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Concepts: Digital and Data

By digital, we refer to the impact of informa-
tion and communication technologies (ICT) on 
PES processes and services.

By data we refer to data both as the ‘product’ 
being processed by PES, as well as data that is 
the ‘by-product’ created by technology (such as 
server logs and usage statistics).

PES have long recognised the value of information 
and communication technology. As far back as the 
1960s many PES started digitising their informa-
tion and storing records in mainframe computers. 
This initial step was followed by the introduction of 
personal computers, computer networks, the inter-
net and so forth. Not only have generations of new 
technologies started to appear faster and faster, 
but it has also created a state of constant change 
in which PES need to develop flexible strategies 
and create more adaptable organisations.

A key ingredient to achieve this is using available 
data to the PES’ benefit. Real-time collection and 
processing of information could allow PES to spot 
challenges and opportunities in a more timely 
manner. In addition, advanced types of data ana-
lytics allow a PES to constantly improve processes 
and services and develop new service offerings. 
This could give PES more control over organi-
sational efficiency and effectiveness as well as 
improving customer satisfaction. Therefore, one 
could argue that advanced data analytics should 
be a key ingredient of any strategic initiative de-
veloped by a PES.

1.	 INTRODUCTION
As often mentioned in recent PES Network publications, the world in which PES are operating is 
evolving more rapidly than ever, and much of those changes come from the combination of ‘digital’ 
and ‘data’. More and more services are delivered through digital (or electronic) service channels and 
more and more processes are powered by technology and handle files which are completely digital.

The role and importance of data and analytics al-
ready features in many PES Network activities and 
publications (see overview below), and it will in all 
likelihood continue to do so in the future. The pur-
pose of this paper, within this context, is twofold:

a.	 To bring together all the relevant insights gen-
erated by the PES Network on this important 
topic. This paper could serve as the umbrella 
or starting point for any PES manager or em-
ployee interested in the topic. Within this pa-
per, references can be found to PES Network 
documents produced in recent years, with these 
documents fully referenced in Appendix 2.

b.	 To provide an update on the latest trends 
and developments both within PES and the 
outside world. This serves as a refresher for 
many of the other documents and insights. 
More importantly, it can help PES in planning 
their strategic (data and digital) initiatives for 
the coming years.

A PES Network Seminar, ‘Trends and developments 
in digitalisation and data analytics’ took place in 
Brussels on 15 January 2019. Representatives from 
25 PES in the PES Network attended the seminar 
and engaged in fruitful discussions about data and 
digital. This Thematic Paper builds on the informa-
tion provided in the input paper for the seminar, 
incorporating the themes and issues raised by PES 
during the discussions.
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1.2	 Overview of this paper

The remainder of this paper is organised in three sections. Chapter 2 provides a brief introduction to the 
topic (2.1). This chapter also provides a short overview of the role of technology and digital strategy (2.2) 
and a longer overview on the topic of data and analytics (2.3). Chapter 3  focuses on trends and develop-
ments within PES and in general. Chapter 4 provides a number of concluding remarks and points for PES 
and the PES Network to discuss in 2019 and beyond.
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1.1	 Data and digital in the PES Network

In recognising the importance of digital and data for PES, these topics have featured prominently in the 
PES Network in recent years. Various types of PES Network publications have been produced in the past 
number of years focusing entirely on data or digital, or having a very strong connection to these topics 
(such as the publications on omni-channel management and the future of work).

The overview below shows the types and titles of the key PES Network documents and links to these (with 
a synopsis) can be found in Appendix 2.
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2.1	 Data and digital

While the focus of this paper is on data and ad-
vanced data analytics, it is virtually impossible to 
discuss this topic without reference to the digi-
tal technologies that enable, facilitate and allow 
data analytics. On the one hand digital technolo-
gies generate data and allow data to be analysed. 
At the same time data and insights generated 
from stand-alone (or initial) or continuous data 
analysis lead to new technological opportunities. 
We call this interaction, the IT/Data feedback loop.

The topic of the relationship between data and 
technology has been discussed in detail in the PES 
Network’s analytical paper on Modernising PES 
through supportive Data and IT strategies (2016) 
(see Appendix 2). Two points are crucial for under-
standing the context.

The first is that the number of technologies within 
PES has increased dramatically since the 1960s with 
a succession of different generations of technologi-
cal innovations. The figure below gives an overview.

The second point is that technological innovation 
appears to be moving increasingly fast. In part this 
is due to the exponential nature of chip develop-
ment (see below), but factors such as globalisation 
and mobility stimulate an increasingly fast adop-
tion and improvement of technologies. With the 
(anticipated) further increase of technology within 
PES the amount of data generated will only in-

crease more, generating new possibilities to use 
these data in analytics activities. For example, the 
Internet of Things (IoT) is a development that re-
lies on two fundamental principles:

●● Connecting devices (things) to the internet
●● Equipping these devices with sensors and 
other technology so that they become ‘smart’.

For example, smart doors could measure the num-
ber of people entering a PES office and smart signs 
could gather information on how many people view 
vacancies posted in windows of placement offic-
es. Data from these IoT devices could be used to 
better tailor vacancies or better forecast and plan 
caseworker capacity. In a (potential) future world 
where large numbers of objects are connected to 
the internet and gather information, the amount of 

2.	 SETTING THE SCENE; 
DIGITALISATION & ANALYTICS

This chapter provides an overview of the topic as well as a number of definitions and descriptions 
of relevant terms and topics. 
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data available to PES could increase dramatically. 
At the very least this leads to the consideration for 
PES, when planning digital strategies, of how data 
could feature within these strategies. The thematic 
paper on Creating Digital Strategies (2018), and 
starting guide Getting Started with Digital Strate-
gies (2019), could be of use for PES wanting to 
explore this topic further.

In addition, the increase of technology in society 
leads to changes in the labour market. As explored 
by the PES Network in 2018, automation and ro-
botisation are expected to change the nature of 
many jobs and potentially make jobs redundant 1 . 
PES could benefit from analytics to better under-
stand these changes and prepare for this future.

Lastly, it is important to note that technological in-
novation does not only lead to more data available 
for PES to work with but also leads to massive 
increases in computational power. Since the 1960s 
the processing power of computer chips doubles 
roughly every 18-24 months 2 . The increases in 
computational power in recent years have made 
it possible to analyse vast amounts of data and 
extract value from the sheer vastness of data.

The increase in the use of technology in organi-
sations raises the strategic profile of the topic. 
Therefore, it is no surprise that many organisations 
(PES or not) are developing ‘digital strategies’ that 
focus on the integration and expansion of technol-
ogy across the entire organisation. These strate-
gies evolve over time, with earlier strategies simply 
focusing on digitisation of information, followed by 
a focus on digitalisation of processes and services, 

and lastly a digital transformation in which the en-
tire organisation is being re-aligned with the tech-
nology used. While more PES are developing digital 
strategies (also see next chapter), few are consider-
ing a complete re-organisation at this point.

