Analytical Report n2

Analytical Report 2: E-skills and Open Data



Capgomini@invent 1 INTRASOFT Z Fraunhofer con'terra sogetj Southampron TIMELEX Rorth fashonzouncd

This study has been prepared by Capgemini Invent as part of the European Data Portal. The European
Data Portal is an initiative of the European Commission, implemented with the support of a
consortium' led by Capgemini Invent, including Intrasoft International, Fraunhofer Fokus, con.terra,
Sogeti, 52North, Time.Lex, the Lisbon Council, and the University of Southampton. The Publications
Office of the European Union is responsible for contract management of the European Data Portal.

For more information about this paper, please contact:

European Commission

Directorate General for Communications Networks, Content and Technology
Unit G.1 Data Policy and Innovation

Daniele Rizzi — Policy Officer

Email: daniele.rizzi@ec.europa.eu

European Data Portal
Gianfranco Cecconi, European Data Portal Lead
Email: gianfranco.cecconi@capgemini.com

Written by:
Wendy Carrara
Sander Fischer
Eva van Steenberg

Last update: 15.07.2020
www: https://europeandataportal.eu/
@: info@europeandataportal.eu

DISCLAIMER

By the European Commission, Directorate-General of Communications Networks, Content and
Technology. The information and views set out in this publication are those of the author(s) and do
not necessarily reflect the official opinion of the Commission. The Commission does not guarantee the
accuracy of the data included in this study. Neither the Commission nor any person acting on the
Commission’s behalf may be held responsible for the use, which may be made of the information
contained therein.

Luxembourg: Publications Office of the European Union, 2020
© European Union, 2020

m Publications Office
of the European Union

OA-BF-20-002-EN-N  ISBN: 978-92-78-41887-8 ISSN: 2600-0601 doi: 10.2830/429131

The reuse policy of European Commission documents is implemented by the Commission Decision
2011/833/EU of 12 December 2011 on the reuse of Commission documents (OJ L 330, 14.12.2011, p.
39). Except otherwise noted, the reuse of this document is authorised under a Creative Commons
Attribution 4.0 International (CC-BY 4.0) licence (https://creativecommons.org/licenses/by/4.0/). This
means that reuse is allowed provided appropriate credit is given and any changes are indicated.

" At the time this report was first issued the consortium consisted of: Capgemini Invent, Intrasoft International,
Fraunhofer Fokus, con.terra, Sogeti, the Open Data Institute, Time.Lex, and the University of Southampton.


mailto:daniele.rizzi@ec.europa.eu
mailto:gianfranco.cecconi@capgemini.com
https://europeandataportal.eu/
mailto:info@europeandataportal.eu
https://creativecommons.org/licenses/by/4.0/

Executive Summary
An increasing amount of companies appoint a Chief Data Officer, which emphasizes the increasing
need — and pressure — to create value with the ever growing amount of data. Until recently, only
employees of the National Statistics Office were working with data in the public sector. To work in
those institutions, statistical skills are primarily required. However, are those skills the only ones you
need to work with Open Data? Can everyone do this? Or are certain skills required? Is there a myth
around (Open) Data and the need for in-depth techni-
cal skills? =

This report aims at answering the question regarding
the skills needed to work with Open Data, the so-called
e-skills. In addition to desk research, several parties
have been interviewed about their perceptions of the
required (e-)skills. They all agreed in stating that ana-
lytical, statistical and technological skills are needed,
next to communication skills and domain knowledge. It
is important that people who work with data have the

necessary technical skills to understand the data. These

skills can cover basic to in-depth programming, as well as other tools like Hadoop, SPSS or R. In addi-
tion, domain knowledge - that is to say a sector specific background - is also required in order to de-
rive insight from the data. Finally, to leverage the insight extracted from the data, one should be able
to communicate the results to the relevant stakeholders. Individuals with all those skills well-
developed are a rare commodity!

The perceptions found during the interviews confirm the need for
both soft skills and hard skills. The hard skills are described as
subject matter expertise, mathematic and statistical knowledge as
well as technical skills, whereas the soft skills include problem
solving, storytelling, collaboration, curiosity, communication and
creativity.

