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Industry reports on Data Science Analytics and
/\ Data enabled skills demand —
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A Final Report on European Data Market Study by IDC (Feb 2017)
i Number of data workers 6.1 min (2016) - increase 2.6% from 2015
A Estimated EUR 10.4 million in 2020
I Average number of data workers per company 9.5 - increase 4.4%
I Gap between demand and supply estimated 769,000 (2020) or 9.8%

A HLEG report on European Open Science Cloud (October 2016)
i Demand for 80 K core data experts and data stewards

A PwC and BHHF vreesptoirntg i n Ameri cads

analytics talent: The case for ac
I 2.35 miIn postings, 23% Data Scientist, 67% DSA enabled jobs
i DSA enabled jobs growing at higher rate than main Data Science jobs e

“ Citing EDISON and EDSF

A Burning Glass Technol ogHfheQuarBM, an
Crunch: How the demand for Data Science SKkills is disrupting the
job Marketo (April 2017)
I DSA enabled jobs takes 45-58 days to fill: 5 days longer than average
I Commonly required work experience 3-5 yrs
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- PWC&BHEF: Demand for DSA enabled jobs
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Analytics-enabled jobs Data science jobs
ecion i ewees e wiuece Demand for business people with
N analytics skills, not just data
Insurance . . ® SCIeﬂtIStS
26%  51% 1% &% 2% A Of 2.35 million job postings in
oy @ o the US
ssistance . . .
I 23% Data Scientist
32% 44% 15% 5% 2% _
I 67% DSA enabled jobs
iermeten “ . ® ¢ A Strong demand for managers
43% 23% 26% 4% 2% and decision makers with Data
| . . Science (data analytics)
e ® skills/lunderstanding
45% 25% 23% 4% 2% i Challenge to deliver actionable
Professional knowledge and competences to
and Techrica @ ® CEO level managers
30% 29% 31% 6% 2%
Retail Trade “ . (] o
46% 35% 139% 49 0o ation and Training 3



_\\‘//» PwWC&BHEF: Data Science and Data Analytics
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s\ Competences for Managers and Decision Makers

Finance and o ==
% .
accounting managers 59 L
Marketing and % Y
sales managers o1 .l

Executive leaders

Operations managers

Supply chain and

logistics managers C*o

Human resources 0 . o
06 o)

managers 30 ¢ ah

Percent of employers who say data science and anal yti
A Source: BHEF and Gallup, Data Science and Analytics Business Survey (December 2016).
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'\\ PwC&BHEF: Skills that are tough to find
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Figure 8: The fastest-growing job areas require both analytical and social skills
US, change in employment skills by skills required, 1980 = 100

108

9 7% Faster growing jobs require both analytical o
9 5% and social skills g mathe,
104
(Cybersecu rlty) righ socil skl

100

High maths,

[ Data SCience j 83% low social skills

and analytics

96

Low maths,
low social skills

92
Critical thinking 1680 a0 2000 o 2
and

problem solving | 79Q% 79% 78 % 78%

| %
[ tDeS'f’hWk- J Global 74
systems thinking verspective
[Cross-disciplinary]
[ Innovation j ability

and creativity
Cognitive
flexibility

To be mapped to Competences, Knowledge, Skills and Personal (soft) Skills

Source: Business Roundtable (2017).
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EDISON EDISON Products for Data Science Skills

uilding the data

cience profession Management and Curriculum Design

. Data Science
—ﬁﬁ&)il—) Mc-Ds [ Community Portal

CF-DS ' | online Educational
! nline Educationa
Taxmi—‘ f Environment
Vocabulary 1

A EDISON Data Science Framework (EDSF)

T Compliant with EU standards on competences and professional
occupations e-CFv3.0, ESCO

Eraat; Exlc?rr;(ce DS Prof Profiles - gapacil% Buillding antd
i Customisable courses design for targeted education and training TR B
. <_ | Foundation & Concepts Sewlces 2
A Skills development and career management for Core Data

Experts and related data handling professions

o

Capacity building and Data Science team design

A Academic programmes and professional training courses H |
(self) assessment and design careree T P ]

A Cooperation with International professional organisations — %“’h'/‘ﬂ ....... |
IEEE, ACM, BHEF, APEC (AP Economic Cooperation ) e R

Data Science Cumpetence DS Professional Profiles
Framework (( F-DS) |:> (DSP-P)

csuut lﬂ] Ansiyse l

ata Dﬁ“mr{CDDJ P (g up[daul) )
E

Learning Outcomes (LO)

rcher, Data (OBE Learning Model)

n\st,D
(Dpl t\ )
DatA alyst, Business Analyst, etc.

r
2
| aac  Professional (database). Large scale (cloud) database designers |
6 and administrators, scientific database designers and
| administrators

Knowledge Units (KL')

(DS-BoK)

[ (data ing// Data Stewards,

6 Digital Data Curator, Data Librarians, Data Archivist —————-——————--——ﬂ— ______________

lop
Techicians and ssocials profesionals: B Dla e
@ operator, sclenie databasenadtrucurs operatos Tracks/Specialisations (based on DSP-P)
 Supportworkerand et g o (LO, LU, KU, courses/modules)
workars,

r rks: User support
Gata entry clrk, data ety fied workers

othesi: Busi
i xplanation . e
fammes s
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DSP i Data Science Professional profiles
Data Science Taxonomies and Scientific Disciplines
Classification
i EOEE - EDISON Online Education Environment A Input from the champion universities and
community of practice.