The thematic paper on Creating Digital Strategies 
(2018), and starting guide Getting Started with 
Digital Strategies (2019), could be of use for PES 
interested in learning more on the types and de-
velopment of digital strategies.

2.2	 Big or ‘Smart’ Data

An important side-effect of the increase in tech-
nology and digitalisation of products and services 
is the generation of and access to large amounts 
of data. This is largely due to four phenomena:

a.	 Digitisation of information and storage of re-
cords in data systems 3  has made access to 
information much easier and turns data into 
a resource that can be used to create or im-
prove offerings.

b.	 Connection of data systems through network-
ing technologies (both intranets and the in-
ternet) has greatly increased the amounts of 
data available.

c.	 Information and communication technologies 
themselves create data (for example server 
logs) that can be used to optimise processes 
or other purposes.

Digitisation Digitalisation Digital
Transformation

Making 
materials

digital 

Making services
and processes

digital 

Making 
organisations

digital 

Focus in time / Increase in complexity

Focus of Digital Strategy

1	 PES Network Working Paper ‘The future of work: implications and responses by the PES network’.  
Available at:https://ec.europa.eu/social/BlobServlet?docId=20520&langId=en

2	 This phenomenon is referred to as Moore’s law.

3	 By data system we refer to any type of database infrastructure, including data bases, data warehouses, data marts, and data lakes.

https://ec.europa.eu/social/BlobServlet?docId=20520&langId=en
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d.	 The increase in the number of digital devices 
connected to the internet (e.g. IoT sensors) al-
lows for the creation of additional information 
that can be used to tailor or refine offerings.

As a result, and as mentioned above, the amount 
of data available to PES is increasing drastically, 
leading to the label of ‘big data’. In its simplest 
form, big data simply refers to very large data 
sets, but there is no unified idea of what ‘big’ 
entails (which arguably is also a moving target). 
More commonly, big data are being described by 
the three Vs.

●● Volume (referring to the quantity 
of information)

●● Variety (referring to the multitude 
of information types)

●● Velocity (referring to the speed with which 
data is stored, analysed and/or changed).

However, we believe that too narrow a focus on 
the quantity element of data ignores various other 
aspects of data that are equally important. There-
fore, we prefer to use the term ‘smart data’.

Smart data 4  is the combination of:

●● Big Data – refers to large quantities of data.
●● Utility – points to the potential value of data 
(e.g. how it can help solve a PES business 
problem).

●● Semantics – refers to the way in which data 
are described and organised.

●● Data quality – refers to aspects of quality of 
the data, such as completeness, reliability, and 
degree to which the data is error free.

●● Security – refers to the degree to which data 
are stored and used in a secure way.

●● Data protection – refers to the protection 
of privacy and issues of confidentiality 
(also see section 3.4).

All these aspects need to be in order before the 
data can be used in a valuable and meaningful 
way. Whilst the hype around big data has waned in 
recent years, this does not imply the phenomenon 
has withered. Rather, it has fairly quickly turned 
into a given for many organisations that have now 
turned to deriving value from this data.

Although, value is often expressed in terms of cost 
savings. We can define several areas where (big) 
data analytics are believed to aid a PES:

> Improving the effectiveness of the PES

The PES have several objectives that need to be 
achieved. The unemployed need to be re-em-
ployed, vacancies have to be filled, etc. Data can 
help improve the primary processes by focusing on 
the effectiveness of the systems and processes in 
place. Increasing the number of positive matches 
in a system or improving the number of people 
correctly profiled is another example, that can be 
achieved by increasing the number of variables 
included in a profiling application. A final example 
is the use of performance management systems 5  
to monitor performance and make adjustments 
when needed.

> Improving the efficiency of the PES

Working smarter, doing more with less, are key-
words which apply to methods to make the PES 
more efficient. In general a PES can work more ef-
ficiently if it saves time and/or money performing 
the same duties. Increasing the number of match-
es a system can make or enhancing the produc-
tivity of case-workers using data driven tools are 
examples of how a PES can work more efficiently.

4	 See the Analytical Paper Modernising PES Through Supportive Data and IT Strategies (2016) for a longer discussion.

5	 Performance Management was a topic in another Peer Review in 2012. See: ec.europa.eu/social/BlobServlet?docId=7957&langId=en

http://ec.europa.eu/social/BlobServlet?docId=7957&langId=en
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> Improving customer satisfaction

It is important to deliver services that satisfy the 
clients of the PES (the obvious clients are jobseek-
ers, those at risk of unemployment 6 , and employ-
ers, but we can also think of clients such as other 
governments (e.g. those a PES supplies Labour 
Market Information (LMI) to) or third parties (that 
pull data from a PES using Application Program-
ming Interfaces (APIs)). Part of this, is the increas-
ing need to also be transparent to the public.

2.3	 Open data

Another topic of importance to PES arising from 
the seminar is that of open data. In line with the 
Thematic Paper on Modernising PES (2016), we 
define open data as those types of data that PES 
make available for re-use for free and for any pur-
pose. A presentation by the Dutch PES (during the 
seminar) illustrates four reasons as to why PES 
could make certain types of data public:

1.	 Creating business opportunities
Private sector companies can exercise their right 
to re-use public sector information (PSI) to make 
data (e.g. about vacancies) public so that business 
can develop and create new business opportuni-
ties. Important arguments for open data are the 
creation of jobs and improving the function of la-
bour markets.

2.	 Demands from governmental stakeholders
In the Dutch situation, municipalities in particular 
were asking for (national) data about the labour 
market as a source of LMI and to create Active La-
bour Market Policies (ALMPs). While this applied in 
this case specifically, it is likely that similar situa-
tions exist in other countries. Open data generated 
by the PES could help other governments create 
a better understanding of the labour market, com-
pare regions or localities and create policies (e.g. 
in the areas of education or finance).

3.	 Requests from other employment agencies
Other types of employment agencies, whether 
public or private, could also request data from 
the PES. This could be used for benchmarking or 
benchlearning purposes or to create business in-
telligence related insights.

4.	 Political pressures
Lastly, political pressures either from local, re-
gional, or national governments can request PES 
to open up data sources (some exceptions are 
mentioned in the Directive like those related to 
personal data protection). This could stem from 
desires to create transparency in the public ser-
vice, improve accountability of government, help 
governments innovate, or create business oppor-
tunities (see point 1 above).