All these aspects were both mentioned by the interviewees as well as found throughout desk re-
search. However, the importance of teaching basic statistical and programming skills at primary
schools was emphasised during most of the interviews.

The European Commission recognises the fact that a skills gap exists and has already set up policies
and supports research to address this gap. Businesses are also developing training plans and estab-
lishing partnerships to create a pipeline with technical, managerial and communication talents.

Better than chasing “Open Data unicorns”, people with well-developed skills in different disciplines,
build a team. Not everyone needs to be able to learn programming to work with data, but some basic
understanding is preferred. A multidisciplinary team where skills can be complemented is key. Each
team member can have a basic understanding of all aspects and excel in one area. These are the key
steps to develop interesting new insights, products and services based on Open Data.
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1. Introduction

In 2014, there were more than 100 Chief Data Officers (CDO) active in large global companies.! The
appointment of a CDO indicates the importance of data within the organisation. Several govern-
ments have also appointed CDO’s. President Obama of the United States was the first to appoint a
Chief Technology Officer (CTO), and more recently a CDO.? A similar British initiative is the introduc-
tion of the Government Digital Service (GDS). The GDS is leading the digital transformation of the
British government, making public services digital by default.® In France, a CDO was appointed in
2014 that is now head of the French Agency for public Open Data called Etalab.* This shows the

growing importance of data within governments.
A typical CDO is focused on all
Governance tasks related to data and is re-
sponsible for the governance,
Quality of data quality, management, and inte-

gration of data. Also, a CDO is

Management
\ responsible for data policies, re-
Integration of data cruiting skilled data professionals,
Data policies establishing a data-driven corpo-
' . rate culture, team-building around
Recruitmentofskilled data professionals data-centric business objectives,
/

and acquisition and oversight of

Data-driven corporate culture

L corporate data technologies.’ The

Team-buildingaround data-driven business objectives need to create value with data is
Acquisitionand oversight of corporate data technologies increasing fast, especially since
the amount of data is growing

Figure 1 — CDO tasks
& each day.

Executives with the CDO title are working in different fields of the economy, the majority can be
found in finance, government and technology.” Most of these sectors possess a lot of data and aim at
working with increasing amounts of data — often referred to as Big Data. Big Data consist of high-
volume, high-velocity and high-variety information assets that demand cost-effective, innovative
forms of information process-
ing for enhanced insight and
decision making.® If the data

is generated, created, col-

Public Open
Sector Government .
Information Data Big Data

lected, processed, preserved,
maintained, disseminated or
funded by or for the govern-
ment or a public institution, it SN LA
is called Public Sector Infor-
mation (PSI).” PSI that is re-

leased and can be freely

Figure 2 — Overlap Open Data and Big Data

used, modified, and shared by anyone for any purpose is called Open Data.® However, are the skills
requirements comparable when considering Big and Open Data?
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Since the emergence of Open Data, civil servants are expected to release data that they are respon-
sible for in a machine-readable format online. Also, the ability to work with (Open) Data within public
bodies is gaining importance. Until recently, every European country only had civil servants working
with data at their National Statistics Office. Those institutions focus primarily on data management
and hire their employees based on their statistical skills. However, cost savings for the public sector
are estimated to be 1.7 billion EUR in 2020 for the EU28 and EFTA countries’. As the importance of
data analysis and data re-use grows throughout the public body, should these bodies hire employees
with statistical skills as well? Or are we talking about slightly different skills? What does it require to
work with Open Data? Can everyone do this? Or are certain skills required? Is there a general myth
around the skills required to work with Open Data?

This analytical report provides insight into the skills needed to work with Open Data. Several stake-
holders have been interviewed about their perceptions of required e-skills. In addition, desk research
was done to identify different studies addressing data related skills. The identified skills required are
discussed. Also, the current supply of skills on the European job market is compared with the de-
mand for e-skills, to identify if a skills-gap exists and how it could be addressed.

