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Data Scientist: The Sexiest Job of the 21st 
Century 

IBM 2013 report 

Unleashing the potential of Big Data
• The process of incorporating Big Data into the operation of business, 

governance and education will require hundreds of thousands of new, 
specially trained knowledge workers.

McKinsey Quarterly (Feb 2016) 

Big Data: getting a better read on performance

• About 40 percent of the profit improvements measured resulted from 
complementary and coordinated investments both in IT and in big data talent.  
Skilled employees across the spectrum of data-analytics roles are in short 
supply, so aggressive actions to address this problem are critical.

• …

Thomas H. Davenport
Harvard Business Review



Windows of Opportunities 

There is a real Need in 
the job market of  Data 

scientist 

Rapidly growing 
offers for training and 

educating data 
scientist

Do we have a match between 
the offer and the demand?

For educational institutions to start a curriculum in data science at 
all levels



Aim of the EDISON project

establish the data scientist as a profession 
by aligning industry needs with available 

career paths

• Support academies in developing curricula with respect to:
expected profiles, required expertise and professional 
certification

• Ensure research disciplines and market sectors coverage

• Gain consensus and  engage with stakeholders

Coordination and Support and Action H2020 EU funded Project 



EDISON actions and impact

Dramatically increase the number of data scientists

Create a Data 
Science profession

Support for accreditation and 
certification

Engage stakeholder 
communities

Service for collaborating and 
sharing expertise and materials

Design model curricula

Sustain platforms of 
communities of practice

Organise “champion” 
universities

Interact with Expert Liaison 
Groups

EDSION Data Science Framework

Services to 
education and 

training

Show opportunities for  career 
path building

Interact with demand and 
supply sides 

Competence Framework for 
Digital Single Market 

IMPACT

ACTIONS



Data Scientist mix of competences
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Definition by NIST Big Data WG (2014-2015)

A Data Scientist is a practitioner who has sufficient knowledge in the overlapping regimes of expertise in 
business needs, domain knowledge, analytical skills, and programming and systems engineering 
expertise to manage the end-to-end scientific method process through each stage in the big data lifecycle.

• Competence groups
– Statistics and Data mining 

– Engineering skills (computer 
related skills)

– Business expertise

– Domain expertise 



Provider / Consumer 

• Provider side (Program/training owners)

– Accreditation of the programs

– Increase the number of registration 

– Hire the appropriate experts 

• Consumer side (learners, and HR) 
– Chose the program that get the first job 

– Chose the program that speedup carrier development

– Hire the data scientist that fit exactly with needed profile 

7



Edison inventory for DS 
programs/courses/trainings 

http://edison-project.eu/university-programs-list

http://edison-project.eu/university-programs-list


Data Science Programs in EU 

Program owner

Program Name 



DS competence groups in existing 
DS program

• Covering the DS competence groups
– 27% of the EU DS programs cover the 3 DS competences 

groups

Notes: 

• Most of the balanced programs are owned by multiple units

• 35% of the Non- EU DS programs cover the 3 DS competence groups
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Significant 
Imbalance

59% 



DS competence groups in existing 
DS job advertising

• term frequency count 

– too noisy, require a lot manual cleansing

• hierarchical relation discovery using hypernym-
hyponym 



DS Job  Market: analyzing of Data 
Science Job Ads



DS Job  Market: analyzing of Data 
Science Job Ads



Data Scientist mix of competences
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Definition by NIST Big Data WG (2014-2015)

A Data Scientist is a practitioner who has sufficient knowledge in the overlapping regimes of expertise in 
business needs, domain knowledge, analytical skills, and programming and systems engineering 
expertise to manage the end-to-end scientific method process through each stage in the big data lifecycle.

Body of knowledge 

– Competence groups

– Knowledge Areas

– Learning outcome 

Model curriculum 



Data Science Competence includes 5 
areas/groups

• Data Analytics

• Data Science Engineering

• Domain Expertise

• Data Management

Business Process 
Operations/Stages

• Design

• Model/Plan

• Deploy & Execute

• Monitor & Control

• Optimise & Re-design

Data Science Competences Groups – PM

Design

Modelling

Execution

Monitoring

Optimisation

RESEARCH
DATA 

ANALYTICS

ALGORITHMSANALYTIC
SYSTEMS

ENGINEERING
COMPETENCES

DOMAIN
EXPERTISE DATA 

SCIENCE

Data 
Management

Scientific 
Methods

Business Process
Management

Business
expertise



Data Science Competence Groups - DM

Data Science Competence includes 5 
areas/groups

• Data Analytics

• Data Science Engineering

• Domain Expertise

• Data Management

Scientific Methods

• Design Experiment

• Collect Data

• Analyse Data

• Identify Patterns

• Hypothesise Explanation

• Test Hypothesis

Business Process 
Operations/Stages

• Design

• Model/Plan

• Deploy & Execute

• Monitor & Control

• Optimise & Re-design



ES
C

O
 o

cc
u

p
at

io
n

s 
fa

m
ily

ESCO = European skills, competences, qualification and occupation 

M
an

ag
er

s,
 P

ro
fe

ss
io

n
al

s,
 T

ec
h

n
ic

ia
n

s 
an

d
 a

ss
o

ci
at

e 
P

ro
fe

ss
io

n
al

s

Data science Competence Groups 



Definitions Body of knowledge /
Knowledge Areas / Learning outcomes  

Data Science Common Body of Knowledge (Full)