The recast of the PSI Directive provides with a de-
scription of the term ‘open data’ “Open data as a 
concept is generally understood to denote data 
in open formats that can be freely used, re-used 
and shared by anyone for any purpose. (…)”. While 
not that many EU PES have open data, or plans 
to work on open data, some do. Nevertheless, any 
data held by a public sector body falls within the 
scope of the PSI Directive and as such, becomes 
re-usable.

The French PES is possibly the most advanced 
in this regard. It has created an API store 7  from 
which open data can be retrieved for research, in-
novation, benchmarking, or business development 
purposes.

6	 See also Analytical Paper ‘How do PES act to prevent unemployment in a changing world of work’ (2019).

7	 See https://www.emploi-store-dev.fr/portail-developpeur-cms/home.html

https://www.emploi-store-dev.fr/portail-developpeur-cms/home.html
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Open data is also an important part of the Euro-
pean Commission’s Digital Single Market agenda. 
Here PES open data would fall under what the EC 
labels Open Public Sector Information or Open PSI. 
The European Commission's policies focus on gen-
erating value for the economy and society through 
the re-use of this type of data 8 . This is linked to the 
EC’s policy opening up scientific data for everyone 9 .

Related to the concept of Open Data is the concept 
of Re-use of PSI. After all, opening up PES data 
sets is one way to stimulate the availability and 
re-use of PSI. The European Commission recog-
nises that PSI could be a valuable resource for 
the digital economy. It could not only be used as 
resource for the production of data-driven services 
and applications, but also to improve efficiency of 
service delivery and decision making. Last year, 
the European Commission launched their latest 
proposal 10  for an update to the Directive on the 
re-use of PSI (originally from 2003 and updated 
in 2013) 11. The co-legislators have reached an 
agreement on the new Directive 12, which is set to 
be finally adopted in the spring 2019.The overall 
objective of the upcoming Directive on Open Data 
and the PSI re-use is to contribute to the strength-
ening of the EU’s data-economy by increasing the 
amount of public sector data available for re-use, 
ensuring fair competition and easy access to mar-
ket for players that re-use public sector informa-
tion, and enhancing cross-border innovation based 
on data. Besides stimulating governments in the 
EU to make public sector information available for 
re-use preferably as Open Data, one important 
new provision is the requirement (in certain situ-
ations) on public sector bodies to make dynamic 
(“real-time”) data available through APIs. 

The Directive, if adopted, could have two main 
implications for PES. The first is an increased 
pressure to start releasing Open Data preferably 
through APIs. The second is an increase in pos-
sibilities for PES to innovate or drive innovation by 
benefiting from Open Data from other government 
bodies.

In any case, it seems likely that Open Data is ‘here 
to stay’ and PES not developing initiatives in this 
area could benefit from doing so and learn from 
their PES Network colleagues.

2.4	 Advanced analytics

Analysing and using data is, of course, nothing 
new. For a number of years various approaches 
and types of analytics have been developed to 
generate insights from data. Examples include 
qualitative and quantitative statistical approaches, 
knowledge discovery in databases (KDD) and data-
mining (see Appendix 1 for an overview).

However, what is new is the combination of the 
two main developments described above (big data 
& advances in computational power) with a third 
component: learning algorithms. These are math-
ematical models embedded in software that can 
recognise and learn from  patterns, and based on 
this information extrapolate to the future. We call 
this new class of analytics, advanced analytics, to 
distinguish them from older types of data analy-
sis and analytics that tended to focus more on 
simply computing, transforming and condensing 
information.

Within this group of advanced analytics we find 
three types of analytics, each embedded in each 
other. These are artificial intelligences (the main 
type and therefore shown in the triangle above), 
machine learning, and deep learning.

Artificial Intelligence

Artificial intelligence (AI) is used to create smarter 
technologies that can make decisions or support 
decision making. The main goal of AI is to cre-
ate technologies that are so smart that they can 
think and act like humans. Artificial Intelligence is 
a broad concept that encompasses machine learn-
ing, deep learning and intersects with other types 
of analytics, such as data mining and statistics.

8	 See https://ec.europa.eu/digital-single-market/en/open-data

9	 See https://ec.europa.eu/research/openscience/index.cfm?pg=openaccess

10	See https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=COM:2018:0234:FIN

11	See https://ec.europa.eu/digital-single-market/en/proposal-revision-public-sector-information-psi-directive 

12 See http://www.europarl.europa.eu/RegData/commissions/itre/inag/2019/02-06/ITRE_AG(2019)634786_EN.pdf

https://ec.europa.eu/digital-single-market/en/open-data
https://ec.europa.eu/research/openscience/index.cfm?pg=openaccess
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=COM:2018:0234:FIN
https://ec.europa.eu/digital-single-market/en/proposal-revision-public-sector-information-psi-directive
http://www.europarl.europa.eu/RegData/commissions/itre/inag/2019/02-06/ITRE_AG(2019)634786_EN.pdf
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Most well-known examples of AI applications are 
smart assistants as developed by companies such 
as Google (the Google Assistant), Amazon (Alexa), 
Apple (Siri) and Microsoft (Cortana). More recent 
trends in AI, as mentioned during the seminar, fo-
cus on such areas as:

●● Creation of autonomous vehicles and robots. 
In the context of PES, this could help in the 
creation of case worker robots that move 
autonomously across offices.

●● Applications using data from devices 
connected to the Internet of Things (IoT) that 
combine data to create new applications. In 
the context of PES, a triangulation of data 
collected by various sensors could help tailor, 
or personalise, the service experience for 
jobseekers.

●● Data is being used to increasingly improve 
the understanding of individuals’ emotions 
and the public’s sentiments e.g. through 
the analysis of social media and/or facial 
(expression) recognition. This could be used 
by PES to help generate better LMI data. 
develop real-time ALMPs or improve services 
to jobseekers by incorporating emotions in 
AI‑Human service interaction 13 .

●● Improvements in models and analytics’ 
capabilities allow for increasingly accurate 
real-time analysis. This could aid PES in real-
time fraud detection or instant personalisation 
of services to clients.

AI is also high on the agenda of the European Com-
mission, which became clear during the seminar. 
The European Commission puts forward a Euro-
pean approach to artificial intelligence and robot-
ics. It deals with technological, ethical, legal and 
socio-economic aspects to boost EU’s research and 
industrial capacity and to put AI at the service of 
European citizens and economy 14 .

Machine learning

Machine learning is used to create better function-
ing algorithms and models by learning from ongo-
ing analysis. Machine learning is a subset of arti-
ficial intelligence and there is disagreement about 

the exact difference between the two concepts. 
We see the difference where machine learning 
is mostly used to analyse large volumes of data, 
discover patterns in these data and subsequently 
learn from the data; artificial intelligence goes one 
step further and includes systems that can make 
decisions, combine elements, reason and thus 
show behaviour comparable to human thinking. 
Herein also lies a key difference between machine 
learning and data-mining/KDD; in machine learn-
ing there is a clear emphasis in learning from the 
data and the applied analysis for future iterations.

