: Riga, Partner: INSIGHT 

General Description of the event: The general description of the event has been 
described above. 

Specific input from BDVe: Lb{LDI¢ ƳƻŘŜǊŀǘŜŘ ǘƘŜ ά¢ƻǿŀǊŘǎ ŀƴ 9ŎƻǎȅǎǘŜƳ ŦƻǊ 
Artificial Intelligence Value-/ǊŜŀǘƛƻƴέ ǇŀƴŜƭΣ where panellists discussed the future of 
AI, the importance of fostering collaborations across European industrial, academic 
and policy-making partners to building an AI Ecosystem to address future needs and 
challenges. 

Moderator: 

Á Dr Edward Curry, BDVA/Insight 

Speakers: 

Á Kimmo Rossi, EC 

Á !ƴŘǊŜƧǎ ±ŀǎƛưƧŜǾǎΣ ¢ƛƭŘŜκa9¢!-NET 

Á Laure Le Bars, SAP 

Á Milan Petkovic, Philips 

Á Michela Milano, UniBo/EuroAI/AI4EU 

Á Alun Foster, ECSEL 

Á Nizar Touleimat, CEA/ECSO 
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3.3.10 tŀƴŜƭ ƻƴ ά!ŘŘǊŜǎǎƛƴƎ ǘƘŜ DǊƻǿƛƴƎ bŜŜŘ ŦƻǊ {ƪƛƭƭǎ ƛƴ 5ŀǘŀ {ŎƛŜƴŎŜέ 
at the BDV PPP Summit 2019 

Date: 27/06/2019, Location: Riga, Partner: UPM 

General Description of the event: The general description of the event has been given 
above. 

Specific input from BDVe: ¢ƘŜ ¦ta ƻǊƎŀƴƛǎŜŘ ŀƴŘ ƳƻŘŜǊŀǘŜŘ ǘƘŜ άAddressing the 
growing need for skills in data scienceέ ǇŀƴŜƭΣ where experts discussed the data 
science skills gap.  A detailed report of the discussion can be found in the KDNuggets 
blog: https://www.kdnuggets.com/2019/10/growing-need-skills-data-science.html 

Moderator: 

Á Ernestina Menasalvas, BDVA/UPM 

Speakers: 

Á Rocco Defina, Oxys Consulting 

Á Yuri Demchenko, University of Amsterdam 

Á Thomas Hauser, University of Colorado at Boulder 

Á Liesbeth Ruoff-van Welzen, KNVI and IP3 

 
Figure 3: Skills Session in the Riga BDV PPP Summit 

3.3.11 tƻǎǘŜǊ ǇǊŜǎŜƴǘŀǘƛƻƴ ƻŦ ά! tǊƻǇƻǎŀƭ ŦƻǊ wŜŎƻƎƴƛȊƛƴƎ {ƪƛƭƭǎ ƛƴ 5ŀǘŀ 
{ŎƛŜƴŎŜ ¦ǎƛƴƎ hǇŜƴ .ŀŘƎŜǎέ ŀǘ ǘƘŜ /ƻƴŦŜǊŜƴŎŜ ƻƴ LƴƴƻǾŀǘƛƻƴ ŀƴŘ 
Technology in Computer Science Education (ITiCSE) 2019 

https://www.kdnuggets.com/2019/10/growing-need-skills-data-science.html
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Date: 15/07/2019, Location: Aberdeen, Partner: UPM 

General Description of the event: ITiCSE is an annual European conference on 
Computer Science Education organised with the support of the ACM Special Interest 
group on Computer Science Education.  The main purpose of the conference is to 
gather experts interested in computer science education and to encourage the 
exchange of educational experiences.  https://iticse.acm.org/ITiCSE2019/ 

Specific input from BDVe: 

Á tǊŜǎŜƴǘŀǘƛƻƴ ƻŦ ŀ ǇƻǎǘŜǊ ά! tǊƻǇƻǎŀƭ ŦƻǊ wŜŎƻƎƴƛȊƛƴƎ {ƪƛƭƭǎ ƛƴ 5ŀǘŀ {ŎƛŜƴŎŜ 

¦ǎƛƴƎ hǇŜƴ .ŀŘƎŜǎέΣ ǘƻ ŘƛǎǎŜƳƛƴŀǘŜ ǘƘŜ ǿƻǊƪ ŘƻƴŜ ƻƴ ǘƘŜ .5±Ŝ ǎƪƛƭƭǎ 

recognition program and to invite the attendees of the conference to 

participate either in the pilot or the official call to issue badges. The poster is 

shown below: 

 
Figure 4Υ tƻǎǘŜǊ ƻŦ ά! tǊƻǇƻǎŀƭ ŦƻǊ wŜŎƻƎƴƛȊƛƴƎ {ƪƛƭƭǎ ƛƴ 5ŀǘŀ {ŎƛŜƴŎŜ ¦ǎƛƴƎ hǇŜƴ 

.ŀŘƎŜǎέ 

https://iticse.acm.org/ITiCSE2019/
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3.3.12 DataSci Awards 

Date: 05/09/2019, Location: Dublin, Partner: INSIGHT 

General Description of the event: The DatSci awards has started four years ago to 
celebrate and connect the most talented data scientists and their teams across 
9ǳǊƻǇŜΦ Lǘ Ƙŀǎ ŜƳŜǊƎŜŘ ŀǎ 9ǳǊƻǇŜΩǎ ƭŜŀŘƛƴƎ ŎŜƭŜōǊŀǘƛƻƴ ƻŦ ǘŀƭŜƴǘ ƛƴ ǘƘŜ 5ŀǘŀ {ŎƛŜƴŎŜ 
& AI community, with more than 450 attendees and applications being accepted from 
over 48 countries. The award has 10 categories and 35 judges. This year, ten awards 
were presented. These awards were a mean to appreciate leading talents in Data 
Science and gave the opportunity to discuss emerging technologies, network with C-
Level decision-makers, and build connections with like-minded people.  

The winners of 2019 were: 

Á Data Scientist of the year: Nuria Oliver, Vodafone & Data-Pop Alliance 

Á Award for Best application of AI for the year: Jonhson Controls 

Á Award for best data use of data science in an SME/Startup:   Geowox 

Á Award for best data use of data science/AI for customer experience: Beauty 
Machine Engine 

Á Best use of data science for Industry 4.0: Tecnalia & Gestamp 

Á Best use of data science to achieve social impact: IBM Ireland Lab 

Á Award for data science technology innovation of the year: Logical Clocks AB 

Á Best technical advance in the field of data science/AI from a research 
organisation: Accenture Labs 

Á Award for best data use of data science/AI for health and wellbeing: AXIAL 3D 

Á Data Science Student of the year:  Rory Boyle, The When Lab-Trinity College 
Dublin 

The Advisory Committee was: 

Á Sheamus Causer, Chief Technology and Information Officer, Ulster Bank 

Á Freda Cunningham, Director, Deloitte Ireland 

Á Dr Edward McDonald, Director,  CeADAR Centre for Big Data Analytics 

Á Dr Mick Kerrigan, Chief Science Officer,  RecommenderX DAC 

Á Stefan Decker, Professor for Databases and Information Systems, RWTH 
Aachen University, Director, Fraunhofer Institute for Applied Information 
Technology (FIT)  

Specific input from BDVe: One of the main challenges is how to create a community 
or a venue where data-driven insights from different sectors (academia, industry, 
government, etc.) could be shared with other sectors and wider audiences. At the 
same time, certain regions of Europe might benefit more from frequent face-to-face 
collaboration or sharing of ideas, whereas some other regions may face some 
constraints. 
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INSIGHT facilitated the partnership of DatSci Irish national awards with BDVA and 
succeeded in broadening the scope of the awards to a European level. The event was 
supported by the Network of CoEs and its members, giving the opportunity for further 
exchange of academics across the network, successful contribution to European 
projects with industry use-cases, implementation and testing of innovative and data-
driven solutions, identification of synergies and sharing of best practices and visibility 
internationally to define the data-driven future of Europe. Judges included members 
of BDVA and BDVe and support was received from the Irish government as the 
opening speech was given by the Irish Minister for the Digital Single Market (DSM). 
The aim of this partnership was to show how the BDVe with the support from BDVA 
can bring the community together and to provide a venue to promote mature 
offerings of projects, including BDVe in 2020 and a place that data scientists across 
Europe could connect and network. 

  
Figure 5: DatSci awards 2019 

3.3.13 tŀǊǘƛŎƛǇŀǘƛƻƴ ƛƴ ǘƘŜ wƻǳƴŘ ¢ŀōƭŜΥ άwŜǾŜŀƭ Ƙƻǿ ƳƻǊŜ ŀƴŘ ōŜǘǘŜǊ 
ŜŘǳŎŀǘƛƻƴ ŀƴŘ ǘǊŀƛƴƛƴƎ ƻŦŦŜǊǎ Ŏŀƴ ōŜ ǘŀƛƭƻǊŜŘέ ŀǘ 9ǳǊƻǇŜŀƴ 
Conference SME Alliance 

Date: 15/10/2019, Location: Brussels, Partner: UPM 

General Description of the event: In this event of around 150 people, there were 4 
round tables focused on major themes addressing the importance of skills 
development and upskilling of SMEs to support their digital transformation. 

Specific input from BDVe: The UPa ǇŀǊǘƛŎƛǇŀǘŜŘ ƛƴ ǘƘŜ wƻǳƴŘ ¢ŀōƭŜ άwŜǾŜŀƭ Ƙƻǿ 
ƳƻǊŜ ŀƴŘ ōŜǘǘŜǊ ŜŘǳŎŀǘƛƻƴ ŀƴŘ ǘǊŀƛƴƛƴƎ ƻŦŦŜǊǎ Ŏŀƴ ōŜ ǘŀƛƭƻǊŜŘέΣ ǿƛǘƘ ǘƘŜ ŀƛƳ ƻŦ 
presenting an overview of the skills recognition program developed in the BDVe 
project and to disseminate this work among institutions which might hire future 
professionals who have received BDV badges. 
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Figure 6: SME Alliance Round Table Discussion 

3.3.14 tǳōƭƛŎŀǘƛƻƴ ƻŦ ά!ŘŘǊŜǎǎƛƴƎ ǘƘŜ DǊƻǿƛƴƎ bŜŜŘ ŦƻǊ {ƪƛƭƭǎ ƛƴ 5ŀǘŀ 
{ŎƛŜƴŎŜέ ƛƴ ǘƘŜ Y5ƴǳƎƎŜǘǎ ōƭƻƎǇƻǎǘ 

Date: 10/2019, Location: -, Partner: UPM 

General Description of the event: άY5ƴǳƎƎŜǘǎϰ ƛǎ ŀ ƭŜŀŘƛƴƎ ǎƛǘŜ ƻƴ !LΣ !ƴŀƭȅǘƛŎǎΣ .ƛƎ 
Data, Data Mining, Data Science, and Machine Learning. KDnuggets is currently 
reaching over 500,000 unique monthly visitors, and over 260,000 subscribers via 
email, Twitter, LinkedIn, Facebook, feedly/RSS, and Google+. KDnuggets in the most 
popular blog about data management. 

Specific input from BDVe: 

Á The publication reports on the discussion held during the round table 
organised by the UPM at the BDV PPP in Riga during June 2019. 

Á The publication is available at 
https://www.kdnuggets.com/2019/10/growing-need-skills-data-
science.html#.Xa84b0rPYbU 

3.3.15 Participation in the Steering Committee of the SME Alliance 

Date: 18/11/2019, Location: Brussels, Partner: UPM 

General Description of the event: The SME Alliance is managed by a consortium of 
Capgemini Invent, Technopolis Group, and the European DIGITAL SME Alliance. 
Together with SMEs and other stakeholders, it developed a vision, a roadmap 
consisting of support measures, and a monitoring mechanism. The aim is to contribute 
to strengthening SMEs' workforce adaptability and capacity for the short to medium 
term. 

Specific input from BDVe: The steering committee consists of five independent 
experts renowned in the field, including Ernestina Menasalvas. The objective of the 
meeting was to discuss the comments of the SC members on the final report, in order 
to validate it. As a result of the meeting in which the report was analysed, some 

https://www.kdnuggets.com/2019/10/growing-need-skills-data-science.html#.Xa84b0rPYbU
https://www.kdnuggets.com/2019/10/growing-need-skills-data-science.html#.Xa84b0rPYbU
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comments were giving, and the importance of the up-skilling and re-skilling for 
employees in SMEs was highlighted. 

3.3.16 Presentation of the data science recognition programs from T4.3 
and participation in the EDISON EDSF Release 4 Design Workshop 

Date: 20/11/2019, Location: Amsterdam, Partner: UPM 

General Description of the event: The event was organised by members of the 
EDISON project to discuss revision #4 of the EDSF and to bring together users of the 
framework. https://github.com/EDISONcommunity/EDSF/wiki/(2)-EDSF-Release-4-
Design-Workshop-20-November-2019 

Specific input from BDVe: 

Á The current state of the formal and non-formal recognition frameworks being 
developed by T4.3 was presented in the workshop, and comments were 
received from participants. 

Á The next version of the EDISON EDSF was discussed, and feedback was given 
regarding the proposed changes. 

3.3.17 Presentation and discussion of work to recognise data science 
skills at a BDVA Activity Group Meeting (AG35) 

Date: 11/12/2019-12/12/2019, Location: Brussels, Partner: UPM 

General Description of the event: During the BDVA Activity Group Meeting held in 
December of 2019, a workshop for members of the BDVA Skills Task Force was 
organised to present and discuss ongoing work by T4.3. 

Specific input from BDVe: 

Á On the 11th of December the UPM organised a three-hour skills workshop 
with the following agenda: 
o Give a review of previous work to establish the BDV Data Science Badge 

Programme for formal training 
o Gather feedback on the new proposal for recognising skills in non-formal 

training 
o Discuss/plan work for 2020 and beyond 

Á On the 12th of December, a summary of the main points discussed during the 
ǇǊŜǾƛƻǳǎ ŘŀȅΩǎ ǿƻǊƪǎƘƻǇ ǿŀǎ ǇǊŜǎŜƴǘŜŘ ƛƴ ŀ ǇƭŜƴŀǊȅ ǎŜǎǎƛƻƴ ǘƻ ŀƭƭ ǇŀǊǘƛŎƛǇŀƴǘǎ 
in the activity group meeting. 

https://github.com/EDISONcommunity/EDSF/wiki/(2)-EDSF-Release-4-Design-Workshop-20-November-2019
https://github.com/EDISONcommunity/EDSF/wiki/(2)-EDSF-Release-4-Design-Workshop-20-November-2019
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Figure 7: BDVA Activity Group Meeting (AG35) 
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4 Network of National BDV Centres of Excellence 

(T4.1-INSIGHT) 

Lƴ ǘƘƛǎ ǎŜŎǘƛƻƴΣ ǘƘŜ Ƴŀƛƴ ŀŎƘƛŜǾŜƳŜƴǘǎ ƻŦ ¢пΦм άbŜǘǿƻǊƪ ƻŦ ƴŀǘƛƻƴŀƭ .5± ŎŜƴǘǊŜǎ ƻŦ 
ŜȄŎŜƭƭŜƴŎŜέ ŀǊŜ ƻǳǘƭƛƴŜŘΦ 

4.1 White papers 

WP4, with the collaboration of WP5, has created a dissemination plan to share the 
outcomes of D4.1 [10]. The plan involved disseminating the work by using media like 
blogposts, tweets, white papers, and a dedicated website. Also, the work should 
continue to be promoted through national events, the BDVe community, and 
workshops. 

Glossy templates have been designed by Ogilvy through our input and feedback. These 
templates have been designed for disseminating the work of our 3 case studies 
(Insight, CeADAR, SIRIUS), the BDAICoE framework, and the interviews that we have 
taken from the top leadership of the centres. This is a process that demands several 
reviews and approvals from the interviewees. The glossy templates can be found in 
Appendix B. 

4.2 Sharing Best Practices 

The current data explosion combined with recent advances in computing power and 
connectivity allows for an increasing amount of Big Data to be analysed anytime, 
anywhere. These technical advances enable addressing industrial relevant challenges 
and foster intelligent industrial application in a shorter time and with higher 
performance. We are now seeing how AI can increase value creation from Big Data 
and its use to rapidly emerging business-to-business, business-to-government, 
business-to-consumer, government-to-business and government-to-consumer 
scenarios in many AI application domains.  

Since the creation of the first version of the framework, the relevance of the European 
ecosystem to AI has increased.  In this time, many Big Data CoEs have extended their 
remit to also include activities in AI.  At the same time, the EC has stimulated the 
creation of Networks of Excellence in AI via the ICT-48 call, of which many Big Data 
CoEs are actively participating.  As a reaction to this change in the landscape, we have 
started to consider AI-specific topics within the development of our model. Based on 
our initial work in these areas, the majority of the work on Big Data CoE is applicable 
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to AI CoEs, especially those with a data-driven AI focus.  As such, we have decided to 
rename the model to BDAICoE. 

4.2.1 Best Practice Framework Overview 

The task of the deliverable D4.1 [10] is to discover existing best practices in the domain 
of Big Data research. Additionally, the relevant information gathered from various 
sources about the practices has been grouped and designed into a framework under 
various themes. These themes, in the context of this deliverable, are named as 
elements of the BDAICoE best practice framework (Figure 8).  The framework is also 
hosted at the BDV Skills website on https://www.big-data-value.eu/skills/bigdata-
centres-of-excellence/. For the purpose of quick reference, a brief explanation is 
provided for each element of the BDAICoE framework. 

 
Figure 8: BDAICoE framework 

Environment 

ά9ƴǾƛǊƻƴƳŜƴǘ ƳŜŀƴǎ ŦƻǊŎŜǎ ώǘƘŀǘ ŀǊŜϐ ŘƛŦŦƛŎǳƭǘ ǘƻ ŎƻƴǘǊƻƭ ŦǊƻƳ ƛƴǎƛŘŜ ǘƘŀǘ ŘŜƳŀƴŘ ŀ 
ǊŜǎǇƻƴǎŜέ [14]. Another view of the external environment of an organisation is that it 
comprises of forces that initiate organisational change [2]. The environment is 
subdivided into three areas: 

Á Industry: Industry is defined as the ecosystem of companies surrounding a BDV 
CoE, that is associated with the creation of economic value at both national 
and European levels. 

https://www.big-data-value.eu/skills/bigdata-centres-of-excellence/
https://www.big-data-value.eu/skills/bigdata-centres-of-excellence/
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Á Policy: Policy is defined as the set of public laws, regulations, and policies that 
govern research and innovation activities at national and European level, as 
well as dictate the access, manipulation, and distribution of data. 

Á Societal: The societal environment of a BDAICoE comprises of state of human 
development as measured by composite statistics and indexes, and the 
national priorities for human development in terms of the United Nations 
Sustainable Development Goals and H2020 Societal Challenges. 

Core Organisational Model 

This subsection provides detailed information on the main element or concepts within 
the BDAICoE core model. 

Á Strategy: Strategy represents the means by which a CoE intends to achieve its 
overall mission and goals. 

Á Governance: Governance in centres of excellence refers to the level of 
decision-making about strategy and operations.  

Á Structure: The structure is how a CoE is designed (i.e., levels, roles, units, 
decisions, rights, and accountability). 

Á Funding: Funding refers to the availability, diversity, and sustainability of the 
monetary support for carrying out research and educational activities in a CoE. 

Á People: People are the human capital required to carry out specific tasks 
towards the goals of the organisation. 

Á Culture: Culture represents the underlying values, beliefs, and norms that 
drive the teams and the CoE as a whole. 

Capabilities 

Á People ς People are the human capital required to carry out specific tasks 
towards the goals of the organisation. 

Á Process - Process is the knowledge of procedures and tasks for the 
achievement of the goals of the CoE. 

Á Infrastructure - Infrastructure is the systems, practices, and tools that facilitate 
and reinforce the work within the organisation. 

Á Outreach: Outreach is the collection of information dissemination activities 
with which a research centre informs the public about the science and 
technology developments in the centre. The aim is to enable the public to 
appreciate science and technology. 

Á Collaboration: Universities-industry collaboration (UIC) refers to the formal 
and informal engagement and interaction between a higher educational 
institution and an industry partner with the aim to facilitate knowledge and 
technology exchange as well as to provide an ad hoc advice and networking 
opportunity for the professionals. This can be done through the establishment 
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of activities such as collaborative and contract research and the provision of 
consulting services. 

Capabilities are analysed more in Table 5. 

Operational Capability Definition 

Business Development How the centre develops new business opportunities and 
manages its partnerships 

Collaboration How the centre enhances Academic to Academic and Academic 
to Industrial Interactions 

Research Support Services The local research support services implemented by the centre 

Technical Infrastructure Computing resources used to support the research and 
innovation activities of the centre 

Experimentation/Demonstration 
Platforms 

The platforms that support the scientific and innovation 
activities of the centre 

Intellectual Property (IP) and 
Data Protection (DP) 

How the centre approaches IP management and DP 

Education and Public 
Engagement (EPE) 

How the centre's dissemination activities inform the public of 
the science and technology developments 

Policy Outreach How the centre tried to Influence future policy 

Technology and Knowledge 
Transfer 

How the centre drives the transfer of know-how and adoption 
of its technology 

Performance and Impact 
Assessment 

How the centre identifies and tracks its performance and impact 

Table 5: Core operational capabilities of the BDAICoE framework 

Impact 

¢ƘŜ ŘƛǊŜŎǘ ŀƴŘ ƛƴŘƛǊŜŎǘ ΨƛƴŦƭǳŜƴŎŜΩ ƻŦ ǊŜǎŜŀǊŎƘ ƻǊ ƛǘǎ ΨŜŦŦŜŎǘ ƻƴΩ ŀƴ ƛƴŘƛǾƛŘǳŀƭΣ ŀ 
community, or society as a whole, including benefits to the economic, social, human, 
and natural capital. 

Á Economic: The economic impact is the effect on commerce, employment, or 
incomes generated from big data research in general and by the CoE in 
particular. 

Á Scientific: This relates to the influence a research centre has on the entire 
science and technology communities around the world. It includes the 
contributions it makes to the invention of novel ideas or concepts and the 
development of general science and technology principles.  

Á Societal: This relates to the useful impact of the result of a research centre on 
the entire human society, including the impact on awareness about science 
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and technology development, better life (improved living standard, health, and 
lifestyle), societal behaviour, improved organisational capabilities, and 
environmental care. 

4.2.2 Deep Dive on Capabilities 

In period 2, we focused on the more detailed elaboration of the best practices within 
the model.  This involved identifying specific practices within each part of our 
framework.  This was achieved by performing a detailed analysis of the case studies 
and interviews with subject experts.  The model has been extended with key practices 
for the core model capabilities (Strategy, Governance, Structure, Funding, People and 
Culture) 

Key practices were also identified for each of the capabilities for the centres. 

Á Business Development 
Á Collaboration 
Á Research Support Services 
Á Technical Infrastructure 
Á Intellectual Property (IP) and Data Protection (DP) 
Á Education and Public Engagement (EPE) 
Á Policy Outreach 
Á Technology and Knowledge Transfer 
Á Performance and Impact Assessment 

Full details on these practices are found in Appendix A. 

4.2.3 Critical Success Factors 

Critical Success factors are a range of key enablers that research centres, like 
corporate bodies, employ to achieve success in their operations. While some are very 
easily identifiable, e.g. ŦǳƴŘƛƴƎ ŀǾŀƛƭŀōƛƭƛǘȅ ŀƴŘ ŀ ƳƛȄ ƻŦ ŜƳǇƭƻȅŜŜǎΩ ŎŀǇŀōƛƭƛǘƛŜǎ ŀƴŘ 
cooperation, other success factors are not quite salient, e.g. the role of culture in the 
success of a research centre. Similarly, some success factors are common to a majority 
of research centres, e.g., the importance of enough funding to success, possession of 
world-class researchers, collaboration with important partners, output publicity, and 
so on. Other factors are very peculiar to individual research centres because certain 
factors apply to the research focus of a research centre. However, whatever the key 
success factor is, it is the responsibility of the management team to identify it early 
enough and to harness it to drive success in the required direction. 

This section reports the findings of the BDAICoE case study centres as success factor 
recommendations for existing Bid Data Value Centres and potential ones for their 
research operations.  These factors are gŀǘƘŜǊŜŘ ŦǊƻƳ ƛƴǘŜǊǾƛŜǿǎ ǿƛǘƘ ǘƘŜ ŎŜƴǘǊŜǎΩ 
senior management using a series of open-ended questions: 

1. What are the common difficulties faced by the centre in achieving its 
objectives?  
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2. What factors contribute to/enable the success of the centre? 

3. What are the typical mechanisms deployed to address success factors and 
challenges in the centre?  

4. What would you need to do to be more successful? 

Challenges are the drawbacks on the progress of any organisation, while the success 
factors facilitate progress. Therefore, the management team of an organisation, 
according to its mandate, has to device strategies and practices to eliminate or at least 
mitigate challenges and other risks to success. On the contrary, success factors are 
good for progress because they facilitate operations, so they have to be leveraged to 
ŘǊƛǾŜ ǎǳŎŎŜǎǎ ƛƴ ǘƘŜ ǊŜǉǳƛǊŜŘ ŘƛǊŜŎǘƛƻƴ ƻŦ ǘƘŜ ƻǊƎŀƴƛǎŀǘƛƻƴΩǎ ƎƻŀƭΦ  

4.2.3.1  Challenges  

The key challenges identified are detailed in Table 6. 

Challenge Keywords 

To stay as a going concern ς sustainability in the research industry. 
Sustainability 

Ensure essential funding to pursue basic research. 
Research Funding 

Meeting the high-performance target set for the centre. Performance 

Encourage more collaboration and partnership arrangements achieved. 
Management 

Lack of autonomy. The lack of separate legal entity status. Autonomy 

TƘŜ ƴŜŜŘ ǘƻ ŜƴǎǳǊŜ ǘƘŀǘ ƎƻǾŜǊƴŀƴŎŜ ŀŘŘǎ ǾŀƭǳŜ ǘƻ ǘƘŜ ŎŜƴǘǊŜΩǎ 
operations creates some concerns. 

Governance 

Competing Interest ς CǳƴŘŜǊǎΩ ƻōƧŜŎǘƛǾŜǎ ǾŜǊǎǳǎ wŜǎŜŀǊŎƘŜǊǎΩ 
objectives. 

Balancing interests 

Human resource availability and retention, e.g. recruitment of PhD level 
graduates with significant industry experience, can be a challenge. 

 Human resource 

Working with SMEs is challenging due to their resource availability 
problems, lack of clearly defined objectives, and often have short-term 
plans.  

Collaboration with 
SMEs 

Physical separation from important partners limits interaction and 
knowledge of themselves. 

Interaction with 
partners 

Facilitation of a flowing, open discussion of technology and solutions 
between the centre and industrial partners. 

Interaction with 
partners 

Capability and capacity to assure partners that the centre will help them 
to solve their challenges. 

Assurance for partners 

Bridging the knowledge gaps between academic IT, commercial IT with 
the associated research and business problems. 

Academic IT/business 
Gaps  
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Challenge Keywords 

The need to bridge the gap between people with knowledge of the 
business problem and those with knowledge of theory. 

Knowledge Transfer 

Maintaining a flow of new project contracts and adequacy in project 
management expertise. 

Gaining contracts 

Industry Funding policy demands up to 25%-50% of its funding needs 
from industry. It creates a challenge of how to balance the interests of 
researchers with partners.  

Funding policy  

!ƭƛƎƴƛƴƎ ǇƻǊǘŦƻƭƛƻ ǿƛǘƘ ǘƘŜ ǎǘǊŀǘŜƎȅ ǘƻ ƳŜŜǘ ǇŀǊǘƴŜǊǎΩ ŘŜƳŀƴŘǎΦ ¢Ƙƛǎ ŀƭǎƻ 
creates project selection and investment challenges, which often lead 
to frustrating researchers and industry partners. 

Portfolio and strategy 
alignment 

Work overload arises from too many activities at the centre which is, 
perhaps, contributed by the funding policy. 

Performance 

The trade-off between expediency and consensus in making decisions 
ŀƴŘ ŀǘ ǘƘŜ ǎŀƳŜ ǘƛƳŜΣ ƎŀƛƴƛƴƎ ǎǘŀŦŦ ŎƻƳƳƛǘƳŜƴǘ ǘƻ ŀŎƘƛŜǾŜ ǘƘŜ ŎŜƴǘǊŜΩǎ 
goals. 

Expediency vs 
consensus in decision-
making 

Leading knowledge workers who are not driven by ordinary incentives 
like salaries because they have their own career agendas. 

Stakeholder 
management 

¢ƘŜǊŜ ƛǎ ŀ ƴŜŜŘ ŦƻǊ ǘƘŜ ΨŎǊƻǎǎ-ǇƻƭƭƛƴŀǘƛƻƴΩ ƻŦ ŎǳƭǘǳǊŜǎ ōŜǘǿŜŜƴ ǊŜǎŜŀǊŎƘ 
and industry environments.  

Knowledge Transfer  

Table 6: Summary of Challenges 

4.2.3.2  Success Factors  

The factors with ǿƘƛŎƘ ǘƘŜ ŎŜƴǘǊŜǎΩ ƭŜŀŘŜǊǎƘƛǇ ŎƻƴǘǊƛōǳǘŜ ǘƻ ǘƘŜƛǊ ǎǳŎŎŜǎǎ ŀǊŜ ŘŜǘŀƛƭŜŘ 
in Table 7. 

Success Factors Keywords  

Ability to attract grant funding is based on reputation (both the centre 
and individuals)  for excellent research outputs. 

Funding 

 

Local presence of big industry players in tech, medical, pharma, etc. 
offers opportunities for collaboration and industry funding. 

Economy influence 

The stock of a talented team of people: The capability to assemble 
world-class academic talents attracts and satisfies stakeholders. 

Talent availability 

Ensuring that the people of the centre can develop themselves and 
their careers. 

People support 

Effective public outreach that translates science into something easy to 
understand for non-scientists. 

Public Outreach 
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Success Factors Keywords  

Organisational structure: Maximises outputs by providing (i) space 
(infrastructure and labs) that attract academics, (ii) money, and (iii) 
reputation of the individual members and the team.  

Organisational structure 

The research turnover: Turnover ensures that the centre is fresh and 
relevant to the industry.  

Research turnover 

Teamwork and collaboration: The more the centre achieves 
collaboration, the more successful it will be. Thus, there is a direct 
relationship. 

Teamwork and 
collaboration 

Focus on projects that are proposed by industry members. This ensures 
that what is produced will have an immediate and beneficial impact. 

Immediate impact output 

The produce-for-immediate-impact dynamic is highly motivating for 
the centre to get to work on a huge variety of projects across many 
industries every six months. 

Motivation from impact 

Deep collaboration with industry partners provides the centre with a 
huge opportunity for success, as it is involved in industry-focused 
research. 

Collaboration 

The support of the funding agencies is received in two ways ς in the 
form of funding supply and help in the prioritisation of the research 
agenda. 

 Funding 

The centre is structured to support balancing scientific excellence and 
supporting business partners. 

Structure 

The centre supports academic researchers in their career development 
and the goal of the centre through operationalisation of both agendas 
in daily activities. This decision enables a robust structure that allows 
people to be focused both on their personal needs and the needs of the 

centre. 

Talent development 

The committed and hardworking young scientists of international 
combinations make significant contributions. 

tŀǊǘƴŜǊǎΩ ŎƻƴǘǊƛōǳǘƛƻƴ 

The industrial experience of the management team, which possesses a 
unique skill set in communication and industry-research collaboration 
and capability to speak/understand the languages of both the 
academics and industry. 

Industrial experience 

Table 7: Summary of Success Factors 

4.2.3.3  Mechanisms to Address Challenges  

¢ƘŜ ƳŜŎƘŀƴƛǎƳǎ ŘŜǇƭƻȅŜŘ ōȅ ǘƘŜ ŎŜƴǘǊŜΩǎ ƭŜŀŘŜǊǎƘƛǇ ǘƻ ŀŘŘǊŜǎǎ ǘƘŜƛǊ ŎƘŀƭƭŜƴƎŜǎ ŀǊŜ 
detailed in Table 8. 

Practice Keywords 

Planning and measuring process:  Planning 

Measuring 
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Practice Keywords 

Á Development of a strategic plan, an annual appraisal plan, 

and key performance indicators (KPIs) plan to align with the 

ŎŜƴǘǊŜΩǎ ƎƻŀƭǎΦ  

Á Measured and reviewed on a monthly basis. 

Á Iterative planning process: over time, a plan may need to be 

reviewed and adjusted because initial factors affecting the 

plan have changed.  

Communicate the progress of the centre on a regular basis to all 

members of the centre to promote unity and focus on the common 

goal. 

Effective communication 

Publish a strategic plan and allow people at all levels to engage.  This 
allows people to engage with the vision. 

Engagement 

To help attain very high targets: Break the KPIs down into manageable 
pieces that people can handle.  

KPI management 

AƭƛƎƴǎ ǊŜǎŜŀǊŎƘ ŀƎŜƴŘŀ ǿƛǘƘ ǘƘŜ bŀǘƛƻƴŀƭ DƻǾŜǊƴƳŜƴǘΩǎ ǎŎƛŜƴŎŜ ŀƴŘ 
technology agenda and the goals of industry partners and domain 
trends. 

Alignment of goals 

Using media publicity on current trends and using the media to create 
awareness about its research output. 

Media publicity 

The centre maintains a market-focused approach by engaging with 
industry and other research centre representatives at different events.  

Events 

Enables funding agencies to help to prioritise its research agenda.  Funding 

Meet with industrial stakeholders twice yearly to deliberate and to set 
research agenda as well as help in decision-making processes. 

Collaboration 

Arrangement for obtaining IP is simple and quick. This attracts industry 
partners to sign up a contract for a collaborative project. 

 IP 

A one-on-one mentorship programme with industry to enrich the 
ŎŜƴǘǊŜΩǎ ŜȄǇŜǊƛŜƴŎŜ ƛƴ ǘƘŜ ŘŜǾŜƭƻǇƳŜƴǘ ƻŦ ǊŜǎŜŀǊŎƘŜǊ ǘŀƭŜƴǘΦ 

Mentorship  

A monthly meeting with industry pŀǊǘƴŜǊǎΩ ǊŜǇǊŜǎŜƴǘŀǘƛǾŜǎ ǘƻ ƳƻƴƛǘƻǊ 
and discuss the progress of the centre. Meetings ensure regular 
engagement of industry partners and increase awareness of industry 
role in making the centre a success. 

Management meeting 

Internal meetings (weekly and monthly) enable the management team 
ǘƻ ƎŜǘ Ŏƻƴǎǘŀƴǘ Ǿƛǎƛōƛƭƛǘȅ ƻŦ ǘƘŜ ŎŜƴǘǊŜΩǎ ƛƴǘŜǊƴŀƭ ƻǇŜǊŀǘƛƻƴǎΦ 

Internal meeting 

Table 8: Summary of Mechanisms to Address Challenges 
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4.2.3.4  Ideal Situation  

!ŎŎƻǊŘƛƴƎ ǘƻ ǘƘŜ ŎŜƴǘǊŜǎΩ ƭŜŀŘŜǊǎƘƛǇΣ ǘƘŜ ƛŘŜŀƭ ŎƻƴŘƛǘƛƻƴǎ ŦƻǊ ǘƘŜ ƻǇŜǊŀǘƛƻƴ ƻŦ ǘƘŜƛǊ 
centre are detailed in Table 9.  

Ideal Situation Keywords  

Separate legal entity status may allow the centre to evolve into a larger 
entity to deal with SMEs, become self-sustaining, and to be able to 
deliver all its mandates.  

Autonomy  

Right balance of resources to deal with all challenges, meet increasing 
knowledge and demands for Data Analytics outputs. 

Resource mix 

Academic Service Level Agreement between the research centre  and 
academics who are working for the research centre. 