E-skills
i\‘% E-skills or electronic skills include those needed to make

use of Information and Communication Technologies (ICT)
as well as those required to apply and develop them

Figure 3 — Definition of e-skills™®

2. Perception of skills required to use Open Data
The answer given when enquiring about the skills required to work with Open Data, e-skills, is de-
pending on who you ask your question. This may seem obvious, but numerous perceptions exist. The
answer of an ICT professional may differ from a business manager’s answer. Also, a difference in
perception of the skills needed might exist whether you address someone from the public and the
private sector.

For example, currently in the United States President Obama is recruiting his own start-up team for
the White House. Employees of top private-sector companies are recruited to work for the US gov-
ernment. The goal is to build a team of about 500 people by the end of 2016. Only people with a
specific set of e-skills are hired: "When you are dealing with IT and software and program design, it is
a creative process that cannot be treated the same way as a bulk purchase of pencils."*

EUROPEAN 5
9 ] DATA PORTAL



To answer this question, the research team interviewed several people from different organisations
to find out more about their perceptions around e-skills.

= 5 A av it

The academic The programmer  The consultant The trainer The public official

2.1. Benefits and barriers of working with (Open) Data
First of all, the main personal benefits and barriers of working with data were discussed. Here again,
answers could differ.

The interviewees indicate that an important benefit is that data gives insight to help decision making
either in a visualised form or as a benchmark. One interesting example is to create prediction models
based on Open Data. Another important benefit is helping others to discover the value of re-using
data. The scientific community needs data to do research and develop knowledge; Open Data there-
fore offers an avenue of data in all different scientific fields.

fl?\ The possibilities of combining data to develop

better products and services are endless.

An important barrier, on the other hand, consists of the quality of the data. It is often poorly docu-

mented and metadata is lacking. Also, it is difficult to find
Bl tg quality __information about specific topics, especially when it is
only available in non machine-readable format. Further-

more, the more general issue that still exists around data
— is privacy and how to secure the data. It is a challenge to
anonymise large datasets. Another challenge is to change

the cultural mindset. Public officials were told to keep all
data closed for a long time. Currently, they are asked to
release all data which required a shift in the way of think-

ing about data. Another barrier is the collaboration within

gg Cultural mindset | different departments. Every department is working with

its own system in its own silo. To improve interoperability,
. Collaboration _ data must be released in the same format by all depart-
ments. Initiatives like Code for Europe™ could help the

Figure 4 — Barriers overview myths around working with data in public administrations

disappear.
2.2. First thoughts
What skills are required to work with Open Data? The initial response is that one needs to be able to
find it and make use of it. You need to be able to work with the file containing the data and extract
the output you need to feed into the analysis. In addition, one needs to understand what Open Data
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is (data with an open licence) and what it is not (all data you can find on the internet that does not
come with an explicit open licence).

E Programming should be a basic skill, like getting

adriver’s license: everyone needs to have it.

A prerequisite lies also in defining the research question, or the hypothesis one wants to document.
This implies defining what one is trying to answer and / or solve. Working with data requires both
business and technology skills. Storytelling is an important part of analysing data: communicating
results clearly is key! Half the interviewees mentioned that basic statistical and programming skills to
work with data are required as well and should be part of primary education to address statistical
literacy.

2.3. So, what are the skills that are really needed?
The technical skills are only one part of the equation. There are many more skills involved when deal-
ing with data.

Everyone mentioned technical skills as one of the required skills to work with data. However, the
importance of those technical skills was something not all interviewees agreed upon. The technical
aspect is over exaggerated according to 64% of the interviewees. Thanks to a growing number of free
tools and software packages easily %
accessible online, analysing data @
becomes much easier, even with-

Data is just a means to an end.

out a technical background. A few

interviewees indicated that at least . .
Compared to Big Data, Open Data is

one team member should under-

easier to use, easier to create an app
with and easier to create value with.

stand the data processing behind
the tools though. When one puts all
the data in a software platform
without knowing how the programme is structuring the data, it is difficult to assess factors that could
influence the process. The analysis of data is done by statisticians, whereas programming algorithms
and Machine Learning are more technical skills. The demarcation between technical and statistical
skills is blurred.