A well-known example of machine learning is pre-
dictive texting (either in e-mail or sms) where the 
system has learned that certain words are often 
used together so it can ‘predict’ which words could 
follow after a certain word has been typed (such 
as Thank + You or Happy + Birthday). Another ex-
ample is formed by recommender systems such as 
used by Netflix or Spotify that recommend certain 
media for you based on your behaviours and the 
behaviours of customers similar to you.

(Big) Data

Computational
Power

Learning
Algorithms

Artificial
Intelligence

Machine
Learning

Deep
Learning

Artificial
Intelligence

13	As showcased by the following example - see https://www.youtube.com/watch?v=mKZ84O1666g

14	See https://ec.europa.eu/digital-single-market/en/artificial-intelligence

https://www.youtube.com/watch?v=mKZ84O1666g
https://ec.europa.eu/digital-single-market/en/artificial-intelligence
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Deep learning

Deep learning is a subset of machine learning 
(which, as explained above) is a subset of artificial 
intelligence. In our view 15 , the key difference be-
tween machine learning and deep learning is that 
deep learning focuses heavily on unstructured and 
abstract data as well as the combination of many 
layers of data. Machine learning tends to focus on 
structured data and discovering patterns in data 
that are well organised.

An example of deep learning is found in tagging 
systems for photos on smart-phones or social me-
dia that recognise faces (or places or any other 
category) and then provide categorisations. For 
example, the phone can recognise the Eiffel Tower 
in your pictures, based on the fact that it has seen 
millions of pictures of the structure before and has 
been told (‘trained’) this structure is the Eiffel Tower.

The implementation of advanced analytics in the 
organisation is more complicated than one might 
think. It requires considerable resources that in-
clude the set-up of an analytics infrastructure and 
creation of a data team. These issues and required 
investments are discussed in more detail in the 
toolkit on Being Smart with Data and Using Inno-
vative Solutions (2016). PES also need to consider 
how to manage anticipated shortages in talented 
data professionals (see section 3.5) Furthermore, 
as the relationship between ‘digital’ and ‘data’ is 
tight, there is overlap in different business func-
tions dealing with IT and data. For example:

●● Software engineers focus on the development 
and maintenance of software running on the 
various IT systems (hardware) of the PES.

●● Data engineers’ main role is making sure data 
is organised in such a way it can be used by 
the organisation. Very often a big part of their 
work involves ETL 16  of data and in order to 
do this, they often collaborate with software 
engineers, to make sure IT systems store the 
right data and it can be extracted easily.

●● Data scientists’ main role is to use data to 
provide value for the organisation. This could 
be in terms of a) solving business problems, 
b) improving processes and services and/
or innovation. In organisations with large 
analytics functions, data scientists often have 
data analysts working for them to create 
algorithms and run analytics. Data scientists 
work closely with engineers to make sure they 
have the right data to provide value.

One challenge for PES will be to develop these ca-
pabilities internally and/or hire new staff to fullfil 
these roles. With anticipated talent shortages (also 
see 3.5, point 5) in the future in these areas, PES 
should start investing sooner rather than later in 
plans to develop and/or acquire future skill sets 
and talent capabilities.

Hardware

So�ware
Data

Analyti
cs

Value

So�ware

       Engineering

             Data

Science

Data
Engineering

15	Once again, many different interpretations exist, so the reader may have come across different definitions. 
We have tried to create an easy-to-understand common definition.

16	Extraction of data from systems, Transformation (or cleaning, sanitising and organisation of data) and Loading 
(putting it into analytics data systems).
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3.	 WHAT IS HAPPENING? 
PES DEVELOPMENTS AND  
FUTURE TRENDS

measure parts of the organisation was consider-
ably less well spread. The PES Network’s Toolkit 
on Performance Management (2016), as well as 
the PES Network’s Getting Started with Key Perfor-
mance Indicators (2019) can be helpful resources 
for those PES considering activities in the areas of 
performance measurement and/or management.

The increase in use of data does not extend solely 
to the back-office part of integrating data sources. 
While few PES (see figure above) are actually us-
ing AI or other types of advanced analytics, more 
and more PES are planning to do so. For example, 
76 % of PES are now considering the adoption of 
AI based matching and little over half of PES are 
planning to use AI for labour market forecasting 
and other types of LMI. Similarly, there is interest 
in developing chat and/or conversational robots. 
Some PES are already experimenting with these. 
For example: the German PES is developing plans 
to implement a chat bot, the French PES is already 
working on a chat bot (called Ludo). The Slovenian 
PES is developing an interactive assistant (IZA) 
which, while not being very advanced yet in terms 

3.1	 General PES developments

As is the case with the world in general, the PES 
are constantly changing and evolving. This be-
comes clear when we analyse the changes within 
PES in recent years in the areas of focus here 
(data and digital).

Using data is clearly a ‘work in progress’ for PES, 
but PES are moving in the right direction. For ex-
ample, when we asked PES in 2016 (as part of the 
Thematic Review Workshop on Modernising PES) 
whether data was linked and unified across the 
PES, this only applied to a minority of the PES. At 
present, in late 2018, 65 % of PES have unified 
their data infrastructure.

Similarly, we see an increase in the use of data. 
PES are increasingly using data to measure and 
manage performance: for example, several PES 
have a system of Key Performance Indicators 
(KPIs) under development (e.g. Estonia or Slo-
venia) or already in place (e.g. the Netherlands), 
whereas several years ago, the use of data to 

Use of data applications and conditions within PES

Note: Numbers do not always add up to 100% as “don’t know” answers were omitted from the figure.
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of underlying AI, bears great promise for the fu-
ture. The role of bots as service channels and their 
position in the ‘mix’ of service channels offered 
by PES is further discussed in the PES Network’s 
analytical paper on Multi-Channel Management in 
PES: from blending to omni-channelling (2017).

There are more examples of how PES are using AI 
(and/or its sub types) to innovate:

●● The French PES developed a deep learning 
based recommender system helping 
jobseekers find relevant applications and 
tools based on their personal situation in the 
‘Employment App Store’ (emploi-store.fr).

●● The Dutch PES has developed an application 
that detects potential fraudulent behaviour 
based on click data.

●● The Belgian-Flemish PES (BE-VDAB) has 
developed a profiling tool (based on various 
machine learning models) to predict the time 
jobseekers are unemployed.