Service Level Agreement 
(SLA) 

Meritocracy ς a basis for decision-making on funding, performance, and 
rewards. 

Meritocracy  

A Strategic Investment Fund can provide flexibility, particularly in a 
situation where a merit-based funding policy is lacking.  

Funding 

Collaboration-seeking techniques to attract people to collaborate 
across non-traditional boundaries, both internally and externally. 

Collaboration  

Having a less divided funding framework, an increase funding level and 
an ŀƭƛƎƴƛƴƎ ŦǳƴŘƛƴƎ ƛƴǘŜǊŜǎǘ ǿƛǘƘ ǎǘŀƪŜƘƻƭŘŜǊǎΩ ƛƴǘŜǊŜǎǘ ŀƴŘ ŎŜƴǘǊŜΩǎ 
ambition. 

Framework  

Increase cash contribution from industry partners. Funding 

5ƛǾƛǎƛƻƴ ƻŦ ƭŀōƻǳǊ ƛƴ ŀ ƳƻǊŜ ōŀƭŀƴŎŜŘ ǿŀȅ ŀƳƻƴƎ ǘƘŜ ŎŜƴǘǊŜΩǎ ǇŜƻǇƭŜΦ Workload 

Need to develop international networks and collaborations. Capacity 

Table 9: Summary of Ideal Situations 

4.3 Engagement Lifecycle 

 
Figure 9: Engagement Lifecycle for BDAICoEs 
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In order to support centres in a systematic manner, we have identified a lifecycle 
based on a three-phased approach that has been developed to provide a structured 
and deliberate approach to the support of BDAICoE within T4.1. The three-phase 
lifecycle comprises of a series of strategies and activities which are led stimulated by 
BDVe to maximise the impact of our resources and ensure we provide the maximise 
support possible to CoEs.  

We believe that by implementing the lifecycle phases, it will maximise our ability to 
attract, provide advice, and facilitate opportunities for CoEs. The lifecycle supports us 
in targeting our messages and providing segmentation of CoE and target groups for 
communication strategies.  The lifecycle includes three phases: Attract, Advice, and 
Opportunities. 

 

Phase 1 ς Attract 

The objective of the first phase of the lifecycle is to Attract the attention of the target 
CoE and stakeholders, which we would like to work with. The Attract Phase has three 
activities ς Target, Raise Awareness, and Activate Ambition. 

Á Target: We have defined our ideal targets by researching their existing 
BDAICoE landscape in Europe.  We have then identified that we want to 
target regions without a CoE, regional academic clusters, regional 
development agencies, and early stage CoEs who may be interested in the 
advice on establishing and running a CoE.   

Á Raise Awareness: In order to connection with our target groups, we look to 
raise awareness of the advice and supports available from BDVe.  We do this 
by contacting National Contact Points as the first point of call for each 
member state.  We seek to make them aware of our activity and to ask for 
support in connecting with CoEs, groups that may have an interest in creating 
a CoE, and local funding and development agencies.  We also raise awareness 
of our activities at events such as BDVA Activity Groups, EBDVF, and BDV 
Summit. 

Á ά!ŎǘƛǾŀǘŜ !Ƴōƛǘƛƻƴέ: The critical ingredient needed to establish a new CoE is 
the ambition of a university or an academic (or a group of universities or 
academics) to want to create a CoE. To make the CoE a reality, it must also be 
supported by the wider ecosystem of stakeholders from funding agencies and 
local/regional development agencies to industrial clusters and government.  
¢ƘŜ ƻōƧŜŎǘƛǾŜ ƻŦ ǘƘƛǎ ŀŎǘƛǾƛǘȅ ƛǎ ǘƻ άŀŎǘƛǾŀǘŜέ ǘƘŜ ŀƳōƛǘƛƻƴ ƻŦ ǘƘŜǎŜ 
stakeholders to the possibility of creating a CoE. The key mechanism we 
deploy is the use of success stories of existing CoEs and the journey 
undertaken about new CoEs.  It is our hope that these stories can spark the 
desire and belief of our target stakeholders and encourage them to establish 
a CoE. 

Phase 2 ς Advice  
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Advice is the second phase in the Lifecycle, and it too has three activities that target 
centres at different stages of development.  The advice we can offer a CoE is to focus 
on the issues which are most relevant for a centre at their stage of development. The 
activities target centres at Pre-Startup,  Early-Stage and Established. 

Á Pre-Startup:  In this activity, we focus on providing advice and support to 
groups that have an aspiration to establish a new BDAICoE.  Typically, these 
groups are interested in developing a vision and strategy for the CoE and 
securing initial funding to establish the centre.  This group is also interested 
in understanding an overview of the operations of a CoE to understand what 
is needed to successfully run a CoE.  

Á Early-Stage: For CoEs which have been recently established, we are able to 
provide advice on key factors that are important to running a CoE. These 
include the creation of an appropriate Strategic Plan and associated Key 
Performance Indicators (KPIs), Organisational Structure and Governance 
Model, and developing an appropriate cultural and staff support of the CoE.  
CoEs at this stage may also be interested in creating or improving a range of 
capabilities from Technology Transfer to Education and Public Engagement. 

Á Established: Mature CoEs may have an interest in understanding how well 
their current practices are in terms of performance.  The intent for 2020 is to 
define support to make it easier for CoEs to benchmark their practices 
against other similar CoEs. This can support them in improving their 
operations.   

Phase 3 ςOpportunities: The third phase in the Lifecycle is Opportunities, which has 
three stages: Network, New Practices, and Collaboration. 

Á Network: CoEs are encouraged to join in the activities of the Network of CoEs 
to participate in the associated networking activities and to make 
connections to other CoEs in Europe.  This can support the CoE in 
participating in proposals for national and European projects. 

Á New Practices: Subject Matter Experts are engaged to identify new and 
update existing practices that have been captured within the BDAICoE guide. 
This ensures the guide remains relevant to the CoE community and evolves to 
meet the emerging challenges for CoEs. 

Á Collaboration: Within the Network for CoEs, participations are able to 
establish collaborative links with other CoEs.  This can lead to formal and 
informal collaborations at the national level (i.e. CeADAR and Insight in 
Ireland) and European levels.  These collaborations can take the form of a 
proposal activity that can lead to joint projects.  A number of CoEs have 
participated in site visits to share learning and best practices. 
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4.4 Supporting the Establishment of new Centres of Excellence 

One of the key tasks within T4.1 is to support the establishment of new CoEs within 
Europe. Within Period 1 of the project, a survey of CoEs was performed to identify 
Member States and regions where there were no CoEs. This survey identified 32 CoEs 
within existing Member states and regions, illustrated in Figure 10. Among them, 21 
belong to Western Europe, 1 to Eastern Europe, 5 to Southern Europe, and 5 to 
Northern Europe. This led us to the conclusion that there is an abundance of centres 
of excellence in the West part of Europe, some in the North and South of Europe, and 
almost none in the East of Europe. This highlighted the need to support Eastern 
Europe in member states and regions in creating new CoEs. 

 
Figure 10: Geographic heat map with all European Big Data Centres of Excellence 

   

To this end, we have been in contact with a number of Universities and region 
representatives to highlight the support available in creating a new CoE. Working with 
WP5 on how best to contact potential new CoEs, it became clear that the target 
audience for these supports is a small group of stakeholders (often only 1-2 per 
member state), who has an interest in establishing a CoE. To this end, we have reached 
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out using the BDVA as a vehicle to make the community aware of these supports. We 
have also enlisted the support of the Ideal-ist Network of National Contact Points for 
ICT which will make us aware of any new CoE that is being considered. 

Current engagement within this area ranges from informal conversations and online 
meetings to full-day workshops with relevant stakeholders. Our activities have 
focused on the following member states: 

Á Latvia: Meeting with Ralfs Nemiro, Ministry of Economics of the Republic of 
Latvia on the opportunities to develop the Latvian Data Economy. The 
establishment of a Big Data CoE was part of the discussion on actions that 
support the local data ecosystem. 

Á Estonia: Meeting with Dr Kristjan Vassil, Vice-Rector for Research, University 
of Tartu.  The University is now a member of BDVA and actively engaging in 
BDV PPP Proposals.  A CoE is under consideration. 

Á Bulgaria: Working with the University of Sofia on establishing the GATE Big 
Data CoE.  

4.4.1 GATE ς Sofia Bulgaria - Success Story 

GATE was a Horizon 2020 WIDESPREAD-2016-2017 TEAMING 
Phase 1 programme that aspired to create a sustainable 
business plan for the creation of the first CoE in Big Data in 
Bulgaria. The purpose of this Big Data Centre is to produce 

excellent science by seamlessly integrating connected fields and associating 
complementary skills. GATE aspired to add value to knowledge, to strengthen the 
capacity of researchers, to educate and train early-stage researchers, to disseminate 
and promote projects, and to achieve international visibility and scientific, as well as 
industrial connectivity. With innovation pillars, like Data-Driven Government (Public 
Services based on Open Data), Data-Driven Industry (Manufacturing and Production), 
Data-Driven Society (Smart and Sustainable Cities) and Data-Driven Science (Big Data 
technology stack in the scientific community), GATE had set its aim high to fulfil its 
goal. 

Our advisory involvement in the GATE project by sharing our best practice guide 
proved very successful in this aspect. A number of meetings and workshops took part 
in the GATE project in the first period, as well as joint dissemination activities in BDV 
Meet up at Sofia in Bulgaria. By the end of the project, our involvement was reviewing 
the research strategy and the business plan. In this period, we received very positive 
feedback since GATE received the green light from the EC to build the first Big Data 
CoE in Bulgaria, paving the way for more CoEs to start spreading in Eastern Europe in 
the future. 
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Figure 11: GATE Director Prof. Silvia Ilieva with  EU Commissioner Mariya Gabriel at 

the Launch of GATE 

4.4.2 Reaching out Through IDEAL-IST 

We are now in active discussion with Ideal-ist to reach stakeholders in the following 
member states without a CoE: 

Á Southern Europe Region: Cyprus, Malta, and Portugal. 
Á Northern Europe Region: Latvia and Lithuania. 

Á Eastern Europe Region: Croatia, Czech Republic, Poland, Romania, Slovakia, 

and Slovenia. 

Within the last year of the project, we will focus our activities on supporting any new 
centres which emerge from these member states. We will work with Ideal-ist to 
identify these new centres as early as possible in the formation process to ensure we 
can maximise our support. 

4.5 Network of Excellence Collaborations 

The Network of Centres of Excellence in 
Europe aims to boost collaboration and 
define the data-driven future of Europe. 55 
centres of excellence, all different in terms of 
scientific background and focus. The 
ƴŜǘǿƻǊƪΩǎ Ƴŀƛƴ ŦƻŎǳǎ ƛǎ ǘƻ ǎǳǇǇƻǊǘ ōƛƎ Řŀǘŀ 
research and innovation within Europe by  

exchange of academics across the network, the successful contribution to European 
projects with industry use-cases, the implementation and testing of innovative and 
data-driven solutions, the identification of synergies, the sharing of best practices and 
the visibility internationally, can all strengthen the European economy. 

Network Organisers 
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The Network of Big Data Centres of Excellence in Europe is run by Know-Centre and 
the Berlin Big Data Centre (BBDC).  The extended core group is constituted by 
INSIGHT, IMEC, RISE, and Big Data CoE Barcelona. The network collaborates with 
EDISON, EDSA, DATA SCIENCE, BDVA, and BDVe.  This strong academic-led network 
provides a good balance to the Industry-led BDVA within the European Ecosystem. 

 
Proposal Activity 

During period 2, the members of the CoE Network have been involved in a number of 
collaborative actions to create new proposals within Horizon 2020. A proposal is a 
competitive activity, but the network has provided useful connections between CoEs 
to form and participate in consortiums.  Given the competitive nature of the calls, the 
proposal activity takes place outside of the network. Two or more members of the 
network have been involved in consortiums that have targeted the following calls.   

Á ICT-26-2018-2020 (AI): The goal is a European AI-on-demand platform 
mobilising the European AI community to support businesses and sectors in 
accessing expertise, knowledge, algorithms, and tools to successfully apply AI 
thereby generating market impact.  

Á ICT-48-2020 (Towards a vibrant European network of AI excellence centres):  
To ensure European strategic autonomy in such critical technology as AI, 
underpinning most of our future professional and private activities, with huge 
potential socio-economic impact, it is essential to reinforce and build on 
9ǳǊƻǇŜΩǎ ŀǎǎŜǘǎ ƛƴ !LΣ ƛƴŎƭǳŘƛƴƎ ƛǘǎ ǿƻǊƭŘ-class researcher community, in order 
to stay at the forefront of AI developments. 

Á DT-ICT-05-2020 (Big Data Innovation Hubs): The challenge is to break "data 
silos" and stimulate sharing, re-using, and trading of data assets by launching 
a second-generation data-driven innovation hub, federating data sources and 
fostering collaborative initiatives with relevant digital innovation hubs. Also, to 
promote new business opportunities notably for SMEs as part of the Common 
European Data Space. 

Indeed, many other proposals could have benefited from the networking 
opportunities provided by the network.  

Formal/Informal Meetings 

Meetings of the network members take place within both formal and informal 
settings.  Workshops have been held to support proposal activity of the network at 
the major events of the BDV PPP, including EBDVF and the BDV Summit.  More 
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informal meetings have taken place at other events, including the ICT Proposers Day 
and ICT Conference and Infoday for ICT Event. 

More specifically: 

Á Meeting at EBDVF 2018 Vienna (Focus on participation with Big Data Digital 
Innovation Hubs Call) 

Á Meeting at BDV Summit 2019 Riga (Focus on participation with Big Data Digital 
Innovation Hubs Call, Working Session for GATE centre for best practice 
exchange) 

Á EBDVF 2019 Helsinki (Multiple meetings focusing on ICT-48 calls for AI Network 
of Excellence) 

Á L/¢ tǊƻǇƻǎŜǊǎΩ 5ŀȅ IŜƭǎƛƴƪƛ нлмф όaǳƭǘƛǇƭŜ ƳŜŜǘƛƴƎǎ ŦƻŎǳǎƛƴƎ ƻƴ L/¢-48 calls 
for AI Network of Excellence) 

Best Practice Exchanges and Visits 

The last two members of the network have participated in a number of site visits 
between centres to support the exchange of best practices. These visits have been 
organised in a bottom (organic) manner between centres that share common interests 
and want to promote collaboration. Centres from Ireland, Spain, Bulgaria, Germany, 
Austria, and Sweden have participated in these activities. In addition to these visits, 
bi-lateral meetings between network members have taken place at events, including 
EBDVF, ICT, BDV Summit, and the DatSci Awards.  We will continue to support and 
encourage these meetings within the final year of the project. 
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5 Big Data Value Education Hub (T4.2-UDE) 

In this part, the activities and achievements of Task 4.2 are outlined. 

5.1 Education Programmes 

The Education Hub was first released in 2017 and is offered as part of the BDV PPP 
portal (https://www.big-data-value.eu/education-hub/) and is also accessible via the 
ƳƻǊŜ άŎŀǘŎƘȅέ ¦w[ http://bigdataprofessional.eu/. The landing page (see Figure 12) 
provides access to the different offerings based on the ǎǘǳŘŜƴǘǎΩ interest and 
education level, i.e., Master, PhD, or professional Training. 
 

https://www.big-data-value.eu/education-hub/
http://bigdataprofessional.eu/


D4.3: Skills, Education, and Centers of Excellence Period 2 Report M36 

            63 

 

 

 

 
Figure 12: Education Hub Landing Page 

5.1.1 Master and PhD Programmes 
By 2018, the Education Hub featured profiles of 181 European Master Programmes 
and 12 PhD Programmes. These profiles contain information about (see the example 
in Figure 13):  
Á the name of the programme 
Á a description 
Á the suggested number of semesters 
Á a list of modules 
Á the language of teaching 
Á whether or not there are fees 
Á the name of the university 
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Á the location of the university 
Á an URL to the original programme 
Á whether or not the university is a BDV associate 

 

 

Figure 13: Education Programme Profile Information 

All Master and PhD Programmes can be searched by countries and university names. 
Also, all programmes can be filtered by location, language, duration, whether or not 
there are fees, and whether or not it is provided by a BDV associate. 

5.1.2 Professional Education Programmes 
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By 2019, the Education Hub featured profiles of 62 Onsite and Online Training 
Programmes. These profiles contain information about:  
Á the name of the programme 
Á a description 
Á the language of teaching 
Á the training provider name  
Á an URL to the original programme 

 
Furthermore, the training programmes were classified by the following technical 
priorities and thus can be filtered accordingly:  
Á Development and Engineering 
Á Data Analytics 
Á Data Visualisation 
Á Data Management 
Á Data Protection 
Á Data Processing 

 

To improve growth and reduce the cost of maintenance for the Education Hub, a new 
feature was added, which lets the user submit all necessary information on any 
Master, PhD, or Professional Training Programme. This new feature can be used to 
register new big data programmes to the Education Hub or to update wrong or missing 
information about existing programmes. 

5.2 Dissemination Activities 

Various activities were done with respect to the dissemination and marketing of the 
Education Hub.  
The EduHub was presented during Period 2 (July18-Oct 19) in particular during the 
following events: 
Á UDE keynote presentation: BIOC/FAiSE Workshop at CAiSE 2019 Conference, 
wƻƳŜΣ LǘŀƭȅΣ WǳƴŜ нлмфΦ ά5ŀǘa-driven AI for Self-adaptive Information 
{ȅǎǘŜƳǎέΦ 

Á UDE presentation: Johannes-Rau-Forschungsgemeinschaft vor Ort ς Logistik 
ƛƳ ²ŀƴŘŜƭΣ 5ǳƛǎōǳǊƎΣ DŜǊƳŀƴȅΣ !ǇǊƛƭΣ нлмфΦ ά¢ǊŀƴǎǇƻǊǘ LƴƴƻǾŀǘƛƻƴǎ 
9ƳǇƻǿŜǊŜŘ ōȅ .ƛƎ 5ŀǘŀέΦ 

Á UDE presentation: European Big Data Value Forum 2019, Helsinki, Finland. 
hŎǘƻōŜǊΣ нлмфΦ ά!L hǇǇƻǊǘǳƴƛǘƛŜǎ ƛƴ aƻōƛƭƛǘȅ ϧ ¢ǊŀƴǎǇƻǊǘέΦ 

Á UDE presentation: paluno Tech-Talk: Wie KI die Softwaretechnik aufmischt, 
Wǳƭȅ нлмфΣ αaŀǎŎƘƛƴŜƭƭŜǎ [ŜǊƴŜƴ ŦǸǊ {Ŝƭōǎǘ-!ŘŀǇǘƛǾŜ {ƻŦǘǿŀǊŜά όǇŀǊǘ ƻŦ 
ǎŎƛŜƴǘƛŦƛŎ ǎǳƳƳŜǊ α!Lά ƻŦ ǘƘŜ Ŏƛǘȅ ƻŦ 9ǎǎŜƴύ 
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Á UDE and answare webinar presentation: BDV ttt ²ŜōƛƴŀǊ ά.ƛƎ 5ŀǘŀ ƛƴ ǘƘŜ 
¢ǊŀƴǎǇƻǊǘ 5ƻƳŀƛƴΥ ¢ǊŀƴǎŦƻǊƳƛƴƎ ¢ǊŀƴǎǇƻǊǘέΣ WŀƴǳŀǊȅ нлмф 

 
Complementing the presentation of the Education Hub at events, it was advertised as 
part of the BDVe outreach activities as carried out by WP5. 

In addition to that, the Education Hub was promoted by posting more than 100 
YouTube comments on European, data-science-related videos. Also, in order to 
increase visibility and searchability, 50 suitable keywords and meta-tags were added 
to the Education Hub website. 
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6 The Recognition of Skills for Big Data 

Professionals (T4.3-UPM) 

6.1 Task 4.3 Objectives 

Task 4.3 involves the design and implementation of a data science skills recognition 
framework that addresses the principal needs of the main stakeholders in the data 
science ecosystem: data scientists, employers, and educators. From informal 
discussions with members of those groups, the following needs were identified:  

1. Data Scientists need to: 
o Get their training and experience recognised 
o Build credentials which are easily verifiable online 
o Display their skills online 

2. Employers need to: 
o Find candidates who meet their needs 
o Easily evaluate and verify the skills of their job candidates at different 

levels of granularity 
3. Educators need to: 

o Gain publicity for and the branded recognition of their programmes 
o Recognise the partial completion of their training 

4. Employers and Educators need to: 
o Build a community to ensure that training meets demands 

6.2 A Brief Review of Activities in Period 1 

Tasks 4.3 began work in Period 1 on a data science skills recognition framework with 
a focus on competencies gained in formal education, i.e., university courses in the 
form of Bachelors or Masters programmes.  First, different tools for recognising skills 
were considered and compared.  This study concluded with the selection of Open 
Badges as the basis for the new data science skills recognition framework (see BDVe 
D4.6: A Framework for the Recognition of Data Science Skills in Europe [12] for further 
details).  D4.6 also includes a draft of the workflows for the program.  Then the 
categories and levels for the recognitions were considered, and a business plan was 
presented (see D4.2 [11] for more information).  

The main outcome of Period 1 was the initial proposal of a data science skills 
recognition program consisting of five badges, each with three levels (basic, 
intermediate and expert) based upon work from the EDISON project:  

Á Data Science Analytics 
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Á Data Engineering 

Á Data Science Management 

Á Business Process Management 

Á Data Science Research Method and Project Management 

Figure 14¡Error! No se encuentra el origen de la referencia.¡Error! No se encuentra 

el origen de la referencia. shows the design of the three levels of the Data Science 

Analytics badge.  One, two, or three stars represent the basic, intermediate and expert 

levels, respectively. Similar designs were provided for the other badges and were 

included in D4.2 [11] along with the initial proposal for the requirements for each 

badge.  

 

Figure 14: Design of the Data Science Analytics Badge v0.1 

6.3 Comments Received from the Reviewers and their Impact 

on Work Proposed in Periods 2 and 3 

In response to recommendations received from the reviewers of work finished in 
Period 1, Task 4.3 reformulated its work proposal to include a greater emphasis on a 
second skills recognition system focusing on non-formal learning while at the same 
time scaling back on work related to the initial skills recognition system focused on 
formal education.  In particular, the following changes were made: 

1. Regarding non-formal education, we began work on a second skills 
recognition framework.  This second system is based upon the idea of 
endorsements.  It is specifically tailored to include training offered through 
non-formal education; that is, online courses, Massive Open Online Course 
(MOOCs), in-house company training, etc.  Though the focus of this 
framework is on non-formal education, it will be applicable to non-formal 
educational programmes offered by traditional academic institutions 
(universities) as well.   

2. Regarding formal education, from the five badges originally defined, we 
will limit our scope to just the Academic Level of the Data Science Analytics 
Badge.  This decision is consistent with feedback received from industry 
and academia, stating that this badge contains the skills most commonly 
required of data scientists.  Also, the professional level of this badge (which 
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encompasses both non-formal and informal training by data science 
professionals) would have overlapped partially with the second 
framework. 

Accordingly, Table 10 shows the new timeline of work for Period 2 and 3 of Task 4.3.  

Activity Description Start Date End Date 

4.3.1. A Badge-Based Framework for Recognising Data Science 
Skills in Formal Education 

07/2018 12/2020 

4.3.1.1 Analyse the results of the First Pre-Pilot of the Data Science 
Analytics Badge  

07/2018 11/2018 

4.3.1.2. Conduct a Second Pre-Pilot of the Data Science Analytics 
Badge  

12/2018 03/2019 

4.3.1.3 Launch and run the Pilot of the Data Science Analytics Badge 04/2019 09/2019 

4.3.1.4 Rollout the academic level of the Data Science Analytics 
Badge 

10/2019 12/2020 

4.3.2 A Recognition System for Non-Formal Education in Data 
Science  

06/2019 12/2020 

4.3.2.1. Prepare a first version of the logistics and criteria for the 
recognition of non-formal training in data science 

06/2019 01/2020 

4.3.2.2. Evaluation and revision of the proposal to recognise non-
formal training in data science 

02/2020 05/2020 

4.3.2.4. Rollout the recognition of non-formal training in data science 06/2020 12/2020 

Table 10: Timeline of Task 3.4 For Periods 2 and 3 

Figure 15 ƎǊŀǇƘƛŎŀƭƭȅ ǊŜǇǊŜǎŜƴǘǎ ŀ ǎǳƳƳŀǊȅ ƻŦ ǘƘŜ ǘŀǎƪΩǎ Ƴŀƛƴ ƻǳǘŎƻƳŜǎ ŀŦǘŜǊ ǘƘŜ 
ǊŜŦƻǊƳǳƭŀǘƛƻƴ ƻŦ ǘƘŜ ǿƻǊƪ Ǉƭŀƴ ǘƻ ǘŀƪŜ ƛƴǘƻ ŎƻƴǎƛŘŜǊŀǘƛƻƴ ǘƘŜ ǊŜǾƛŜǿŜǊΩǎ ŎƻƳƳŜƴǘǎΦ 
As can be seen in this figure, during Period 2 (month 19-36), the UPM worked both on 
formal education in data science as well as began working on a new framework to 
recognise non-formal education in data science.  
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Figure 15: Summary ƻŦ ¢ŀǎƪ пΦоΩǎ hǳǘŎƻƳŜǎ ƛƴ tŜǊƛƻŘǎ м-3 

6.4 Summary of the Progress in Period 2 

During Period 2, we conducted two rounds of feedback and revision of the 
requirements of the Data Science Analytics Badge, with the result being version 1.0 of 
its requirements.  Then we ran a pilot of the entire application to issue badges process 
in order to further validate the requirements of the badge and to test all steps of the 
workflow with a limited number of institutions.  Three applications to issue badges 
were received, and two were accepted.  Upon the successful completion of the pilot 
and minor changes from lessons learned, we published the first open call for 
applicants to issue the Academic Level of the Data Science Analytics Badge (v.1.0).  
This process is illustrated in Figure 16. 
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Figure 16: Work on the Design of the Data Science Analytics Badge 

In Period 2, Task 4.3 also started working on a recognition strategy for non-formal 
education in data science. During this period, the work focused on identifying the 
needs of non-formal training programmes, students and employers.  An initial 
proposal for the program was presented. 

The next two sections provide further detail regarding the activities performed in Task 
4.3 during Period 2. 

6.5 A Badge-Based Framework for Recognising Data Science 

Skills in Formal Education 

The specific tasks related to the recognition of Data Science Skills in formal education 
given in Table 10 during Period 2 are further detailed in Table 11. 

Activity Description Start Date End Date 

4.3.1 A Badge-Based Framework for Recognising Data Science Skills 
in Formal Education 

07/2018 12/2020 

4.3.1.1 Analyse the results of the First Pre-Pilot of the Data Science 
Analytics Badge  

07/2018 12/2018 

a. Analyse the results gathered from industry, academia and the 
BDVA Activity Group (AG) on the Data Science Badges  

07/2018 11/2018 
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Activity Description Start Date End Date 

b. Propose version 0.2 of the Data Science Analytics Badge 11/2018 12/2018 

4.3.1.2. Conduct a Second Pre-Pilot of the Data Science Analytics 
Badge  

12/2018 03/2019 

a. Distribute version 0.2 of the Data Science Analytics Badge to 
industry and academia 

12/2018 01/2019 

b. Analyse the results gathered from industry, academia and the 
BDVA AG on version 0.2 of the Data Science Analytics Badge  

02/2019 02/2019  

c. Propose version 1.0 of the Data Science Analytics Badge 03/2019 03/2019 

4.3.1.3 Launch and run the Pilot of the Data Science Analytics Badge 04/2019 09/2019 

a. Propose the logistics of the application to issue badges and 
generate instructions and guidelines to be followed by the 
applicants and the reviewers 

04/2019 06/2019 

b. Prepare dissemination materials for the pilot (a new web 
page, a press release, a short academic paper, and various 
presentations) 

05/2019 07/2019 

c. Analyse and evaluate available badge issuing platforms 05/2019 07/2019 

d. Review the applications for issuing the Data Science Analytics 
Badge 

09/2019 10/2019 

e. Finalise the setup of the badge issuing platform 10/2019 10/2019 

f. First badges can be issued by accepted universities 10/2019  

4.3.1.4 1st Open Call to issue the Academic Level of the Data Science 
Analytics Badge 

10/2019 06/2020 

Table 11: Detailed Timeline for activities related to Formal Education 

Below we discuss the work conducted during Period 2. 
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6.5.1 The First Phase of the Pre-Pilot of the Data Science Analytics 
Badge 

D4.2 [11] presented an initial proposal for the levels and requirements of the data 
science badges. At the end of Period 1, the first pre-pilot survey of v0.1 of the levels 
and requirements of the Data Science Analytics Badge was launched to get feedback 
from academia and industry. The requirements of this badge (v0.1) at the three levels 
(basic, intermediate and expert) are shown in Table 12.  

Data Science Analytics (v 0.1) 

 Basic Level Intermediate Level Expert Level 

DSA.1 Choose and execute 
existing data analytics 
and predictive analytics 
tools. 

Identify existing 
requirements and 
develop predictive 
analysis tools. 

Design and evaluate 
predictive analysis tools 
to discover new 
relations. 

DSA.2 Identify existing 
requirements and 
develop predictive 
analysis tools. 

Select most appropriate 
statistical techniques 
and model available 
data to deliver insights 

Assess and optimise 
organisation processes 
using statistical 
techniques. 

DSA.3 Design and evaluate 
predictive analysis tools 
to discover new 
relations. 

Analyse available data 
sources and develop a 
tool that works with 
complex datasets. 

Assess, adapt, and 
combine data sources to 
improve analytics. 

DSA.4 Name and use basic 
performance 
assessment metrics and 
tools. 

Use multiple 
performance and 
accuracy metrics; select 
and use most 
appropriate for specific 
type of data analytics 
application. 

Evaluate and 
recommend the most 
appropriate metrics, 
propose new for new 
applications. 

DSA.5 Define data elements 
necessary to develop 
specified data analytics. 

Develop specialised 
analytics to enable 
decision-making. 

Design specialised 
analytics to improve 
decision-making. 

DSA.5 Choose and execute 
standard visualisation. 

Build visualisations for 
complex and variable 
data. 

Create and optimise 
visualisations to 
influence executive 
decisions. 

Table 12: Requirements of the Data Science Analytics Badge (v 0.1) 

The feedback gathered from industry and academia, was discussed during the BDV 
Activity Group Meeting (AG28) in September 2018. The input gathered from these 
three sources allowed us to generate version 0.2 of the BDVe Data Science Analytics 
badge.  Below we discuss each of these steps. 
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6.5.1.1  Feedback from Academia  

As discussed in D4.2 [11], 10 universities were contacted to get feedback about v0.1 
of the Data Science Analytics badge (Appendix C shows the questionnaires distributed 
to the academic institutions). From them, five replied with feedback about the badge. 
We will now present and analyse this feedback. 

6.5.1.1.1 Academic Reply #1 

¢Ƙƛǎ ǳƴƛǾŜǊǎƛǘȅ ŀƴǎǿŜǊŜŘ άȅŜǎέ ǘƻ ŀƭƭ ƻŦ ǘƘŜ ǉǳŜǎǘƛƻƴǎ ǊŜƎŀǊŘƛƴƎ ǿƘŜǘƘŜǊ ǘƘŜ 
mentioned skills were included in their program except ŦƻǊ ǘƘŜ ǎƪƛƭƭ άCreate and 
ƻǇǘƛƳƛǎŜ Ǿƛǎǳŀƭƛǎŀǘƛƻƴǎ ǘƻ ƛƴŦƭǳŜƴŎŜ ŜȄŜŎǳǘƛǾŜ ŘŜŎƛǎƛƻƴǎΣέ ǿƘƛŎƘ ǘƘŜȅ ǎŀƛŘ ƛǎ ƴƻǘ 
included.  They also provided answers regarding where evidence could be obtained 
for the acquisition of all of the required skills.  It is interesting to note that: 

Á Their evidence for the related skills at the three different levels all come from 

the same source.  LΦŜΦΣ άChoose and execute existing data analytics and 

predictive analytics ǘƻƻƭǎέΣ άLŘŜƴǘƛŦȅ ŜȄƛǎǘƛƴƎ ǊŜǉǳƛǊŜƳŜƴǘǎ ŀƴŘ ŘŜǾŜƭƻǇ 

ǇǊŜŘƛŎǘƛǾŜ ŀƴŀƭȅǎƛǎ ǘƻƻƭǎέΣ ά5ŜǎƛƎƴ ŀƴŘ ŜǾŀƭǳŀǘŜ ǇǊŜŘƛŎǘƛǾŜ ŀƴŀƭȅǎƛǎ ǘƻƻƭǎ ǘƻ 

ŘƛǎŎƻǾŜǊ ƴŜǿ ǊŜƭŀǘƛƻƴǎΦέ ŀƭƭ ŎƻƳŜ ŦǊƻƳ ŀƴ assignment of the module on 

Machine Learning.  This seems to imply that students obtain Expert Level 

experience with five of the six skills upon their first contact with the subject 

matter.  As previously mentioned, the expert level of the sixth skill is not 

included in their program. 

Á The evidence for two of the six skills (#4 and #5) at all three levels come from 

their end of the year project.  This seems to imply that at least two of the five 

ǎƪƛƭƭǎ ŀǊŜ ƻōǘŀƛƴŜŘ ǘƘǊƻǳƎƘ ŎƻƴŘǳŎǘƛƴƎ ŀ άƘŀƴŘǎ-ƻƴέ ǇǊƻƧŜŎǘΦ 

They also provided the following feedback: 

Á Q: If your program does not include training for any of the required skills, do 

you think that it is unreasonable to expect that it does? 

A: The only skill that the MSc Computer Science ς Data Analytics does not 
ǎǳǇǇƻǊǘ ƛǎ άCreate and optimise visualisations to influence executive 
ŘŜŎƛǎƛƻƴǎέΣ ŀǎ ǘƘŜ ŎǳǊǊŜƴǘ ƳƻŘǳƭŜ ƻƴ 5ŀǘŀ ±ƛǎǳŀƭƛǎŀǘƛƻƴ ŘƻŜǎ ƴƻǘ ǎǳǇǇƻǊǘ ƛǘΦ  
This is not unreasonable, as this is quite a complex skill that could be addressed 
at a higher level of education. 

Á Q: How much effort was needed to analyse your program and provide the 

above information for each badge? 

A: This was a complicated procedure, as each requirement is covered by 
different modules in the MSc Computer Science ς Data Analytics.  Modules are 
centrally described in terms of the topics covered, but not in different levels of 
expertise gained 

Á Q: Do you have any other comments/suggestions regarding the badge groups 

or their required skills? 
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A: There was no evidence for each requirement that was taken from the MSc 
overall.  Each requirement referred to a specific module, as this MSc contains 
a variety of modules that cater for different skillset needs concerning Data 
Science.  What is also interesting is that to get this badge, a student would 
need to register for multiple models.  From the initial analysis, no single 
module gives the required skills. That is not to say that a module could include 
an assignment to cover all of these points. For example, I teach a module on 
case studies for data analytics. I could, in theory, design some assessments to 
give the above badges and to cover all the levels. In fact, I would be willing to 
Řƻ ǘƘƛǎ ŀǎ ŀ ǇƛƭƻǘΧΦ 

6.5.1.1.2 Academic Reply #2 

This university replied that they could not answer the questionnaire without first 
clarifying the content and wording of the required skills.  They proceeded to comment 
on the content of each required skill as given below: 

Basic level 

Á Q: Identify existing requirements and develop predictive analysis tools. 
A: These are two different types of skills that should be separated.  
Furthermore, developing predictive analysis tools is hardly a basic level skill. 

Á Q: Design and evaluate predictive analysis tools to discover new relations. 
A: Again, I think predictive analysis tools is misleading in this context (do you 
mean "predictive models"?).  "Discover new relations" is too informal.  What 
about descriptive models? 