Knowledge of statistical tools is required to do the analysis of the data, which enable one to clean
and analyse the data using different functions (Excel). Statistics also involves some programming.
Many educated people lack the knowledge of basic statistics. Especially while looking at the health
sector, students are not interested or do not see the point in learning how to do analysis using tools
as SPSS or R. To be able to perform an analysis, understanding the different statistical tests is a re-
quirement. However, business and politics need to be linked to the data analysis and the technical
solution.
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As a data scientist, a researcher or an enthusiast wanting to develop innovative new products and
services, you want to work with data and obtain valuable insights from it. To be able to gain those
insights, it is crucial to start with a good understanding of the problem to be able to answer the right
guestions. Analytical skills are needed to analyse the problem first and to think of the best approach
to solve this problem using data. Once the data is available, the type of analysis needs to be thought
through as well. It is not only about doing something with a statistical tool, but the focus is on the
reason why the data is being analysed in the first place. For what purpose? Some interviewees did

w ; not mention analytical skills explicitly,

_ but talked about keeping an overview
and seeing the bigger picture. Another
related subject that was mentioned by

one third of the interviewees is that

DATA one should be aware what Open Data
DOM|N is and what the consequences will be

I M’m']‘ of the analysis that is done. Does it

INSI

TECHNICAL

MACHIN

|
\L‘HH\J U

have political implications? Are certain

“NOM.EDGE social groups excluded? It is necessary
Sms to focus on the context around the
problem. The most important drivers

ANALYTICAL

ALGORITHMS

INTERPRETATION
CURIOSITY

cEL to work with data are curiosity and

PROGRAMMING motivation; curiosity to define re-

search questions and desire to solve problems. 64% of the interviewees agreed that motivation mat-

ters most beyond programming skills. Furthermore, you need to be able to build a bridge between IT,

business and politics. Communication is the key capability to bridge the gap between those two
worlds and was mentioned by one third of the interviewees.

Another important part of working with data is to understand the market your business operates in.
People that start to work with data need to focus on marketing to promote their new product or
service. A business strategy is needed to create a strong brand with all activities aligned towards
reaching one specific goal. Knowing about sales processes and having a basic understanding of nego-
tiation techniques can equally be useful. Start-ups need to focus on how to raise money to continue
doing business. These activities are complementary to the assessment of data and will ensure the
insight gain from the data can serve a purpose.

All interviewees also agreed that besides business insight one needs to have domain-specific knowl-
edge to be able to understand the data from a specific sector. If one searches health data, it is best
having some understanding of the health sector, the structure of this specific sector as well as the
jargon that is specific to it. The technical and communicational skills required are the same through-
out all sectors, but to be able to interpret the data you need to know the sector. However, not all
sectors are comparable in terms of data maturity. For example, social scientists and data journalists
are used to focus on the message instead of graphs and tables. However, in manufacturing the data
subject is relatively new.
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To summarise, basic technical skills are required to understand the analysis that is going on, but the
most important skills are to connect the technical solution with the business prob-
lem and to understand the implications.

2.4. The data scientist: myth or reality?
The data scientist is not a myth, but a professional that is very hard to find. There are no recognised
qualifications for this specific position and definitions are rather large. At the same time, it is almost
impossible to find one person with all the skills mentioned above as well-developed. Individuals that
do have all those skills exist.

Q They remain difficult to find
P\ It is difficult to match hype terms :
() and may appear expensive to

(like Big Data) with actual skills. hire at the beginning of the

data journey. Our research

and the interviews suggest
building a team is the best way to leverage the opportunities offered by Open Data. Each team
member can develop an overall understanding of the different processes and skills and excel in one
or two key skills. Skills can then be complemented across the team. There could be one person with a
more technical focus and another more business focused. People with strong technical skills may not
be able to define the right hypothesis, whereas business people that communicate well may lack the
technical skills. The interviewed academics indicated that young people have an advantage above
elderly, because they are what we call “digital natives”; people born or brought up during the age of
digital technology and familiar with computers and the internet from an early age.'” They receive
more multidisciplinary training as well.