●● Similarly, VDAB is using machine learning 
based predictive models to support 
caseworkers. The model segments customers 
based on (un)employment risks and helps 
caseworks give recommendations.

●● Lastly, VDAB is using deep learning to create 
new approaches towards vacancy matching. 
In this approach, the Neural Network 17  model 
tries to discover patterns in vacancy texts and 
jobseekers resumés and tries to match those 
based on similarities.

3.2	 Data collection, integration, 
storage and organisation

With the increase in the use of data, also come 
challenges related to storage and organisation 
of data (a topic discussed in the PES Network’s 
Toolkit on ‘Being Smart with Data’). As became 
clear during the seminar, this is a topic high on the 
agenda of many PES.

The first issue currently on the agenda is that of 
data collection and integration. Many PES are fo-
cused on collecting data internally and externally 
and integrating data sources into their own stor-
age solution. Fortunately, there are some good 
examples from PES and/or EU countries.

Nationwide, Estonia’s X-Road (see graphic below) 
is still regarded as a leading example on how, on 
a national level, organisations (both public and pri-
vate) can connect and integrate their data sources. 
Finland has adopted the same model and is creat-
ing its own version of this X-Road.

Other countries are taking other initiatives to fa-
cilitate data sharing and integration. France, for 
example, has created an API store (also see 2.3 
above) where developers can use these APIs to de-
velop applications (among others for the Employ-
ment App Store). Austria is working to integrate 
data sources from other governments as well. The 
German PES has also invested heavily in its data 
infrastructure and now has, as part of the BI2020 
strategy, a unified data warehouse upon which 
analytics can be performed. Other PES are embed-
ding data firmly in their organisational structure, 
such as in Cyprus where a new data processing 
officer was appointed recently.

For an explanatory video, see here:  

https://vimeo.com/94158435

Schematic overview X-Road Estonia

17	See here for a basic introduction: http://pages.cs.wisc.edu/~bolo/shipyard/neural/local.html

https://vimeo.com/94158435
http://pages.cs.wisc.edu/~bolo/shipyard/neural/local.html
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However, cleaning and organising data remain chal-
lenges, especially as organisations start collecting 
and storing vast amounts of (un)structured data. 
This is why more and more organisations have 
started to invest recently in dedicated data cura-
tion functions. Activities of these functions include 
capturing, cleaning, organising, defining, and align-
ing disjointed data. An important question for these 
functions is how the data needs to be classified or 
clustered. Automated machine learning techniques 

can find structures (using approaches based on 
pattern recognition18) in data and while these are 
very useful to discover ‘hidden’ structures they can 
suffer from ambiguity as to where the classifica-
tion comes from. This could limit their practical 
application. Another approach is trained or hybrid 
pattern recognition in which either the algorithm is 
trained by a human that can distinguish between 
categories (and thus guide the subsequent learn-
ing) or where an existing schema is fed into the 

German Data Warehouse architecture

This example is interesting as it combines two approaches towards storing (and organising) data; a data 
warehouse and a data mart. These two, together with data lakes, are three common approaches towards 
storing data. The figure below provides an overview of the three concepts.

Data warehouse (DWH) Data mart Data lake

A data warehouse is a storage 

facility of structured and organised 

data. Often it contains collections 

of (large) data sets and differ-

ent data bases. Data warehouses 

often contain (historical) data from 

processes and system that either 

need to be archived and or kept 

for re-use.

A data mart is typically built on top of 

a data warehouse and is used to serve 

specific functions in the organisation. 

Therefore, they often contain smaller 

(restricted) data sets. This creates 

an extra security layer, and makes 

it easier for users to access specific 

types of data that they need.

A data lake, in its simplest form 

is a place where all data, structured 

or unstructured, can be stored. There 

is no, or very little, organisation in 

the data. Data lakes can be used as 

a ‘reservoir’ to hold data before it is 

organised, or a place where unstruc-

tured data oriented analytics can 

work from.

18	See https://www.techopedia.com/definition/8802/pattern-recognition-computer-science

https://www.techopedia.com/definition/8802/pattern-recognition-computer-science
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We are also seeing progress in terms of digi-
tal strategy development in which both ‘Digital’ 
and ‘Data’ play a prominent role. For example, 
Belgium-Wallonia (BE-Le Forem) launched a new 
digital strategy in 2017 that focuses heavily on 
the use of data. Similarly, Slovenia is working on 
a digital strategy with ample focus on analytics. 
In this case, analytics focuses primarily on the de-
velopment of a Key Performance Indicator sys-
tem in which the performance of the PES is being 
measured and analysed. KPIs and performance 
management in general are analytics topics that 
are featuring high on PES agendas. Countries such 
as the Netherlands have KPI systems in place and 
others, such as Estonia, have them under develop-
ment. While KPIs themselves are not necessarily 
advanced analytics applications, thinking about 
measurement and using data to measure perfor-
mance tend to be good gateways into advanced 
analytics applications.

Similarly, we are seeing an increased interest in 
the presentation of analytics results. The topic of 
dashboards as a means to display information, of-
ten to different audiences is gaining traction within 
the PES Network. PES such as the Danish PES have 
been making good progress in this area with the 
development of tailored dashboards with differ-
ent types of information for jobseekers, employers, 
and case-workers.

So, if anything, the broader topic of ‘Data’ (in-
cluding the presentation of results) is definitely 
on PES agendas and more and more, data is be-
ing discussed in the context of digital. If anything, 
PES in recent years have mostly invested in data 
infrastructure and the integration of systems and 
processes. This lays the foundation for further 
digitalisation or digital transformation as well as 
the use of advanced analytics. While the use of 
advanced analytics is on the rise within PES and 
most are interested in AI applications, most ap-
plications are either experimental or small scale 
at this point in time.

Danish Presentation Dashboards

Classification Example: ESCO

ESCO (European Skills, Competences, Qualifica-
tions and Occupations) is the European mul-
tilingual classification of Skills, Competences, 
Qualifications and Occupations. It provides 
structured descriptions of around 3,000 differ-
ent occupations and roughly 14,000 types of 
skills that are linked to these occupations. In 
addition, around 8,000 different qualifications 
are available. As it is translated in many lan-
guages (27 languages; all official EU languages 
plus Icelandic, Norwegian and Arabic) it can be 
used to classify a wealth of international labour 
market information.

The primary aim of ESCO is to support job mo-
bility across Europe and therefore a more inte-
grated and efficient labour market, by offering 
a “common language” on occupations and skills 
that can be used by different stakeholders on 
employment and education and training topics. 
However, it could also be used to classify and 
organise existing databases by mapping (un)
structured information about skills, qualifica-
tions and jobs to the classification framework.