Á Q: Name and use basic performance assessment metrics and tools. 
A: "Basic performance assessment metrics" should be "performance metrics," 
and I am not sure what you mean by "tools" in this context. 

Á Q: Define data elements necessary to develop specified data analytics. 
A: This is both unclear and incomplete (something appears to be missing after 
"data analytics"). 

Á Q: Choose and execute standard visualisation. 
A: How do you execute visualisation?  Do you mean to execute a tool (again)? 
What about knowledge about basic concepts and techniques? 

Intermediate level 

Á Q: Identify existing requirements and develop predictive analysis tools. 
A: This was already present at the basic level. 

Á Q: Select most appropriate statistical techniques and model available data to 
deliver insights. 
A: "Most appropriate" is hard to assess.  I suggest removing "most".  Who 
creates/delivers insights?  Reformulate. 
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Á Q: Analyse available data sources and develop a tool that works with complex 
datasets. 
A: Two separate (but not clearly specified) types of skill again.  Clarify 
"complex". 

Á Q: Use multiple performance and accuracy metrics; select and use most 
appropriate for specific type of data analytics application. 
A: Accuracy is a performance metric.  The metrics are typically complementary, 
i.e., gives different views, and it is often not meaningful to say what is "most 
appropriate" (cf. comparing apples and pears). 

Á Q: Develop specialised analytics to enable decision-making. 
A: Not clear what differentiates this from the previous points. 

Á Q: Build visualisations for complex and variable data. 
A: Again, the terms ("complex" and "variable") have to be clearly defined 

Expert level 

Á Q: Design and evaluate predictive analysis tools to discover new relations. 
A: This was already mentioned at the basic level. 

Á Q: Assess and optimise organisation processes using statistical techniques. 
A: I am not sure why this application area has to be considered at the expert 
level only.  Is it really meaningful to point out this application area? 

Á Q: Assess, adapt, and combine data sources to improve analytics. 
A: Although the terms have to be clarified, I consider this to be a basic level 
skill. 

Á Q: Evaluate and recommend the most appropriate metrics, propose new for 
new applications. 
A: This needs to be reformulated, as part of it is already covered, and the new 
part is too informal.  (To be able to propose is not sufficient.) 

Á Q: Design specialised analytics to improve decision-making. 
A: This is too shallow and does not consider any obvious additional skill. 

Á Q: Create and optimise visualisations to influence executive decisions. 
A: What is the point of separating out "executive" decisions, and exactly what 
are the criteria for these? 

6.5.1.1.3 Academic Reply #3 

This university replied that they do teach all of the required skills at all three levels in 
their program.  They made some observations: 

Á Skills at the basic level are all covered by assignments and questions on exams, 
with the exception being the first skill which is only covered by an assignment. 

Á At the intermediate level, all skills are covered by assignments and questions 
on exams, while three could also be covered in group projects and an oral 
defence. 

Á At the expert level three skills are covered by elective/optional classes, two (#3 
and #5) could be covered in group projects and an oral defence and the last 
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(#6) in addition to the possibility of it being covered in group projects and an 
oral defence it could also be covered by an individual project.  This seems to 
imply that not all students who graduate their program would obtain the 
expert level. 

Finally, they provided the following relevant feedback: 

Á Q: Do you have any other comments/suggestions regarding the badge groups 
or their required skills? 
A: Sometimes, the description of the skill is a bit too vague, e.g. between these 
ǘǿƻ ŀǘ ŜȄǇŜǊǘ ƭŜǾŜƭΥ ά5ŜǎƛƎƴ ŀƴŘ ŜǾŀƭǳŀǘŜ ǇǊŜŘƛŎǘƛǾŜ ŀƴŀƭȅǎƛǎ ǘƻƻƭǎ ǘƻ ŘƛǎŎƻǾŜǊ 
new relationǎέΣ ŀƴŘ ά5ŜǎƛƎƴ ǎǇŜŎƛŀƭƛǎŜŘ ŀƴŀƭȅǘƛŎǎ ǘƻ ƛƳǇǊƻǾŜ ŘŜŎƛǎƛƻƴ-ƳŀƪƛƴƎέ 
can be understood as being the somehow same, because if you design a 
predictive analysis tool to discover new relations, this can really help you to 
improve the decision making I believe.  
However, I feel that the efforts BDVe is doing here by classifying badges in the 
5 competence groups are very relevant.  It will be very helpful indeed to better 
qualify and position a curriculum track.  Thanks! 

6.5.1.1.4 Academic Reply #4 

This university provides training for all of the required skills at three levels. 
Additionally, they identify the specific subjects and assignments that provide evidence 
regarding such knowledge. 

With respect to the open questions, this university addressed the last two.  

Á Q: How much effort was needed to analyse your program and provide the 
above information for each badge?   
A: 1 month 

Á Q: Do you have any other comments/suggestions regarding the badge groups 
or their required skills? 

A: Big data infrastructures 

6.5.1.1.5 Conclusions from Academic Results 

The main issues which emerged from the feedback were summarised as follows (to be 
able to refer to them later in the document they have been numbered A.X) 

Á A.1. The skills were too centred on predictive models; they should also include 
skills related to descriptive models. (academic 2 response 2) 

Á A.2. The skills related to data preparation and visualisation should be made 

clearer. (academic 1 and 2 response 6) 

Á A.3. There appeared to be a mixing of concepts related to tools and models. 

(academic 2 response 2 and 3) 

Á A.4. Skills regarding visualisation seem to be centred on higher-level positions. 

(academic 2 response 6) 
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Á !ΦрΦ ²ƻǊŘǎ ǎǳŎƘ ŀǎ άŎƻƳǇƭŜȄέ ǿŜǊŜ ƴƻǘ ǎǳŦŦƛŎƛŜƴǘƭȅ ǎǇŜŎƛŦƛŎ ŀƴŘ ǎƘƻǳƭŘ ōŜ 

removed or clarified. (academic 2 response 2 inter) 

Á A.6. In general, the process of evaluating whether a program teaches the 

required skills could require a significant effort. (academic 1 general 

comments) 

Á A.7. Providing evidence was not always straight forward. (academic 1 general 

comments) 

Á A.8. The description of the skills was vague. (academic 3 general comments) 

We note that university #3 also mentioned the lack of skills related to Big Data 
Infrastructures (general comments).  However, these skills belong to the badge related 
to Big Data Engineering, which was not part of this pre-pilot evaluation. 

6.5.1.2  Feedback from Industry  

As shown in D4.2 [11], eight industries were contacted to get feedback about the Data 
Science Analytics badge v0.1 (Appendix D shows the questionnaire distributed). Below 
we discuss the input provided by the five organisations that provided feedback. 

6.5.1.2.1 Industry Reply #1 

 They defined three job titles: 

1. Data scientist for big data solutions 

2. Researcher on Big Data 

3. Big data and AI developer 

The next figures summarise the information provided by Industry reply #1 regarding 
the relevance of the required skills to the three positions.  

 
Figure 17: The relevance of basic level skills for Industry 1 
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Figure 18: The relevance of intermediate-level skills for Industry 1 

 

 
Figure 19: The relevance of expert level skills for Industry 1 

In general, in all levels, all of the skills had a relevance higher than three for the 
different job titles.  Although there was not a clear relationship between job titles and 
levels, it seems that the Basic and Intermediate levels were more relevant for Big Data 
and AI Developer, while the Expert level was more relevant for Researcher on Big Data.  

Industry 1 also provided the following comments regarding the descriptions of the 
skills: 

Basic Level 

Á Q: Design and evaluate predictive analysis tools to discover new relations. 
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A: Not entirely clear.  Mix between design (which suggests further 
implementation) and evaluate (which may either suggests reuse of existing 
tools or evaluation, but with no specific implementation stage is hard to 
understand).  I would ǎǳƎƎŜǎǘ ǎŀȅƛƴƎΣ ά5ŜǎƛƎƴΣ ƛƳǇƭŜƳŜƴǘ ŀƴŘ ŜǾŀƭǳŀǘŜΧέ ƛŦ 
ȅƻǳ ŀƛƳ ŀǘ ǘƘŜ ŘŜǾŜƭƻǇƳŜƴǘ ƻŦ ǘƘŜ ǎƻƭǳǘƛƻƴΣ ƻǊ ŀƭǘŜǊƴŀǘƛǾŜƭȅ ά9ǾŀƭǳŀǘŜ ŀƴŘΣ ƛŦ 
ƴŜŜŘŜŘΣ ŘŜǎƛƎƴ ŀƴŘ ƛƳǇƭŜƳŜƴǘΧέ 

Á Q: Name and use basic performance assessment metrics and tools 
A: perhaps use άōŜƴŎƘƳŀǊƪƛƴƎέ ƛƴǎǘŜŀŘ ƻŦ άǇŜǊŦƻǊƳŀƴŎŜΦέ 

Á Q: Define data elements necessary to develop specified data analytics. 
!Υ bƻǘ ŜƴǘƛǊŜƭȅ ŎƭŜŀǊΦ  LΩƳ ƴƻǘ ǎǳǊŜ ƛŦ ȅƻǳ ƳŜŀƴ Řŀǘŀ ǇǊŜǇŀǊŀǘƛƻƴ ǘŀǎƪǎ ƘŜǊŜΣ 
such as data pre-processingΣ ŎƭŜŀƴǎƛƴƎΣ ŜǘŎΦ ά5ŜŦƛƴŜ Řŀǘŀ ŜƭŜƳŜƴǘǎέ ƛǎ ŀ ōƛǘ 
confusing 

Expert Level 

Á Q: Design and evaluate predictive analysis tools to discover new relations. 
A: Not entirely clear.  See my comments above for the basic level. 

Á Q: Assess and optimise organisation processes using statistical techniques. 
A: Yes, but why focus only on statistical techniques? 

Á Q: Assess, adapt, and combine data sources to improve analytics. 
A: Yes, but I guess this is related to data preparation and preprocessing, which 
is a more well-known way to phrase it. 

They also provided the following feedback: 

Á Q: Are there data science skills in the area of data analytics which your 
company typically requires which are not included in the requirements for the 
badges? 
A: There is no reference to horizontal domains.  Sometimes we ask for data 
ǎŎƛŜƴǘƛǎǘǎ ǿƛǘƘ ƪƴƻǿƭŜŘƎŜ ƛƴ ǎƻƳŜ ǾŜǊǘƛŎŀƭǎ όƛΦŜΦ ōŀƴƪƛƴƎΣ ŜƴŜǊƎȅΧύΣ ǿƘƛŎƘ ƛǎ ŀ 
ǎƪƛƭƭ ǘƘŀǘ ƛǎ ŀƭǎƻ ǊŜǉǳƛǊŜŘ ŦǊƻƳ ƻǳǊ ƳŀǊƪŜǘǎ ŀƴŘ ǎŜŎǘƻǊǎΦ  ²Ŝ ŘƻƴΩǘ ŦƻŎǳǎ 
specifically on predictive models.  I miss skills related to descriptive analytics, 
prescrƛǇǘƛǾŜ ŀƴŀƭȅǘƛŎǎΣ ŘƛŀƎƴƻǎƛǎΣ ŜǘŎΦ  Lƴ ŦŀŎǘΣ ǿŜ ŘƻƴΩǘ ǳǎǳŀƭƭȅ ƳŜƴǘƛƻƴ ǘƘƛǎ ƛǎ 
our job positions, but rather we ask of specific techniques and tools, rather 
than focusing on types of data analytics. 

Á Q: Do you have any other comments/suggestions regarding the badge groups 
or their required skills? 
!Υ ²Ŝ ŘƻƴΩǘ ŘƛǾƛŘŜ ǘƘŜ ŎŀƴŘƛŘŀǘŜǎ ƛƴǘƻ ǘƘǊŜŜ ŎŀǘŜƎƻǊƛŜǎΣ ōǳǘ ǊŀǘƘŜǊ ƛƴǘƻ ǘǿƻΥ 
junior and senior.  So, three categories sound a bit weird from the point of view 
of our way we hire people.  We do have more than three category levels once 
ǇŜƻǇƭŜ ŀǊŜ ƘƛǊŜŘΣ ōǳǘ ƛƴ ǘƘŜ ǎŜƭŜŎǘƛƻƴ ǇǊƻŎŜǎǎΣ ǿŜ ŘƻƴΩǘ ǳǎŜ ǘƘƛǎΦ 

6.5.1.2.2 Industry Reply #2 

This company defined the following three roles: 
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1. Data Scientist: analyses and enriches data by deploying various kinds of data 

analytics methods, models and algorithm; extracts and visualises business-

relevant information, explores new data analytics-enabled business 

opportunities and discusses those with stakeholder 

2. Data Analyst: conducts an analysis of data using various methods and tools to 

extract information as a basis for decision making 

3. Data Steward: defines and implements strategies to enable end-to-end access 

to data 

They did not distinguish between the three levels of the skills when hiring, so they 
provided answers only for the basic level, as shown in Figure 20.  Furthermore, they 
redefined the scale of answers as follows: 

1. (not used) 

2. Starter 

3. Basic 

4. Advanced Level 

5. Expert Level 

 
Figure 20: The relevance of Basic Level skills for Industry 2 

 

In general, from this survey, we conclude that: 

Á For the Data Scientist position, all the skills were considered to be advanced except 

for the first which was considered to be an expert level skill 

Á For the Data Analysis position, all the skills were considered to be basic, except for 

the first, which was considered to be advanced. 
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Á For the Data Steward position, the first and the last skills were considered to be at 

the basic level while the others were all at the starter level. 

They did not provide any feedback regarding the skills themselves. 

6.5.1.2.3 Industry Reply #3 

This company did not define different job titles.  Figure 21 shows the information they 
provided regarding the relevance of the required skills to their hiring, in general, using 
only the basic level. In this case, all of the skills had the highest relevance for them. 

 
Figure 21: The relevance of Basic Level skills for Industry 3 

 

Regarding the skills themselves, they provided the following feedback: 

Á Q: Define data elements necessary to develop specified data analytics. 
A: bƻǘ ŎƭŜŀǊ ǿƘŀǘ άǎǇŜŎƛŦƛŜŘ Řŀǘŀ ŀƴŀƭȅǘƛŎǎέ ƛǎ ƳŜŀƴǘ ƘŜǊŜΦ 

Á Q: Choose and execute standard visualisation. 
A: ²Ƙŀǘ ƛǎ άǎǘŀƴŘŀǊŘ ǾƛǎǳŀƭƛǎŀǘƛƻƴέΣ ŀƴŘ ǿƘŀǘ ǿƛƭƭ ǘƘŜ άƴƻƴ-standard 
Ǿƛǎǳŀƭƛǎŀǘƛƻƴέ ōŜΚ 

Á Q: Develop specialised analytics to enable decision-making. 
A: !ƴŀƭȅǘƛŎǎ ǿƘŀǘ ΧΦΚ !ƴŀƭȅǘƛŎǎ ǘƻƻƭǎ ƻǊ ŀƴŀƭȅǘƛŎǎ ƳŜǘƘƻŘǎ ΧΦ {ƻƳŜǘƘƛƴƎ ƛǎ 
missing here. What is specialised analytics? Every analytics method is kind of 
specialised. 

Á Q: Assess and optimise organisation processes using statistical techniques. 
A: ²Ƙŀǘ ŀǊŜ άƻǊƎŀƴƛǎŀǘƛƻƴ ǇǊƻŎŜǎǎŜǎέ ƛƴ ǘƘƛǎ ŎƻƴǘŜȄǘΚ 

Á Q: Design specialised analytics to improve decision-making. 
A: !ƴŀƭȅǘƛŎǎ ǿƘŀǘΚ ²Ƙŀǘ ƛǎ άǎǇŜŎƛŀƭƛǎŜŘ ŀƴŀƭȅǘƛŎǎέΚ {ŜŜ ǘƘŜ ǎŀƳŜ ŎƻƳƳŜƴǘ 
above. 
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Other comments: 

Á A: LΩƳ ƴƻǘ ƛƴ ŦŀǾƻǳǊ ƻŦ ŘŜŦƛƴƛƴƎ о ŘƛŦŦŜǊŜƴǘ ŎŀǘŜƎƻǊƛŜǎ όōŀǎƛŎΣ ƛƴǘŜǊƳŜŘƛŀǘŜΣ ŀƴŘ 

expert). I would more like to see a basic level and then several specific 

extensions like one extension for deep dive in visualisation or deep dive in 

ǘƻƻƭǎΣ ΧΦ 

Á A: For me, the topics mentioned in this line and the 2 lines above are quite 

similar. I would combine them to just one line. 

Basic Level Intermediate Level Expert Level 

Choose and execute existing data 
analytics and predictive analytics 
tools. 

Identify existing requirements 
and develop predictive 
analysis tools. 

Design and evaluate 
predictive analysis tools 
to discover new 
relations. 

Identify existing requirements and 
develop predictive analysis tools. 

Select most appropriate 
statistical techniques and 
model available data to 
deliver insights 

Assess and optimise 
organisation processes 
using statistical 
techniques. 

Design and evaluate predictive analysis 
tools to discover new relations. 

Analyse available data 
sources and develop a tool 
that works with complex 
datasets. 

Assess, adapt, and 
combine data sources to 
improve analytics. 

Table 13: Replies from people with Basic, Intermediate and Expert levels. 

6.5.1.2.4 Industry Reply #4 

They defined the following three job titles: 

Á Data Engineer: a person whose primary job responsibilities involve preparing 

data for analytical or operational uses 

Á Data Scientist: a person employed to analyse and interpret complex digital 

data, such as the usage statistics of a website, especially in order to assist a 

business in its decision-making 

Á Data Architect: a person whose primary job responsibilities involve defining 

how the data will be stored, consumed, integrated and managed by different 

data entities and IT systems 

Figure 22, Figure 23 and Figure 24 show respectively the information regarding the 
relevance of the required skills to the three positions, and the three levels. Notice that 
for the basic level, there were two skills that they did not consider relevant. 
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Figure 22: The relevance of Basic Level skills for Industry 4 

 

 

 
Figure 23: The relevance of Intermediate Level skills for Industry 4 
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Figure 24: Relevance of Expert Level skills for Industry 4 

According to this information, the Data Scientist position was very related to all of the 
skills in all of the three levels, but the best fit was with the Expert level.  Most of the 
skills had a low relevance for Data Architect and Data Engineer jobs (most skills in the 
three levels are valued under 2). However, this company did not suggest that any skills 
were missing in the badges for these positions.  

They provided the following feedback regarding the skills: 

Basic level 

Á They eliminated the following two skills from this level: 

Identify existing requirements and develop predictive analysis tools. 

Design and evaluate predictive analysis tools to discover new relations. 

Expert level 

Á In the skill: Assess and optimise organisation processes using statistical 

ǘŜŎƘƴƛǉǳŜǎΣ ǘƘŜȅ ǇǊƻǇƻǎŜŘ ǘƘŀǘ ǘƘŜ ǿƻǊŘ άƻǊƎŀƴƛǎŀǘƛƻƴέ ōŜ ǊŜƳƻǾŜŘΦ 

Á In the skill: Create and optimise visualisations to influence executive decisions, 

ǘƘŜȅ ǇǊƻǇƻǎŜŘ ǘƘŀǘ άƛƴŦƭǳŜƴŎŜ ŜȄŜŎǳǘƛǾŜέ ōŜ ŎƘŀƴƎŜŘ ǘƻ άǎǳǇǇƻǊǘέΦ 

 
Furthermore, they commented: 

Á Q: Are the descriptions of the required skills for each of the badges easily 
understood? 
A: In general, please, link with concrete knowledge, methods, languages, tools, 
platforms, or infrastructure to ease its understanding. 

Á Q: Do you have any other comments/suggestions regarding the badge groups 
or their required skills? 
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A: To simplify in three groups. 

6.5.1.2.5 Industry Reply #5 

This company worked with three job titles: 

Á Business understanding 
Á Data exploration and analysis 
Á Data modelling 

The relevance of the different skills for each job is presented in Figure 25, Figure 26, 
and Figure 27 for each of the three levels.  

 
Figure 25: The relevance of Basic Level skills for Industry 5 
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Figure 26: The relevance of Intermediate Level skills for Industry 5 

 
Figure 27: The relevance of Expert Level skills for Industry 5 

As we can see, most skills at the three levels were highly relevant to the Data 
Modelling and Data Exploration and Analysis job profiles.  However, for Business 
Understanding positions, relevance was no higher than 2. This company provided 
some detailed comments about their Business Understanding positions that are 
presented below.  

Regarding the skills, they only provided one comment for the basic level:  

Basic level 

In the skill: Define data elements necessary to develop specified data analytics, 
ǘƘŜȅ ƳŜƴǘƛƻƴŜŘΥ ά²Ƙŀǘ ƪƛƴŘǎ ƻŦ Řŀǘŀ ŜƭŜƳŜƴǘǎΚ  tǊƻǾƛŘŜ ǎƻƳŜ ŜȄŀƳǇƭŜǎΦέ 

Furthermore, they commented: 

Á Q: Are there data science skills in the area of data analytics which your 
company typically requires which are not included in the requirements for the 
badges? 
A: For the data science job title 1 (Business understanding), there are no 
specific required skills mentioned in the tables. The business understanding 
step is essential to understand what is the exact business goal to develop any 
data analysis and optimisation in an organisation.  

Á Q: Do you have any other comments/suggestions regarding the badge groups 
or their required skills? 
A: The required skills associated with the business understanding job would be 
the following: 
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o have a firm grasp of the company's business goals and objectives as 
well as an understanding of the KPIs which let them know if they are 
heading in the right direction 

o understand how the problem you solve can impact the business 
o Communication ability. Able to clearly and fluently translate the 

technical findings to a non-technical team, such as the Marketing or 
Sales departments (for example, know how to create a storyline around 
the data to make it easy for anyone to understand) 

o Critical thinking 

6.5.1.2.6 Conclusions from Industrial Replies 

According to the information provided by the industrial replies, we identified the 
following relevant issues, which have been number I.X: 

Á I.1. It was not necessary to provide three levels, maybe 2 would be enough. 

(all, except industry 5, in general comments) 

Á I.2. It was clear that the badge is for data scientist (in the sense of analytics). 

(all according to the definition of roles and importance of the skills) 

Á I.3. The separation between data preparation tasks and data analytics was not 

clear. (industry 1 reply 2, 3, 4 and industry 5 replies 1) 

Á LΦпΦ 5ŀǘŀ ŀƴŀƭȅǘƛŎǎ ǿŀǎ ǘƻƻ ŦƻŎǳǎŜŘ ƻƴ άǇǊŜŘƛŎǘƛǾŜέ ǿƘŀǘ ŀōƻǳǘ άŘŜǎŎǊƛǇǘƛǾŜέΚ 

(industry 1 and 3 replies 2 all levels) 

Á I.5. No skills in particular domains, this would be interesting for senior-level 

positions. (industry 1, and industry 5 general comments) 

Á I.6. No skills in particular tools. (industry 1 in general in all the replies makes 

this point) 

Á I.7. It looks like tools, techniques, and evaluation metrics were mixed together. 

(industry 1 and 2 replies to questions 3 and 4 all levels) 

Á I.8. The part regarding visualisation was not clear. (industry 1, 2 and 4 replies 

6 all levels) 

Á LΦфΦ wŜƳƻǾŜ ǘƘŜ άƻǊƎŀƴƛǎŀǘƛƻƴέ ǇǊƻŎŜǎǎŜǎ ǇŀǊǘΦ  ¢Ƙƛǎ ǿŀǎ ŀ ƳƛȄǘǳǊŜ ƻŦ ŘƻƳŀƛƴ 

and functionality in general.  (industry 1 expert level question 6) 

Á I.10.The problem of having the same competence evaluated at different levels 

was not clear and should be clarified. (industry 1 general comments) 

6.5.1.3  The September 2018 BDVA Activity Group Meeting (AG28)  

The proposed badge program, as well as the previous results provided by industry and 
academy, were discussed during the BDVA Activity Group meeting (AG28) held in 
Brussels on September 12, 2018.  

The objectives of the meeting were as follows: 

Á Give an overview of the proposed data science skills recognition framework 
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Á Present the initial version of the types and requirements for the recognitions 
Á Conduct a working session to gather comments regarding the proposal 
Á Discuss the survey results and reach a consensus regarding modifications to 

the initial proposal 

Here is a summary of the general discussion regarding the badge program.  In order 
to be able to make reference to these conclusions and comments later in the 
document, they have been labelled AG.X: 

AG.1. Concerns were expressed regarding how we could ensure the quality of the 

education the badge holders receive. At this point, the focus of the upcoming 

pilot is on formal education programmes, and as such, we can assume that the 

accreditation required by the degrees in question would ensure the quality of 

the training. Obviously, there are quality differences between different 

accredited degree programmes but addressing this problem seems to be outside 

the scope of the BDVe project. It was suggested that the evidences included as 

ǇŀǊǘ ƻŦ ǘƘŜ ōŀŘƎŜΩǎ ƳŜǘŀ-data could also provide additional information 

regarding the quality of the training. We discussed two possibilities for the 

contents of these evidences: 

Á A copy of the actual work submitted by each student - The advantage of 

this option is that employers would be able to see real examples of the job 

ŎŀƴŘƛŘŀǘŜΩǎ ǿƻǊƪΦ  ¢ƘŜǎŜ ŜȄamples would also give information regarding 

the level of the skill acquired.  The main disadvantages include legal 

problems related to DP and the administrative overhead of gathering and 

publishing this evidence. 

Á A copy of the assignment, exam question, laboratory description etc. - The 

advantage of this option is that some information regarding the level of the 

training of the candidate would be provided while at the same time less 

work would be involved than in publishing each submission.  The main 

disadvantage would be the possible unwillingness on the part of the 

educators to publish documents, including things like exam questions 

(which they might want to reuse in the future). 

Given that the first version of the badge requirements had six required skills 
for each level of each badge, and that each of the six could come from six 
different evidences, it is possible that a significant amount of information 
would need to be organised and presented.  Maybe it would be possible to 
select one or two to serve as representative examples to simplify the work of 
the educators. 
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Lǘ ǿŀǎ ǎǳƎƎŜǎǘŜŘ ǘƘŀǘ ƛƴ ǘƘŜ ŦǳǘǳǊŜΣ ŀ ƳƻǊŜ ΨŎŜǊǘƛŦƛŎŀǘŜΩ ǘȅǇŜ ƳƻŘŜƭ ŎƻǳƭŘ ōŜ 
implemented with common standardised exams.  This would provide a 
common baseline that could be used to directly compare candidates.  But this 
suggestion is rather complicated; exams would need to be written and 
evaluated, also proctoring facilities would need to be arranged (especially if 
the exams were administrated outside the universities/training facilities).  
Furthermore, it was not clear that a standardised exam would provide 
evidence of the depth of skills required.  Candidates should not just know how 
to do something but should also be able to do it.  It was agreed that we would 
revisit this suggestion in the future if the program is successful. 

AG. 2. Concerns were expressed regarding the quantity of administrative overhead on 

the part of the educators in the process of issuing badges.  It was felt that 

faculty would be unwilling to commit to the additional work without 

compensation and/or clear evidence of the benefits of the programme. 

We discussed some of the feedback received from the submitted surveys regarding 

the three levels of the Data Science Analytics Badge requirements (the badges which 

we will pilot in the spring) and reached the following conclusions: 

AG.3 It was agreed that three levels for each badge were excessive, especially if 

students completing MSc-level studies would most typically be eligible to apply 

for the third level.  It was suggested that we provide two levels, one which was 

more knowledge and academic training based and a second level, which would 

require a certain amount of real professional experience.  This is somewhat 

ǊŜƭŀǘŜŘ ǘƻ 95L{hbΩǎ ƴƻǘƛƻƴǎ ƻŦ ŎƻƳǇŜǘŜƴŎŜ όǘƘŜ ŀŎŀŘŜƳƛŎ ƭŜǾŜƭ) and skill (the 

professional level).  This change was agreed upon. 

AG.4. It was agreed that the absence of descriptive models was a problem (only 

predictive models are mentioned in the requirements).  It was agreed that 

ΨŘŜǎŎǊƛǇǘƛǾŜΩ ǎƘƻǳƭŘ ōŜ ŀŘŘŜŘ ǿƘŜǊŜver predictive models are mentioned.  

AG.5. The question of whether specific tools should be mentioned in the requirements 

was discussed. The observation was made that different organisations 

encourage their employees to use different tools and that even if very popular 

tools were selected, ǘƘŜȅ ǿƻǳƭŘ ƴƻǘ ƴŜŎŜǎǎŀǊƛƭȅ ǎŀǘƛǎŦȅ ŜǾŜǊȅƻƴŜΩǎ ƴŜŜŘǎΦ  

Furthermore, once a data scientist knows how to solve a certain problem with a 

particular tool, training them to use another tool to solve the same problem is 

not difficult. Thus, it was concluded that mentioning specific tools was not 

necessary. 
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AG.6.  The question of mentioning specific domains of knowledge was also discussed, 

and it was agreed that there were too many domains to be addressed and that, 

in any case, it was too specific. 

AG.7. It was agreed that the separation between data preparation tasks and data 
analytics should be clarified.  The importance of data preparation was emphasised. 

6.5.1.4  Version 0.2 of the Data Science Analytics Badge: Levels and Requirements  

The results of the pre-pilot survey provided two sets of recommendations regarding 
the badges and their requirements: 

Á Recommendations provided by universities (see section ¡Error! No se 
encuentra el origen de la referencia.). 

Á Recommendations provided by industry (see section ¡Error! No se 
encuentra el origen de la referencia.). 

Those recommendations, as well as other issues, were discussed during the 
September 2018 BDVA Skills AG meeting (see section 6.5.1.3). 

Below we provide a consolidated list of all the recommendations to ensure that they 
are all addressed in the levels and requirements of the new version (0.2) of the Data 
Science Analytics badge. 

To identify overlaps between academic and industrial recommendations, we begin 
with Table 14, which shows the recommendations provided by industry (rows) and by 
universities (columns) with crosses in places where the recommendations coincide. As 
can be seen, there were four very similar suggestions. This is the case of: 

Á (A2 and I3) 
o The skills related to data preparation and visualisation should be made 

clearer 
o The separation between data preparation tasks and data analytics was 

not clear) 
Á (A1 and I4)  

o The skills were too centred on predictive models; they should also 
include skills related to descriptive models 

o 5ŀǘŀ ŀƴŀƭȅǘƛŎǎ ǿŀǎ ǘƻƻ ŦƻŎǳǎŜŘ ƻƴ άǇǊŜŘƛŎǘƛǾŜέ models. What about 
άŘŜǎŎǊƛǇǘƛǾŜέ models? 

Á (A3 and I7)  
o There appeared to be a mixing of concepts related to tools and models 
o It looks like tools, techniques, and evaluation metrics were mixed 

together 
Á (A2 and I8) 

o The skills related to data preparation and visualisation should be made 
clearer 

o The part regarding visualisation was not clear 
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 A.1 A.2. A.3. A.4. A.5. A.6. A.7. A.8. 

I.1         

I.2.         

I.3.  X       

I.4. X        

I.5.         

I.6.         

I.7.   X      

I.8.  X       

I.9.         

I.10.         

Table 14: Consolidation of Recommendations provided by academia and 
industry 

Table 15 summarises the consolidated recommendations provided by industry and 
universities, along with the recommendations regarding their inclusion or not from 
the AG. Note that in this table, we have removed the general comments related to the 
process itself (A7 and A8).  These recommendations will be considered at a later date. 
In designing the new version of the levels and requirements of the Data Analytics 
Badge, the consolidated recommendations for which the AG did not explicitly provide 
feedback, as well as those for which the AG provided agreement, will be considered.  
These recommendations are marked with a check in the last column.  (As such, I5 and 
I6, will not be considered based upon the disagreement of the AG.) 

Academic/Industrial 

Recommendations 

BDVA Activity Group Recommendations Will it be 

considered in 

the revision? 

I.1 It is not necessary to 

provide three levels, maybe 

2 would be enough 

AG.3. It was agreed that three levels for each 

badge were excessive, especially if students 

completing MSc-level studies would most 

typically be eligible able to apply for the third 

level.  It was suggested that we provide two 

levels, one which was more knowledge and 

academic training based and a second level, 

which would require a certain amount of real 

professional experience. 

o 

I.2. It was clear that the 

badge is for data scientist (in 

the sense of analytics).  

 o 
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Academic/Industrial 

Recommendations 

BDVA Activity Group Recommendations Will it be 

considered in 

the revision? 

I.3.-A.2. The separation 

between data preparation 

tasks and data analytics was 

not clear.  

AG.7. It was agreed that the separation between 

data preparation tasks and data analytics should 

be clarified.  The importance of data preparation 

was emphasised. 

o 

I.4 -A.1. Data analytics was 

ǘƻƻ ŦƻŎǳǎŜŘ ƻƴ άǇǊŜŘƛŎǘƛǾŜέ 

ǿƘŀǘ ŀōƻǳǘ άŘŜǎŎǊƛǇǘƛǾŜέΚ  

AG.4. It was agreed that the absence of 

descriptive models was a problem (only 

predictive models are mentioned in the 

ǊŜǉǳƛǊŜƳŜƴǘǎύΦ  Lǘ ǿŀǎ ŀƎǊŜŜŘ ǘƘŀǘ ΨŘŜǎŎǊƛǇǘƛǾŜΩ 

should be added (or predictive removed) 

wherever predictive models are mentioned.  

o 

I.5. No skills on particular 

domains, this would be 

interesting for senior-level 

positions 

AG.6. The question of mentioning specific 

domains of knowledge was also discussed, and it 

was agreed that there were too many domains to 

be addressed and that, in any case, it was too 

specific. 

X 

I.6 No skills on particular 

tools 

AG.5. Thus it was concluded that mentioning 

specific tools was not necessary. 

X 

I.7. It looks like tools, 

techniques, and evaluation 

metrics were mixed 

together  

 o 

I.8. The part regarding 

visualisation was not clear 

 o 

I.9. Remove the 

άƻǊƎŀƴƛǎŀǘƛƻƴέ ǇǊƻŎŜǎǎŜǎ 

part.  This was a mixture of 

domain and functionality in 

general 

 o 

I.10. The problem of having 

the same competence 

evaluated in different levels 

was not clear and should be 

clarified 

 o 

A.4. Skills regarding 

visualisation seem to be 

centred on higher-level 

positions. 

 o 

A.5. Words such as 

άŎƻƳǇƭŜȄέ ǿŜǊŜ ƴƻǘ 

sufficiently specific and 

should be removed or 

clarified 

 o 
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Academic/Industrial 

Recommendations 

BDVA Activity Group Recommendations Will it be 

considered in 

the revision? 

A. 6 The description of the 

skills was vague 

 o 

Table 15: The final list of recommendations to be considered in the revision of the 
Data Science Analytics badge 

6.5.1.4.1 Description of the levels and requirements for version 0.2 of the Data 
Analytics Badge 

Table 16 shows the initial proposal (version 0.1) of the levels and requirements of Data 
Science Analytics Badge, along with the new version (0.2) of the requirements 
according to the recommendations shown in Table 15.  Notice that Table 16 provides 
the same skills for the Academic Level and the Professional Level. Both share the same 
description but will require different evidences, from an academic point of view or 
professional experience, respectively (See AG.3).  Skills for the new badge have been 
numbered for later reference and discussion (DSA.X) 

Required Skills: Data Science Analytics 

Version 0.1 (From the Edison EDSF) Version 0.2 (based upon feedback) 

Basic Level Intermediate 
Level 

Expert Level Academic Level/Professional Level 

Choose and 
execute 
existing data 
analytics and 
predictive 
analytics tools. 

Identify existing 
requirements 
and develop 
predictive 
analysis tools. 

Design and 
evaluate 
predictive analysis 
tools to discover 
new relations. 

DSA.1. Identify existing requirements and 
choose and execute the most appropriate 
data discovery technique to solve a 
problem depending on the nature of the 
data and the goals to be achieved. 