An important part of the training to be a data scientist is learning on the job. Recent graduates do
not have the experience yet to work with data, but do absorb new information fast. Senior col-
leagues with more experience show the new hires how to solve a problem by working on it together.
Also, education and training material is currently developed to meet the demand of data related
skills. A lot of people actually learn programming on their own initiative by searching for solutions
online, but that requires motivation and time. However, technology is an ever changing discipline
which means that continues learning is always needed.

Businesses are looking for the “Open Data unicorn”: a creature that knows everything, but does not
exist in real-life. However, the point is not finding one person, the data scientist, who is able to work
the whole process on his own, from data aggregation to the end product or service. Rather, it is
about working in a team with effective leadership. A good leader will facilitate change, recognize
performance of the team members, stimulate collaboration between them, is committed to devel-
opment of employees, and able to manage decisions and provide direction.
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2.5. Challenges ahead

The interviewees foresee some challenges that should be addressed in the near future.

The biggest challenge to reap the benefits of Open Data is raising awareness. One needs to know
about Open Data before the required _»s
skills become relevant and to know how M

Public administrations need

to see the benefits through

storytelling and examples.

Open Data drives innovation. The eco-
nomic study conducted by the European
Data Portal team estimates that between
2016 and 2020, the market size of Open
Data is expected to increase by 36.9% to a value of 75.7 bn EUR in 2020°. This economic potential can
only be realised when the existence of Open Data is communicated broadly.

An important cultural challenge within public administrations is the fear to lose control over data.
The public sector needs to be convinced of the benefits first. In the health domain, the challenge is
mainly focused around privacy and resistance against commercial use of health data. It is important
that citizens have trust in how their data is handled. Beyond a first “Big Brother” fear, data benefits
could be further communicated by showing examples of high societal value.

The interpretation of the data is crucial and not everyone that works with data is able to retrieve the
best insight. Basic statistical skills need to be further developed to be able to assess with certainty
what the uncertainty of the results is. Data analysis is not simply about getting a result that answers
the hypothesis formulated, but the statistician needs to understand how reliable those results are.
People that do not have the statistical or technical skills think it is harder to obtain the proper skills
than it actually is. The collaboration between team members is very important to achieve the desired
results from the data.

Working with Open Data starts with the understanding of the data and seeing the possibilities. Public
and private organisations have the potential to create much more value. Open Data might die quietly
if the media turns away from it. If the government does not see that data is used, they will stop re-
leasing it. Therefore, we need to keep the discussion going in both the public and private sector.

3. Skills required
As the previous chapter has shown, different perceptions around e-skills exist. To address the skills
required to work with Open Data, first the content in which Open Data is used needs to be under-
stood. Open Data is data that is generated, created, collected, processed, preserved, maintained,
disseminated or funded by or for a government or public institution and that can be freely used,
modified, and shared by anyone for any purpose.?

Open Data can be used in four different ways, as described by the Data Value Chain. The first two
steps of the Value Chain, as shown in Figure 5, focus on data creation and storage. Most public sector
bodies spend more time on the first two steps of the Value Chain, data creation and data storage,
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than they do analysing it.”* The quality of the data is depending on the skills of the civil servant in-
volved in the data storage and release on, for example, a national Open Data portal.

Data

Data .
services and

products

creation

Figure 5 — Data Value Chain®

The data provided by the public sector is analysed and turned into insights mostly by other parties.
The group of people involved in these steps of the Data Value Chain, data analysis and data insight, is
adding value to the raw Open Data that is provided by the public sector. For example, private com-
panies analyse the data that is provided and use it to develop applications, or they sell data insights.
This process is visualised in Figure 6.

Data Information Knowledge Intelligence

Figure 6 — How data fuels intelligence14

An important barrier for the adoption of data analytics in government is the ‘data paradox’, which
describes the dilemma presented by having too much data, but too little insight. More data does not
lead to more insight. It is not just about having more relevant information, but also about eliminating
the irrelevant information that is reported.” Employees should have insight in the subject to be able
to judge about the relevance. The interviewees also indicated that domain knowledge is important to
be able to understand the data.