The scheme itself can be downloaded here: 
https://ec.europa.eu/esco/portal/download 

There is an ESCO API available as well:  
https://ec.europa.eu/esco/portal/api 

Learn more: https://ec.europa.eu/esco/portal 

machine as the basis for the training. A key example 
of such as scheme in this context is the European 
Skills, Competences, Qualifications and Occupations 
(ESCO) classification framework.

https://ec.europa.eu/esco/portal/download
https://ec.europa.eu/esco/portal/api
https://ec.europa.eu/esco/portal
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3.3	 Innovation Labs

With the increase in the relevance and potential 
of data comes the opportunity to use data as 
a means to innovate and fuel new applications. 
Several PES (e.g. Belgium-Flanders, France) now 
have innovation labs where PES are experiment-
ing with new applications, often driven by AI. The 
French PES has created an environment in which 
it tries to stimulate innovation (in which the lab 
plays a central role). In this environment:

a.	 Any PES employee can pitch an innovative idea 
to the PES’ Le Lab. 19  If the idea is accepted, 
the employee can become an “Intrapreneur”.

b.	 The Intrapreneur can develop his/her idea 
within or with help from Le Lab to develop 
and test it.

c.	 If the idea is viable, the idea can be devel-
oped further within an internal ‘start-up’ and 
made market ready within the PES’ incubator 
“La Fabrique 20 ”.

d.	 Successful ideas can be implemented organi-
sation wide. For example, applications can be 
adopted within the organisations’ own Digital 
services marketplace for employment and train-
ing (or application store - emploi-store.fr) where 
customers can find applications and tools that 
can help with job search or career development.

The Swedish PES, as became clear during the 
seminar, is going one step further with the idea of 
innovation labs and is now in the process of creat-
ing a lab specifically dedicated to the development 
of applications.

3.4	 Privacy and data protection

Critical issues for PES that emerged during the semi-
nar relate to the protection of data as well as pri-
vacy concerns. The implementation of the EU General 
Data Protection Regulation (GDPR) 21  seems to be 
a big concern for many PES attending the seminar. 
While the regulation is complex, various resources 
are available to help PES (as well as other businesses 
and organisations) implement the EU data protection 
rules. For example, the European Commission offers 
information on different topics, such as:

●● Application of the regulation
●● Principles of the GDPR
●● Public administrations (including PES) 
and data protection

●● Legal grounds for processing data
●● Obligations
●● Dealing with citizens

Other practical resources are available online 22  that 
could help PES increase their understanding of the 
regulation as well as support its implementation. 
The activities of the PES Network in 2019 will also 
include a focus on big data and ethics.

French PES’ Digital services marketplace

See http://www.emploi-store.fr

19	Le LAB provides a dedicated, physical space for French PES employees and stakeholders to come together and think through 
problems and solutions related to employment services in a creative and innovative way. See the PES Practice for more 
information at: https://ec.europa.eu/social/main.jsp?catId=1206&langId=en

20	La Fabrique also hosts external start-ups, for more information see the PES Practice at https://ec.europa.eu/social/main.
jsp?catId=1206&langId=en

21	See https://ec.europa.eu/info/law/law-topic/data-protection_en

22	For example, see https://www.infosecurityeurope.com/__novadocuments/355669?v=636289786574700000 &  
http://f.datasrvr.com/fr1/416/76165/IAPP_GDPR_and_Privacy_Shield_Survey_Report.pdf &  
http://content.linklaters.com/pdfs/mkt/london/TMT_DATA_Protection_Survival_Guide_Singles.pdf

http://emploi-store.fr
https://ec.europa.eu/info/law/law-topic/data-protection/reform/rules-business-and-organisations/principles-gdpr_en
https://ec.europa.eu/info/law/law-topic/data-protection/reform/rules-business-and-organisations/principles-gdpr_en
https://ec.europa.eu/info/law/law-topic/data-protection/reform/rules-business-and-organisations/public-administrations-and-data-protection_en
https://ec.europa.eu/info/law/law-topic/data-protection/reform/rules-business-and-organisations/public-administrations-and-data-protection_en
https://ec.europa.eu/info/law/law-topic/data-protection/reform/rules-business-and-organisations/legal-grounds-processing-data_en
https://ec.europa.eu/info/law/law-topic/data-protection/reform/rules-business-and-organisations/obligations_en
https://ec.europa.eu/info/law/law-topic/data-protection/reform/rules-business-and-organisations/dealing-citizens_en
http://www.emploi-store.fr
https://ec.europa.eu/social/main.jsp?catId=1206&langId=en
https://ec.europa.eu/social/main.jsp?catId=1206&langId=en
https://ec.europa.eu/social/main.jsp?catId=1206&langId=en
https://ec.europa.eu/info/law/law-topic/data-protection_en
https://www.infosecurityeurope.com/__novadocuments/355669?v=636289786574700000
http://f.datasrvr.com/fr1/416/76165/IAPP_GDPR_and_Privacy_Shield_Survey_Report.pdf
http://content.linklaters.com/pdfs/mkt/london/TMT_DATA_Protection_Survival_Guide_Singles.pdf
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3.5	 Broader trends 
and developments

The broader world of data and digital, of course, is 
also changing. Large technology firms in particular, 
are pushing the boundaries of technology and AI 
forward at a fast pace. However, it does appear 
that in most areas the motto is ‘evolution’, rather 
than ‘revolution’. In terms of digital strategies 
most organisations seem to continue planning for 
further digitalisation or digital transformation. If 
anything, it seems the ‘human’ or ‘soft’ aspects of 
digital are getting more attention, mostly driven by 
the realisation that it is often not technical factors 
that challenge the success of digital, but human 
related factors such as:

●● The organisational culture
●● Role of leadership
●● Resistance and willingness to adopt changes 
by employees and customers

●● Communication and collaboration

Similarly, in advanced analytics, the focus will 
also be on evolution. For example, intelligent as-
sistants (such as Apple’s Siri) when they arrived 
(in the 2010s) were considered a revolution in 
the development of AI. Currently, the focus is on 
improving these assistants rather that radically 
changing them. The same could be said for most 
areas of analytics and AI. While it is impossible to 
provide an overview of all trends in the space, we 
see the following as key developments 23  for the 
near future that could be of importance for PES:

1.	 AI integration across services 
and processes.

As AI becomes sophisticated, it gains skills that al-
lows it to do more than just relatively simple tasks 
(for example turning switches on/of, predicting text 
while writing). In the coming years AI is likely to 
become more sophisticated and a big part of that 
sophistication is derived from the integration of 
functions across services and processes.

One example of AI integration across services and 
processes are developments in AI Powered recruit-
ing tools. For example, Mya 24 , which stands for 
“My Recruiting Assistant,” is a chatbot recruiting 

assistant. It can communicate with candidates via 
Skype, email or text. It can pre-qualify candidates 
and even reject a candidate if the employer de-
cides to pass on his or her application.