Identify 
existing 
requirements 
and develop 
predictive 
analysis tools. 

Select most 
appropriate 
statistical 
techniques and 
model available 
data to deliver 
insights 

Assess and 
optimise 
organisation 
processes using 
statistical 
techniques. 

DSA.2. Select the most appropriate 
statistical techniques to understand and 
prepare data prior to modelling to deliver 
insights. 

Design and 
evaluate 
predictive 
analysis tools 
to discover 
new relations. 

Analyse 
available data 
sources and 
develop a tool 
that works with 
complex 
datasets. 

Assess, adapt, and 
combine data 
sources to 
improve analytics. 

DSA.3. Assess, adapt, and combine data 
sources to improve analytics. 
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Required Skills: Data Science Analytics 

Version 0.1 (From the Edison EDSF) Version 0.2 (based upon feedback) 

Basic Level Intermediate 
Level 

Expert Level Academic Level/Professional Level 

Name and use 
basic 
performance 
assessment 
metrics and 
tools. 

Use multiple 
performance 
and accuracy 
metrics; select 
and use most 
appropriate for 
specific type of 
data analytics 
application. 

Evaluate and 
recommend the 
most appropriate 
metrics, propose 
new for new 
applications. 

DSA.4. Use the most appropriate metrics to 
evaluate and validate results, proposing 
new metrics for new applications if 
required. 

Define data 
elements 
necessary to 
develop 
specified data 
analytics. 

Develop 
specialised 
analytics to 
enable decision-
making. 

Design specialised 
analytics to 
improve decision-
making. 

DSA.5. Design and evaluate analysis tools 
to discover new relations in order to 
improve decision-making. 

Choose and 
execute 
standard 
visualisation. 

Build 
visualisations for 
complex and 
variable data. 

Create and 
optimise 
visualisations to 
influence 
executive 
decisions. 

DSA.6. Use visualisation techniques to 
improve the presentation of the results of 
a data science project in any of its phases. 

Table 16: New Formulation of Data Science Analytics Badge (v 0.2) 

6.5.2 The Second Phase of the Pre-Pilot of the Data Science Analytics 
Badge 

With the aim of assessing version 0.2 of the badge, a new evaluation process was 
planned. This process took place from December 2018 till March 2019. Our aim was 
that this process provides rapid feedback about the changes in the badge. So unlike in 
the first phase of the pre-pilot, this second phase of the pre-pilot took only three 
months, and the number of institutions contacted was much smaller. In this second 
phase of the pre-pilot, we considered two main stakeholders: 

Á Universities, as they will need to train their students to acquire the skills 

needed for each badge 

Á Members of the BDVA Task Force 9 on Skills (representatives of industries that 

need to hire professionals with data science skills).  

First, universities assessed the proposal for the badge, and the results of this 

evaluation were discussed with the Task Force.  With the information gathered from 
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this second phase of the pre-pilot, we produced revisions of the requirements for the 

badge, generating version 1.0 of the Data Science Analytics badge. Table 17 shows a 

summary of the schedule of the second phase of the pre-pilot:  

Second Phase of the Pre-Pilot 

Task December 2018 January 2019 February 2019 March 2019 

University Survey ς phase 2.     

Analysis of results     

BDVA Task Force Discussion     

Version 1.0 Data Science 
Analytics Badge 

    

Table 17: Schedule for the Second Phase of the Pre-Pilot 

6.5.2.1  Feedback from Academia  

A contact person from each university received a brief summary of the goals of the 
badge program along with the most recent version of the Data Science Analytics 
badge. This evaluation package is shown in Appendix E: .5±ŜΩǎ 5ŀǘŀ {ŎƛŜƴŎŜ .ŀŘƎŜǎ ς 
2nd Pre-Pilot Feedback from Academia.  

The universities that participated in this second phase of the pre-pilot were those 
ƛƴŎƭǳŘŜŘ ƛƴ 9L¢ 5ƛƎƛǘŀƭΩǎ 5ŀǘŀ {ŎƛŜƴŎŜ a{ŎΩǎ tǊƻƎǊŀƳΥ 

Á The University of Southern Denmark (SUD) 
Á Eötvös Loránd University (ELTE) 
Á [ƛŜǇņƧŀǎ ¦ƴƛǾŜǊǎƛǘņǘŜ ό[L9t¦ύ 
Á Deggendorf Institute of Technology (DIT)  
Á University of Agder (UIA)  
Á Warsaw University of Technology (PW) 

The aim of those assessments was three-fold: 

Á Increase the awareness of the program, beginning with the first pre-pilot, to 

ƛƴŎƭǳŘŜ ǘƘŜ ǇŀǊǘƴŜǊǎ ƻŦ ƻƴŜ ƻŦ ǘƘŜ Ƴƻǎǘ ƴƻǘŜŘ Řŀǘŀ ǎŎƛŜƴŎŜ a{ŎΩǎ ŎƻƴǎƻǊǘƛŀ ƛƴ 

Europe 

Á Promote the incorporation of new learning outcomes in those programmes, in 

case some relevant learning outcomes are not satisfied 

Á Get feedback about the review process regarding the kinds of material to be 

requested of badges applicants, and about the requirements of the review 

process. 

6.5.2.1.1 Academic Reply #1 

¢Ƙƛǎ ǳƴƛǾŜǊǎƛǘȅ ŀƴǎǿŜǊŜŘ άȅŜǎέ ǘƻ ŀƭƭ ƻŦ ǘƘŜ ǉǳŜǎǘƛƻƴǎ ǊŜƎŀǊŘƛƴƎ ǿƘŜǘƘŜǊ ǘƘŜ 
mentioned skills were included in their program. They also provided detailed answers 

https://www.elte.hu/en/
https://www.elte.hu/en/
https://www.liepu.lv/


D4.3: Skills, Education, and Centers of Excellence Period 2 Report M36 

            97 

 

 

 

regarding the evidences for the acquisition of all of the required skills.  It is interesting 
to note that: 

Á In most of the skills, evidences come from different modules or subjects. All of 

them are required to get the MSc certification.  

Á Most evidences were generated through practical projects that students have 

to prepare. The form contains detailed information about how these projects 

are run; however, it was not indicated whether those projects are individual or 

group assignments.  

They also provided the following feedback: 

Á Q: If your program does not include training for any of the required skills, do 
you think that it is unreasonable to expect that it does? 
A: N/A. 

Á Q: How much effort was needed to analyse your program and provide the 
above information for each badge? 
A: The effort was reasonable and seemed justified to us.  

Á Q: Do you have any other comments/suggestions regarding the badge groups 
or their required skills? 
A: I think it could be of potential value to include one-two more skills or make 
more precise existing skill questions clarify whether the course being analysed 
includes Big Data analytics and machine learning.   
For individual objectives, we could imagine providing the set of columns such 
as module(s) related to the objective, the form of assessment, the status of the 
modules (some of the modules could be elective). Hence, the table could have 
more than two columns to promote more structured responses. 

6.5.2.1.2 Academic Reply #2 
This university completed the questionnaire for two programmes, a bachelor and an 

a{ŎΩǎ ŘŜƎǊŜŜΦ IƻǿŜǾŜǊΣ ƛƴǎǘŜŀŘ ƻŦ ǇǊƻǾƛŘƛƴƎ ŎƻƴŎǊŜǘŜ ŘŜǘŀƛƭǎ ŀōƻǳǘ ǘƘŜ ŜǾƛŘŜƴŎŜǎ 

they provided the percentages of the different courses that covered the 

corresponding skills. It is interesting to mention that: 

¶ CƻǊ ǘƘŜ ōŀŎƘŜƭƻǊΩǎ ǇǊƻƎǊŀƳΣ ŀƭƭ ǎƪƛƭƭǎ ǿŜǊŜ ŎƻǾŜǊŜŘΣ ǿƛǘƘ ǘƘŜ ŜȄŎŜǇǘƛƻƴ ƻŦ 

DSA.3. (Assess, adapt, and combine data sources to improve analytics). Most 

skills were covered in courses related to statistics and mathematics. Only a 

small percentage of those courses were devoted to the skills, only about 20%. 

¶ CƻǊ ǘƘŜ a{ŎΩǎ ǇǊƻƎǊŀƳΣ ŀƭƭ ǘƘŜ ǎƪƛƭƭǎ ŀǊŜ ŎƻǾŜǊŜŘΦ /ƻǳǊǎŜǎ ǘƘŀǘ ŀŘŘǊŜǎǎ ǘƘŜƳ 

are related to quality management and business intelligence; always the same 

courses for all skills and the corresponding percentages are not high, around 

10%. 

No extra comments were provided for either program. 
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6.5.2.1.3 Conclusions from the Academic Replies 
From the results gathered, we can conclude the following: 

Á Apart from one suggestion to include the specific names of data science 

techniques in the skills (general comments, University 1), in this second 

assessment, we did not get any other comments about the descriptions of the 

skills.  From this, we conclude that the academics that reviewed them did not 

find special difficulties in understanding their content or meaning. 

Á We should provide some guidelines to help applicants select the required 

evidence in order to avoid different universities providing different results (like 

the details of the courses (University 1) or the percentages (University 2)). 

6.5.2.2  Feedback from the BDVA Skills Task Force  

In order to validate the comments received from the universities, we contacted two 

members of the BDVA Task Force 9 on Skills. The members of the Task Force that 

participated in the discussion had participated in the first phase of the pre-pilot, so 

they were already aware of the proposed data science skills recognition framework, 

as well as our work during the first phase of the pre-pilot. So, the main goal of this 

discussion was to present the comments received from the universities and to reach 

a consensus regarding modifications to version 0.2 of the badge. 

We provided them with version 0.2 of the badge with two possible descriptions for 
D.A.1 and D.A.2 that included changes resulting from the comments from universities, 
as given in Section 6.5.2.1. Table 18 shows these two options for each of the 
descriptions.  

Required Skills: Data Science Analytics 

DSA.1. Identify existing requirements to choose and execute the most appropriate data discovery 
technique to solve a problem depending on the nature of the data and the goals to be achieved. 

Or: 

DSA.1. Identify existing requirements to choose and execute the most appropriate data discovery 
technique όƳŀŎƘƛƴŜ ƭŜŀǊƴƛƴƎΣ ǎǘŀǘƛǎǘƛŎǎΣ ŘŀǘŀōŀǎŜǎΣ Χύ to solve a problem depending on the nature 
of the data and the goals to be achieved. 

DSA.2. Select the most appropriate statistical techniques to understand and prepare data prior to 
modelling to deliver insights. 

Or: 

DSA.2. Select the most ŀǇǇǊƻǇǊƛŀǘŜ ǘŜŎƘƴƛǉǳŜǎ όƳŀŎƘƛƴŜ ƭŜŀǊƴƛƴƎΣ ǎǘŀǘƛǎǘƛŎǎΣ ŘŀǘŀōŀǎŜǎΣ Χύ to 
understand and prepare data prior to modelling to deliver insights. 

DSA.3. Assess, adapt, and combine data sources to improve analytics. 
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Required Skills: Data Science Analytics 

DSA.4. Use the most appropriate metrics to evaluate and validate results, proposing new metrics for 
new applications if required. 

DSA.5. Design and evaluate analysis tools to discover new relations in order to improve decision-
making. 

DSA.6. Use visualisation techniques to improve the presentation of the results of a data science 
project in any of its phases. 

Table 18: Alternatives for DSA.1 and DSA.2 of the Data Science Analytics Badge 

The conclusions of the discussion held with the Task Force members regarding DSA.1 
and DSA.2 are as follows:   

Á Regarding DSA.1, the TF members contacted preferred "DSA.1. Identify 

existing requirements to choose and execute the most appropriate data 

discovery technique to solve a problem depending on the nature of the data 

and the goals to be achieved." They argued that adding "(machine learning, 

statistics, databases, ...)" might be limiting, and new methods could evolve 

over time, and that would mean that the text would need to be revised.  

Á Regarding DSA.2, they preferred a mix between the two options presented, 
"DSA.2. Select the most appropriate techniques (machine learning, statistics, 
databases, ...) to understand and prepare data prior to modelling to deliver 
insights." They suggested removing "(machine learning, statistics, databases, 
...)". They did not like the first option for this skill; they wanted to emphasise 
the fact that this skill could refer to any technique not only "statistical 
techniques". 

6.5.2.3  Version 1.0 of the Data Science Analytics Badge  

Table 19 shows version 1.0 of the required skills for the Data Science Analytics 

badge.  

Required Skills: Data Science Analytics (version 1.0) 

DSA.1. Identify existing requirements to choose and execute the most appropriate data discovery 
technique to solve a problem depending on the nature of the data and the goals to be achieved. 

DSA.2. Select the most appropriate techniques to understand and prepare data prior to modelling to 
deliver insights.  

DSA.3. Assess, adapt, and combine data sources to improve analytics. 

DSA.4. Use the most appropriate metrics to evaluate and validate results, proposing new metrics for 
new applications if required. 

DSA.5. Design and evaluate analysis tools to discover new relations in order to improve decision-
making. 
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Required Skills: Data Science Analytics (version 1.0) 

DSA.6. Use visualisation techniques to improve the presentation of the results of a data science 
project in any of its phases. 

Table 19: Data Science Analytics Badge Version 1.0 

Table 20 describes how the different recommendations presented in Table 15.¡Error! 
No se encuentra el origen de la referencia. were considered when defining version 
1.0 of the badge.   

Academy/Industry Recommendations Incorporation in the new badges 

I.1 It is not necessary to provide three levels, 

maybe 2 would be enough 

Only two levels, the academic and professional, 

were considered in the new version of the 

badge 

I.2. It is clear that the badge is for data scientist 

(in the sense of analytics) 

No changes needed 

I.3.-A.2. The separation between data 

preparation tasks and data analytics is not clear 

DSA.2 was restated in order to clarify this 

separation 

I.4 -A.1. Data analytics is too focused on 

άǇǊŜŘƛŎǘƛǾŜέ ǿƘŀǘ ŀōƻǳǘ άŘŜǎŎǊƛǇǘƛǾŜέΚ  

¢ƘŜ ǳǎŜ ƻŦ άŀƴŀƭȅǘƛŎǎέ ǿŀǎ ƳŀŘŜ ƳƻǊŜ ƎŜƴŜǊŀƭ 

ōȅ ǊŜƳƻǾƛƴƎ ǘƘŜ ǊŜŦŜǊŜƴŎŜǎ ǘƻ άǇǊŜŘƛŎǘƛǾŜΦέ  

I.7 ς A.3. It looks like tools, techniques, and 

evaluation metrics are mixed together  

A distinction was clearly made: DSA.1 and 

DSA.2 refer to techniques, while DSA.4 refers 

to metrics and DSA.5 refers to tools 

I.8. The part regarding visualisation is not clear DSA.6 was rewritten to clarify this skill 

LΦфΦ wŜƳƻǾŜ ǘƘŜ άƻǊƎŀƴƛǎŀǘƛƻƴέ ǇǊƻŎŜǎǎŜǎ ǇŀǊǘΦ  

This is a mixture of domain and functionality in 

general 

All references to application domains were 

removed 

I.10 The problem of having the same competence 

evaluated in different levels is not clear and 

should be clarified 

Using two levels with the same skills but with 

different evidences addresses this issue 

A.4. Skills regarding visualisation seem to be 

centred on higher-level positions. 

DSA.6 now includes skills related to 

visualisation that are generally required for all 

data scientists 

!ΦрΦ ²ƻǊŘǎ ǎǳŎƘ ŀǎ άŎƻƳǇƭŜȄέ ŀǊŜ ƴƻǘ ǎǳŦŦƛŎƛŜƴǘƭȅ 

specific and should be removed or clarified 

All of the skills were rewritten to avoid this 

word and to replace it with more concrete 

terms 

A. 6 The description of the skills is vague All of the skills were rewritten to make them 

clearer and more concise. 

Table 20: Matching Between Recommendations and v1.0 of the Badge 
Requirements  

At this time, the design of the Data Science Badges was also modified, with the text 

άŀŎŀŘŜƳƛŎέ ŀƴŘ άǇǊƻŦŜǎǎƛƻƴŀƭέ ǊŜǇƭŀŎƛƴƎ ǘƘŜ ǎǘŀǊǎ όǎŜŜ Figure 28). 
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 Figure 28: Data Science Analytics Badges with academic and professional levels 

(v1.0) 

6.5.3 The Pilot of the Academic Level of the Data Science Analytics 
Badge 

Once version 1.0 of the Data Science Analytics badge was completed, we prepared a 

pilot of the process for applying to issue this badge at the academic level.  

Figure 29 shows the steps and roles involved in the process of issuing the badges.  

Á A committee of people from both industry and academia collaborated to 
design the badges. In our case, this is the process followed for the definition of 
v1.0 of the Data Science Analytics Badge, as described in the last section. 

Á Interested institutions/educators can apply to issue the badge.  This 
application includes submitting evidence that shows that they provide their 
students with the skills required by the badge. If their application is approved, 
the institutions can issue the badge directly to their students. 

Á Students can display the recognitions online: in their CV, in social networks, 
etc. 

Á Interested employers can: verify that the badge is valid and use its metadata 
to access relevant information.  The metadata includes requirements to earn 
the badge and evidence, which shows that the candidate has the required 
skills. 

 
Figure 29: Badges Application and Issuing Process 

Before starting the pilot, several preliminary activities were necessary. First, the 
process by which institutions can apply for the badge needed to be defined in detail 
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and the assessment criteria used to evaluate whether the institutions provide 
sufficient evidence to show the acquisition of the skills needed to be established.  
Apart from this, we followed the review process as defined in D4.6. A Framework for 
the Recognition of Data Science Skills in Europe [12], summarised in Figure 30.  

  
Figure 30: Summary of the process for applying and issuing academic badges 

The next sections give further details of these activities. 

6.5.3.1  Applying to Issue the Badge  

Only approved programmes can issue the Academic Level of the BDV Data Science 
Analytics Badge.  To obtain this approval, a program must apply to issue the badge by 
providing evidence to show how they can ensure that their students have acquired 
the corresponding skills.  

To simplify the application process, we prepared a template, BDV Data Science 
Analytics Badge Academic Level Template for Badge Issuing Applications (Appendix G), 
to help institutions to collect specific details about how each of the skills required by 
ǘƘŜ ōŀŘƎŜ ƛǎ ŀŎǉǳƛǊŜŘ ōȅ ǘƘŜ ǇǊƻƎǊŀƳΩǎ ǎǘǳŘŜƴǘǎΦ  Table 21 shows the information that 
institutions must provide regarding the first skill of the badge. 
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DSA.1. Identify existing requirements to choose and execute the most appropriate data discovery 
techniques to solve a problem depending on the nature of the data and the goals to be achieved 

Name of the 
course or 
activity 

Optional/ 
Mandatory 

The average 
number of 
hours that 
students 
spend in the 
course/activit
y acquiring the 
skill 

Evidence 
used to 
evaluate 
the 
acquisition 
of the skill 
(exam, 
assignmen
ǘΣ Χύ 

Name of 
the 
evidence 
file 

The minimum 
level required to 
demonstrate the 
acquisition of the 
skill 

Course 1  X hours Exam 1, 
questions 
2-3 

  

Assignmen
t 4 

  

Χ   

Add as 
many rows 
as needed 

  

Course 2  Y hours    

   

   

add as many 
rows as needed 

     

Minimum number of hours that 
the student dedicates to  
acquiring the skill 

 

Comments (optional) 
 
 

Table 21: Extract of the template to collect evidences related to the Data Science 
Analytics Badge, first skill 

As can be seen in Appendix G, this document also requires that institutions provide 
ǎƻƳŜ ƎŜƴŜǊŀƭ ƛƴŦƻǊƳŀǘƛƻƴ ŀōƻǳǘ ǘƘŜ ŀǇǇƭƛŎŀƴǘΩǎ ǇǊƻƎǊŀƳΦ  Lƴǎǘƛǘǳǘƛƻƴǎ ǎŜƴŘ ǘƘƛǎ 
completed application, along with the different evidence files referenced by the 
application to bdv.badges@big-data-value.eu.  

Specific guidelines to help an institution to complete the application were also 
provided in a document named the BDV Data Science Analytics Badge Academic Level 
Guideline for Applicants (Appendix H). 
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6.5.3.2  Reviewing Applicatio ns for Issuing the Badge  

Each application is independently reviewed by two experts that assess the submitted 
application as well as the evidence files following the Guidelines for Reviewers 
document (Appendix K).   

Based on the information presented in an application, the acquisition of each of the 
skills of the Data Science Analytics Badge is scored as follows by each reviewer: 

Á 0 τ Fail: The application fails to address the skill, or the acquisition of the skill 

cannot be assessed due to missing or incomplŜǘŜ ƛƴŦƻǊƳŀǘƛƻƴΦ  όΨhōǾƛƻǳǎ 

ŎƭŜǊƛŎŀƭ ŜǊǊƻǊǎΩ ŀǊŜ ƴƻǘ ŎƻƴǎƛŘŜǊŜŘ ǘƻ ǊŜǎǳƭǘ ƛƴ ƛƴŎƻƳǇƭŜǘŜ ƛƴŦƻǊƳŀǘƛƻƴΦύ 

Á 1 τ Poor: the skill is inadequately addressed, or there are serious inherent 

weaknesses. 

Á 2 τ Fair: the application broadly addresses the skill, but there are significant 

weaknesses. 

Á 3 τ Good: the application addresses the skill well but with a number of 

shortcomings. 

Á 4 τ Very good: the application addresses the skill very well but with a small 

number of shortcomings. 

Á 5 τ Excellent: the application successfully addresses all relevant aspects of the 

skill; any shortcomings are minor. 

Those scores are assigned based upon the following criteria: 

Á Is the average total number of hours that a student dedicates to the skill 

sufficient? 

Á Are the activities chosen to evaluate the skill appropriate for determining 

whether a student has acquired the skill? 

Á Lǎ ǘƘŜ ƭŜǾŜƭ ƻŦ ŀŎƘƛŜǾŜƳŜƴǘ ŜȄǇŜŎǘŜŘ ƻŦ ǎǘǳŘŜƴǘǎ ƛƴ ƭƛƴŜ ǿƛǘƘ ǘƘŜ ƛƴŘǳǎǘǊȅΩǎ 

expectations for new graduates? 

Á In each evaluation activity, is there a clear description of the tasks that will be 

performed for students to obtain the skill?  

Each reviewer provides a Final Score for the application by summing up the scores of 
each of the skills.  The reviewer recommends that the applicant program be able to 
issue the badge if the program is awarded a total of at least 20 points, and no skill is 
scored as less than 3.  If the final score of an application is between 20 and 24, the 
reviewer has the option to recommend that the badge issuing period of the program 
be limited and that the program be required to resubmit another application to issue 
badges in the following year. 

Finally, the reviewer provides an Overall Recommendation for Improvement with a 
summary of his/her evaluation. This overall recommendation should be consistent 
with the final score provided and will be given to the applicant.  
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In order to provide this evaluation, reviewers are asked to complete the BDV Data 
Science Analytics Badge, Academic Level, Evaluation Template (Appendix J).   

A final decision is made if the recommendations of the two reviewers coincide.  If the 
two reviewers are not able to reach a consensus, a third reviewer is asked to 
participate in the process. Reviewers participating in this process must agree to the 
Code of Conduct for Badge Issuing Application Reviewers, as given in Appendix I 

BDVe project members and two members of the BDVA Task Force 9 on Skills were 
asked to review the evaluation criteria along with all the documents provided for both 
the reviewers and the applicants.  Their comments were taken into account, and a 
consensus was reached regarding the final version of all of these materials. 

6.5.3.3  Web Site for the  Pilot for Issuing the Data Science Analytics Badge   

In the BDVe web site, we publicly provided all the information related to applying for 
ōŀŘƎŜǎ ŀǎ ǿŜƭƭ ŀǎ ǘƘŜ ǊŜǾƛŜǿ ƻŦ ǘƘƻǎŜ ŀǇǇƭƛŎŀǘƛƻƴǎΦ ¢Ƙƛǎ ǿŜō ǇŀƎŜΩǎ ¦w[ ƛǎ 
http://www.big-data-value.eu/skills/skills-recognition-program/. Figure 31 shows the 
main page, where a brief description of the background of the badges is presented, as 
well as a link to the application page. 

 
Figure 31: Screenshot of the skills recognition program web site with the home 

Information about the deadline and eligible institutions was also presented, as shown 
in Figure 32.  

http://www.big-data-value.eu/skills/skills-recognition-program/
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Figure 32: Deadline and eligibility details in the Skills Recognition Program 

Both applicants and reviewers can download the corresponding documents as shown 
in Figure 33. 
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Figure 33: Information about the documents for applicants and reviewers 

The web page also includes a FAQ with questions and their corresponding answers to 
clarify potential doubts that might arise during the application process. Figure 34 
shows a screenshot of the FAQ, while the whole set of questions is given in Appendix 
L. 

 
Figure 34: Screenshot of the first part of the FAQ 
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6.5.3.4   Running the Pilot for Issuing th e Academic Level of the Data Science 

Analytics Badge  

Once the infrastructure for the pilot was complete, we began the process. In order to 
attract as many institutions as possible for the pilot, institutions applying during the 
pilot were evaluated at no cost, and if their applications were accepted, they were 
provided with access to the badge issuing platform at no cost (these costs were 
assumed by the project).  

Table 22 shows the timeline of the pilot process. The deadline for sending applications 
was June 15th, 2019.  

Pilot Launching Process 

Task April 
2019 

May 
2019 

June 
2019 

July 
2019 

August 

2019  

Sep. 
2019 

Octobe
r 

2019 

Nov. 
2019 

Publicise the Pilot         

Review 
Applications 

        

Notifications sent 
to Applicants 

        

Appeal Period         

Preparation of the 
platform for 
Issuing the Badges 

        

Accepted 
Universities can 
begin to Issue the 
Badge 

        

Table 22: The Pilot Timeline  

6.5.3.4.1 Dissemination of the Pilot 

The pilot was open to all, but individual invitations were sent to 20 institutions that 
teach MSc programmes in Data Science or related fields. In particular, the following 
institutions were individually invited to participate in the pilot (this list contains 
ǇŀǊǘƛŎƛǇŀƴǘǎ ƛƴ 9L¢ 5ƛƎƛǘŀƭΩǎ 5ŀǘŀ {ŎƛŜƴŎŜ a{ŎΩǎ ǇǊƻƎǊŀƳ ŀƴŘ ƛƴǘŜǊŜǎǘŜŘ ǇŀǊǘƛŎƛǇŀƴǘǎ 
from ICT 2018 and EDBVF 2018): 

Á Aristotle University of Thessaloniki, Greece 
Á TU Berlin, Germany 
Á University of Southern Denmark, Denmark 
Á Eötvös Loránd, Hungary 
Á Deggenedorf Institute of Technology, Germany 
Á Liepaja University, Latvia 
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Á Universidad Politécnica de Valencia (Spain) 
Á Royal Institute of Technology (Sweden) 
Á Eindhoven Institute of Technology (The Netherlands) 
Á Univeristé Nice Sophia Antipolis (France) 
Á Université Paul Sabatier (France) 

Also, the following institutions from the EduHub were contacted by Paluno and invited 
to participate in the pilot:   

Á Athens University of Economics and Business (Greece)   
Á Charles University (Czech Republic)  
Á University of Tartu (Estonia) 
Á University College Dublin (Ireland) 
Á Budapest University of Technology and Economics (Hungary) 
Á Universidad de Nova de Lisboa (Portugal) 
Á University of Eastern Piedmont Amedeo Avogadro (Italy) 
Á Vytautas Magnus University (Lithuania) 
Á Varna Free University (Bulgaria) 

A press release of the pilot was included in the BDVA Newsletter, and messages were 
posted on Twitter 
( https://twitter.com/BDVA_PPP/status/1130744335270596608 ) and LinkedIn 
( https://www.linkedin.com/feed/update/urn:li:activity:653651168525828

5056 ) .  One of the tweets sent is shown in Figure 35. 

 
Figure 35: Twitter message regarding the BDVe Pilot 

Finally, the UPM distributed information or gave presentations introducing the BDVe 
badge program and pilot process in several forums: 

Á BDVA Skills Task Force meeting ς January 2019  

Á Expert Workshop Supporting Specialised Skills Development: Big Data, 
IoT and Cybersecurity for SMEs (Workshop 3 February 2019, and 
Workshop 4 ς April 2019) 

https://twitter.com/BDVA_PPP/status/1130744335270596608
https://www.linkedin.com/feed/update/urn:li:activity:6536511685258285056
https://www.linkedin.com/feed/update/urn:li:activity:6536511685258285056
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Á BDV PPP Meet Up ς June 2019 

Á 24th Annual Conference on ITiCSE, in Aberdeen, UK ς July 2019 

6.5.3.5  Results of the Pilot for Issuing the  Academic Level of the Data Science 

Analytics Badge  

During the pilot, three institutions submitted applications to issue the Academic Level 
of the Data Science Analytics Badge. All three applications were complete (the 
universities used the template and included all the required evidences as described in 
Section 6.5.3.1). The review process described in 6.5.3.2 was followed, and the result 
was that: one application was accepted, another application was accepted with 
comments, and the last application was rejected. Due to privacy and confidentiality 
issues, the particular details of the institution that was evaluated negatively was kept 
confidential. The institutions and programmes that were granted the right to issue the 
badge were: 
Á MSc on Big Data Analytics. Universidad Politécnica de Valencia (Spain) 
Á Data and Web Science MSC Program. Aristotle University of Thessaloniki 

(Thessaloniki, Greece) 
Although the number of applications participating in the pilot was not large, it was 
enough to perform a feasibility study and a proof of concept of the program. It allowed 
us to check that both parts of the process, the application side, and the review side 
were mature enough to proceed to organise the first open call for institutions to issue 
the Academic Level of the Data Science Analytics Badge. 

6.5.4 The Platform for Issuing BDV Data Science Badges 

In this section, we will consider issues related to the issuing of the Open Badges.  First, 
we will look at some details of v2.0 of the Open Badge Standard.  From this standard 
and other considerations specific to the BDV Badge program, we will produce two lists 
of requirements for the badge issuing platform.  Then we will evaluate all of the 
certified v2.0 badge issuing platforms to select the one which we will use for the BDV 
badges. 

6.5.4.1  A Quick Introduction to v2.0 of the Open Badge Standard  

The most recent version of the technical specifications for Open Badges (v2.0) was 
published on 12 April 2018 
(https://www.imsglobal.org/sites/default/files/Badges/OBv2p0Final/index.html) This 
section will provide a brief overview of that specification. 

An Open Badge must contain three pieces of linked meta-data in JSON-LD: 

Á Issuer Profile ς This resource describes who issued the badge.  Usually, one 
profile is created for each organisation, but it is possible to have multiple 
issuers (for example, different departments within the same university).  (The 
creator of a badge can grant others the right to issue the badge, see The 
Original Creator Open Badge Community Extension section below.) 

https://www.imsglobal.org/sites/default/files/Badges/OBv2p0Final/index.html
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Á BadgeClass ς This resource contains information regarding the badge itself and 
must include things like the issuer, a description of the badge, and the criteria 
used to issue the badge. 

Á Assertion ς This represents one particular badge (a BadgeClass) issued to one 
particular person.  People can be identified in a number of ways (Telephone 
number, URL), but many badge platforms only accept email identifiers. 

6.5.4.1.1 A Simple Badge Example 

The simplest way of thinking about this meta-data (Issuer Profile, BadgeClass, and 
Assertion) is in the form of three separate JSON files, each published at a stable URL.  
A minimal example is as follows (this example contains only the properties required 
to issue a valid Open Badge and is taken partially from 
https://github.com/mozilla/openbadges-backpack/wiki/New-Issuers:-Give-Yourself-
a-Badge): 

 

 

Figure 36: A simple badge example 

In that example, links, shown as magenta arrows, are provided from the award 
(Assertion) to the badge class (the URL of the badge class is referenced in the badge 
property of the award) and from the badge class to the issuer (the URL of the issuer is 
referenced in the issuer property of the badge class).  This allows many individually 
awarded badges to reference the same badge class and many different badge classes 

https://github.com/mozilla/openbadges-backpack/wiki/New-Issuers:-Give-Yourself-a-Badge
https://github.com/mozilla/openbadges-backpack/wiki/New-Issuers:-Give-Yourself-a-Badge
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to reference the same issuer.  Also, links are made to other resources such as the 
image of the badge and a web page, which describes the criteria for issuing the badge. 

6.5.4.1.2 Embedding the BadgeClass and Issuer into the Assertion 

Rather than publishing the information in three separate JSON files, it is possible to 
combine or embed the linked data into the badge assertion.  An example is taken from 
the v2.0 of the specification (with some simplifications): 
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{  

  "@context" :  "https://w3id.org/openbadges/v2" ,  

  "id" :  "https://example.org/assertions/123" ,  

  "type" :  "Assertion" ,  

  "recipient" :  {  

    "type" :  "email" ,  

    "identity" :  "alice@example.org"  

  },  

  "issuedOn" :  "2016 - 12- 31T23:59:59+00:00" ,  

  "verification" :  {  

    "type" :  "hosted"  

  },  

  "badge" :  {  

    "type" :  "BadgeClass" ,  

    "id" :  "https://example.org/badges/5" ,  

    "name" :  "3 - D Printmaster" ,  

    "description" :  "This badge is awarded for passing 

the 3 - D printing knowledge and safety test." ,  

    "image" :  "https://example.org/badges/5/image" ,  

    "criteria" :  {  

      "narrative" :  "Students are tested on knowledge 

and safety, both through a paper test and a supervised 

performance evaluation on live equipment"  

    },  

    "issuer" :  {  

      "id" :  "https://example.org/issuer" ,  

      "type" :  "Profile" ,  

      "name" :  "Example Maker Society" ,  

      "url" :  "https://example.org" ,  

      "email" :  "contact@example.org" ,  

      "verification" :  {  

         "allowedOrigins" :  "example.org"  

      }  

    }  

  }  

}  
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That last example still includes some external resources, like the image and the 
criteria, which can also be embedded into the assertion if desired. 

A badge hosting platform does not need to accept the embedded BadgeClass and 
Issuer; in fact, it is likely ǘƘŀǘ ƛǘ ǿƛƭƭ ŘƛǎŎŀǊŘ ǘƘƛǎ ƛƴŦƻǊƳŀǘƛƻƴ ŀƴŘ ŎƘƻƻǎŜ ǘƻ ƎŜǘ ΨǊŜƭƛŀōƭŜΩ 
copies of that JSON by downloading them using the URL specified in the respective id  

properties. 