The importance of acquiring e-skills is well understood by the European Commission.™ The EC states
that in the near future 90% of jobs will require some level of e-skills. This goes for all kinds of careers,
from engineering to accounting, nursing, medicine, art, architecture, and many more. Furthermore,
the EC states that every citizen should have at least basic e-skills in order to live, work, learn and par-
ticipate in the modern society. But what does it require to work with Open Data?

E-skills should at least enable employees to use the tools required to understand, manage and ma-
nipulate the data organisations are gathering.'” However, e-skills go beyond what is required for tra-
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ditional analytics applications. For instance, data scientists need to be not only well versed in under-
standing analytics and IT, they should also have the ability to communicate effectively with decision
makers.’® Open Data does not only rely on technology, but also on communication.™

The European e-Competence Framework e-Competence Level®
(e-CF) provides a standardised way of A.3. Business Plan Development Level 5
describing competences that are required A.8. Application design Level 2
for specific ICT jobs. It uses common lan- A.7. Technology Trend Monitoring Level 2
guage regarding competences, skills and A.9. Innovating Level 5
proficiency levels that can be understood B.1. Application development Level 3
across Europe.” The role of ‘data scientist’ B.4. Solution deployment Level 3
was also described using the e-CF. The B.5. Documentation Production Level 3
competences are shown in Table 1. D.10. Information and Knowledge Management  Level 5
D.11. Needs Identification Level 4
D.12. Digital marketing Level 3
H a rd E.1. Forecast Development Level 4
. E.3. Risk management Level 2
Skl | | S E.4. Relationship management Level 3

Table 1 - Required e-competences for data scientist position2

The different skills described can be divided into hard skills

and soft skills. The hard skills can be compared to what is

SOft expected from IT-professionals: subject matter expertise,

Skl”S data & technical skills, and maths & statistics knowledge.

However, e-skills also require a lot of soft skills, like col-

laboration, problem solving and communication which was also mentioned by the interviewees. A
description of those skills is provided in Table 2.

Skill Definition \
. . Person who is an authority in a particular area or topic. Often referred to as person
Subject matter expertise . . S .
0 with special knowledge or skills in a particular area of endeavour.
= - Knowledge of the science that deals with the collection, analysis, and interpreta-
o | Maths & statistics knowledge ) ge of . " Y P
= tion of numerical data, often using probability theory.
T . . The knowledge and abilities needed to accomplish mathematical, engineering,
Technical skill N . -
scientific or computer-related duties, as well as other specific tasks.
The process of working through details of a problem to reach a solution. Problem
Problem solving solving may include mathematical or systematic operations and can be a gauge of
an individual's critical thinking skills.
Storvtellin Storytelling is a method of explaining a series of events through narrative. It is
» ¥ e used as a tool to illustrate an otherwise difficult concept or a point.
= ) To work with another person or group in order to achieve or do something. Effec-
v | Collaboration . - . S
%‘ tive method of transferring 'know how' among individuals.
(7]

Curiosity The urge felt to know more about something. A desire to know or learn.
Two-way process of reaching mutual understanding, in which participants not only
exchange information, ideas, feelings but also create and share meaning.
The ability to transcend traditional ideas, rules, patterns, relationships, or the like,
and to create meaningful new ideas, forms, methods, and interpretations.

Table 2 - Definitions of different skills

Communication

Creativity

Soft skills are often overlooked when thinking about Open Data and data analytics in general. Crea-
tivity and curiosity are needed to define a working hypothesis and to measure the possibilities of-
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fered by a given dataset. Indeed, to start processing the data, one has to have an idea what to do
with the data. What types of insight can one gain? Which insights can possibly be created? This re-
quires soft skills. This is also the reason president Obama insisted on hiring the top employees of
Silicon Valley, as “working with data requires much more than just the skills to work with data. An
important factor is to be creative and to know which organisational insight is needed.”? This is also
visible in many start-ups. The start-ups did not start by working with data, they started with a good
idea which required working with data. From there, they developed a business model.