Review and feedback from the ELG, expert
community, domain experts.

/ '\

/ \
R e T : :
: > DS-BoK . .| Data Science Online Community
, yy MC-DS | “| Educational Environ Portal (CP)
. i < > : A A « Community
I CF-DS \ I > support
" v . W
: .| Taxonomy and I Di ETM J° Data Science
I i’ Vocabulary 1 Hermien career & prof
: ) A , A development
- Data Science . : — _ Y « Competences
' Eramework DS Prof Profiles ! EENESITE Virtual < benchmarking
e e e e e i e — ) Marketpltz Data Labs

Foundation & Concepts | Services < Biz Model

EDISON Framework components Methodology
i CF-DST1 Data Science Competence Framework A ESDF development based on job market
i DS-BoK 1 Data Science Body of Knowledge study, existing practices in academic,
| MC-DS i Data Science Model Curriculum research and industry.
i
i
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-7 '\:— Data Scientist definition

Based on the definitions by NIST SP1500 i 2015, extended by EDISON

Collect

® ’ Analyse
Data

A A Data Scientist is a practitioner who has sufficient
knowledge in the overlapping regimes of expertise in

DOMAIN [ Science

business needs, domain knowledge, analytical skills, [z |\ SIS | o

and programming and systems engineering expertise [mocesses | avuc

to manage the end-to-end scientific method process assseen
ENGINEERING Methods

through each stage in the big data lifecycle till the delivery
of an expected scientific and business value to
organisation or project.

Test Hypothesise| & Business Process
Hypothesis Explanation Management
~ | for biz competences;

A Core Data Science competences and skills groups
i Data Science Analytics (including Statistical Analysis, Machine Learning, Business Analytics)

i Data Science Engineering (including Software and Applications Engineering, Data
Warehousing, Big Data Infrastructure and Tools)

I Domain Knowledge and Expertise (Subject/Scientific domain related)

A EDISON identified 2 additional competence groups demanded by organisations
i Data Management, Data Governance, Stewardship, Curation, Preservation
I Research Methods and/vs Business Processes/Operations

A Data Science professional skills: Thinking and acting like Data Scientist i required to
successfully develop as a Data Scientist and work in Data Science teams
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Data Science Competence Groups - Research

Data Science Competences
include 5 groups

A Data Science Analytics

A Data Science Engineering

A Domain Knowledge and Expertise
A Data Management

A Research Methods and Project
Management

f RESEARCH Data i Business Process Management (biz)
DOMAIN [& MODELS Science

- ’ Analyse

Data

—

EXPERTISE .~ ANALYTICS oy Scientific Methods
Design Identify A Design Experiment
Experiment Patterns A Collect Data

PROCESSES ANALYTIC \
ALGORITHMS SYSTEMS |

A Analyse Data

A Identify Patterns

A Hypothesis Explanation
A Test Hypothesis

Business Operations
A Operations Strategy

Data
Management Data Science Research

ENGINEERING Methods

g

Test Hypothesise & Business Process A Plan
Hypothesis| Explanation Management A Design & Deploy
~ (for biz competences) A Monitor & Control
A Improve & Re-design
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-~ — Identified Data Science Skills/Experience Groups
/\

Skills Type AT Based on knowledge acquired

A Group 1: Skills/experience related to competences
i Data Analytics and Machine Learning
I Data Management/Curation (including both general data management and scientific data management)
i Data Science Engineering (hardware and software) skills
T Scientific/Research Methods or Business Process Management
T Application/subject domain related (research or business)
A Group 2: Mathematics and statistics
i Mathematics and Statistics and others

Skills Type B i Base on practical or workplace experience

A Group 3: Big Data (Data Science) tools and platforms
i Big Data Analytics platforms
I Mathematics & Statistics applications & tools
:
|

Databases (SQL and NoSQL)
Data Management and Curation platform
i Data and applications visualisation
i Cloud based platforms and tools
A Group 4: Data analytics programming languages and IDE
i General and specialized development platforms for data analysis and statistics
A Group 5: Soft skills and Workplace skills

i Data Science professional skills: Thinking and Acting like Data Scientist
i 21st Century Skills: Personal, inter-personal communication, team work, professional network
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A/ Data Science Competence Framework (CF-DS):

— —

7'\ Practical Application

/ \

A Basis for the definition of the Data Science Body of Knowledge
(DS-BoK) and Data Science Model Curriculum (MC-DS)

I CF-DS => Learning Outcomes (MC-DS) => Knowledge Areas (DS-BoK)
I CF-DS => Data Science taxonomy of scientific subjects and vocabulary

A Data Science professional profiles definition

I Extend existing EU standards and occupations taxonomies: e-CFv3.0,
ESCO, others

A Professional competence benchmarking
I For customizable training and career development
I Including CV or organisational profiles matching

A Professional certification
I In combination with DS-BoK professional competences benchmarking

A Vacancy construction tool for job advertisement (for HR)
I Using controlled vocabulary and Data Science Taxonomy

EDISON @ DI4R EDSF for Education and Training 11




— Data Science Professions Family (DSPP)
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Icons used: Credit to [ref] https://www.datacamp.com/community/tutorialsédeaceindustryinfographic
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