6.5.4.1.3 Signed Badges 

Both of the previous examples included hosted assertions.  That means that in order 
to check the validity of the instance of the badge, the verifier needs to contact the URL 
of the assertion and check that the contents of the hosted URL agree with the given 
assertion.  Another possibility of verifying the contents of a badge is to rely on a 
cryptographically produced signature of the assertion.  In that case, the issuing 
organisation needs to publish a public key at a stable URL.  Then, as part of the 
verification process, that public key is used to verify the signature of the assertion or 
instance of the badge.  A JSON Web Signature (JWS) is used to cryptographically sign 
the badge.  A JWS contains: a header, a claim, and a signature, all encoded in base 64.  
Here is a decoded example: 

Header: 

 

Claim: 

{   ñalgò: ñRS265ò } 
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{  

  "@context" :  "https://w3id.org/openbadges/v2" ,  

  "id" :  "urn:uuid:a953081a - 4bbd - 4927 - 9653 - 7219bca00e3b" ,  

  "type" :  "Assertion" ,  

  "recipient" :  {  

    "type" :  "email" ,  

    "hashed": true,  

    "salt": "deadsea",  

    "identity" :  

"sha256$c7ef86405ba71b85acd8e2e95166c4b111448089f2e1599f42fe1bba

46e865c5"  

  },  

  "issuedOn" :  "2016 - 12- 31T23:59:59+00:00" ,  

  "verification" :  {  

    "type" :  "SignedBadge" ,  

    "creator" :  "https://example.org/publicKey.json"  

  }  

  "badge" :  {  

    "type" :  "BadgeClass" ,  

    "id" :  "https://example.org/badges/5" ,  

    "name" :  "3 - D Printmaster" ,  

    "description" :  "This badge is awarded for passing the 3 - D 

printing knowledge and safety test." ,  

    "image" :  "https://example.org/badges/5/image" ,  

    "criteria" :  {  

      "narrative" :  "Students are tested on knowledge and safety, 

both through a paper test and a supervised performance evaluation 

on live equipment"  

    },  

    "issuer" :  {  

      "id" :  "https://exampl e.org/issuer" ,  

      "type" :  "Profile" ,  

      "name" :  "Example Maker Society" ,  

      "url" :  "https://example.org" ,  

      "email" :  "contact@example.org" ,  

      "publicKey" :  "https://example.org/publicKey.json"  

    }  

  }  

}  
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Signature (an example, not the real signature of the above): 

 

Some things to note from the previous example: 

Á ! ƘŀǎƘŜŘ ǊŜŎƛǇƛŜƴǘ ǿŀǎ ǳǎŜŘ ǘƻ ǇǊŜǾŜƴǘ ǘƘŜ ƭŜŀƪƛƴƎ ƻŦ ǘƘŜ ǊŜŎƛǇƛŜƴǘΩǎ ŜƳŀƛƭ 
address.  Here in the (possibly public) JSON file, we have three pieces of 
information: the hash algorithm used (in this case sha256), the salt string 
(basically just a random string), and finally, the hash produced from an email 
with that algorithm and salt.  Then withouǘ ƴŜŜŘƛƴƎ ǘƻ ƛƴŎƭǳŘŜ ǘƘŜ ǳǎŜǊΩǎ ŜƳŀƛƭ 
in the assertion itself, a badge hosting service can verify that the badge was 
ƛǎǎǳŜŘ ǘƻ ŀ ŎŜǊǘŀƛƴ ǳǎŜǊΩǎ ŜƳŀƛƭ ŀŘŘǊŜǎǎ ōȅ ƎŜƴŜǊŀǘƛƴƎ ǘƘŜ ƘŀǎƘ ƻŦ ǘƘŀǘ ŜƳŀƛƭ 
using the specified algorithm and salt and then checking to see if the newly 
generated hash is equal to the hash in the assertion.  Salt is used to prevent 
the usefulness pre-calculating of a large number of hashes from a dictionary of 
emails.  It is important to remember that additional verification is also 
required: that the email address really belongs to the person in question, but 
that verification is outside the scope of the badge system.  (Normally, the 
badge hosting service checks that the email belongs to a user by asking for a 
token sent to that email.) 

Á The assertion is not hosted at a stable URL; thus, rather than using an IRI/URI 
(Internationalised Resource Identifier/Uniform Resource Identifier), it uses a 
UUID (universally unique identifier) as its id  property.  The UUID is generated 

locally and independently (it should be unique!) for each such assertion.  When 
correctly generated, a UUID has a strong probability of being globally (world-
wide) unique (see 
https://en.wikipedia.org/wiki/Universally_unique_identifier). 

Á άLƴ ǘƘŜ ŎŀǎŜ ƻŦ ǎƛƎƴŜŘ-verification Assertions, an embedded BadgeClass or 
issuer Profile can be interpreted to be the value claimed at the time of issue, 
though publicKeys referenced in an embedded issuer Profile should not be 
ǘǊǳǎǘŜŘ ǘƻ ōŜƭƻƴƎ ǘƻ ǘƘŜ ƛǎǎǳŜǊ ǿƛǘƘƻǳǘ ŎƘŜŎƪƛƴƎ ǘƘŜ ƘƻǎǘŜŘ tǊƻŦƛƭŜΦέ 
(http://www.imsglobal.org/sites/default/files/Badges/OBv2p0Final/examples
/index.html) 

Liv4CLviFH20_6RciUWfjrUvMAecxT4KZ_gLHAeT_chrsCvBEE1uw

gtwiarIs9acFfMi0FJzrGye6mhdHf3Kjv_6P7BsG3RPkYgK65i9uZ

v4QAIlvfNclWAoWUt4j0_Kip2ftzzWwc5old01nJRtudZHxo5eGos

SPlztGRE9G_g_cTj32tz3fG92E2azPmbt7026G91rq80Mi9c4bZm2

EgrcwNBjO0p 1mbKYXLIAAkOMuJZ_8S4Go8S0Sg3xC6ZCn03zWuXCP

6bdY_jJx2BpmvqC3H55xWIU8p5c9RxI8YifPMmJq8ZQhjld0plL8k

HolJx7KGfTjQSegANUPg  

https://en.wikipedia.org/wiki/Universally_unique_identifier
http://www.imsglobal.org/sites/default/files/Badges/OBv2p0Final/examples/index.html
http://www.imsglobal.org/sites/default/files/Badges/OBv2p0Final/examples/index.html
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6.5.4.1.4 Revoking Badges 

Revoking a hosted assertion is simply done by deleting the hosted assertion file.  
Revoking signed assertions is also possible by the issuer publishing a list of revoked 
¦¦L5ΩǎΦ 

6.5.4.1.5 The Original Creator Open Badge Community Extension 

One organisation can create a badge and then give permission to others to issue it.  In 
this case, the original organisation can be identified as the OriginalCreator in the 

Badge class, and then each issuing organisation can use its own issuer profile. 

(Example is taken from 
http://www.imsglobal.org/sites/default/files/Badges/OBv2p0Final/extensions/inde
x.html#OriginalCreator) 

6.5.4.1.6 Baking Badges 

Once all the meta-data required for a badge has been prepared and published (or 
signed), the meta-data can be baked into a PNG or SVG file to make a badge.  Baking 
a badge is the process of taking a PNG or SVG file and adding the JSON of the badge 
assertion or a URL of the badge assertion into the image.  If this is done properly, the 
baked badge is still a valid PNG or SVG file and now contains all the information 
ǊŜǉǳƛǊŜŘ ǘƻ ǾŜǊƛŦȅ ǘƘŜ ǾŀƭƛŘƛǘȅ ƻŦ ǘƘŜ ōŀŘƎŜ όǿƛǘƘ ǘƘŜ ŜȄŎŜǇǘƛƻƴ ƻŦ ǘƘŜ ƛǎǎǳŜǊΩǎ ǇǊƻŦƛƭŜ 
and public key if it is signed).  A baked badge is highly portable; for example, you can 
email it as an attachment, put it on a web page or upload the file to a badge backpack. 

6.5.4.2  Recommendations for the production of BDV Badges  

As described earlier, there are two main options for hosting the BDV Badges: 

Á Hosting the badges at a stable URL (a web page or block-chain for example) 

o Advantages 

{  

  "extensions:OriginalCreator" :  {  

    "@context" :  

"https://openbadgespec.org/extensions/originalCreatorEx

tension/context.json" ,  

    "type" :  [ "Extension" ,  

"extensions:OriginalCreator" ],  

    "url" :  "https://example.org/creator -

organisation.json"  

  }  

}  

http://www.imsglobal.org/sites/default/files/Badges/OBv2p0Final/extensions/index.html%23OriginalCreator
http://www.imsglobal.org/sites/default/files/Badges/OBv2p0Final/extensions/index.html%23OriginalCreator
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Á The badge instance is permanently published on the web and 
thus cannot be lost or corrupted.  Thus, maintaining the 
information needed to verify a badge does not depend on the 
user. 

Á Simple to maintain statistics regarding issued badges. 

o Disadvantages 

Á Long term storage on the web is not free and puts a financial 
burden on the issuing organisation(s).  This burden is directly 
proportional to the number of badges issued.  There are 
professional hosting services that claim permanent hosting for 
one-time fees, but obviously that guarantee depends upon the 
continued existence of the hosting service. 

Á There could be legal issues related to publishing personal 
information.  Also, facilities to allow users to delete or rectify 
their data need to be provided. 

Á Producing signed badges 

o Advantages 

Á Long term hosting of the issuer profile and a public key is 
required, but that is a very small amount of data.   

o Disadvantages 

Á Slightly more complicated to produce the badges. 

Á Separate bookkeeping is required to maintain a history of 
issued badges. 

Á The user can lose or corrupt the badge file. 

As neither of these two options has a clear advantage, we will consider both 
possibilities when evaluating badge issuing platforms. 

6.5.4.3  Description of how the badge issuing platform will be used  

In order to better understand the role that the badge issuing platform will play we will 
briefly summarise the entire process. 

A committee of representatives from both academia and industry will formulate a 
common set of badges and their requirements (BDV badges). 

An educational institution can apply to issue certain BDV badges (this application 
process will be managed outside the badge issuing platform).  Once approved to issue 
a particular BDV badge, the institution will be able to independently issue badges to 
its students (no intervention on the part of the committee is required).  Approved 
institutions are not allowed to change the BDV badges, nor can they design new 
badges with BDV branding.  Furthermore, they can only issue the badges for which 
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they have been approved.  Each institution only can access information regarding that 
ƛƴǎǘƛǘǳǘƛƻƴΩǎ ƛǎǎǳŜŘ ōŀŘƎŜǎΦ 

Students at an approved institution can apply for a badge once they have completed 
its requirements.  Students submit personal data and evidence files that are stored in 
the hosting platform.  When applying for a badge, the student agrees to the legal 
requirements related to the use of their personal data (including usage data, see 
below) and later through the same platform they can exercise their right to have that 
information modified or deleted (as per the General DP and Regulation (GDPR)).  
Students can store their badges in any compatible platform and share them on the 
internet and in social media. 

The committee will be able to view statistics regarding all issued BDV badges (but not 
individual personal data). 

The committee can introduce changes in the BDV badges, which are then applied to 
all institutions who issue those badges in the system in the form of new versions of 
existing badges.  That committee can also decide to discontinue a particular badge or 
introduce new badges.  Periodic reviews of issuing institutions will be conducted 
(again, these reviews will be conducted outside the badge issuing platform), and the 
ŎƻƳƳƛǘǘŜŜΩǎ ŀǇǇǊƻǾŀƭ ŦƻǊ ŀƴ ŜŘǳŎŀǘƛƻƴ ƛƴǎǘƛǘǳǘƛƻƴ ǘƻ ƛǎǎǳŜ ōŀŘƎŜǎ Ŏŀƴ ōŜ ǊŜǾƻƪŜŘΦ 

6.5.4.4  The badge issuing platformôs functional requirements 

Functional requirements: 

Á FR1 ς Badges are designed by a central body and then shared only with 
approved issuers (who cannot modify the shared badges). 

Á FR2 ς Approved institutions can issue instances of the badges without the 
intervention of the central body. 

Á FR3 ς Approved institutions can only access the personal information of their 
own students. 

Á FR4 ς The hosting platform offers a badge application process for students at 
an approved institution.  This application includes the upload of evidence. 

Á FR5 ς The hosting platform provides space to store student evidence files. 

Á FR6 ς The central body can view statistics regarding all issued BDV badges (but 
not individual personal data). 

Á FR7 ς The central body can modify or revoke existing badges as well as design 
new badges. 

Á FR8 ς The central body can revoke permission to issue a badge. 

6.5.4.5  Basic technical requirements for the badge issuing platform  

Platform requirements: 

Á TR1 - Open Badge 2.0 certified 

o https://www.imsglobal.org/cc/statuschart/openbadges 
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o https://www.imsglobal.org/sites/default/files/Badges/OBv2p0Final/c
ert/index.html 

Á TR2 - Meets requirements of GDPR 

Á TR3 - Company and/or Infrastructure located in Europe 

Á TR4 - Perpetual badge hosting agreement (badges are not deleted if issuing 
contract is discontinued) 

Á TR5 ς Issued badges hashed emails and are signed by each approved 
institution.  

6.5.4.6  A review of all Open Badge v2.0 certified badge issuing platforms  

This list includes all certified services, taken from 
https://www.imsglobal.org/cc/statuschart/openbadges on February 1, 2019: 

1. Accredible (San Francisco, CA, US) 
o Name: Accredible v1.1 
o Web: https://www.accredible.com/digital-badges/?utm_source=ims 

https://www.accredible.com/?utm_source=ims 
o LƴŦǊŀǎǘǊǳŎǘǳǊŜΥ άǘƛŜǊ о SOC 2-ŎŜǊǘƛŦƛŜŘ Řŀǘŀ ŎŜƴǘǊŜέ 
o GDPR: Yes https://www.accredible.com/accredible-security/ 
o Perpetual hosting? Yes https://www.accredible.com/pricing/ 
o Costs (per year): 

Á $960 - 1000 recipients/year (multiple badges issued to the same 
email count as one recipient) 

Á $1920 ς 2000 recipients/year 
Á $3840 ς 4000 recipients/year 
Á $7680 ς 8000 recipients/year 
Á Custom plans for 10,000+ recipients 

2. Concentric Sky (Oregon, US) 
o Name: Badgr v3.1 
o Web: https://info.badgr.io 

https://concentricsky.com 
o D5twΥ ά²Ŝ ǎŜƭŦ-certify with the U.S. Department of Commerce that 

Badgr complies with EU-US Privacy Shield and Swiss-US Privacy Shield 
in relation to the GDPR framework as set forth by the EU regarding the 
collection, use, and retention of personal data from Registered Users 
based in the European Economic Area; please refer to our Privacy 
{ƘƛŜƭŘ {ǘŀǘŜƳŜƴǘΦέ 

o Costs: Free 
o Other: Code is open source 

3. Italian Quality Company IQC Srl (Bologna, Italy) 
o Name: C-box v1.1 
o Web: http://iqcbox.com/ 

https://www.imsglobal.org/cc/statuschart/openbadges
https://www.accredible.com/digital-badges/?utm_source=ims
https://www.accredible.com/?utm_source=ims
https://info.badgr.io/
https://concentricsky.com/
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http://www.itaqua.it/  
o Other: Badges which its users provide: 

https://www.iqcbox.com/BadgeCCity.aspx 
Web only provides information in Italian. 

4. Credly (New York, NY) 
o Name: Credly v2018-02-20 
o Web: https://credly.com 

support@credly.com 
o Infrastructure: Amazon Web Services 
o GDPR: 

https://info.credly.com/data-security-
privacy?hsCtaTracking=72fc39b2-b9cb-4384-a449-
2b1898fb8958%7C51050119-8f62-44e2-90f1-7c77508d236e 
"Credly complies with the GDPR by maintaining the ongoing 
confidentiality, integrity, availability, and resilience of our systems that 
process personal data of badge earners; by ensuring we can restore 
data in a timely manner in the event of a physical or technical incident; 
and by regularly testing, assessing and evaluating the effectiveness of 
our technical and organisational measures." 

 
ά/ǊŜŘƭȅ ƛǎ ŎŜǊǘƛŦƛŜŘ ǘƻ ǘƘŜ ¦{-9¦ ǇǊƛǾŀŎȅ ǎƘƛŜƭŘΦέ 

5. Pearson Education (bought by Credly in 2018 so now New York, NY) 
o Name: Acclaim v20180221 
o Web: https://www.youracclaim.com/ 
o GDPR: 

https://www.youracclaim.com/privacy 
άLŦ ȅƻǳ ǊŜǎƛŘŜ ƛƴ ǘƘŜ ¦Y ƻǊ ŀ ŎƻǳƴǘǊȅ ǿƛǘƘƛƴ ǘƘŜ 9¦Σ ƻǊ ȅƻǳǊ tŜǊǎƻƴŀƭ 
Information is processed in the UK or a country in the EU, Credly will, 
and will ensure that its data processors will process your Personal 
Information in accordance with all applicable DP legislation, including 
ǘƘŜ D5twΦέ 

6. Digitalme (Leeds, UK) 
o Name: Digitalme Credly v2018-02-19 
o Web: https://credly.digitalme.co.uk/ 

getcredly@digitalme.co.uk 
o D5twΥ ά/ǊŜŘƭȅ Ƙŀǎ ōǳƛƭǘ ŀ ŘŜŘƛŎŀǘŜŘ 9ǳǊƻǇŜŀƴ-based data centre, 

which extends its secure credential cloud infrastructure to support 
Digitalme operations and help organisations based in Europe comply 
ǿƛǘƘ ǎǘǊƛŎǘ 9¦ 5t ǊŜƎǳƭŀǘƛƻƴǎΦέ 

A second platform provided by Digitalme 
o Name: Open Badge Academy v2018-02-19 
o Web: https://www.openbadgeacademy.com/ 

http://www.itaqua.it/
https://credly.com/
mailto:support@credly.com
https://info.credly.com/data-security-privacy?hsCtaTracking=72fc39b2-b9cb-4384-a449-2b1898fb8958%7C51050119-8f62-44e2-90f1-7c77508d236e
https://info.credly.com/data-security-privacy?hsCtaTracking=72fc39b2-b9cb-4384-a449-2b1898fb8958%7C51050119-8f62-44e2-90f1-7c77508d236e
https://info.credly.com/data-security-privacy?hsCtaTracking=72fc39b2-b9cb-4384-a449-2b1898fb8958%7C51050119-8f62-44e2-90f1-7c77508d236e
https://www.openbadgeacademy.com/
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Closing August 31, 2019 
7. iQualify 

o Name: iQualify LMS v2018-02-21 
o Web: https://www.iqualify.com/get-started 
o D5twΥ ά/ƘƻƻǎŜ ōŜǘǿŜŜƴ ƻǳǊ Ǝƭƻōŀƭ ȊƻƴŜ ƻǊ ŀ ƴǳƳōŜǊ ƻŦ ǊŜƎƛƻƴŀƭ ȊƻƴŜǎ 

for storage of your learners' personally identifiable information. We'll 
help you ensure compliance with your compliance requirements for 
ǎǘƻǊƛƴƎ ǇŜǊǎƻƴŀƭ ŘŀǘŀΦέ 

o Costs (per year): 
Á мулл ϵ {ǘŀǊǘŜǊ 
Á тнлл ϵ tŀǊǘƴŜǊ 

This system is primarily an online learning platform through which an 
institution can issue badges 

8. Learning Machine 
o Name: Learning Machine Issuer App v1.0 
o Web: https://www.learningmachine.com/product 
o Infrastructure: Amazon web services 
o Other: Delegation is permitted for Federated Tier customers 

This system is a generic credential issuing system which seems to be more 
geared towards diplomas. 

9. Engage Learning (Washington DC, USA) 
o Name: Learning Objects v2018-02 
o Web: https://learningobjects.com/#/what-we-do 
o Infrastructure: Amazon web services 

This is an educational consultant firm.  They evaluate and suggest 
improvements to curricula.  They offer badges as part of their services to an 
institution. 

10. Collective Shift/LRNG (Chicago IL, merged with Southern New Hampshire 
University (SNHU)) 

o Name: LRNG v1.33 
o Web: www.lrng.org 
o GDPR: NO ά.ȅ ǳǎƛƴƎ ƻǳǊ ǎƛǘŜǎ ƻǊ ƎƛǾƛƴƎ ǳǎ ȅƻǳǊ ǇŜǊǎƻƴŀƭ ƛƴŦƻǊƳŀǘƛƻƴΣ 

you are directly transferring your information to us in the United 
States.  The United States may not have the same level of DP as your 
ƧǳǊƛǎŘƛŎǘƛƻƴΦέ ƘǘǘǇǎΥκκǿǿǿΦƭǊƴƎΦƻǊƎκǇǊƛǾŀŎȅ 

LRNG is a learning platform that focuses on youth programmes in different 
cities in the USA.  Participation is by invitation only. 

11. Campus Labs (Buffalo NY and Ontario, Canada) 
o Name: MyMantl v1.0 
o Web: https://mymantl.com 
o GDPR: NO ά¸ƻǳ ŀre responsible for complying with any local laws in its 

jurisdiction which might impact its right to import, export or use the 

https://www.iqualify.com/get-started
https://www.learningmachine.com/product
https://learningobjects.com/#/what-we-do
http://www.lrng.org/
https://mymantl.com/
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Service, and you represent that it has complied with any regulations or 
registration procedures required by applicable laws to make this 
ƭƛŎŜƴǎŜ ŜƴŦƻǊŎŜŀōƭŜΦέ ƘǘǘǇǎΥκκƳȅƳŀƴǘƭΦŎƻƳκǘŜǊƳǎκǾƛŜǿκǎƛǘŜ-terms/ 

12. Discendum (Finland) 
o Name: Open Badge Factory v2018.08 
o Web: https://openbadgefactory.com/ 
o Infrastructure: hosted in Finland 
o GDPR:  
o Costs (per year): 

Á Free ς Max 2 badges, 5000 issued/year, 1 user account 
Á нлл ϵ - Max 10 badges, 5000 issued/year, unlimited user 

accounts 
Á сул ϵ - unlimited badges, 15000 issues/year, sub-organisations 
όнлл ϵ ŜŀŎƘύ 

Á мнсл ϵ - unlimited badges, 50000 issues/year, sub-
ƻǊƎŀƴƛǎŀǘƛƻƴǎ όнлл ϵ ŜŀŎƘύΣ ǊŜǎǘǊƛŎǘ ǊƛƎƘǘ ǘƻ ƛǎǎǳŜ ōŀŘƎŜǎ ƻǊ ǘƻ 
review applications 

o Other: reference from NUI Galway 
https://openbadgefactory.com/references/?open=modal-nui 

o Other: provides facilities for a student to apply for a badge and for that 
application to be reviewed by the organisation. 

o Other: in addition to sub-organisations badges can also be shared with 
partner organisations. 

o Other: an evidence file of up to 10GB can be stored with each issued 
badge. 

A second service also from Discendum: 
o Name: Open Badge Passport v2.6.0 
o Web: https://openbadgepassport.com/ 
o Infrastructure: hosted in Finland. 
o GDPR: 

https://openbadgepassport.com/faq/ 
As a European service provider, we will fully comply with GDPR before 
the transition time ends on May 25, 2018. 

o Costs: Free 
o Other: Only for hosting badges, not for Issuing 
o Other: Company details 

https://openbadgepassport.com/faq/ 
ά5ƛǎŎŜndum, a successful Finnish educational technology company 
 
2014 by Tekes, the Finnish Funding Agency for Innovation.  The 
MacArthur Foundation funded it further in 2015 as part of the Digital 

https://openbadgefactory.com/
https://openbadgefactory.com/references/?open=modal-nui
https://openbadgepassport.com/
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aŜŘƛŀ ŀƴŘ [ŜŀǊƴƛƴƎ /ƻƳǇŜǘƛǘƛƻƴΩǎ ά¢Ǌǳǎǘ /ƘŀƭƭŜƴƎŜΣέ ǘƻ ŦƻǎǘŜǊ ǘǊust in 
ƻƴƭƛƴŜ ƭŜŀǊƴƛƴƎ ŜƴǾƛǊƻƴƳŜƴǘǎΦέ 

o Other: Code 
https://openbadgepassport.com/faq/ 
open source (core will be, in progress) 

 
13. MyKnowledgeMap Limited (York, UK) 

o Name: Openbadges.me v1.0 
o Web: https://www.openbadges.me/openbadges 
o D5twΥ ¸Ŝǎ άhǇŜƴōŀŘƎŜǎΦƳŜ ƛǎ ŎƻƳǇƭƛŀƴǘ ǿƛǘƘ D5twΣ ŀƴŘ ǿŜ Ŧǳƭƭȅ 
ǊŜǎǇŜŎǘ ǘƘŜ ǇǊƛǾŀŎȅ ƻŦ ȅƻǳǊ Řŀǘŀ ŀƴŘ ƳŀƛƴǘŀƛƴƛƴƎ ǎǘǊƻƴƎ 5t ǎǘŀƴŘŀǊŘǎΦά 
https://openbadges.zendesk.com/hc/en-us/articles/360003791174-
Data-Protection-including-GDPR- 

o Infrastructure: Microsoft Windows Azure servers 
o Costs (per year): 

Á Free ς 200 recipients or 1000 badges 
Á ϵплл ς 500 recipients or 5000 badges 
Á ϵмнлл ς 5000 recipients or 50000 badges 

o Other: can create multiple organisations and control user access 

6.5.4.7  The evaluation of the platforms  

All the platforms considered in Section 6.5.4.6 are Open Badge 2.0 certified (TR1), so 
we begin by eliminating any who do not openly claim to meet the requirements of the 
GDPR or are not located in Europe.  The following services meet these requirements: 

Á Italian Quality Company IQC Srl (but they only provide information in Italian) 

Á Digitalme Credly 

Á Digitalme (closing August 31, 2019) 

Á iQualify (mainly an online learning platform) 

Á Discendum 

Á MyKnowledgeMap Limited 

The first, third, and fourth options in the list are eliminated for the reasons mentioned 
in the parenthesis.  Due to concerns regarding the exit of the UK from the EU, 
5ƛǎŎŜƴŘǳƳΩǎ hǇŜƴ .ŀŘƎŜ CŀŎǘƻǊȅ όhttps://openbadgefactory.com/) was considered 
to be the best available option.   

When considering the use of the Open Badge Factory in the context of the functional 
(FR1-FR8) and basic technical (TR1-TR5) requirements, the following issues arise: 

Á Should approved institutions be classifiŜŘ ŀǎ άǎǳō-ƻǊƎŀƴƛǎŀǘƛƻƴǎέ ƻǊ ΨtŀǊǘƴŜǊǎέ 
in the Open Badge Factory? 

o Using sub-organisations: 

Advantages 

https://www.openbadges.me/openbadges
https://openbadgefactory.com/
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o hƴŜ ŎƻƴǘǊŀŎǘ ǿƛǘƘ ŀƴ ŀŘŘƛǘƛƻƴŀƭ нлл ϵ ŀƴƴǳŀƭ ŦŜŜ ŦƻǊ ŜŀŎƘ ǎǳō-

organisation. 

o The central body can prevent sub-organisations from issuing 

badges other than their approved BDV badges with the 

platform. 

Disadvantages 

o Not possible to limit access to personal information to only sub-

organisations.  All personal data is visible to the BDV and all sub-

organisations. 

o Using partners: 

Advantages 

o Each partner can issue 5,000 badges per year. 

o Each partner can issue non BDV badges if they wish. 

o The BDV can see statistics regarding issued badges of the 

approved institutions without having access to personal data 

Disadvantages 

o Separate contract agreements for each partner, but also a 200 

ϵ ŀƴƴǳŀƭ ŦŜŜ ŦƻǊ ŜŀŎƘΦ 

Conclusion ς to avoid DP issues, partners will be used. 

Á TR5 - Issued badges have hashed emails and are signed by each approved 
institution. 

The open badge factory does use hashed emails, but they do not sign their 
badges.  However, as each approved institution will have its own issuer 
profile, the issuer can be verified online. 

6.5.4.8  Instructions for Using the Badge Issuing Platform  

Instructions for using the Open Badge Factory were written, distributed to institutions 
granted permission to issue the badges.  Those instructions are included in Appendix 
M.   

6.5.5 First Open Call for Issuing the Academic Level of the Data Science 
Analytics Badge 

In October 2019, the first Open Call for Institutions Interested in Issuing the Data 
Science Analytics Badge at Academic Level was published. The information about the 
call was provided in the BDVe web site along with the material described in 6.5.3.3 
regarding the process description, application forms, FAQ, etc. 
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As with the pilot, during the BDVe project, institutions applying to the different calls 
to issue badges will be evaluated at no cost, and if their evaluations are accepted, they 
will be able to provide up to 5000 badges to their students each year for the duration 
of their acceptance.  

Some of the dissemination activities to publicise the first open call are described 
below: 

Á Notifications send to universities participating in the EIT Digital Data Science 
MSc 

Á Notifications sent to selected universities in the BDVe Education-Hub 
Á Distribution of the call to YERUN (Young European Universities)  
Á An announcement in the BDVA Newsletter, Twitter, and LinkedIn. 

Á Webinars targeted on universities in the BDVA to raise awareness regarding 
the program and to encourage them to participate (November and December 
2019) 

6.5.6 Meetings with External Stakeholders 

The primary meetings are described in 3.3, below are described some additional 
meetings that were held with stakeholders to get feedback about the badge 
framework and/or to disseminate the work done. 

6.5.6.1  Virtual Meeting with Warsaw University of Technology  

When: 15/11/2018 

Summary:  

Á ¢ƘŜ ¦ta ŜȄǇƭŀƛƴŜŘ ƛƴ ŘŜǘŀƛƭ ǘƘŜ ƭƻƎƛǎǘƛŎǎ ƻŦ ǘƘŜ ǇǊƻǇƻǎŀƭΦ ²ŀǊǎŀǿ ¦ƴƛǾŜǊǎƛǘȅΩǎ 

initial feedback was very positive. Warsaw University also said that it was likely 

that they would participate in the pilot. 

Á They liked the fact that it could be possible that students who had not finished 

their final projects could receive badges. They said that many students begin 

to work and then find it difficult to finish their final projects, so this option 

would be interesting for them. 

Á The additional workload required to issue the badges was also discussed, as 

well as the trade-offs between information and submission effort. 

Á Warsaw University asked about including their MScΩǎ ǇǊƻƎǊŀƳ ƛƴ ǘƘŜ .5±Ŝ Iǳō 

and said that they would submit information using the online form. 

6.5.6.2  Virtual Meeting with the University of Adger, Norway (18/01/2019)  

When: 18/01/2019 
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Summary: 

Á The UPM presented the current state of the badge (v.02) proposal to get 

feedback and to encourage the university to participate in the pilot. 

Á The University of Adger showed a lot of interest in the process, quality 

issues, and benefits for industry and students.  

Á The UPM agreed to send them more information and the deliverable 6.4, 

so they could have a broader view of the work. 

Á The UPM also introduced them to the BDVA and encouraged them to 

contact the association to explore possible benefits for their institution. 

6.5.6.3  BDVA Tasks force on Skills  

When: 22/01/2019 

Location: Brussels 

Summary: 

Á The UPM presented to the other TF leaders the state of the data science 

recognition framework to get feedback and comments.  

Á How to promote and get more involvement of the BDVA members was also 

discussed.  

6.5.6.4  Workshop SME Alliance: B oosting Security, Data and IoT Skills ï Workshop 

#3  

When: 08/02/2019 

Location: Brussels 

Organised by: European DIGITAL SME Alliance with funding: Supporting Specialised 
Skills Development: Big Data, Internet of Things and Cybersecurity for SMEs 
(EASME/COSME/2017/007) 

Web: https://www.digitalsme.eu/skills-home/ 

Summary:  

Á The UPM distributed both the badge and education hub flyers to all 

participants of the workshop. 

Á During break times, and in individual discussions, a general summary of the 

badge project and other WP4 work was discussed with different participants.  
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Á The UPM gathered information about the Swedish Knowledge Foundation, 
which offered software-related skills courses, including two online courses on 
data science. 

6.5.6.5  Virtual Meeting with Politecnico di Milano  

When: 21/02/2019 

Summary: 

Á PoliMi gave an overview of their study/report on the data science skills needed 

in the manufacturing domain. 

Á The UPM presented the current state of the badge program to get feedback 

and study the possibility that their university participates in the pilot. However, 

PoliMi was specifically interested in manufacturing.  After discussing the 

.5±ŜΩǎ ǇǊƻǇƻǎŀƭΣ ōƻǘƘ ƛƴǎǘƛǘǳǘƛƻƴǎ ŀƎǊŜŜŘ ǘƘŀǘ ǘƘŜ ǎŎƻǇŜ ƻŦ ǘƘŜ ōŀŘƎŜ ǇǊƻƎǊŀƳ 

was too broad to be included in their report on manufacturing. 

6.5.6.6   Virtual meeting with Young Universities Research Network (YERUN)  

When: 09/07/2019  

Summary 

Á The badge system was presented and discussed. The aim was to raise 

awareness regarding the badge program among university chancellors in 

YERUN. 

Á The Secretary-General of YERUN proposed the possibility of organising a 

formal presentation of our badge program in a future YERUN meeting so more 

specific and concrete collaborations can be defined. 

6.6 Endorsements for Non-Formal Training in Data Science 

Although different definitions for non-formal education can be found in the literature, 
one of the most relevant is2:  

ώΧϐ  learning which takes place through planned activities (in terms of learning 
objectives, learning time) where some form of learning support is present (e.g. 
student-teacher relationships); it may cover programmes to improve work 
skills, adult literacy and basic education for early school leavers; very common 
cases of non-formal learning include in-company training, through which 
companies update and improve the skills of their workers such as ICT skills, 

                                                      
2 COUNCIL RECOMMENDATION of 20 December 2012 on the validation of non-formal and informal 
learning (2012/C 398/01) 



D4.3: Skills, Education, and Centers of Excellence Period 2 Report M36 

            129 

 

 

 

structured on-line learning (e.g. by making use of open educational resources), 
and courses organised by civil society organisations for their members, their 
target group or the general public) 

In recent years the offer of non-formal training in data science in the form of online 
courses, MOOCs, in-company training, etc., offered both by official academic 
institutions and other non-academic institutions, has greatly increased.  

Both formal and non-formal learning can contribute to the lifelong learning of data 
scientists ς the continual training of data scientists throughout their careers. While 
formal systems are often focused on initial training, a lifelong learning system must 
include a variety of formal and non-formal learning together. This is necessary to meet 
ǘƘŜ ƛƴŘƛǾƛŘǳŀƭϥǎ ƴŜŜŘ ŦƻǊ Ŏƻƴǘƛƴǳƻǳǎ ŀƴŘ ǾŀǊƛŜŘ ǊŜƴŜǿŀƭ ƻŦ ƪƴƻǿƭŜŘƎŜ ŀƴŘ ƛƴŘǳǎǘǊȅΩǎ 
need for a constantly changing array of knowledge and competences.  

This need of knowledge, and therefore of well-trained professionals, is particularly 
important in the data science domain:  

Á ¢ƘŜ Ǉŀǎǘ ǘƘǊŜŜ ȅŜŀǊǎ ƘŀǾŜ ǎŜŜƴ άƳŀǎǎƛǾŜ ƎǊƻǿǘƘ τ мр ǘƛƳŜǎΣ нл ǘƛƳŜǎ ƎǊƻǿǘƘέ 
in data science-based jobs in sectors like education, marketing, and 
manufacturing (Wharton, ²ƘŀǘΩǎ 5ǊƛǾƛƴƎ ǘƘŜ 5ŜƳŀƴŘ ŦƻǊ 5ŀǘŀ {ŎƛŜƴǘƛǎǘǎΚ, 
May 2019) 

Á Companies expect to triple the size of their bid data staff in the next three years 
(ESADE, Adoption and Impact of Big Data And Advances Analytics in Spain, May 
2018) 

Á The Global Datasphere will grow from 33 Zettabytes (ZB) in 2018 to 175 ZB by 
2025 [1 ZD = 1021 bytes] (IDC, The Digitalization of the World, Nov. 2018) 

 

Therefore, in data science, non-formal education plays a crucial role, and 
complements formal training, by allowing practitioners to gain new skills and to adapt 
to new data science requirements.   

Here we will consider non-formal education to include any organised training activity 
outside of formal education (undergraduate or graduate university degrees). Non-
formal training includes both e-learning and traditional classroom courses.  These 
courses can be of widely different durations and include training provided by 
employers, traditional educational institutions, and other third parties.  

6.6.1 Challenges when Considering Non-Formal Education 

Though the needs of stakeholders in the data science ecosystem when considering 
non-formal education are similar to those of formal education, there are a few issues 
which we would like to highlight: 

Á Students interested in data science training can quickly find a huge variety of 
options and therefore face difficulties when trying to pick from this 
overwhelming supply. Which courses are more highly valued by industry, or 

https://knowledge.wharton.upenn.edu/article/whats-driving-demand-data-scientist/
https://www.esade.edu/en/news/esade-study-companies-expect-triple-their-big-data-staff-next-three-years/18053
https://www.seagate.com/our-story/data-age-2025/
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what is the right course for their experience and expectations are just a couple 
of issues that arise.  