Such integration could be interesting for PES in 
terms of making the ‘customer journey’ more ef-
ficient and effective. For example, unemployment 
registration could automatically feed into profil-
ing/segmentation, Active Labour Market Policies 
(ALMPs) and job-matching.

2.	 Advances in checking and fraud detection
A big area of development and interest is that of 
checking data and detection. Advances in com-
putational power and sensor capability are now 
making it easier to check records and, for exam-
ple, detect fraud. Investments of the banking and 
insurance industries, government intelligence and 
border security are big drivers of progress in this 
area and in coming years applications in this area 
are likely to trickle down to other organisations.

One example is the development of advanced 
neural networks (such as Convolutional Neural 
Networks 25 ) that are much better at detecting 
anomalies in patterns that previous generations of 
algorithms could not spot as easily. Another area 
where such applications can be applied is that of 
monitoring computer network traffic and user be-
haviours to discover hacks, attacks, and so forth. 
Several companies are working on solutions to 
constantly monitor the networking infrastructure 
of organisations and detect potential dangers 26 . 
Another example is the use of AI to classify re-
cords and check them against rules, for example, 
to see if information is GDPR compliant 27 .

While applications such as fraud detection are not 
yet high on many PES agendas (see section 3.1), 
this is likely to change in the future as these ap-
plications become more commonplace. With the 
increased focus on security (also see below) it is 
an area in general that will grow in importance.

3.	 More attention on security and privacy
With a lot of mainstream media attention occurring 
concerning data leaks, theft, security and privacy 
(not the least because of GDPR), security and pri-

23	Based among others on the following - see https://www.entrepreneur.com/article/323761

24	Hiremaya.com

25	See http://ufldl.stanford.edu/tutorial/supervised/ConvolutionalNeuralNetwork/

26	See for example Darktrace. Available at: https://www.darktrace.com/en/technology/

27 See for example applications such as Checkr. Available at: https://checkr.com/product/

https://www.entrepreneur.com/article/323761
http://ufldl.stanford.edu/tutorial/supervised/ConvolutionalNeuralNetwork/
https://www.darktrace.com/en/technology/
https://checkr.com/product/
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vacy are likely to be high on the agenda for the near 
future. The importance of security and privacy is 
augmented because advances in AI will create new 
security challenges. One example of this is recent 
developments in machine created content, for ex-
ample, where technologies are used to alter video 
and audio 28  and create fake news. Cyber attacks, 
fighting spam and identity abuse are other security 
areas that will require ongoing attention.

Similarly, privacy remains on the agenda with 
many organisations still working to meet GDPR 
requirements.

4.	 Better data processing and organising
As we noted in the Toolkit from 2017, 90 % of 
all data collected is unstructured and data teams 
in organisations spend as much as 90 % of their 
time cleaning and organising data. With the chal-
lenges this poses, it is no wonder that better (and 
automated) organisation of data is high on the list 
of important future developments.

For example, AI tools such as Chorus.Ai can auto-
matically record, transcribe and store conversa-
tions as well as determine how salespeople per-
form, which can help make the sales process and 
conversations more effective. Somewhat related is 
the rise of automated machine learning applica-
tions (AutoML) which aims to make it much easier 
to select machine learning algorithms, parameter 
settings, and the pre-processing methods that im-
prove their ability to discover patterns in data.

PES who are still in early stages of data organisa-
tion and processing could benefit strongly from 
developments in this area, by saving considerable 
time and resources.

5.	 Talent shortages
A fifth development for the future is the expected 
shortage of talent in the data space. IBM, for ex-
ample, estimates that by 2020 29 , the number of 
jobs for U.S. data professionals will increase to 
around 2.7 million. As the supply of highly trained 
professionals is much lower, salaries in this area 
are expected to increase and this could, in general, 
hurt the public sector where salaries in general are 
lower (and/or capped).

This could become a serious problem for PES look-
ing for talent in the near future. One solution is to 
work more closely with external providers of data 
solutions, another is the re-skilling or upskilling 
of existing employees. As mentioned above (2.4), 
given these expected talent shortages, PES wanted 
to invest in advanced analytics should develop an 
HR strategy sooner rather than later.

6.	 More advanced assistants and bots
In terms of front-office (channel) developments, 
noteworthy is the improvement and evolution of 
‘bots’ (whether they are chat bots, conversational 
bots or intelligent assistants). While bots have been 
a promising application of technology to increase 
efficiency for quite some time now, the actual suc-
cess has been far from universal. It is, however, 
widely expected to improve in the near future.

Google Job Discovery

See https://cloud.google.com/job-discovery/

28	For a well known example see here: https://www.youtube.com/watch?v=cQ54GDm1eL0

29	See https://www-01.ibm.com/common/ssi/cgi-bin/ssialias?htmlfid=IML14576USEN&

https://cloud.google.com/job-discovery/
https://www.youtube.com/watch?v=cQ54GDm1eL0
https://www-01.ibm.com/common/ssi/cgi-bin/ssialias?htmlfid=IML14576USEN
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In part this is due to such developments as im-
provements in (AI Powered) search and speech/text 
recognition. Another factor that plays a role is the 
increased integration of data-sources and func-
tionalities (also see point 1 above). An interest-
ing example is the Autodesk Virtual Agent (AVA) 30 

that also responds to emotional signals from the 
customer to learn and understand whether a cus-
tomer understands a response and is happy with 
the answer.

With the interest of PES in bots still being high, 
this is definitely a development worth monitoring, 
assessing when bots become mature enough to 
provide sufficient value.

7.	 UX/UI design becomes more important
As technology becomes more prevalent and intel-
ligent, the higher the risk of increases in complex-
ity. Furthermore, the success of any technological 
innovation is determined by the degree to which 
people are able to interact with it. While the focus 
of software development used to be predomi-
nantly on development of functionality, this focus 
has begun to shift (with the rise of smart-phones) 
towards a focus on the user-interface (UI) and 
user-experience (UX) for users of tools.

As a result, expectations of users regarding UI/
UX are shifting and increasing. Therefore, many 
organisations – and PES should also consider this 
– are increasing their investments in UI/UX design, 
involving the end-users in design and development 
processes.

8.	 Better and more specialised hardware
Hardware is expected to become more specialised 
in the near future. Companies such as Facebook 
and Google started building dedicated systems for 
machine and deep learning several years ago. Now 
that the first dedicated AI chips have appeared in 
smart-phones, dedicated chips and appliances are 
expected to trickle down into the market.