Another reason soft skills are important, is the collabora-
tion with the business. Managers are expecting to apply
the insights gathered by data analysis into their daily
operations. To be able to do so, the employees analysing
the data need to be able to communicate their findings
in an understandable way. IT professionals need to invest

Data scientist

in their communication skills if they want to make an
impact in their organisations.” They need to work on the storytelling and communication.

As shown in Table 1, e-Competence Framework competence A3 is business plan development. Open
Data may be part of a business model providing data insight to clients after thorough analysis or sell-
ing mobile navigations applications. Often, managers have specific business questions they like to
answer using data. Marketing requires extensive reports on potential clients. Within the financial
world, trends need to be foreseen. Dealing with these questions does not solely require hard skills
like subject matter expertise and technical skills, but it also requires problem-solving skills. Therefore,
employees working with data do not only need creativity to come up with insights themselves, they
also need skills to help solve problems presented to them by the business.

4. The skills gap

To work with Open Data, e-skills are needed. European Commission that there will be

These skills consist of both hard and soft skills.
However, there seems to be a gap between
the demand for skilled data workers and the
supply of such employees: this is commonly
called the skills gap.

Neelie Kroes, the former EU’s digital agenda
commissioner, has addressed the skills gap in
Europe on several occasions. She described
the EU’s global competitiveness as “under
threat” economically and competitively by the
shortage of IT and other technical specialty
skills.?* According to Kroes, the number of
“digital jobs” in the EU is growing by about
100,000 every year and the number of gradu-
ates with the required ICT skills is not keeping
pace with the demand. It is estimated by the

o

825,000 unfilled vacancies for ICT profession-
als by 2020."® IDC estimated that there are
half a million unfilled data worker roles consti-
tuting a 7.5% of the total demand for ICT pro-
fessionals across the EU, and a 25% gap be-
tween demand and supply®. According to the
current president of the Commission, Juncker,
Europe should be able “to see every consumer
getting the best deals and every business ac-
cessing the widest market - wherever they are

in Europe”?®.

To tackle the skills gap, the European Commis-
sion is developing policy and is supporting
research to make learners fit for 21st century
life and work."® With the European Data Sci-
ence Academy (EDSA) launched in 2015, the
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Commission set up a structure that develops
learning materials (actual learning resources
as well as curricula for use in learning organi-
sations) built on an on-going analysis of the
industry requirements with respect to skilled
data scientists and data workers®’. The num-
ber of graduates with the required ICT skills
should keep better pace with the demand.
More students should be encouraged to
choose courses in technical and scientific sub-
jects and mathematics throughout all levels of
education, beginning at the earliest possible
age.®
gradually embrace wider parts of everyday

However, while digital technologies

life, 60% of students never use digital equip-
ment in their classroom. The full potential for
improving education through ICT in Europe
remains yet to be discovered.”” Nonetheless,
governments should focus on encouraging
students to choose more digital courses.

Some examples already exist of governments
trying to close the gap. The initiative Code for
Europe that was mentioned previously strives
to solve local civic challenges, by enabling
agile temporary teams of developers to create
solutions that are easily re-useable in other
European cities™. Singapore showed that edu-
cation is one of the most important factors to
stimulate the supply side. They succeeded
with their programme by investing large por-
tions of the public budget in education, a
strong civil service and the development of
leaders. Thereby, they proactively move the
economy away from basic manufacturing, to
higher value technology-based manufacturing
and to knowledge-based R&D sectors.” Most

o

recently, Singapore launched the SkillsFuture
initiative, including a fund where the govern-
ment provides a yearly stipend to be used for
continuing education at all levels. Government
expenditure on education remains dramati-
cally higher than it is in other OECD countries.
The unemployment rate in Singapore is very
low as a result and was 2.0% in 2014.%°