Á Employers that need to evaluate non-formal training also face the problem of 
how to compare the vide variety of different types of courses. For example, 
how rigorous are the different programmes in terms of duration, quality, 
evaluation of the students, identity verification during assessment activitƛŜǎΣ Χ 

Á Educators offering those courses also face difficulties related, for example, 
with how to stand out from other courses. That is, how to clearly communicate 
ǘƘŜƛǊ ƻŦŦŜǊΣ ŀǘǘǊŀŎǘ ǎǘǳŘŜƴǘǎΣ ŜƴǎǳǊŜ ǘƘŜ ǉǳŀƭƛǘȅ ƻŦ ǘƘŜƛǊ ǘǊŀƛƴƛƴƎΣ Χ 

In other contexts, standardised labelling systems are used to systematically provide 
information to help to characterise and compare different products in the same 
category. For example, Figure 37 shows the UK guidelines for Front of Pack Labels, 
which could be used to, for example, compare different kinds of breakfast cereal. 

 
Figure 37: Example of the Application of the UK guidelines for Front of Pack Labels3 

 

With this idea of a standardised labelling system as an inspiration, we have been 
working on an Endorsement System for recognising non-formal training in data 
science. 

6.6.2 Timeline for the Implementation of an Endorsement System for 
Non-formal Education in Data Science 

Below we summarise the different activities required to propose and test the 
endorsement system for non-formal education in data science.  

 

                                                      
3 Image taken from Guide to creating a front of pack (FoP) nutrition label for pre-packed products sold 

through retail outlets by the UK Department of Health (https://www.gov.uk/government/publications). 

https://www.gov.uk/government/publications
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Activity Description Start Date End Date 

4.3.2 A Recognition System for Non-Formal Education in Data Science  06/2019 12/2020 

4.3.2.1. Prepare a first version of the logistics and criteria for 
endorsement of non-formal training in data science 

06/2019 01/2020 

4.3.2.2. Evaluation and revision of the endorsement system for non-
formal training in data science  

02/2020 05/2020 

4.3.2.3. The 1st call for the recognition of non-formal training in data 
science 

6/2020 12/2020 

Table 23: Task 4.3. Timeline for activities related to Non-Formal education 

6.6.3 A Starting Point for the Endorsement System 

Educational endorsement initiatives have the aim of guaranteeing quality standards 
and criteria. The European Association for Quality Assurance in Higher Education4 has 
developed an extensive guide for quality assurance of e-learning education.  Rather 
than starting from scratch, we would like to take advantage of this existing work as 
the basis for the program. Even though our definition of non-formal education covers 
both e-learning and on-site education, the criteria defined in this document do serve 
as a good starting point. Their quality criteria are summarised in Table 24. 

 

Quality Criteria Description Example of Indicators 

Policy for quality assurance Institutions should have a 

policy for quality assurance 

that is made public and 

forms part of their strategic 

management. 

Á Institutional policies, 
structures, processes, and 
resources are in place to 
guarantee the successful 
teaching and learning 
process of students, 
including those with 
special educational needs.  

Á Electronic security 
measures are considered 
ōȅ ǘƘŜ ƛƴǎǘƛǘǳǘƛƻƴΩǎ 
policy/code of practice.  

 

                                                      
4  Considerations for quality assurance of e-learning provision. European Association for 
Quality Assurance in Higher Education AISBL 2018, Brussels. 



D4.3: Skills, Education, and Centers of Excellence Period 2 Report M36 

            132 

 

 

 

Quality Criteria Description Example of Indicators 

Design and approval of 

programmes 
Institutions should have 
processes for the design and 
approval of their 
programmes. 

 

Á Curricula design reflects 
pedagogical practices and 
innovation, if applicable.  

Á Teaching staff involved in 
designing/developing/eval
uating programmes are 
familiar with the 
advantages/disadvantages 
of using e-learning in 
particular course contexts. 

Student-centred learning, 

teaching, and assessment 

Institutions should ensure 

that the programmes are 

delivered in a way that 

encourages students to take 

an active role in creating the 

learning process, and that 

the assessment of students 

reflects this approach. 

Á Learning materials fit the 
pedagogical model and 
facilitate student learning.  

Á The technical 
infrastructure is aligned 
with the teaching 
methodology, learning 
activities, and e-
assessment methods, and 
it eases the teaching and 
learning process.  

Á Students are clearly 
informed about the e-
assessment. 

 

Student admission, 

progression, recognition, 

and certification 

Institutions should 

consistently apply pre-

defined and published 

regulations covering all 

ǇƘŀǎŜǎ ƻŦ ǘƘŜ ǎǘǳŘŜƴǘ άƭƛŦŜ 

ŎȅŎƭŜέΦ 

Á Students/prospective 
students are informed 
about requirements 
concerning equipment, e-
learning and digital skills, 
pre-knowledge and 
prerequisite subjects, and 
attendance.  

Á Students are informed 
about the workload and 
pedagogical model of the 
e-learning ω programme.  

Teaching staff 
 

Institutions should assure 

themselves of the 

competence of their 

teachers.  

Á The institution has defined 
the structure, profile, and 
role of the teaching staff 
that is aligned with the 
pedagogical model.  

Á The teaching staff is 
coordinated effectively.  

Learning resources and 
student support 

Institutions should have 

appropriate funding for 

learning and teaching 

activities and ensure that 

Á The institution defines the 
electronic security 
measures that guarantee 
standards of quality and 
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Quality Criteria Description Example of Indicators 

adequate and readily 

accessible learning 

resources and student 

support are provided. 

information integrity and 
validity.  

Á The institution has 
procedures in place that 
cover student support, 
including ҍҍtutoring, 
pedagogical, 
technological, and 
administrative elements 

Information management 
Institutions should ensure 

that they collect, analyse, 

and use relevant 

information for the effective 

management of their 

programmes and other 

activities. 

Á Collected data is used in 
order to evaluate e-
learning programmes 

Á There is a strategy on the 
use and purpose of 
learning analytics within 
the institution (i.e. the aim 
is improving student 
support). 

Public information 

 

Institutions should publish 
information about their 
activities, including 
programmes, which are 
clear, accurate, objective, 
up-to-date and readily 
accessible. 
 

Á The institution publishes 
reliable, complete, and up-
to-date information on 
institutional technical 
support.  

Á The institution publishes 
information on completion 
rates, pass rates, and 
dropout rates. 
 

Table 24: Example of Quality Indicators 4 

Institutions applying for endorsement must provide evidence about the fulfilment of 
the different criteria in the previous table.  

At first glance, the complexity of the system does not seem to be appropriate for the 
wide variety of programmes which we would like to consider.  For example, the 
organiser of a short five-hour MOOC on data visualisation would be overwhelmed by 
the work required to apply for the endorsement.  Thus, our first task was to distil this 
list of quality indicators to a minimum based upon feedback from stakeholders in the 
data science ecosystem.   

6.6.4 A Preliminary Proposal for an Endorsement System for Non-
Formal Education in Data Science 

After discussing the ideas behind the quality indicators from the European Association 
for Quality Assurance in Higher Education  with a number of stakeholders (see section 
6.6.7), we began by establishing three main objectives for the endorsement system: 

Á Quality Control 
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o Establish a common set of minimum requirements that must be met 
for a program to be endorsed 

Á Transparency  

o Require the publication of essential data regarding the course in a 
publicly accessible location 

Á Ease of comparison 

o Define a common format to simplify side-by-side comparisons of the 
essential data 

o Define a common set of data science skills to allow the comparison of 
content. 

Based upon those same discussions with stakeholders, we defined the following as a 
starting point for criteria to characterise non-formal courses in data science:  

Á The audience of the course ς for example, programmers, analysts, managers. 

Á Level of course ς ŦƻǊ ŜȄŀƳǇƭŜΣ ƛƴǘǊƻŘǳŎǘƻǊȅΣ Χ ŜȄǇŜǊǘ 

Á Content ς number of hours dedicated to the different data science skills  

Á Teaching types ς number of hours: in person, online interactive, online video, 
online other static content 

Á Type of assessment ς no assessment, online without verification, online with 
verification, in person with verification 

Á Institutional Data ς link to web page 

Á Instructors Profiles - link to web page 

Regarding the content of the courses, we plan to take advantage of the existing work 
ǘƻ ŘŜŦƛƴŜ ǘƘŜ ǎƪƛƭƭǎ ŦƻǊ ǘƘŜ 5ŀǘŀ {ŎƛŜƴŎŜ !ƴŀƭȅǘƛŎǎ ōŀŘƎŜΣ 5{мΣ Χ Σ 5{сΣ ŀǎ ƎƛǾŜƴ ƛƴ Table 
19.   

6.6.5 The logistics of the Endorsement System 

A summary of the endorsement process is shown in Figure 38. Course providers 
interesting in endorsement can apply by submitting the corresponding information 
regarding the criteria along with evidences. The application will be reviewed by a 
group of experts, and if approved, the corresponding program will be endorsed. The 
information about the quality criteria of the corresponding program will be accessible 
in the credentials provided to students.  In the example below of a badge-based 
ŎǊŜŘŜƴǘƛŀƭΣ ǘƘŀǘ ƛƴŦƻǊƳŀǘƛƻƴ ǿƻǳƭŘ ōŜ ǇǊƻǾƛŘŜŘ ƛƴ ǘƘŜ ōŀŘƎŜΩǎ ƳŜǘŀŘŀǘŀΦ 
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Figure 38: The Endorsement Process for Non-Formal Education in Data Science 

6.6.6 Work Planned in Period 3 

This initial proposal will be evaluated by gathering feedback from a number of online 
course providers. (The Politecnico de Milano was contacted and expressed interest in 
collaborating.) The feedback received will be used to improve both the quality 
requirements as well as the application process.  Feedback will also be sought from 
industry to get their input and improve again both the quality criteria and the process. 
(Preliminary meetings have already been held with a representative from Nokia to 
gather feedback.) Then a pilot of the process will be run before an open call for 
endorsement in non-formal training in data science is published.  

6.6.7 Meetings with External Stakeholders 

Below we detail the meetings held with stakeholders in order to get feedback 
regarding the non-formal education endorsement system in data science. 

6.6.7.1  EBDVF 2018 ï Meeting with Nokia  

When: 12/11/2018 

Location: Vienna 

Summary: 

Á The goal of the meeting was to receive industrial feedback regarding the 

comments from the BDVe project reviewers during the 1st Review, which 

suggested that the data science skills recognition system include online 

courses in the. 

Á How to measure of quality for online courses was discussed and how Nokia 

could use those measures to evaluate and compare different online 
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training experiences. How to categorise or at least carefully classify the 

contents of the online training was also discussed. 

Á A multi-dimensional endorsement program was suggested with more of a 

focus on logistics and transparency than on content.   

6.6.7.2  Virtual Meeting with Big Data Lab ï Corsi  

When: 13/06/2019 

Summary: 

Á The UPM and the Big Data Lab discussed a possible collaboration to use the 

new non-formal recognition system in Big Data Lab ς /ƻǊǎƛΩǎ ǘǊŀƛƴƛƴƎ 

programmes. 

Á /ƻǊǎƛΩǎ ǘǊŀƛƴƛƴƎ ǇǊƻƎǊŀƳ όhttp://www.bigdata-lab.it/corsi/) was described as 

follows: 

o They provide Big Data training throughout the region of Emilia 

Romagna. 

o In 2019 they had their first round of training and had more than 400 

students. 

o The program is looking for a system like the BDV badges to recognise 

their training. 

Á It was agreed that their training could be a great opportunity to pilot the new 

non-formal recognition system. 

6.6.7.3  Virtual Meeting with EIT Digital Professional School  

When: 24/07/2019 

Summary: 

Á The UPM explained the existing BDV badge program and sketched plans for 

the future non-formal recognition system. 

Á The EIT Digital Professional School is working on a training program entitled 

ά5ŀǘŀ {ŎƛŜƴŎŜ ŦƻǊ 5ŜŎƛǎƛƻƴ aŀƪƛƴƎΦέ  !ǘ ǘƘŜ ƳƻƳŜƴǘΣ ƛǘ ǿƛƭƭ ŎƻƴǘŀƛƴΥ 

o Nano-MOOC in Coursera (https://www.coursera.org/) 

o MOOC (much longer) 

o Face-To-Face Workshops (2-3 planned for Q3 and Q4 of 2019) 

Á ¢ƘŜȅ ƘŀǾŜ ōŜŜƴ ƭƻƻƪƛƴƎ ƛƴǘƻ Ƙƻǿ ǘƻ ΨŎŜǊǘƛŦȅΩ ǘƘŜƛǊ ǎǘǳŘŜƴǘǎ ƛƴǾƻƭǾŜŘ ƛƴ ǘƘŀǘ 

program and are interested in using the future non-formal learning recognition 

system, which we are planning.  We agreed to study the collaboration in a pilot 

during the first semester of 2020. 

http://www.bigdata-lab.it/corsi/
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Á EIT Digital Professional School Manager discussed their work in cybersecurity.  

UPM mentioned that our focus is on data science but felt that the framework 

of the recognition system could be applied to other domains.   

6.6.7.4  Meeting with Big Data Lab ï Corsi  

When: 16/10/2019 

Location: Madrid, Spain 

Summary: 

Á Follow up meeting with the representative of the Big Data Lab to identify 

potential courses that could collaborate with the UPM endorsement program 

and definition of a preliminary timeline for the collaboration.  

6.6.7.5  EBDVF 2019 -  Meeting with Nokia  

When: 15/10/2019 

Location: Helsinki 

Summary: 

Á The main purpose of the meeting was to gather feedback regarding the 
proposed criteria for the new non-formal endorsement system from the point 
of view of the industry. 

Á We reviewed each of the proposed criteria for the endorsement and discussed 
them in detail. 

6.6.7.6  Virtual Meeting with Big Data Lab ï Corsi  

When: 4/11/2019 

Summary: 

Á The main purpose of the meeting was to present the existing list of criteria for 
the new non-formal endorsement system and to gather feedback from an 
online course provider. 

Á We reviewed each of the criteria and discussed them in detail. 

6.6.8 Summary 

In period 2, Task 4.3 focused on two main projects: finalise the definition of the 
Academic Level of the Data Science Analytics Badge and begin work on a second 
recognition framework for non-formal educational programmes in data science.  To 
complete the definition of the Academic Level of the Data Science Analytics Badge 
feedback regarding two previous versions of the badge was gathered and analysed 
and a pilot of the complete application process was conducted. Currently, two 
institutions can issue the badge and the first open call for applications to issue the 
badge is currently open.  Also, an initial proposal for the non-formal recognition 
system was presented. In the next period, we plan to continue to support the 
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application process for the Academic Level of the Data Science Analytics Badge and 
implement the new recognition system for non-formal learning in data science. 
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7 Data Scientists Mobility Programme (T4.4-EIT 

DIGITAL) 

The goal of Task 4.4 is to support a Data Scientist Mobility Programme through the 
following actions: 

Á synchronise with other European and national mobility programmes and 
initiatives 

Á provide a marketplace/portal for internship positions and mobility 
opportunities targeting Data scientists, students, and professionals 

Á define and support the implementation of a mobility framework with two 
objectives: 

o facilitate the mobility of researchers, students, and professionals 
within the BDV PPP funded projects 

o facilitate the formation of co-located teams from the different 
organisations executing those projects 

During the reporting period (M19-M36), the work has focused on the following two 
actions: 

1. Define, Design, and Implement the portal for Big Data internship positions 
available within the BDV PPP and the ecosystem outside.  

2. Mobility framework concept definition and implementation plan. 

 

7.1 Define, Design and Implement the Internship portal 

In the period M19-M36, we moved from the concept definition to the analysis of the 
functional specification and implementation of an Internship Portal (Appendix P.A). 
The mock-ups have been transformed into an operational portal, not yet populated at 
the moment (www.big-data-value.eu/internship). The Big Data Category uses the Big 
Data Taxonomy defined in the Edison Project and the BDVA Task Force 9. The portal 
provides, as agreed for budget reasons, only the supply side, hosting all open 
internship positions of the different companies involved in BDV PPP projects as well 
as BDVA members. As already mentioned in the deliverable D4.2 [11], we have 
decided to implement a simple version of the internship portal and not a full 
matchmaking portal. In this case, we do not host the demand side (the CV of the 
ǎǘǳŘŜƴǘǎ ŀƴŘκƻǊ ǇǊƻŦŜǎǎƛƻƴŀƭǎύΣ ŀƴŘ ǎƻ ǘƘŜ ŎƻƳǇŀƴƛŜǎ Ŏŀƴƴƻǘ ǎŜŀǊŎƘ ǿƛǘƘƛƴ ŀ ǎǘǳŘŜƴǘΩs 
CV dataset. Several selection criteria are defined so that the students can filter by 
market, country, Big Data skill, etc. (Figure 39). When selecting a specific company, 

http://www.big-data-value.eu/internship
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more detailed information about the internship position and the skill requirements 
that the applicant should satisfy will be shown. (Figure 40) 

 

 
Figure 39: Internship Portal search list 
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Figure 40: Internship Portal detailed information 

 

In order to validate what was defined at a functional level and raise the awareness 
about the internship portal and check the willingness to adopt it, we have launched a 
survey among the BDV PPP partners and the BDVA members under the EC portal 
(https://ec.europa.eu/eusurvey/BDVe-Internship_portal_survey/management/edit),  

see Figure 41. Under the following link, it is possible to verify which are, at the current 
date, the results coming from the survey.  

https://ec.europa.eu/eusurvey/BDVe-
Internship_portal_survey/management/results (Figure 42 shows just a subset of the 
survey results) 

 

https://ec.europa.eu/eusurvey/BDVe-Internship_portal_survey/management/edit
https://ec.europa.eu/eusurvey/BDVe-Internship_portal_survey/management/results
https://ec.europa.eu/eusurvey/BDVe-Internship_portal_survey/management/results
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Figure 41: Internship survey questionnaire 
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Figure 42: Internship Survey Results 

Following the survey results, we have started to contact directly all the BDV PPP 
partners that have expressed their interest in the BDVe Internship Portal but also 
external intermediaries (business incubators, innovation clusters, Big Data DIHs, etc.)  

At the time of reporting, the percentage of the interviews done is about 60% of the 
number of people that have answered the survey. 

The aim is to collect all the open internship positions that deal with requests in the 
year 2020 in the next months and upload them to the portal beginning 2020. This will 
then be launched publicly immediately. Additionally, we are analysing the possibility 
of using the BDVA PPP social channels to repost or re-tweet the BDV PPP companies 
internship positions on Big Data, amplifying the audience reached branding the 
initiative as supported and promoted by BDVe.  A way to automatically grab the 
information from the BDV PPP companies' social channels and re-used in the BDVA 
PPP social channels will be analysed both in terms of feasibility and impact reached.  

One open issue is the sustainability of the internship portal and who will take care of 
the internship portal. At the time of reporting, the upload of all open internship 
positions is done by the BDVe consortium; it could be foreseen to update the 
internship portal in order to provide the updating directly by the companies that want 
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to post their internship Big Data position. This will be decided depending on the 
number of companies that will use the BDVe Internship Portal. 

7.2 Mobility framework concept definition and 

implementation plan 

In the last report D4.2 [11] Skills Education CoE Report, it was reported the need to do 
further investigation to identify potential possibilities of interaction between all actors 
of the BDV PPP, because in several discussions we had with the BDV PPP partners we 
got different reactions on the proposed concept; a few considered it as an 
opportunity, while the majority had concerns about IPR issues, budget problems and 
the risk of delaying their principal activities. 

Therefore, we decided to approach the projects at the BDV PPP Riga Summit held in 
June 2019, providing them during the Technical and Steering Committee a survey to 
be filled (Appendix O.A). The results were quite good, more than 90% of the projects 
gave their availability to verify the possibility of making a pilot setting a co-location 
team exploring some common challenges among the selected projects (see Figure 43). 
Despite this, some of them had some concerns under which conditions this pilot could 
be set, and the main doubts concerned the budget to be allocated and who will 
provide it, make synergies with the other H2020 projects such as the AI4EU, which are 
the obligations, what is the effort needed, etc. 

In order to start the process and identify which are the projects that could be 
candidates to such mobility framework pilots, we have selected the companies that 
are present in more than one BDV PPP project. The reason is that being in more than 
one project, they are more aware which are the possible common challenges on which 
starting the pilot and setting the co-location team; they could act as internal 
evangelists.  

In Appendix O.B is shown, which are the candidate companies to whom we have 
addressed our request to start the process: Demokritos Research Institute and ATB. 
The cells highlighted in the picture show the projects where the companies are 
involved, the colours represent if the project is a candidate or not depending on their 
ending date.  

Starting from the beginning of 2020, the pilots will be launched (if the projects confirm 
their willingness), and the results, in terms of impact and challenges solved or 
addressed, will be measured.  



D4.3: Skills, Education, and Centers of Excellence Period 2 Report M36 

            145 

 

 

 

 

Figure 43: Mobility Framework Survey results 
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8 Conclusion 

This work package tackles the important issue of Big Data Skills and Education within 
Europe. BDVe recognises that it cannot transform the Skills and Education landscape 
of Europe alone; thus, a key principle of this WP is a strong emphasis on collaboration 
with the existing initiatives to build on their progress and work in partnership. WP4 
links with National BDV Centres of Excellence to foster collaboration and support the 
establishment of new centres. The current offerings concerning support for exchange 
of knowledge on the universities' data scientist and data engineer programmes across 
the EU Member States are rather limited. WP4 therefore established an EduHub to 
facilitate knowledge exchange on educational programmes. In addition, WP worked 
with industry to ensure Data Skills education is meeting industrial needs, providing 
particularly relevant input for the BDV Badge Programme. WP4 leveraged existing 
efforts by EIT Digital on its MSc and professional courses and collaborates with the 
EDSA and EDISON projects for Data Science Curriculum. Finally, a mobility framework 
and internship portal for data scientists and professionals are being established, 
leveraging existing European and national mobility programmes and initiatives, as well 
as internship positions. 

This deliverable D4.3 provides the WP4 progress of activities from M19 to M36 of the 
BDVe project according to the objectives set for this period. 

Á T4.1 άbŜǘǿƻǊƪ ƻŦ bŀǘƛƻƴŀƭ .5± /ŜƴǘǊŜǎ ƻŦ 9ȄŎŜƭƭŜƴŎŜέ ƭŜŘ ōȅ Lb{LDI¢Σ ƛƴ ǘƘŜ 
first period, conducted a survey on CoEs and defined a best practice guide 
based on interviews from different CoEs. In this period, the best practice guide 
was refined to reflect the increasing importance of Artificial Intelligence as a 
topic for Big Data CoEs. The guide was extended with additional knowledge 
and has been successfully tested on GATE, the first Big Data CoE in Bulgaria. 
Further work focused on a cross-case analysis for the identification of common 
best practices and critical success factors which have been captured in a white 
paper. The Network of CoE have collaborated together in a number of areas 
including site visits for best practice sharing and in the development of a 
number of funding proposals involving multiple members of the network. 
Finally, we have developed an Engagement Lifecycle to support a systematic 
approach to supporting CoEs at different stages of development (pre-start-up, 
Early Stage, and Mature). 

Á T4.2 ά.ƛƎ 5ŀǘŀ ±ŀƭǳŜ 9ŘǳŎŀǘƛƻƴ Iǳōέ ƭŜŘ ōȅ ¦59Σ ƛƴ ǘƘŜ ŦƛǊǎǘ ǇŜǊƛƻŘΣ ŎǊŜŀǘŜŘ ŀƴ 
EduHub with 166 MSc courses in BDV. In this period, the EduHub was 
enhanced with 181 MSc programmes, 12 PhD programmes, and 62 on-
site/online professional training programmes. The EduHub is hosted as part of 
the BDV PPP web portal.  
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Á ¢пΦо ά¢ƘŜ wŜŎƻƎƴƛǘƛƻƴ ƻŦ {ƪƛƭƭǎ ŦƻǊ .ƛƎ 5ŀǘŀ tǊƻŦŜǎǎƛƻƴŀƭǎέ ƭŜŘ ōȅ ǘƘŜ ¦taΣ ƛƴ 
the first period, conducted a review of existing recognition frameworks for 
skills in data science and proceeded with Open Badges.  After considering 
different options, the initial version of the types and requirements for the 
badges was taken from work from the EDISON project. In this period, it 
conducted a review of the plan for the badges gathering feedback from 
academia and industry, it designed its first pilot of the Academic level of the 
Data Science Analytics Badge, and it is currently offering that badge to 
academia. Also, it began work on a second skills recognition system focusing 
on non-formal training.  Details are reported in D4.6 [12]. 

Á ¢пΦп ά5ŀǘŀ {ŎƛŜƴǘƛǎǘ aƻōƛƭƛǘȅ tǊƻƎǊŀƳƳŜέ ƭŜŘ ōȅ 9L¢ 5LDL¢![Σ ƛƴ ǘƘŜ ŦƛǊǎǘ 
period, conducted a survey on existing mobility programmes and it underwent 
an initial design for portal for internship positions and mobility programmes at 
the industry. After considering different options for the internship portal, it 
was decided to focus only on the supply side of the open Big Data internship 
position. In this period, a survey was conducted that led to a high interest in a 
mobility framework and internship portal, and initial plans were made on the 
future pilot programme. Additional solutions for the internship portal are 
investigated using social channels.  
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Appendix A: ï CoE Deep Dives 

In period 2, we focused on a more detailed elaboration of the best practices within 
the BDAICoE model.  This involved identifying specific practices within each part of our 
framework.  This was achieved by performing a detailed analysis of the case studies 
and interviews with subject experts.  The model has been extended with key practices 
for the core model capabilities (Strategy, Governance, Structure, Funding, People and 
Culture) 

Key practices were also identified for each of the capabilities for the centres: 

Á Business Development 
Á Collaboration 
Á Research Support Services 
Á Technical Infrastructure 
Á Intellectual Property (IP) and Data Protection (DP) 
Á Education and Public Engagement (EPE) 
Á Policy Outreach 
Á Technology and Knowledge Transfer 
Á Performance and Impact Assessment 

Core Organisational Model 

A. Strategy 

The definition of strategy in the context of BDAICoE framework is:  

ά¢ƘŜ ǎǘǊŀǘŜƎȅ represents the means by which a centre of excellence 
intends to achieve its overall mission and ƎƻŀƭǎΦέ 

 

Within the studies, examples of good practice are captured in Table 25. 

Practice Keywords 

Clearly stated research strategy with goals, objectives, and research areas. Strategy and objective 

Aligned with National and European research and innovation priorities. Aligned with national 

and European 

priorities 

Seeks to influence national and European research and innovation 
priorities. 

Influence national and 

European priorities 
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Practice Keywords 

The Senior Management formulates strategy and objectives. Strategy/objectives 

formulation  

Widespread consultation for the formulation of strategies including 
research topics dialogue with stakeholders in the research ecosystem, 
including industry and funders. 

Widespread 

consultation 

The centre uses KPIs for measurement of its performances regarding 
objectives, goals, mission, and vision. 

Strategy / KPIs 

alignment 

¢ƘŜ ŎŜƴǘǊŜΩǎ YtLǎ ŎƻǾŜǊ ƛƳǇŀŎǘ ŀǊŜŀǎ, including economic, 
commercialisation and academic. 

KPIs aligned with 

ŦǳƴŘŜǊǎΩ ŀƎŜƴŘŀ 

Operationalised plans are aligned with KPIs. 
other issues KPIs 

Decision making through consensus: a structured process to enable 
achievement of consensus. 

Decision Making 

Table 25: Summary of Strategy Practices 

B. Governance & Structure 

I. Governance 

The definition of governance in the context of BDAICoE framework is:  

άGovernance in Centres of Excellence refers to the level of decision-
making and operations.έ  

Within the studies, examples of good practice depend on the type of institutions and 
the level of decision making.  The practices are captured in Table 26. 

Practice Keyword 

Governance that emphasises accountability and openness. Accountability 
/openness. 

The Governance Board chaired by an external representative. The Board 
meets on a quarterly basis for strategic oversight of all activities. 

D/Ωǎ ǊŜǎǇƻƴǎƛōƛƭƛǘƛŜǎ  

Bi-annual reporting on the strategy, operations, financial & risk 
management, research programme, industry partners,  funding, technology 
transfer, and communications. 

Bi-annual reporting 
arrangement plan 

Centre has an academic advisory committee and industry advisory 
committee. 

IAC, SAC & IIC 
support GC 

Reporting demonstrates to the stakeholders the fulfilment of 
accountability, openness, and transparency. Regular feedback meetings are 
hosted. 

Reporting 
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Practice Keyword 

¢ƘŜ /ŜƴǘǊŜΩǎ ŘƛǊŜŎǘƻǊ ƛǎ ǎǳǇǇƻǊǘŜŘ ōȅ ŀ /ŜƴǘǊŜ {ǘŜŜǊƛƴƎ Committee 
composed of: principal Investigators and industry representatives, 
representatives of the Host institute, and representatives of funders. 

Decision-making 

The cŜƴǘǊŜΩǎ {ǘŜŜǊƛƴƎ Committee actively monitors the KPIs. Decision-making 

¢ƘŜ ŜȄŜŎǳǘƛǾŜ ƳŀƴŀƎŜƳŜƴǘ ǘŜŀƳ ŎƻƳǇǊƛǎŜǎ ǘƘŜ ŎŜƴǘǊŜΩǎ 5ƛǊŜŎǘƻǊΣ {ŜƴƛƻǊ 
Staff, and Principle Investigators, and operations managers who are 
responsible for the day-to-day operations of the centre and its research 
programmes. 

Composition 

The General Assembly (GA) consists of high-level officials of the centre and 
its centre partners 

Á The GA makes the final decisions for the centre.  
Á The members are made up of a representative from each partner 

of the centre, including academics and industry. 

Decision-making GA 

The Strategy Board (SB) draws the strategic plan, which is used in approving 
ǇǊƻƧŜŎǘǎ ŀǘ ǘƘŜ ŎŜƴǘǊŜΦ ¢ƘŜ {. ƛǎ ŎƻƳǇƻǎŜŘ ƻŦ ǘƘŜ ŎŜƴǘǊŜΩǎ [ŜŀŘŜǊǎƘƛǇΣ 
including the Operations Manager, Scientific Coordinator, Faculty Research 
Strategist, Pilot Strategy Coordinator, Intellectual Property Manager, and 
Education Coordinator. 

Strategy 

Table 26: Summary of Governance 

II. Structure 

The definition of structure in the context of BDAICoE framework is:  

άThe structure is how a Centre of Excellence is designed (i.e., levels, roles, 
units, decisions rights, and accountability).έ 

Practice Keywords 

The structure provides for the centralised coordination and integration 
of the activities (i.e. business development) across sites for consistency 
and synergy across the centre sites. 

Centralisation, 
coordination, integration  

At each site, the structure facilitates collaboration with the creation of 
research-specific groups (i.e. Natural Language Processing, Distributed 
Systems, etc.) 

Research groups 

The structure allows the independent organisation of each site as well 
as enables decentralisation of site governance. 

Decentralisation  

¢ƘŜ ŎŜƴǘǊŜΩǎ 5ƛǊŜŎǘƻǊ and PIs form a flat team structure.  Structure 

The operations support personnel include: 

Á A Centre Director 
Á Principal Investigators  

 Roles 
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Practice Keywords 

Á An Office Manager  
Á Collaborators  
Á Researchers  

The team members are flexibly assigned to project teams. Research Team 

The Operation Committee takes care of the daily operations of the 
centre from planning to implementation. 

hǇŜǊŀǘƛƻƴ ōƻŀǊŘΩǎ ǊƻƭŜ  

¢ƘŜ ƻǇŜǊŀǘƛƻƴ ŎƻƳƳƛǘǘŜŜ ƛǎ ŎƻƳǇƻǎŜŘ ƻŦ ǘƘŜ ŎŜƴǘǊŜΩǎ [ŜŀŘŜǊΣ 
Administration Manager, and Education Coordinator. 

hǇŜǊŀǘƛƻƴ ōƻŀǊŘΩǎ 
composition  

The centre is structured comprising two categories of teams:  

Á Research groups focusing on a specific topic with the goal of 

attaining scientific excellence,  

Á Industry Focused Groups representing industry-focused 

researchers interfacing with business partners and producing 

their needs with the help of the Research group. 

Mixed Teams 

Table 27: Summary of Structure 

C. Funding 

The definition of funding in the context of BDAICoE framework is:  

άFunding refers to the availability, diversity, and sustainability of the 
monetary support for carrying out research and educational activities in 
the centre of excellence.έ 

Practice Keywords 

The funding model is for a long-term (5-8 years) cycle and addresses long-
ǘŜǊƳ ƻōƧŜŎǘƛǾŜǎΣ ŜΦƎΦ /ƻǊŜ ǊŜǎŜŀǊŎƘ ǎŜǊǾƛŎŜǎ ǘƘŀǘ ǇǊƻǾƛŘŜ ƛƴŘǳǎǘǊȅ ǇŀǊǘƴŜǊǎΩ 
technology and intellectual property needs. 

Long-term funding 

Targets a mixed model of diverse funding sources: national, industrial, and 
European funding. 

Funding diversification 

Pursues research commercialisation opportunities, including licensing and 
spinouts. 

Commercialisation 
opportunities 

Collaborative projects with industry sponsored by the partner. Collaborative contract 

Funding comes from consultancy services. Other funds 

Industry membership model. Other funds 

Directly funded contract research with individual member companies. Other funds 

Funding through in-kind arrangements (People, Infrastructure, Hardware). In-kind funding 
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Practice Keywords 

The funding policy demands the centre to provide a percentage (20-30%) 
of its funding needs from industry partners.  

Funding policy impact 

Table 28: Summary of Funding 

D. People and Culture 

III. People 

The definition of people in the context of BDAICoE framework is:  

άPeople are the human capital required to carry out specific tasks towards 
the goals of the organisation.έ 

Practice Keywords 

Core HR policies are provided by the host institutes. People 

Staff diversity ς catering for good gender mix among researchers and students and 
local/international personnel proportions. 

People 

Young researchers are given opportunities to work on research and industry 
projects. They are encouraged to apply for grants and become leaders in project 
work packages. 

People support 

PhD members are offered financial support during maternity leave. Support 

Attract international researchers and develop the careers of young researchers.  People 

Personal skills development, e.g. public speaking, person-to-person 
communication, language training, unconscious bias, and cultural awareness. 

Training 

Advertisements of vacant positions in both local and international forums. 
HR sourcing 

Industry partners have opportunities to place their postgrads on internship 
programmes with the centre. People 

The centre is building a common team identity by the creation of an enabling 
environment using informal meetings such as team lunches meetings, kick-off 
meetings,  and poster sessions. 

People 

A mentorship programme is personalised for each intake of students and 
researchers: 

Á Mentor-mentee matching is based on their profiles. 
Á Mentors are industry leaders. 
Á Mentor/mentee gains from the professional/personal goals of the 

mentorship programme. 
Á The programme promotes mutual understanding, collaboration, etc. 

between the centre, partners, and staff. 

People 
development 
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Practice Keywords 

A mentorship programme to support female careers. People 

Table 29: Summary of People 

IV. Culture 

The definition of culture in the context of BDAICoE framework is:  

άCulture represents the underlying values, beliefs, and norms that drive 
the teams and the centre of excellence as a whole.έ 

Practice Keywords 

Distributed geographically centres maintain a culture that enables 
collaboration on works that mutually benefit all sites. 

Collaboration 

Cultural practices promote awareness, regular contact, and 
teamwork, communication, and dissemination activities (meetings, 
symposia & centre communication systems, annual intercultural day). 

Workforce inclusivity, 
communication,  and 
dissemination 

Staff and student welfare programmes are employed, i.e. Listening 
lunches, giving members an opportunity to voice concerns, talks on 
mental health, and other issues. 