Data Science KA (Knowledge Area groups) alignment with existing BoK Organization which developed the existing BoK

Data Science Analytics (DSA) Business Analytics-BoK Intentional Institute of Business Analysis 

http://www.iiba.org/babok-guide.aspx

Data Science Engineering (DSE) Software-Engineering-BoK 

ICT professional-BoK, 

http://www.ecompetences.eu/cen-ict-skills-workshop/

IEEE computer Society, SO/IEC TR 19759:2005 

CEN ICT Skills Workshop 

Data Management (DM) Data Management-BoK Global Data Management Community

https://www.dama.org/content/body-knowledge

Scientific an Research methods (DSRM) ACM-Computer science – BoK ACM Association for Computing Machinery

https://www.acm.org/education/CS2013-final-report.pdf

Business Process management (DSBP) Project Management-BoK Project management Institute

Data Science Domain Knowledge (DSDK) --

http://www.iiba.org/babok-guide.aspx
http://www.ecompetences.eu/cen-ict-skills-workshop/
https://www.dama.org/content/body-knowledge
https://www.acm.org/education/CS2013-final-report.pdf


EDISON Data Science Framework (DSF)

• Data Science competence framework (DS-CF)
– http://edison-project.eu/data-science-competence-framework-cf-ds   

• Data science body of knowledge (DS-BoK) 
– http://edison-project.eu/data-science-body-knowledge-ds-bok

• Data Science Model Curriculum (DS-MC)
– http://edison-project.eu/data-science-model-curriculum-mc-ds 

• Data Science Professional profiles (DSP profiles)
– http://edison-project.eu/data-science-professional-profiles-definition-dsp



Application to existing DS-Curricula 

• Master

– Master track Big Data Engineering – 2 years
• Focus on DSENG  target profiles  DSP02-03, DSP04, DSP06-7, 

– Master track Artificial Intelligence and Data Science – 2 years
• Focus on DSDA using AI technique target profiles  DSP04-09,

– Master Data Science – 1 year
• Focus on DSDA  target DS-profile  DSP04-09

– Master Business Analytics – 2 years
• Focus on DSDA target DS-profile  DSP09

– Master track Big Data Business Analytics (Econometrics) – 1 year
• Focus on DSBM  target DS-profiles  DSP09

• Postgraduate

– Course/Training HPC and Big data – 1 month (8 hours per week)
• Focus on DSENG  target DS-profiles  DSP02-03, DSP04, DSP06-7, DSP14, DSP17,
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Which level of Knowledge is needed for 
each KA for each DS-profile
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Managers 

: 

DSP01-DS03

Professionals:

DSP04-DS09

Professionals (data 

handling/management: 

DSP10-13

Professionals 

(database): 

DSP14-DS16

Technician and 

associate profession: 

DSP17-DS19

Data analytics 

(DSDA)

Data Science

Engineering  (DSENG)

Data Management

(DSDM)

Scientific research & 

method (DSRM)

Business process

(DSBP)

Domain Knowledge

(DSDK)

Managers, Professionals, Technicians and associate Professionals



Application to existing DS-Curricula 
Managers : 

DSP01-DS03

Professionals: 

DSP04-DS09

Professionals (data 

handling/management: 

DSP10-13

Professionals 

(database): 

DSP14-DS16

Technician and 

associate profession: 

DSP17-DS19

Data analytics 

Data Science

Engineering  

Data Management

Scientific research 

and method

Business process

Domain Knowledge
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1. Master track Big Data Engineering

2. Master track Artificial Intelligence and Data Science

3. Master Data Science 

4. Master Business Analytics 

5. Master track Big Data Business Analytics (Econometrics)
Target for short trainings and Course (which is modular and easily customizable) 
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Profile of job market and education for each of 
the 30 competence groups.

Data Science program collected from http://www.kdnuggets.com/education/index.html
Data Science Jobs descriptionscollected from https://www.linkedin.com/jobs/

http://www.kdnuggets.com/education/index.html
http://www.kdnuggets.com/education/index.html


Profile of job market and individual courses
for each of the 30 competence groups

Data Science program collected from http://www.kdnuggets.com/education/index.html
Data Science Jobs descriptionscollected from https://www.linkedin.com/jobs/

http://www.kdnuggets.com/education/index.html
http://www.kdnuggets.com/education/index.html


What do we need …

• Data Science Curricula Foundation
– Competence Framework for Data Science (CF-DS)

– Data Science Body of Knowledge  (DS-BoK) 

– Model Curriculum for Data Science (MC-DS) 
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Competence Benchmark 

Competence Benchmark is an interactive web application that is able to assess individual
competence profile and propose a tailored Data Science training programme. 



Profile of CV and individual job profiles for each 
of the 30 competence groups



How can I engage with EDISON?
http://edison-project.eu/

http://edison-project.eu/