The solution does not lie solely with the gov-
ernment. The e-skills gap is also being recog-
nised by the industry itself. Businesses need to
consider a short, mid and long term strategy
to prevent falling behind and to stay competi-
tive. A short-term way of re-using data is to
run professionally organised hackathons (such
as Ultrahack hackathon in Helsinki*, Open
Data Day London 2015%) where external peo-
ple create products or services with compa-
nies’ and public sector's data. A mid-term
possibility is to invest in training for the staff
in data science, management and engineering
(but to recruit as well). A long-term strategy
would be to build strong partnerships with
communities who are working with young
programmers to build a solid pipeline of tech-
nical talent.”® For instance, the banking sector
realised new skill sets are needed to benefit
from Big Data analytics. However, as this
combination of skills is rare, three-quarters of
banks do not have the right resources to gain
value from Big Data. Therefore, banks are also
looking at the possibility to train end-users of
Big Data, who may not be data experts them-
selves, but need to use data to enhance deci-
sion-making.'®
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5. And now, what is next?

5.1. Conclusion

The majority of the interviewees indicated that it is possible to find the right skilled people, half of
them also indicated that programming should be part of primary education. The European Commis-
sion recognises that data related education and training needs to be further developed. Part of that
training could be learning on the job, as a lot of different skills are needed to work with data. People
that have very strong technical, statistical and analytical skills are hard to find, but the whole process
of data analysis does not need to be done by one person only. A multidisciplinary team where skills
can be complemented is key. Each team member can have a basic understanding of all aspects and
excel in one area. These are the key steps to develop interesting new insights, products and services
based on Open Data.

This report has identified the e-skills needed to work with Open Data. However, a gap between
demand and supply for e-skills was described. To close this gap, several recommendations can be
made.

5.2. Stimulate education & training
First of all, the number of graduates with the required ICT skills should keep better pace with the
demand. More students should be encouraged to choose courses in technical and scientific subjects
and mathematics throughout all levels of education. Universities and secondary schools should play
an active role in organising information events to promote technical education. Women should also
be further encouraged to follow technical courses.

Besides actions taken by the public sector, private firms also need to move quickly to shape their
workforce."’ Companies only have a short lead time to prepare for the (big) data age. To ensure that
the staff is comfortable with data as early as possible, firms should consider implementing a Shared
Data policy where the default position is to make most information available to the workforce. One
step further, companies could even consider opening their data to the public. Managers should be
leading by example in using data to guide decisions and highlighting the information and processes
leading to those conclusions. An Open Data and decision-making environment encourages staff to
experiment with information analytics and to use that knowledge to make better-informed business
decisions at an operational level.

Furthermore, giving staff the opportunity to develop skills through in-house training programmes is
an efficient way of developing the required capabilities to compete in the data-driven economy.
Some of that training can be through structured programmes or through ad hoc support groups and
some of the areas for study can include data analytics, coding and user design. For example, the
European Data Portal provides thirteen online training modules to discover more about Open Data®.
At a recruitment level, focusing on staff with data science skills and associated qualifications is
becoming essential as information management becomes a far more critical part of their everyday
roles.

Having the tools within the workplace to use data effectively is also a critical piece of the digital
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workforce puzzle. Software that properly stores and manages data across its lifecycle is essential to
developing an empowered workforce that has all the information it needs.

5.3. Pro-active government

Governments are the biggest re-users of Open Data. Still, they need to make sure that Open Data is
incorporated in everyday life and will not be forgotten after a few years when the hype is over. Suc-
cess stories need to be shared to emphasize the value of Open Data. All interviewees agreed that the
best way to motivate people is to show them practical examples of actual value creation through
Open Data re-use. A lot of examples are out there, but scattered across different countries, portals
and communities. For example, CommoPrices is a French start-up using customs data to provide the
private sector with data analytics and insights®. It is currently looking to extend their activities to
other countries, but only a few European countries release customs data as Open Data already. Gov-
ernments should lead by example and pro-actively share the re-use made of the data they shared,
like the customs data in France. On the other hand, citizens and businesses should redistribute the
data sets they created to contribute to the Open Data landscape. By giving back the data to the
community, governments see proof of the usefulness of their data which stimulates continued re-
lease and updates of more data sets.

T B B
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