Welfare programmes 

!ƴ Ψ¦ƴŎƻƴǎŎƛƻǳǎ .ƛŀǎΩ training is done in the centre to eliminate 
preferential treatment. 

HR practices 

Encouragement of social events such as cycling or walking tours. Socials for well-being 

{ǳǇǇƻǊǘ ŦƻǊ ΨƛƴŎƭǳǎƛǾƛǘȅΩ ƛƴ ǊŜŎƻƎƴƛǘƛƻƴ ƻŦ ǘƘŜ ōŜƴŜŦƛǘ ƻŦ ŘƛǾŜǊǎƛǘȅ ŀƴŘ 
support gender equality. 

Inclusivity & Equality 

The weekly centre meeting is used to promote the spirit of 
togetherness. 

Meetings 

The community volunteering may overlap with Education and Public 
Engagement. 

Volunteering 

A result-orientated environment. People are always conscious of the 
deadline, and they must work hard to deliver. 

Culture 

The new member programme is a cultural practice aimed at providing 
new in-takes detailed orientation experience and support to adjust to 
the working environment. 

Onboarding culture 

¢ƘŜ ƴŜǿ ƳŜƳōŜǊǎ ŀǊŜ ŀǎǎƛƎƴŜŘ ŀ ΨōǳŘŘȅΩ όŀ tƻǎǘ-doc or a PhD 
student) that offers orientation and mentor support to a new intake. 

Onboarding culture 

The centre provides researchers with a mechanism for understanding 
social forums and building a good rapport with the company 
representatives.  

Mentoring  



D4.3: Skills, Education, and Centers of Excellence Period 2 Report M36 

            156 

 

 

 

Practice Keywords 

Informal non-project related meetings are held, and they include kick-
off meetings, poster sessions, lunches.  

Informal gathering 

An office space is designed to facilitate cultural evolvement of the 
people in the centre and make them feel part of the centre. 

Cultural support 

Table 30: Summary of Cultural Practices 

Capabilities 

A. Business Development 

Business Development (BD) is a separate role that is gradually becoming a common 
role in research centres. The basic duty is to help in the creation of opportunities for 
the application of the inventions of the centre and to attract collaborators for joint 
research, particularly with the industry partners as a way to establish a technology 
transfer from the research institution to the industry for economic exploitation. The 
expert in charge of BD often possesses a mix of business and negotiation expertise 
with a good understanding of the research environment and themes. These skills 
enable the BD officer to play key roles in negotiation and arrangements that lead to 
the signing of collaborative research contracts. 

Results from the BDAICoE case study indicate that collaboration is important and 
regarded as the lifeline of a research centre in existence. For this reason, BD activities 
that increase the chances of collaboration are now being considered with a good 
budget to support the role. In the case study, various arrangements were seen to be 
in place for BD. Some centres have elaborate BD functions and related roles such as a 
separate office that has been created for the role of BD with related roles of Strategic 
Partnership Manager and Applied Innovation Officer. Within smaller to medium-size 
ŎŜƴǘǊŜǎΣ ǘƘŜ .5 ǊƻƭŜ ƛǎ ǇŜǊŦƻǊƳŜŘ Ƴŀƛƴƭȅ ōȅ ǘƘŜ ŎŜƴǘǊŜΩǎ 5ƛǊŜŎǘƻǊ ŀƴŘκƻǊ ǘƘŜ ŎŜƴǘǊŜΩǎ 
Manager. The research centre funding agencies and other agencies particularly in the 
policy-making environment, play roles in BD activities to support the research 
institutions in their mandate. National funding and development agencies can give the 
opportunity to centres to attend international events and to present its innovative 
outcomes to industry members.  

In many of the centres studied, the BD activity begins with an inquiry by contacting 
interested partners on projects among the industry stakeholders and showcasing 
research areas to company representatives who provide feedback for input for 
planning research direction. BD can raiǎŜ ŀǿŀǊŜƴŜǎǎ ƻŦ ǘƘŜ ŎŜƴǘǊŜΩǎ ŀŎǘƛǾƛǘƛŜǎ ōȅ 
making presentations at various science and industry conferences where potential 
ǳǎŜǊǎ ŀƴŘ ǘƘŜƛǊ ǎƻƭǳǘƛƻƴǎ ŀǊŜ ǇǊŜǎŜƴǘΦ hŦǘŜƴ ŀ ŎŜƴǘǊŜΩǎ .5 ǇǊƻŎŜǎǎ ǘŀƪŜǎ ǘƘŜ ŦƻƭƭƻǿƛƴƎ 
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steps: understand the Company and introduce centre capability and develop a 
proposal for decision-making (GO/NO-GO). Then, introduce available funding models 
and articulate the goals of the project proposal. The final stage is to decide to sign the 
contract. 

Recommendation for New Centres 

BD is closely linked to collaboration; in fact, the former leads to the latter. Many 
organisations create BD roles to deal with existing opportunities or create new ones 
with potential customers. In the research environment, the BD role helps to do the 
same thing, and important is the fact that the creation of the role enables the core 
researchers to focus on the research activities while other activities leading to 
collaboration are left in the hands of another professional. The BD Officer, however, 
must liaise with the research Unit Leaders to understand their needs and the status 
and features of their inventions and innovative products to be able to negotiate a 
contract on their behalf with a potential collaborator. Besides, the main goals of the 
BD role are usually designed to achieve the strategic goals of the research centre 
including collaboration.  For example, one centre provides a model for the use of the 
BD functions to improve success because it uses business development activities to 
achieve the following goals: 

Á As a single point of contact for the centre; the start of inquiry and interface 
between the centre and the industry partner 

Á A mechanism to collect feedback on emerging trends from the industry to the 
centre.  

In addition to the above, another advantage of the BD role is that it is used to seek the 
right partnership to push the centre to develop enough bandwidth to stimulate the 
right challenges for technological advancement.  

Practice 

Commercialisation and licensing aspects are handled by the host institute TTO. 

A Business development capability to engage industry proactively and support principal investigators 
to pursue research goals (national and international) and support the transfer of research outputs 
to industry. 

Engages industry stakeholders and researchers working with agencies. 

Works with national investment agencies to support the attraction of investments. 

Organises industrial days to showcase research and innovation outputs in the centre.  

Business Development gathers industrial feedback from companies as input for research direction. 

The Business Developments act as an intermediary between academics and companies while 
providing a consistent interface of the centre to a company. 

A staged business development process. 

A Strategic Partnership Manager role was created for the overall centre. The Strategic Projects 
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Practice 

aŀƴŀƎŜǊΩǎ ǊƻƭŜ ƛǎ 

Á to initiate and develop engagements with key Multinational Corporations (MNCs) and SMEs, 
centring on agreed common focus areas, 

Á to identify and finalise with the Industry Partners some goals in connection with focus areas, 
e.g. the recruitment and development of Human Capital, Connected Health, Discovery 
Economy, etc.  

Á The Strategic Projects Manager engagement process reflects a multi-year-collaborative research 
partnership to deliver projects through funding programme. 

Builds awareness in the Data Analytics ecosystem through seminars, conferences, consultancy, and 
ƳŜƳōŜǊǎΩ ƴŜǘǿƻǊƪƛƴƎ ŜǾŜƴǘǎΦ 

Leverages local and international media agencies to support the centre in terms of outreach. 

Seeks partnership development to stimulate the right conditions for technological advancement. 

Table 31: Summary of Business Development 

B. Collaboration 

The definition of collaboration in the context of BDAICoE framework is:  

άUIC refers to the formal and informal engagement and interaction 
between a higher educational institution and an industry partner with the 
aim to facilitate knowledge and technology exchange as well as to provide 
ad hoc advice and networking opportunity for the professionals. This can 
be done through the establishment of activities such as collaborative and 
contract research and the provision of consulting services." 

 

The collaboration capability is considered a matter of surviving or dying in the research 
environment. Findings from the case study show that collaboration is given a 
significant consideration and the practice is common to all the research centres 
studied in this project. The fundamental aim of the collaboration is to facilitate the 
leveraging of cross-disciplinary skills from partners in the national and international 
environment including the European Union. Research centres devote considerable 
resources to the development of industrial collaborations for network and strategic 
partnerships. Regarding the scope, the ǊŜǎŜŀǊŎƘ ƛƴǎǘƛǘǳǘƛƻƴΩǎ ƳŀƴŀƎŜƳent teams 
strive ǘƻ ŜƴǎǳǊŜ ŀ ōǊƻŀŘ ǎŎƻǇŜ ƻŦ ǘƘŜ ŎƻƭƭŀōƻǊŀǘƛǾŜ ǇŀǊǘƴŜǊΩǎ ŘƻƳŀƛƴΣ ǎŜŎǘƻǊΣ and 
geography. For example, many centres seek a cross-disciplinary collaboration from 
both local and international environments as well as from the industry and academic 
sectors. The goals are to arrive at a cross-fertilisation of ideas which is good in the 
development of state-of-the-art and innovative products and services. Despite the 
above intention, a centre-specific focus also plays key roles in the kind of the 
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partnership maintained by a research centre. For example, some centres actively seek 
collaborative research partners from among other academic and research centres, 
companies, and other entities (e.g. Municipality government) on purely scientific 
inventions and EU projects covering many areas such as Manufacturing, Agriculture, 
Financial Services, Smart Cities, etc. To engage partners easily and sign contracts, all 
the centres seek a well-developed Business Development role to create opportunities 
for collaboration partners, particularly with industry participants, because this leads 
to the technology transfer through the development of spin-outs and IP licences. 
Within the centres, with an applied focus, this went further, with the centre devoting 
its resources to the development of demonstrators and services design to solve 
ǇŀǊǘƴŜǊǎΩ ǇǊƻōƭŜƳǎ ŀƴŘ ǘƘǊƻǳƎƘ ǘƘŜǎŜ ƛƴŘǳǎǘǊȅ-driven research activities.  In these 
situations, industries could influence the choice of demonstrator projects. 

 

Recommendation for New Centres 

Whatever drives collaboration in a research centre, the key thing is to ensure cross-
fertilisation of ideas from various disciplines, and this has to be aligned with the 
strategic goals of the institutions. Understanding the industry trends may help direct 
management attention to the type of collaboration and partnership to seek, on the 
one hand, while on the other, it will make sense to follow the need of the end-users 
of the final product or outcomes. 

Practice 

The centre provides Master classes to industrial partners to stimulate collaborative opportunities. 

Examples of collaboration benefits include:  

Á A collaboration capability is leveraged in the strategy implementation for success 

Á A collaboration capability helps in attracting the industry partners for cash revenues. 

5ŜƳƻƴǎǘǊŀǘƻǊǎΩ ŀŎǘƛǾƛǘƛŜǎ ŀƭƭƻǿ ǇŀǊǘƴŜǊǎ ǘƻ ƛƴŦƭǳŜƴŎŜ ǘƘŜ ŎƘƻƛŎŜ ƻŦ ŘŜƳƻƴǎǘǊŀǘƻǊ ǇǊƻƧŜŎǘǎΦ [ŜǾŜǊŀƎŜǎ 
its core funds for the development of analytics demonstrators. 

The centre collaborates with both tech developer & technology user organisations under two 
methods: 

Á wŜƭƛŀƴŎŜ ƻƴ ŘŜƳŀƴŘǎ ŀƴŘ ǊŜǉǳƛǊŜƳŜƴǘǎ ŀǊƛǎƛƴƎ ŦǊƻƳ ǘƘŜ ǇŀǊǘƴŜǊΩǎ ŘƛǎǎŀǘƛǎŦŀŎǘƛƻƴ ǿƛǘƘ ǘƘŜ 
existing solution 

Á use prototypes to generate feedback from the actual use in order to understand how to 
upgrade the solution. 

The centre collaborates with industry partners to identify new & relevant research problems to 
influence the international research agenda. 

Table 32: Summary of Collaboration 
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C. Technical Infrastructure 

The definition of infrastructure in the context of BDAICoE framework is:  

άInfrastructure is the systems, practices, and tools that facilitate and 
reinforce the work within the organisation.έ 

Practice 

On-going development of research infrastructures to ensure the infrastructure and services, 
facilitating the delivery of world-class research and professional industry collaborations (including 
Testbeds, Living labs, etc.) 

Experimentation test labs and living labs including a smart building and partnership with cities. 

Internal data centres within the centre. 

Cloud Services are leveraged on an as-needed basis for specific projects. 

¢ƘŜ ŎŜƴǘǊŜΩǎ ǊŜǎŜŀǊŎƘŜǊǎ Ŏŀƴ ǿƻǊƪ on the premises of partners. 

Dedicated premises for the centre. 

Adopts project-centric infrastructural provision. In some projects, it works on the infrastructure 
provided by the industrial partner. 

Table 33: Summary of Technical Infrastructure 

D. Research Support Services 

Context and Definition 

The University College Cork (UCC) explains the components support activities which 
ǘƻƎŜǘƘŜǊ ƳŀƪŜ ǳǇ ǘƘŜ ǊŜǎŜŀǊŎƘ ǎǳǇǇƻǊǘ ǎŜǊǾƛŎŜǎΦ !ǎ ǘƘŜ ƴŀƳŜ ƛƳǇƭƛŜǎΣ ǘƘŜ ¦//Ωǎ 
Research Support Services Office seeks to provide the university community with 
research-oriented services to aid research activities through the provision of services 
such as information, assistance, guidance, and advice on all aspects of the planning, 
education, sustaining and application of research5. The Research Information Network 
(RIN), a UK-based organisation investigates what kinds of information-related services 
ŀǊŜ ŀǾŀƛƭŀōƭŜ ǘƻ ǎǳǇǇƻǊǘ ǊŜǎŜŀǊŎƘŜǊǎΩ ŀŎǘƛǾƛǘƛŜǎ ǘƘǊƻǳƎƘ ǘƘŜ research lifecycle and how 
those services are used and valued by the researchers [8]. 

                                                      

5 UCC (website). Research Support Services. Viewed on 20 Sept., 2018 from https://www.ucc.ie/en/research/support/  

https://www.ucc.ie/en/research/support/
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Figure 44:  Research Lifecycle [8] 

The RIN found that the four most research-oriented universities in the UK6 provide 
information-based support services for researchers across the four stages of the 
research lifecycle. However, the supports available are mainly focused on the initial  
(discovery) stage of the cycle, e.g. identifying grant opportunities and then the final 
(result dissemination) stages of the cycle, e.g. knowledge transfer and 
commercialisation. 

Good Practices ς Research Support Services (RSS) 

With the aim to discover the tools and services researchers make use of in research 
activities, how these tools and services are effectively supplying the needs of the 
researchers, RIN (ibid) uncovers a list of tools and services used by researchers: 

Á An alert system for researchers to know about forthcoming grant 

opportunities from various bodies 

Á A system that locates and connects potential collaborators and facilitates a 

collaborative management of documents, including large text and data 

analysis to curate and preserve research data 

Á A system for skills development in information handling 

Á An effective information dissemination tool ς e.g. to publish research results 

and to provide advice on how to protect IP rights 

Á A tool for the storage and management of pre-print, publications, and post-

ǇǊƛƴǘ ǊŜǎŜŀǊŎƘ ǊŜǎǳƭǘ ŀƴŘ ǊŜǎŜŀǊŎƘŜǊǎΩ ƛƴǎǘƛǘǳǘƛƻƴǎ ƛƴǾŜǎǘƛƎŀǘŜ ǘƘŜƛǊ ǎǘŀƴŘƛƴƎ 

within their field, including the management of citations and citation analysis 

                                                      
6 The Research Information Network (RIN) named the four most research-intensive universities in the UK as Leicester, University 

College London (UCL), Warwick and York. 
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Based on the above list of services utilised by researchers, RIN (ibid) offers four areas 
that should be covered by good research support services, and these address: 

Á How to generate and develop new ideas, research proposals, and projects 

Á How to seek, apply for, secure and manage funding opportunities 

Á Adequate and appropriate support for actual research activities 

Á Effective means of research information dissemination, including publishing 

findings. 

Study Findings 

Research support services are already known to be a necessary input to the success of 
research activities; hence, research institutions provide a series of support services 
financed by a reasonable level of budget. For example, larger centres maintained 
research support services through the following two areas among others: 
Á Proposal Support: Grant Development Managers provide support at all stages 

of the project lifecycle from the proposal submission, negotiation, 
implementation, and completion. Broken down, these services include email 
alerts from the Project Management Office (PMO), providing information on 
available research funding opportunities, information on the publication of 
calls for project proposals, etc.   

 

Á Project Management: A Project Manager, usually the Head of each research 
unit/group, takes responsibility for each project and works closely with other 
consortium partners (in case of large projects involving external partners) and 
the ŎŜƴǘǊŜΩǎ tǊƛƴŎƛǇŀƭ Investigator. All projects have allocated resources, clear 
objectives, an agreed approach as well as the defined timelines. The Project 
Manager plays roles in the allocation of resources to various projects according 
to the availability and need. 

Á Research support services are provided primarily by the host institutions, with 
the centre providing more specific services where needed.  The level of local 
support is dependent on the size of the centre. 

  

Practice Keyword 

An alert system for available grant opportunities. Grant alert 

A tool to locate, connect and collaborate on documents. Collaboration tool 

Information and skill development tool. Skill development 

Research management support systems include source control, business 
process, issues trending, helpdesk, project management, collaboration 
tools. 

Support tools 

Table 34: Good practices in research support services 
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Recommendations for new Centres 

Information gathering and documentation skills are critically important to researchers 
because these activities are important to the development of ideas and proposal 
preparation at the initial stage of research work when seeking, handling, and 
managing information resources of different kinds and from different sources [8]. In 
order to support researchers on a project information generation, research 
institutions and universities should provide researchers with tools that fetch material 
from sources to which they are also provided access (ibid). It is equally important to 
alert researchers about available funding opportunities and sources as well as provide 
tools to enable them to collaborate effectively with co-researchers for cross-
fertilisation of ideas necessary for the development of innovative products. With 
adequate support, researchers cannot disseminate their end results to user 
communities and cannot share with fellow researchers to improve the body of 
science. Furthermore, researchers need support services to be able to arrange the 
technology transfer and IP contracts as well as related issues of spin-offs.  

E. Intellectual Property (IP) and Data Protection (DP) 

Context and Definition 

IP: The World IP Organisation (WIPO) defines IP as follows [15]: 

άIP refers to the creations of the mind: inventions, literary and artistic 
works, and symbols, names, and images used in commerce.έ  

The organisation categorises IP into an industrial property, including sub-divisions 
such as patents, trademarks, industrial designs, and geographical locations, and 
copyright, which covers literary works, films or movies, music, and artistic works (ibid). 

DP: 5t ǎƛƳǇƭȅ ŘŜŦƛƴŜŘ ƛǎ ǘƘŜ άƭŜƎŀl control over access to and use of data stored in 
ŎƻƳǇǳǘŜǊǎέ7 and in organised physical filling systems. This definition is further 
explained by the DP Act8 ǊŜŦŜǊǊƛƴƎ ǘƻ 5t άǘƘŜ ǿŀȅǎ ƛƴ ǿƘƛŎƘ ƛƴŦƻǊƳŀǘƛƻƴ ŀōƻǳǘ ƭƛǾƛƴƎ 
people may be legally used and handled. The main intent is to protect individuals 
ŀƎŀƛƴǎǘ ƳƛǎǳǎŜ ƻǊ ŀōǳǎŜ ƻŦ ƛƴŦƻǊƳŀǘƛƻƴ ŀōƻǳǘ ǘƘŜƳέΦ ¢Ƙƛǎ ƪƛƴŘ ƻŦ ǇǊƻǘŜŎǘƛƻƴ ƛǎ ŀƭǎƻ 
afforded to organisations as legal persons to cover the use, processing, and sharing of 
their data. 

 

Good Practices ς IP and DP 

                                                      
7 Michael, M. G., Michael, Katina, (1976) Uberveillance and the social implications of microchip implants: emerging technologies. 

Hershey, PA. ISBN 1466645822. OCLC 843857020. Citation is according to Wikipedia 
8 The Data Protection Act 1998 (DPA 1998) viewed on 21 Sept., 2018 from https://whatis.techtarget.com/definition/UK-Data-

Protection-Act-1998-DPA-1998 
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Recently, the EC issued the GDPR document that came into force on 25th May 2018. 
This legal document provides for the collection, processing, use, sharing, storage, and 
retrieval of personal data by any organisation or individual. The practices 
recommended by this body of laws are enough guides on the ways researchers and 
research institutions should deal with research data, whether as data input into 
research processes or as data output from the processes. Thus, with regards to data 
gathering from literature reviews, surveys, and interviews and the processing of the 
data and sharing, researchers need to be careful about how they deal with the 
handling of third-party data. Permission must be obtained from data owners before 
starting to collect data and processing it. Similarly, appropriate referencing has to be 
provided in line with research ethics for all third-party materials used for research 
purposes. In order to meet with some of these obligations, the research institute or 
university needs to provide some facilitating services ς commonly referred to as the 
research support services in form of relevant training, provision of appropriate 
training on relevant regulations (e.g. GDPR), tools and platforms to enable researchers 
comply with applicable legislation such as GDPR with regards to DP and privacy 
compliance. DP and security needs should also be considered in case of the protection 
of research output so that not to allow it to fall into wrong hands or misused.  

Study Findings 

Every research centre is very careful about the issue of data and IP protection issues. 
Evidence suggests that institutions do not want to be caught in the troubles of DP 
ƛƴŦǊƛƴƎŜƳŜƴǘΦ CƻǊ ŜȄŀƳǇƭŜΣ ǘƘŜ ǊŜǎŜŀǊŎƘ ŎŜƴǘǊŜǎΩ ŀƴŘ ǳƴƛǾŜǊǎƛǘƛŜǎϥ Ƴŀƛƴ ǊǳƭŜǎ ŀōƻǳǘ 
compliance with plagiarism rules, adoption of a specific citation and referencing style, 
as well as maintenance of offices of DP and IP arrangement and related matters. 
All the centres have implemented a series of processes and procedures that mandate 
the comprehensive recording and documentation of research plans, results achieved, 
data created, data distribution, IP creation and management, Non-Disclosure 
Agreements (NDAs), IP assignment agreements, publications protocols, invention 
disclosure protocols, and other aspects of good research governance.  Larger centres 
maintain offices for IP and DP and created the IP and DP Committee respectively to 
oversee the development, implementation, and update of policies and procedures 
relating to IP and DP, including Responsible Research and Innovation (RRI). Data 
Collection Guidelines are provided by each of the parent universities and are drawn 
in compliance with data privacy and security regulation, which has now been updated 
to follow the recently implemented GDPR. 

One of the smaller centres saw an advantage in having an IP protocol that facilitated 
a smooth and fast process that encourages partners in a collaboration. The process is 
completely simplified to facilitate the process completion process in one day to attract 
potential partners to collaboration. 

Other centres pursued an IP model with the aim to support open knowledge on which 
commercial solutions can be built. The guiding principles for managing IP-results from 
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laboratory activities are automatically defined as laboratory results of which the 
generic components are funded by the National funding Agency, and they are 
therefore released using one of two suitable open-source licenses (LGPL or Apache). 
Using any of these licenses permits free integration, as-is, with proprietary software.  

Table 35¡Error! No se encuentra el origen de la referencia. shows a summary of IP 
and DP good practices. 

Practice 

Create awareness about the regulations (e.g. GDPR) and provide training and tools for researchers 
to facilitate their compliance. 

Simplify IP and DP compliance processes to facilitate the adoption and achievement of goals.  

IP and Data Protection Policies are overseen by a dedicated coordinator. 

wŜǎŜŀǊŎƘ LƴǘŜƎǊƛǘȅ ƛǎ ǎǳǇǇƻǊǘŜŘ ōȅ ǘƘŜ Iƻǎǘ ¦ƴƛǾŜǊǎƛǘƛŜǎΩ ǇƻƭƛŎƛŜǎ ŀƴŘ ƛǎ implemented as a package 
that includes multi-actors and public engagement, enabling easier access to scientific results, the 
consideration of gender and ethics in innovation concerning content and process, and formal and 
informal science education. 

A Data Protection Manager role helps strengthen the implementation of data protection policies 

Highly simplify the IP process into a one-page document and same day process. 

An open knowledge intellectual property model supports commercial solutions development. 

Two licences ς the LGPL or Apache, and the use of any of these licences permits free integration of 
Ψŀǎ-ƛǎΩ ǎƛǘǳŀǘƛƻƴ ǿƛǘƘ ǇǊƻǇǊƛŜǘŀǊȅ ǎƻŦǘǿŀǊŜΦ 

Table 35: Good practices in IP and DP 

F. Policy Outreach 

Context and Definition 

These are outreach activities designed to create a community impact sufficient to 
ƛƴŦƭǳŜƴŎŜ ǘƘŜ ƎƻǾŜǊƴƳŜƴǘΩǎ ŘŜŎƛǎƛƻƴ ǘƻ ŎǊŜŀǘŜΣ ŎƘŀƴƎŜΣ ƻǊ ŀŘƻǇǘ ŀ ǇƻƭƛŎȅ ƻǊ ŘƛǊŜŎǘƛǾŜ 
that supports certain practices in the society. EPE practices are primarily designed to 
take research results to the community and to make them become role players in the 
use and innovation cycle of scientific inventions. However, it is also aimed at producing 
a long-term impact for which the government is compelled to use policy enactment 
for support so that the desired outcome can be achieved and sustained. 

Study Findings  

Influence National Policy: Through EPE and outreach activities, many centres have 
succeeded in influencing policymaking. For example, through data collection, analytics 
and interpretation capabilities deployed to support optimisation of the allocation of 
healthcare resources, the government has been influenced to make provisions for this 
need in the national body of policies. Similarly, a policy backing has been created to 
support the introduction of the computer science subject into the secondary school 
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ŎǳǊǊƛŎǳƭǳƳ ŀǎ ŀ ǊŜǎǳƭǘ ƻŦ ŀ ŎŜƴǘǊŜΩǎ ŎƻŘƛƴƎ ǇǊƻƎǊŀƳƳŜǎ ŘŜǎƛƎƴŜŘ ŦƻǊ ȅƻǳƴƎ ǎǘǳŘŜƴǘǎ 
in secondary schools.  Many of the centres play a key role in supporting the national 
and European policies for Digital Economy, Industry 4.0 and the Data Economy.  
Research Integrity: Typically, centres uphold national policy demands such as gender 
balance in workplace and research domain-specific policies such as research and 
innovation ethics on content and process as well as formal and informal science 
education. Some centres employ a multi-actor arrangement for public engagement in 
research and innovation which enables easier access to scientific results. One example 
of a national policy on Research Integrity is the Irish Universities Association (IUA) 
National Policy Statement on Ensuring Research Integrity in Ireland [1]. Four 
commitment areas provided by the National Forum on Research Integrity in 
Ireland [5] underpin research integrity in the country:  

1. Standard ς a commitment to ensure the highest standards of integrity via 
enforcement of basic principles of good research practices.   

2. Education ς activities of education and promotion of good research practices. 
3. Collaboration for continuous improvement ς a commitment to teamwork to 

reinforce, review, and safeguard integrity.  
4. Action to address misconduct ς employment of transparent, fair, and effective 

processes to deal with research misconduct.  
 

Table 36 provides a summary of the best practices of policy outreach. 

Practice 

Influences policy areas (i.e. education, health) making at National and European level. 

Influences a research and innovation policy at both national and European levels, including Digital 
Economy, Digitisation of Industry (Industry 4.0), and the Data Economy. 

The centre is a member of relevant associations for the European level activity (i.e., BDVA, 
ETP4HPC, AIOTI, etc) H2020. 

Table 36: Good practices in Policy Outreach 

G. Education and Public Engagement (EPE) 

The definition of EPE in the context of BDAICoE framework is:  

άOutreach is the collection of information dissemination activities with 
which a research centre informs the public about the science and 
technology developments in the centre. The aim is to enable the public to 
appreciate science and technology.έ  

Findings from current research reveal that outreach programmes are taken as 
serious activities in some centres because through these programmes, the 
research out is publicised to the outside world. It is an important strategy to 
make the results of research known not just to partners of a research institution, 
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but also to the funding agencies, an important avenue by the research centre to 
disseminate information into local and international science and technology 
research communities as well as to youngsters in colleges and high schools. EPE 
has been designed by some researcher organisations into a package of events 
that include voluntary training of high school pupils and community 
programmes that bring awareness to various demographics levels. Some of the 
EPE programmes aim to create inclusivity whereby members of the community 
are motivated to take advantage of technology tools on offer and contribute to 
the adoption of technology. Other practices aim to create awareness about 
problems and unwanted outcomes of science so that the use of results of 
technology tools do not fall prey to the negative impact of science and 
technology such as cybercriminals. In this context, outreach also discourages 
science research into technology that supports weapons of mass destruction, 
environmental degradation, etc., by way of support to give to policy-makers the 
ability to provide appropriate policy restrictions. 

Good Outreach practices should help a research centre to: 

Á Expose its research results to the wide community like researchers (local and 
international communities), industry partners and the young people 

Á Make the centre popular among others 

Á Should help drive interest in science and technology particularly among young 
people who should become the following generation of researchers 

Á Include all demographics in the awareness and use of technology tools 

Á Bring the outcomes to local communities and help them take advantage of the 
outcomes of research 

Á Participate in conferences and workshops organised for researchers including 
the supply of papers to journals 

Á Discourage negative science research ς research that leads to the 
development ƻŦ ΨōŀŘ technologyΩ 

Á Follow the Create, Include and Question approach to outreach practices  

Á Build outreach activities into KPIs 

 

Study Findings 

Outreach activities are activities that bring science and innovation development to 
public awareness. These activities enable researchers to interface directly with science 
and technology output users and teach them how science is developing innovative 
products to which they must align with, test, use and adapt in their everyday life. 
Research centres commonly indulge in presentations of their work in seminars and 
conferences, the publication of science paper and books. However, some create 
specific avenues for uniquely disseminating their research outcomes for maximum 
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impact in the society. The centres typically target their outreach activities to three 
specific stakeholder groups: 

Á The academic community 

Á The industry and 

Á The national and international environments 

It is believed that messages directed at the target audience in each of these 
communities would be slightly different to achieve the desired goals. One centre 
developed a structured process for outreach; EPE messages and activities are 
designed and carried out considering three principles, which include ς Create, Include 
and Question. The create approach holds the view that activities should be designed 
to get people involved in scientific activities. The inclusive approach means activities 
should adequately target everyone and involve them in outreach programmes ς that 
is activities should consider reaching out for age groups, gender, educational levels, 
racial communities, business, and social arenas as well as rural and urban 
considerations. The question approach enlightens scientists and everyone in the 
society to query, investigate and interrogate what goes under scientific research and 
what comes out from scientific research. In other words, is scientific investigation or 
science research producing useful science and technology for humanity or is it 
producing dangerous and harmful outcomes for humanity? This is a very laudable 
principle that is aimed at ensuring science research does not get out of hand into the 
production of destructive technologies such as technologies dangerous to the 
environment, support for mass destruction, cyber-attacks, etc.  for humanity. 

Recommendation for New Centres 

Good thinking research centres do not only use outreach to educate the public about 
scientific development, but also they design outreach to popularise their output 
within the various demographic strands of the society, within the economic, business 
and educational sectors, social and political environments as well as in the local and 
international communities where possible. They invest time, money, and expertise in 
programmes that introduce science awareness and direct leaving certificate students 
towards the stem subjects to ensure there is a good interest in sciences at college 
levels. In some cases, the research centre tries to influence national policy-making 
through recommendations on subjects that should be introduced into the post-
secondary school level with the hope that it could drive interest in science and 
technology subjects. Such initiative helps to put the research centre in the news due 
to media publicity. 

Practice 

A dedicated public outreach team. 

All researchers collaborate with a public outreach expert to bring the EPE programme to target 
different age groups in public outreach. 
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Practice 

The three principles of the public outreach approach:  

¶ Create ς is an approach to get people involved in scientific activities.   

¶ Include ς make all sectors of the economy, community, and the society the target for EPE 
activities. 

¶ Question ς teaches the idea that science and technology research should be evaluated to 

understand whether outcomes are beneficial to humanity or not. 

Public Outreach performances to be measured using KPI for each researcher or staff member. 

To attract collaborators, the centre promotes three key areas: within the academic community, in the 
industry, and in national and international environments. 

Membership in external networks to promote the participation of women in IT, science, and 
technology. 

Table 37: Summary of  Public Outreach 

H. Technology and Knowledge Transfer 

Context and Definition 

Many definitions of the concept exist without a clear consensus on the nature of the 
transfer process; thus, the context tends to underpin the process as well as the 
definition of the term technology and knowledge transfer [7]. An example cited by the 
abovŜ ŀǳǘƘƻǊ ƛǎ ǘƘŀǘ ƛƴ ŘŜǾŜƭƻǇŜŘ ŎƻǳƴǘǊƛŜǎΣ ǘƘŜ ŎƻƴŎŜǇǘ ƻŦǘŜƴ ǊŜŦŜǊǎ ǘƻ άǘƘŜ ǇǊƻŎŜǎǎ 
whereby universities or research centres provide access to technologies created there 
ǘƘǊƻǳƎƘ ŀ ǾŀǊƛŜǘȅ ƻŦ ƳŜŎƘŀƴƛǎƳǎ ŦƻǊ ƛƴǘŜǊŀŎǘƛƻƴ ǿƛǘƘ ƳŀǊƪŜǘ ƻǇŜǊŀǘƻǊǎέΦ {ƛƳƛƭŀǊƭȅΣ ǘƘŜ 
term may also refer to the process by which an across-sectoral or cross-national 
boundary transfer of technology and know-how could involve commercial and non-
commercial activities, movement of technical information, physical material assets, 
and immaterial elements, persons with specific capabilities [7]. While technology per 
se has been defined as "the systematic knowledge for the manufacture of a product, 
for the application of a process or the rendering of a service, including any integrally 
associated managerial and marketing techniques'' [4].  

The WIPO9 plays key roles in support of a mutually beneficial technology transfer 
through the arrangement of patent information services, innovation support 
programmes and tools, projects, and activities. Using its committees, WIPO delivers 
BDV PPP and dispute resolution services and organises knowledge transfer-related 
activities, including capacity building and training on transfer of technology9.  

                                                      
9 WIPO (n.d.) Supporting Technology and Knowledge Transfer. Viewed on 01 Oct., 2018 from 

http://www.wipo.int/patents/en/technology/index.html  

http://www.wipo.int/patents/en/technology/index.html
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Good Practices 

By reference to the definition of technology and knowledge transfer, certain 
categories of transactions constitute technology transfer [7]. Consequently, the 
activities leading to the identified transactions can be accepted as facilitators of 
technology transfer: 

Á The assignment, sale and licensing of all forms of industrial property, except 

for trade/service marks and trade names; 

Á The provision of know-how and technical expertise in the form of feasibility 

studies, plans, diagrams, models, instructions, guides, formulae, designs, 

specifications and equipment for training, services involving technical advisory 

and managerial personnel, and personnel training for the installation, 

operation and functioning of plant and equipment, and turnkey projects; 

Á The provision of technological contents of industrial and technical cooperation 

arrangements. 

Based on extensive literature review on Sub-Sahara African economies, authors assert 
that governments targeting Foreign Direct Investment (FDI) and focusing on 
implementing development objectives has a set of factors to facilitate technology and 
knowledge transfer [9]. The factors that influence technology and knowledge transfer 
include effective industry institutions, education effectiveness, and the joint presence 
of high government policy incentives, effective industry institutions, and education 
effectiveness. The substance in this assertion centres around the number of 
institutions involved, the quality and quantity of local firms, the human resource 
management, and the general policy framework and regulations designed to influence 
the quality of technology and knowledge transfer [9]. 

Study Findings 

All centres work with industrial and other partners in various sectors to deliver 
technology and knowledge transfer services and products. Within industry-focused 
research centres, they look to marrying technology transfer with IP arrangements by 
simplifying both the pricing and monitoring of IP processes and activities. As a further 
way to facilitate technology transfer, the IPC brings together the TTOs and its partner 
universities into the management of IP created by the centre with the aim of 
simplifying the IP process. 

Industry-focused centres employ use cases and applications to bring their theoretical 
know-how into tangible, practical solutions for its partners in a joint effort. Theoretical 
knowledge enables the centre to design customised applications as problem solutions 
and to validate the solutions as best-fit solutions for the partners' specific business 
challenges. Many centres are using a staged-gate model within research and 
innovation activities to support the way they transfer technology and knowledge to 
end-users. Centres use a range of techniques including processes, experiments, 
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prototypes, pilots, and IP to transfer knowledge. Some centres include a feedback loop 
like two-way knowledge transfer of real-world scenarios and real business problems. 
Table 38 provides a summary of the best practices of technology transfer. 

Practice 

Delivery of partner-centric solutions, being industry-focused in research methodology promotes 
technology development with industry relevance. 

Usage of the feedback cycle to understand industry need as a guide to the design and development 
of effective solutions that can be passed to partners benefits and technology and knowledge 
transfer. 

Use of the iterative cycle of experiments, prototypes, pilots, and IP with feedback loop in the 
iteration can promote relevant technology development. 

Simplification of the IP process. 

Innovation Cycle demands the project work be designed to combine research with real-world 
deployment to meet real business problems. 

Innovate with industrial partners to follow a cycle of short-term use-case-based activities with 
knowledge feedback into the projects. 

Projects are developed and approved using a standard staged-gate model for innovation through 
the development of technology roadmaps used to define areas of interest to the centre. 

Catalogue of technology demonstrators, IP and Analytics technology reviews, state-of-the-art 
reviews of data analytics technologies and tools, experts in data analytics and visualisation, etc., all 
made available to its members. 

To establish industry collaboration, the centre has calls for demonstrator proposals; selection of the 
proposal, rating based on criteria and decision on the best choices of proposals. 

Transfer knowledge and expertise via a feedback loop in the innovation cycle  

Á Implement a prototype in industrial pilots and research results in products of industry 
partners. 

Á Identify constraints in existing tools; identify opportunities for changes in work practices. 
Demonstrate the use of tools of partners in prototypes. 

Table 38: Good practices in technology and knowledge transfer 

I. Performance and Impact Assessment 

Context and Definition 

One of the definitions of a CoE in the context of project management is that it creates 
an environment to deliver a continuous stream of successfully managed projects the 
success of which is measured by having achieved performance that is in the best 
interest of the whole company as well as the specific project [13]. The knowledge of 
ǘƘŜ ǊŜǉǳƛǊŜƳŜƴǘ ƛǎ ǘƻ ōŜ ǎǳōƧŜŎǘŜŘ ǘƻ ǇŜǊŦƻǊƳŀƴŎŜ ŀǇǇǊŀƛǎŀƭ ŀǎ ǘƘŜ ŎŜƴǘǊŜΩǎ ǇƻƭƛŎȅ 
creates an impetus that drives a harder work environment and, consequently, an 
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improved level of achievement. This applies to the individual staff/researcher level as 
well as the organisational level from the point of view of funding agencies.  

Good Practices 

Findings from literature and this research suggest that to meet high targets often 
demanded of research centres, the goals must be broken down into manageable sizes, 
operationalised into daily activities, and imbedded into KPIs with metrics to measure 
progress in the centres towards the set goals, periodically. The management must be 
familiar with their unique set of success factors or enablers and should make an effort 
to harness them even deeper. 

The impact assessment may be improved through practices that also create a direct 
interaction between the research centre and society. For example, one centre has 
been given an expanded mandate to the measurement of EPE performances using 
selected KPI metrics. This directive makes it compulsory for each researcher or staff 
of the centre to be involved in at least four of EPE programmes per annum, and that 
the centre must record a 25% personnel involvement by 2019. Some of the 
recommended activities include the following: 

1. Contributions to online communications 
2. Development of online resources 
3. Communications/Engagement training 
4. Collateral for a lay audience 
5. Development of school interactions 
6. Teaching materials/methods 
7. Festivals/events in institutions 

 

Study Findings 

This study reveals that a couple of challenges affect the performance of research 
instructions in terms of operations, organisational autonomy, operations. All these 
ŎƘŀƭƭŜƴƎŜǎ ŀƴŘ ƛƳǇŀŎǘǎ ƳƻǊŜ ǘƘŜ ǊŜǎŜŀǊŎƘ ŎŜƴǘǊŜǎΩ ƻǳǘǇǳǘΣ ŀŎŎƻǊŘƛƴƎ ǘƻ ŦƛƴŘƛƴƎǎΦ 
Firstly, the Big Data industry directly affects the strategy and performance of the 
BDAICoE and secondly, another industry status with regards to their relative strengths 
or weaknesses has the capability to impact negatively on the core elements of the 
BDAICoE model. In a nutshell, an industry status has been argued to represent a 
significant influence on the research performance of academics [3]. Besides, the lack 
of adequate funding, the need to meet extra high-level targets, etc., often put most 
research centres under pressure of performance. Another constraining challenge is 
the conflicting interests of stakeholders arising from the fact that funding agencies are 
usually in the public or academic sector while the users of their research outputs are 
usually in the industry, the private sector. 

Á To ameliorate some of these challenges, a few centres create an Industry 
Advisory and Scientific Advisory Committee to oversee performances in line 
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with their KPIs. Other strategies have been suggested as possible ways of 
improving performances and operational efficiency: For example, decision-
making based on meritocracy should positively affect funding decisions, 
performance evaluations, and rewards. For example, one centre measures its 
performances bi-annually and has operationalised KPIs to cover a lot of the 
impact areas, such as economic, commercialisation and academics. Another 
centre monitors its performance and impacts through KPI review on a monthly 
basis internally and quarterly with external funders. Table 39 shows a summary 
of good practices in performance and impact assessment for a research centre. 

Practice 

Break high-target goals into manageable sizes, create KPIs, operationalise and measure 
periodically. 

Management should familiarise with enablers/success factors and harness adequately. 

Create direct interaction between centre and society through enlightenment programmes and 
training and use policies to backup participation where necessary. 

To improve performance: 

Á ameliorate challenges through the use of dedicated committee to oversee performances 
of centre 

Á apply meritocracy to decision-making particularly on funding decisions. 

Table 39: Good practices in performance and impact assessment 
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Appendix B: Glossy Templates 

 
Figure 45: Glossy template of Persons of Excellence 
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Figure 46: Glossy template of BDAICoE framework 
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Figure 47: Glossy template of Case Studies 
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Appendix C: BDVe Data Science Badges ï 1st 

Pre-Pilot Feedback from Academia 

A. LƴǘǊƻŘǳŎǘƻǊȅ bƻǘŜ ŦƻǊ .5±ŜΩǎ 5ŀǘŀ {ŎƛŜƴŎŜ .ŀŘƎŜǎΥ 

Academic Feedback 

One of the principal goals of the BDVe project is to promote the acquisition of skills in 
Řŀǘŀ ǎŎƛŜƴŎŜ ƛƴ ǘƘŜ 9¦Φ  Lƴ ƻǊŘŜǊ ǘƻ ŦǳǊǘƘŜǊ ǘƘƛǎ ƎƻŀƭΣ ƻƴŜ ƻŦ ǘƘŜ ǇǊƻƧŜŎǘΩǎ ǘŀǎƪǎ ƛƴǾƻƭǾŜǎ 
the design and implementation of a data science skills recognition system.  The 
proposed system is based upon the definition of a collection of badges to recognise 
data science skills.  Once a consensus regarding the program is reached amongst 
interested parties in both academia and industry, Universities and other learning 
institutions will be able to apply to issue these badges to their students.  These micro-
credentials will serve as a common framework for: 
Á Students - to help them compare the data science skills acquired in different 

training programmes in data science 

Á Employers - to help them assess the skills of candidates for data science jobs 

Á Universities - to help them design their data science programmes to meet the 

needs of industry 

To take advantage of previous efforts to promote data science skills in the EU, we are 
using the EDISON Competence Framework (http://edison-project.eu/data-science-
competence-framework-cf-ds) as the basis for the program.  Following this 
framework, we propose that the program consists of five sets of badges, one set for 
ŜŀŎƘ ƻŦ 95L{hbΩǎ ŎƻƳǇŜǘŜƴŎŜ ƎǊƻǳǇǎΥ 
Á Data Science Analytics 

Á Data Engineering 

Á Data Science Management 

Á Business Process Management 

Á Data Science Research Method and Project Management 

Also, as given by EDISON, each badge set will contain three different badges at 
different levels: basic, intermediate, and expert.  (A complete listing of the five badge 
groups along with the skills required for each of their three levels is included as an 
Appendix to this document.) 
The BDVe plans to run a pilot evaluation of one badge group (the three levels of the 
Data Science Analytics Badge) in the fall of 2018 with the hope of being able to start 
the complete program for university issuers in January of 2019. 
To help us prepare for the pilot study, we would like to request some feedback from 
your university regarding the following: 

http://edison-project.eu/data-science-competence-framework-cf-ds
http://edison-project.eu/data-science-competence-framework-cf-ds
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Á Does your principal data science program impart the required skills to issue 

the three levels of the Data Analytics Badge?  If it does not, do you think that 

it is reasonable to expect that it does? 

Á Which kind of evidence does your program use to ensure that your students 

have acquired the required skills? 

Á How much effort was needed to gather the requested information regarding 

the evidences for the required skills?   

To help organise these responses, please complete the following questionnaire and 
return it by email before June 29th 2018. 

Many thanks for your time, 

Ernestina Menasalvas, Ana M. Moreno and Nik Swoboda (UPM BDVe team) 

BDVe Project, http://www.big-data-value.eu/ 

B. Academic Questionnaire: Required Skills for the Data 

Analytics Badges 

Please select the most relevant data science program at your institution and evaluate 
whether it satisfies the required skills for the three levels of the Data Analytics Badge.  
For each of the required skills, please indicate whether your program includes training 
to acquire that skill and what evidence your program uses to evaluate the acquisition 
of the skill on an individual student by student basis.  Examples of such evidence could 
include the score given to a particular question on an exam, the grade given to a part 
of an assignment, or the evaluation of the relevant part of a rubric for an oral 
presentation. 

 
Program name: 
 

Data Analytics Badge ς Basic Level 

Required skill Included in 
the 
program? 

Evidence used to support the skill 
acquisition 

Choose and execute existing 
data analytics and predictive 
analytics tools. 

  

Identify existing requirements 
and develop predictive 
analysis tools. 

  

http://www.big-data-value.eu/


D4.3: Skills, Education, and Centers of Excellence Period 2 Report M36 

            179 

 

 

 

Design and evaluate predictive 
analysis tools to discover new 
relations. 

  

Name and use basic 
performance assessment 
metrics and tools. 

  

Define data elements 
necessary to develop specified 
data analytics. 

  

Choose and execute standard 
visualisation. 

  

 

Data Analytics Badge ς Intermediate Level 

Required skill Included in 
the 
program? 

Evidence used to support the skill 
acquisition 

Identify existing requirements 
and develop predictive analysis 
tools. 

  

Select most appropriate 
statistical techniques and 
model available data to deliver 
insights 

  

Analyse available data sources 
and develop a tool that works 
with complex datasets. 

  

Use multiple performance and 
accuracy metrics; select and 
use most appropriate for 
specific type of data analytics 
application. 

  

Develop specialised analytics 
to enable decision-making. 

  

Build visualisations for complex 
and variable data. 

  

 

Data Analytics Badge ς Expert Level 

Required skill Included in 
the 
program? 

Evidence used to support the skill 
acquisition 
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Design and evaluate predictive 
analysis tools to discover new 
relations. 

  

Assess and optimise 
organisation processes using 
statistical techniques. 

  

Assess, adapt, and combine 
data sources to improve 
analytics. 

  

Evaluate and recommend the 
most appropriate metrics, 
propose new for new 
applications. 

  

Design specialised analytics to 
improve decision-making. 

  

Create and optimise 
visualisations to influence 
executive decisions. 

  

 

If your program does not include training for any of the required skills, do you think 
that it is unreasonable to expect that it does? 

 

How much effort was needed to analyse your program and provide the above 
information for each badge?   

 

Do you have any other comments/suggestions regarding the badge groups or their 
required skills? 
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Appendix D: BDVe Data Science Badges ï 1st 

Pre-Pilot Feedback from Industry 

A. LƴǘǊƻŘǳŎǘƻǊȅ bƻǘŜ ŦƻǊ .5±ŜΩǎ 5ŀǘŀ {ŎƛŜƴŎŜ .ŀŘƎŜǎΥ LƴŘǳǎǘǊȅ 

Feedback 

One of the principal goals of the BDVe project is to promote the acquisition of skills in 
Řŀǘŀ ǎŎƛŜƴŎŜ ƛƴ ǘƘŜ 9¦Φ  Lƴ ƻǊŘŜǊ ǘƻ ŦǳǊǘƘŜǊ ǘƘƛǎ ƎƻŀƭΣ ƻƴŜ ƻŦ ǘƘŜ ǇǊƻƧŜŎǘΩǎ ǘŀǎƪǎ ƛƴǾƻƭǾŜǎ 
the design and implementation of a data science skills recognition system.  The 
proposed system is based upon the definition of a collection of badges to recognise 
data science skills.  Once a consensus regarding the program is reached amongst 
interested parties in both academia and industry, Universities and other learning 
institutions will be able to apply to issue these badges to their students.  These micro-
credentials will serve as a common framework for:  

Á Students - to help them compare the data science skills acquired in different 
training programmes in data science  

Á Employers - to help them assess the skills of candidates for data science jobs  

Á Universities - to help them design their data science programmes to meet the 
needs of industry  

To take advantage of previous efforts to promote data science skills in the EU, we 
recommend using the EDISON Competence Framework (http://edison-
project.eu/data-science-competence-framework-cf-ds) as the basis for the program.  
Following this framework, we propose that the program consists of five sets of badges, 
ƻƴŜ ǎŜǘ ŦƻǊ ŜŀŎƘ ƻŦ 95L{hbΩǎ ŎƻƳǇŜǘŜƴŎŜ ƎǊƻǳǇǎΥ  

Á Data Science Analytics 

Á Data Engineering 

Á Data Science Management 

Á Business Process Management 

Á Data Science Research Method and Project Management 

Also, as given by EDISON, each badge set will contain three different badges at 
different levels: basic, intermediate, and expert.  (A complete listing of the five badge 
groups along with the skills required for each of their three levels is included as an 
Appendix to this document.) 

The BDVe plans to run a pilot evaluation of one badge group (the three levels of the 
Data Science Analytics Badge) in the fall of 2018 with the hope of being able to start 
the complete program for university issuers in January of 2019.  

To help us prepare for the pilot study, we would like to request some feedback from 
the human resources department of your company regarding the following:  

http://edison-project.eu/data-science-competence-framework-cf-ds
http://edison-project.eu/data-science-competence-framework-cf-ds
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Á Could you please rate the relevance of the required skills for a small number 
of data science positions in your company?  

Á Are the descriptions of the required skills for each badge easy to 
understand?  If not, could you help us improve them?  

Á Are there data science skills in the area of data analytics which your company 
typically requires which are not included in the requirements for the badges?  

To help organise these responses, please complete the following questionnaire and 
return it by email before June 29th 2018.  

Many thanks for your time,  

Ernestina Menasalvas, Ana M. Moreno and Nik Swoboda (UPM BDVe team) 

BDVe Project, http://www.big-data-value.eu/ 

B. Industrial Questionnaire: Required Skills for the Data 

Analytics Badges 

Using the following scale: 

  1 ς Not at all relevant 

  2 ς Slightly relevant 

  3 ς Neutral 

  4 ς Moderately relevant 

  5 ς Extremely relevant 

Please rate the relevance of the following required skills to three typical data science 
positions in your company 

Data science job title 1: 

Data science job title 2: 

Data science job title 3: 

 

Data Analytics Badge ς Basic Level 

Required skill Relevance to 
job title 1? 

Relevance to 
job title 2? 

Relevance 
to job title 
3? 

Choose and execute existing data 
analytics and predictive analytics tools. 

   

Identify existing requirements and 
develop predictive analysis tools. 

   

http://www.big-data-value.eu/


D4.3: Skills, Education, and Centers of Excellence Period 2 Report M36 

            183 

 

 

 

Design and evaluate predictive analysis 
tools to discover new relations. 

   

Name and use basic performance 
assessment metrics and tools. 

   

Define data elements necessary to 
develop specified data analytics. 

   

Choose and execute standard 
visualisation. 

   

 

Data Analytics Badge ς Intermediate Level 

Required skill Relevance to 
job title 1? 

Relevance to 
job title 2? 

Relevance 
to job title 
3? 

Identify existing requirements and 
develop predictive analysis tools. 

   

Select most appropriate statistical 
techniques and model available data to 
deliver insights 

   

Analyse available data sources and 
develop a tool that works with complex 
datasets. 

   

Use multiple performance and accuracy 
metrics; select and use most appropriate 
for specific type of data analytics 
application. 

   

Develop specialised analytics to enable 
decision-making. 

   

Build visualisations for complex and 
variable data. 

   

 

Data Analytics Badge ς Expert Level 

Required skill Relevance to 
job title 1? 

Relevance to 
job title 2? 

Relevance 
to job title 
3? 

Design and evaluate predictive analysis 
tools to discover new relations. 

   

Assess and optimise organisation 
processes using statistical techniques. 
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Assess, adapt, and combine data sources 
to improve analytics. 

   

Evaluate and recommend the most 
appropriate metrics, propose new for 
new applications. 

   

Design specialised analytics to improve 
decision-making. 

   

Create and optimise visualisations to 
influence executive decisions. 

   

 

Are the descriptions of the required skills for each of the badges easily understood? 

Data Analytics Badge ς Basic Level 

Required skill If not understandable, could you suggest an 
improvement? 

Choose and execute existing data 
analytics and predictive analytics 
tools. 

 

Identify existing requirements and 
develop predictive analysis tools. 

 

Design and evaluate predictive 
analysis tools to discover new 
relations. 

 

Name and use basic performance 
assessment metrics and tools. 

 

Define data elements necessary to 
develop specified data analytics. 

 

Choose and execute standard 
visualisation. 

 

 



D4.3: Skills, Education, and Centers of Excellence Period 2 Report M36 

            185 

 

 

 

Appendix E: BDVeôs Data Science Badges ï 

2nd Pre-Pilot Feedback from Academia 

One of the principal goals of the BDVe project is to promote the acquisition of skills in 
Řŀǘŀ ǎŎƛŜƴŎŜ ƛƴ ǘƘŜ 9¦Φ  Lƴ ƻǊŘŜǊ ǘƻ ŦǳǊǘƘŜǊ ǘƘƛǎ ƎƻŀƭΣ ƻƴŜ ƻŦ ǘƘŜ ǇǊƻƧŜŎǘΩǎ ǘŀǎƪǎ ƛƴǾƻƭǾŜǎ 
the design and implementation of a data science skills recognition system.  The 
proposed system is based upon the definition of a collection of badges to recognise 
data science skills.  Once a consensus regarding the program is reached amongst 
interested parties in both academia and industry, Universities and other learning 
institutions will be able to apply to issue these badges to their students.  These micro-
credentials will serve as a common framework for: 
Á Students - to help them compare the data science skills acquired in different 

training programmes in data science 

Á Employers - to help them assess the skills of candidates for data science jobs 

Á Universities - to help them design their data science programmes to meet the 

needs of industry 

 
To take advantage of previous efforts to promote data science skills in the EU, we are 
using the EDISON Competence Framework (http://edison-project.eu/data-science-
competence-framework-cf-ds) as the basis for the program.  Following this 
framework, we propose that the program consists of five sets of badges, one set for 
ŜŀŎƘ ƻŦ 95L{hbΩǎ ŎƻƳǇŜǘŜƴŎŜ ƎǊƻǳǇǎΥ 
Á Data Science Analytics 

Á Data Engineering 

Á Data Science Management 

Á Business Process Management 

Á Data Science Research Method and Project Management 

The EDISON framework includes three levels for each of these competency groups.  
However, based upon feedback received from an initial survey of academia and 
industry, we have rewritten the descriptions of the skills and consolidated the three 
levels into two (an academic and an industrial level).  The academic level of the badge 
will be offered to students who have received training to acquire the skills, and the 
industrial level of the badge will be offered to data scientists who have professional 
experience with those skills.  
The BDVe plans to run a pilot evaluation of one badge (the academic level of the Data 
Science Analytics Badge) in the spring of 2019. 
To help us prepare for the pilot study, we would like to request some feedback from 
your university regarding the following: 

http://edison-project.eu/data-science-competence-framework-cf-ds
http://edison-project.eu/data-science-competence-framework-cf-ds
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Á Does your principal data science program impart the required skills to issue 

the Academic Level of the Data Analytics Badge?  If it does not, do you think 

that it is reasonable to expect that it does? 

Á Which kind of evidence does your program use to ensure that your students 

have acquired the required skills? 

Á How much effort was needed to gather the requested information regarding 

the evidences for the required skills?   

To help organise these responses, please complete the following questionnaire and 
return it by email before January 16st 2019. 

Many thanks for your time, 

Ernestina Menasalvas, Ana M. Moreno and Nik Swoboda (UPM BDVe team) 

BDVe Project, http://www.big-data-value.eu/ 

  

http://www.big-data-value.eu/
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Questionnaire: Required Skills for the Data Analytics Badge 

 

Please select the most relevant data science program at your institution and evaluate 
whether it satisfies the required skills for the Academic Level of the Data Analytics 
Badge.  For each of the required skills, please indicate whether your program includes 
training to acquire that skill and what evidence your program uses to evaluate the 
acquisition of the skill on an individual student by student basis.  Examples of such 
evidence could include the score given to a particular question on an exam, the grade 
given to a part of an assignment, or the evaluation of the relevant part of a rubric for 
an oral presentation. 

Program name: 
 

Data Analytics Badge v0.2 ς Academic Level 

Required skill Included in 
the 
program? 

Evidence used to support the skill 
acquisition 

DSA.1. Identify existing requirements 
and choose and execute the most 
appropriate data discovery technique 
to solve a problem depending on the 
nature of the data and the goals to be 
achieved. 

  

DSA.2. Select the most appropriate 
statistical techniques to understand 
and prepare data prior to modelling to 
deliver insights. 

  

DSA.3. Assess, adapt, and combine data 
sources to improve analytics. 

  

DSA.4. Use the most appropriate 
metrics to evaluate and validate results, 
proposing new metrics for new 
applications if required. 

  

DSA.5. Design and evaluate analysis 
tools to discover new relations in order 
to improve decision-making. 

  

DSA.6. Use visualisation techniques to 
improve the presentation of the results 
of a data science project in any of its 
phases. 

  

 

If your program does not include training for any of the required skills, do you think 
that it is unreasonable to expect that it does? 
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How much effort was needed to analyse your program and provide the above 
information for each badge?   

 

Do you have any other comments/suggestions regarding the required skills? 
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Appendix F: BDVeôs Data Science Badges ï 

2nd Pre-Pilot Feedback from Industry 

.5±ŜΩǎ 5ŀǘŀ {ŎƛŜƴŎŜ .ŀŘƎŜǎ ς Pre-Pilot Feedback from 
Industry 

 
One of the principal goals of the BDVe project is to promote the acquisition of skills in 
data science in the EU.  In order to ŦǳǊǘƘŜǊ ǘƘƛǎ ƎƻŀƭΣ ƻƴŜ ƻŦ ǘƘŜ ǇǊƻƧŜŎǘΩǎ ǘŀǎƪǎ ƛƴǾƻƭǾŜǎ 
the design and implementation of a data science skills recognition system.  The 
proposed system is based upon the definition of a collection of badges to recognise 
data science skills.  Once a consensus regarding the program is reached amongst 
interested parties in both academia and industry, Universities and other learning 
institutions will be able to apply to issue these badges to their students.  These micro-
credentials will serve as a common framework for: 
Á Students - to help them compare the data science skills acquired in different 

training programmes in data science 

Á Employers - to help them assess the skills of candidates for data science jobs 

Á Universities - to help them design their data science programmes to meet the 

needs of industry 

 
To take advantage of previous efforts to promote data science skills in the EU, we are 
using the EDISON Competence Framework (http://edison-project.eu/data-science-
competence-framework-cf-ds) as the basis for the program.  Following this 
framework, we propose that the program consists of five sets of badges, one set for 
ŜŀŎƘ ƻŦ 95L{hbΩǎ ŎƻƳǇŜǘŜƴŎŜ ƎǊƻǳǇǎΥ 
Á Data Science Analytics 

Á Data Engineering 

Á Data Science Management 

Á Business Process Management 

Á Data Science Research Method and Project Management 

The EDISON framework includes three levels for each of these competency groups.  
However, based upon feedback received from an initial survey of academia and 
industry, we have rewritten the descriptions of the skills and consolidated the three 
levels into two (an academic and an industrial level).  The academic level of the badge 
will be offered to students who have received training to acquire the skills, and the 
industrial level of the badge will be offered to data scientists who have professional 
experience with those skills.  
The BDVe plans to run a pilot evaluation of one badge (the academic level of the Data 
Science Analytics Badge) in the spring of 2019. 

http://edison-project.eu/data-science-competence-framework-cf-ds
http://edison-project.eu/data-science-competence-framework-cf-ds
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To help us prepare for the pilot study, we would like to request some feedback from 
your organisation regarding the following: 
Á Could you please rate the relevance of the required skills for a small number 

of data science positions in your company? 

Á Are the descriptions of the required skills for each badge easy to understand?  

If not, could you help us improve them? 

Á Are there data science skills in the area of data analytics which your company 

typically requires which are not included in the requirements for the badges? 

To help organise these responses, please complete the following questionnaire and 
return it by email before January 16st 2019. 

Many thanks for your time, 

Ernestina Menasalvas, Ana M. Moreno and Nik Swoboda (UPM BDVe team) 

BDVe Project, http://www.big-data-value.eu/ 

  

http://www.big-data-value.eu/
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Questionnaire: Required Skills for the Data Analytics Badges 

Using the following scale: 

  1 ς Not at all relevant 

  2 ς Slightly relevant 

  3 ς Neutral 

  4 ς Moderately relevant 

  5 ς Extremely relevant 

Please rate the relevance of the following required skills to three typical data science 
positions in your company 

Data science job title 1: 

Data science job title 2: 

Data science job title 3: 

 

Data Analytics Badge ς University Level 

Required skill Relevance to job 
title 1? 

Relevance to job 
title 2? 

Relevance to 
job title 3? 

DSA.1. Identify existing 
requirements and choose and 
execute the most appropriate 
data discovery technique to 
solve a problem depending on 
the nature of the data and the 
goals to be achieved. 

   

DSA.2. Select the most 
appropriate statistical 
techniques to understand and 
prepare data prior to modelling 
to deliver insights. 

   

DSA.3. Assess, adapt, and 
combine data sources to 
improve analytics. 

   

DSA.4. Use the most 
appropriate metrics to evaluate 
and validate results, proposing 
new metrics for new 
applications if required. 

   

DSA.5. Design and evaluate 
analysis tools to discover new 
relations in order to improve 
decision-making. 
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DSA.6. Use visualisation 
techniques to improve the 
presentation of the results of a 
data science project in any of its 
phases. 

   

 

Are the descriptions of the required skills for each of the badges easily understood? 

Data Analytics Badge ς Basic Level 

Required skill If not understandable, could you suggest an 
improvement? 

DSA.1. Identify existing 
requirements and choose and 
execute the most appropriate 
data discovery technique to 
solve a problem depending on 
the nature of the data and the 
goals to be achieved. 

 

DSA.2. Select the most 
appropriate statistical 
techniques to understand and 
prepare data prior to 
modelling to deliver insights. 

 

DSA.3. Assess, adapt, and 
combine data sources to 
improve analytics. 

 

DSA.4. Use the most 
appropriate metrics to 
evaluate and validate results, 
proposing new metrics for 
new applications if required. 

 

DSA.5. Design and evaluate 
analysis tools to discover new 
relations in order to improve 
decision-making. 

 

DSA.6. Use visualisation 
techniques to improve the 
presentation of the results of 
a data science project in any 
of its phases. 

 

 

Are there data science skills in the area of data analytics which your company typically 
requires which are not included in the requirements for the badges? 
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Do you have any other comments/suggestions regarding the badge groups or their 
required skills? 
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Appendix G: BDV Data Science Analytics 

Badge, Academic Level ï Template for 

Evidences 

 
 

 

BDV 

Data Science Analytics Badge 

Academic Level 

 
Badge Issuing Application 

for the 

<Program Name> 
at 

<Institution Name> 

<Location> 
<Date> 

 

 

 

CONFIDENTIAL 

The information provided in this application is for the confidential use of the BDVe project and its 

authorised agents, and will not be disclosed to third parties without the authorisation of the institution 

concerned, except for its use in summary data which is not identifiable to a specific institution. 
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INTRODUCTION 

This document provides a template to present evidence to show that an academic 
program both teaches and evaluates the skills needed to meet the requirements of 
the Academic Level of the BDV Data Science Analytics Badge.  Once complete, this 
document will contain some basic information about the program to be evaluated as 
well as specific details regarding how the skills required by the badge are acquired by 
ǘƘŜ ǇǊƻƎǊŀƳΩǎ ǎǘǳŘŜƴǘǎΦ 

Further information and detailed instructions for completing this application can be 
found in the BDV Data Science Analytics Badge Academic Level INFORMATION AND 
GUIDELINES FOR APPLICANTS ŘƻŎǳƳŜƴǘ ŀǾŀƛƭŀōƭŜ ƻƴ ǘƘŜ ōŀŘƎŜ ǇǊƻƎǊŀƳΩǎ ǿŜō ǇŀƎŜΥ 
http://www.big-data-value.eu/skills/skills-recognition-program/ 

The skills required for the Data Analytics Badge are listed in Table 40. 

Data Science Analytics Badge v1-0 ς Academic Level 

Required skills 

DSA.1. Identify existing requirements to choose and execute the most appropriate data discovery 
techniques to solve a problem depending on the nature of the data and the goals to be achieved. 

DSA.2. Select the most appropriate techniques to understand and prepare data prior to modelling to 
deliver insights. 

DSA.3. Assess, adapt, and combine data sources to improve analytics. 

DSA.4. Use the most appropriate metrics to evaluate and validate results, proposing new metrics for 
new applications if required. 

DSA.5. Design and evaluate analysis tools to discover new relations in order to improve decision-
making. 

DSA.6. Use visualisation techniques to improve the presentation of the results of a data science 
project in any of its phases. 

Table 40: BDV Data Science Analytics Badge Skills 
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GENERAL INFORMATION  

A. Contact Information 

Please provide the following information for the primary contact person of the 
program applying for the badge. 

Á Name: 

Á Position: 

Á Mailing address: 

Á Telephone number: 

Á E-mail address:  

 By checking this box, the contact person agrees to the use of this contact 

information by members of the BDVe project to send communications related to 
the badge issuing application process, and if the application is accepted, he/she 
also agrees to its use for future communications by the BDVe related to the badge 
program.  This data will be stored confidentially and will not be used for other 
purposes or disclosed to others without the previous consent of the contact 
person.  The contact person can withdraw this consent or modify this data at any 
time by contacting the BDVe project. 

B. Program Background 

Please provide a brief history of the program.  Be sure to include the following 
information in this section: 

Á ! ƭƛƴƪ ǘƻ ǘƘŜ ǇǊƻƎǊŀƳΩǎ ǿŜō ǇŀƎŜ 

Á A list of all national and international accreditations obtained by the 

program with the dates received. 

Á The number of students to successfully complete the program in each of 

the last five years. 

Á How this program is taught: traditional lectures/laboratories, online 

learning, etc. 

C. Options 

List and briefly describe any specialisations, tracks, concentrations, etc. included 
in the program. 



D4.3: Skills, Education, and Centers of Excellence Period 2 Report M36 

            197 

 

 

 

ACQUISITION OF THE REQUIRED SKILLS 

Complete the following tables with references to and descriptions of the evidence 
submitted to show the acquisition of the corresponding skills.  When describing the 
evidence, please be specific regarding which part of the evidence file provides 
evidence of the corresponding skill.  For example, if the evidence file contains an 
exam, please state which question or questions provide evidence.  It is possible that 
the same evidence file provides evidences for several skills.  Each evidence file should 
be included with the submitted application.  
In the case of optional courses/activities, indicate possible itineraries in the comments 
section of each of the tables, stating clearly each of the minimum sets of evidences 
needed to demonstrate the acquisition of the skill. 
 

DSA.1. Identify existing requirements to choose and execute the most appropriate data discovery 
techniques to solve a problem depending on the nature of the data and the goals to be achieved 

Name of the 
course or 
activity 

Optional/ 
Mandator
y 

The average 
number of hours 
that students 
spend in the 
course/activity 
acquiring the skill 

Evidence used to 
evaluate the 
acquisition of the 
skill (exam, 
ŀǎǎƛƎƴƳŜƴǘΣ Χύ 

Name of the 
evidence file 

The minimum 
level required to 
demonstrate 
the acquisition 
of the skill 

Course 1  X hours Exam 1, questions 
2-3 

  

Assignment 4   

Χ   

Add as many rows 
as needed 

  

Course 2  Y hours    

   

   

add as many 
rows as 
needed 

     

Minimum number of 
hours that the student 
dedicates to  acquiring the 
skill 

 

Comments (optional) 
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This document is issued within the frame and for the purpose of the BDVE project. This project has received 

ŦǳƴŘƛƴƎ ŦǊƻƳ ǘƘŜ 9ǳǊƻǇŜŀƴ ¦ƴƛƻƴΩǎ IƻǊƛȊƻƴ нлнл tǊƻƎǊŀƳƳŜ όIнлнл-ICT-2016-2017) under Grant Agreement  

No. 732630 

 

 

DSA.2. Select the most appropriate techniques to understand and prepare data prior to modelling to deliver 
insights 

Name of the 
course or 
activity 

Optional/ 
Mandator
y 

The average 
number of hours 
that students 
spend in the 
course/activity 
acquiring the skill 

Evidence used to 
evaluate the 
acquisition of the 
skill (exam, 
ŀǎǎƛƎƴƳŜƴǘΣ Χύ 

Name of the 
evidence file 

The minimum 
level required to 
demonstrate 
the acquisition 
of the skill 

Course 1  X hours Exam 1, questions 
2-3 

  

Assignment 4   

Χ   

Add as many rows 
as needed 

  

Course 2  Y hours    

   

   

add as many 
rows as 
needed 

     

Minimum number of 
hours that the student 
dedicates to  acquiring the 
skill 

 

Comments (optional) 
 
 
 



 

 

This document is issued within the frame and for the purpose of the BDVE project. This project has received 

ŦǳƴŘƛƴƎ ŦǊƻƳ ǘƘŜ 9ǳǊƻǇŜŀƴ ¦ƴƛƻƴΩǎ IƻǊƛȊƻƴ нлнл tǊƻƎǊŀƳƳŜ όIнлнл-ICT-2016-2017) under Grant Agreement  

No. 732630 

 

 
 

DSA.3. Assess, adapt, and combine data sources to improve analytics 

Name of the 
course or 
activity 

Optional/ 
Mandator
y 

The average 
number of hours 
that students 
spend in the 
course/activity 
acquiring the skill 

Evidence used to 
evaluate the 
acquisition of the 
skill (exam, 
ŀǎǎƛƎƴƳŜƴǘΣ Χύ 

Name of the 
evidence file 

The minimum 
level required to 
demonstrate 
the acquisition 
of the skill 

Course 1  X hours Exam 1, questions 
2-3 

  

Assignment 4   

Χ   

Add as many rows 
as needed 

  

Course 2  Y hours    

   

   

add as many 
rows as 
needed 

     

Minimum number of 
hours that the student 
dedicates to  acquiring the 
skill 

 

Comments (optional) 
 
 
 


































































