For PES, this means that dedicated hardware for 
certain applications is likely to become more ac-
cessible and affordable in the near future. This 
could provide benefits for in-house solutions and/
or lower the cost for cloud-based applications.

9.	 Evolution, rather than revolution
It is likely that we will see further developments 
in existing (model based) analytical methods like 
(Bayesian) 31  inference, decision trees, simulation 
platforms, and graph-based approaches. While deep 
learning continues to be an area of major (scientif-
ic) research and development, most actual applica-
tions on the market will remain hybrid approaches 
with elements of deep learning and these are likely 
to be evolutions of existing approaches.

We are expected to see improvements in domains 
in which PES operate. This includes private sector 
labour mediation services and even cloud-based 
newcomers to the market. For example, Google re-
cently launched their ‘job discovery’ service, which 
is basically a matching engine that can be used by 
any interested party.

As such, it is an opportune time for PES who have 
little or no experience in this space to catch up on 
the basics of advanced analytics and AI, at least 
in terms of basic knowledge.

10.	Blockchain will be put to the test
Blockchain is one the latest technological develop-
ments in recent years to experience great hype. 
The de-centralised ledger underpinning crypto cur-
rencies such as bitcoin has been hailed to trans-
form anything from the diamond trade 32  and ship-
ping insurance 33 , to areas more closely related 
to PES work, such as the application by job.com 
where blockchain will be used to record contracts 
between jobseekers and hiring organisations.

Despite the attention blockchain attracted and its 
success in the world of crypto currencies, a critical 
question remains what the actual value and ben-
efits of the blockchain are over more conventional 
solutions to record transactions. A recent study 
found virtually no benefit of the blockchain 34, 
raising the question whether it is an appropriate 
area of investment for PES.  At this point in time 
it seems wise to just to monitor developments in 
blockchain in 2019 and beyond.

30	See https://www.youtube.com/watch?v=mKZ84O1666g

31	See https://www.datascience.com/blog/introduction-to-bayesian-inference-learn-data-science-tutorials

32	See http://fortune.com/2017/09/12/diamond-blockchain-everledger/

33	See http://fortune.com/2017/09/05/maersk-blockchain-insurance/

34	See https://www.theregister.co.uk/2018/11/30/blockchain_study_finds_0_per_cent_success_rate/

https://www.youtube.com/watch?v=mKZ84O1666g
https://www.datascience.com/blog/introduction-to-bayesian-inference-learn-data-science-tutorials
http://fortune.com/2017/09/12/diamond-blockchain-everledger/
http://fortune.com/2017/09/05/maersk-blockchain-insurance/
https://www.theregister.co.uk/2018/11/30/blockchain_study_finds_0_per_cent_success_rate/
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Data and Digital are no longer foreign concepts 
to PES, and as both concepts have increased in 
importance for society as a whole, so have their 
importance within PES. In recent years we have 
seen a flurry of activities in the PES Network re-
flected in the progress made by PES to embrace 
technologies in front-offices and back-offices and 
adopt more data-driven mindsets.

PES have, in general, worked on the unification of 
IT and data systems, often resulting in platforms 
and systems that contain all (historic) data from 
a PES. Progress has been made in the areas of 
profiling and matching and other process-related 
elements. In the front-office, PES have improved 
their digital offerings. There is both growing inter-
est and application of data to measure and man-
age performance. Furthermore, in recognising the 
importance of digital, PES have increasingly el-
evated digital to the strategic level and started to 
develop digital strategies often with an important 
focus on data and analytics too.

Lastly, PES in general have started to look at in-
novating. Innovation labs are sprouting up across 
the EU and there is a keen interest to learn about 
new digital technologies and explore the opportuni-
ties of advanced analytics (most notably artificial 
intelligence) to improve PES services and processes.

With technological innovation currently focusing 
more on evolution of analytics and technology, 
the time is looking good for PES to keep pushing 
forward and start reaping the potential benefits 
in terms of effectiveness, efficiency, and customer 
satisfaction.

However, there are also threats and challenges:

A challenge for PES is to move the entire organisa-
tion in the right direction. While many good things 
are happening, the good examples and ‘best prac-
tices’ are exceptions rather than rules. Also, while 
one PES may be operating an excellent data sys-
tem, another is leading the way in digital strategy 
development. The level of involvement in techno-

logical use, development and/or innovation varies 
widely among PES across the EU.

A threat for PES and their effectiveness is whether 
they are sufficiently prepared to face a world of 
constant change and evolution.While PES are mov-
ing forward, the world is changing too. Not only is 
technology and data related innovation occurring 
rapidly, it is accelerating. This means that PES is 
likely to face a future of constant change in which 
the need to be flexible and have strategies that 
evolve over time becomes increasingly impor-
tant. While PES are moving in the right direction 
the question remains whether a) they move fast 
enough and b) are adaptive enough to keep chang-
ing in the future.

Another challenge for PES and the PES Network is 
to start collaborating with each other and engag-
ing in mutual learning at an earlier stage in the in-
novation process so that resources can be pooled.

While innovation is happening and PES are experi-
menting as well as sharing knowledge with each 
other, most innovation happens at a single PES 
and is only shared with the Network post hoc. The 
question is whether PES have the capacity, knowl-
edge and scale to tackle all future challenges 
alone. And while all countries, cultures and con-
texts are very different, many of the challenges 
remain the same.

In addition, we have to recognise that there are 
large disparities between the different PES across 
Europe. While some are mostly digital and heav-
ily focused on advanced analytics, others are still 
working on creating the basic unified IT systems 
underpinning the organisation. Hopefully the PES 
Network can help in bridging this divide and bring 
the different PES closer together.

4.	 CONCLUSIONS AND 
CONSIDERATIONS
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Appendix 1: Analytics Concepts

APPENDICES
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Modernising PES
This Analytical Paper focused on modernising PES. It acknowledges that PES operate in an increasingly 
volatile environment and helps PES understand and plan for continuous change, with an emphasis on IT 
and Data.

Analytical Paper: Modernising PES through supportive data and IT strategies  
https://ec.europa.eu/social/BlobServlet?docId=16602&langId=en

Performance management
Due to the financial crises of the late 2000s, PES have faced an environment of austerity and even as 
the economy has recovered, there is an ongoing focus on PES’ efficiency. As a consequence, measuring 
and managing performance has increased in importance. The Analytical Paper helps PES understand the 
topic of performance management, whereas the toolkit helps PES create robust systems of performance 
management.

Analytical Paper: Performance management  
https://ec.europa.eu/social/BlobServlet?docId=18866&langId=en

Practitioner's Toolkit: Performance management in PES 
https://ec.europa.eu/social/BlobServlet?docId=16572&langId=en

Omni-channel management
With the increasing importance of technology in society, so too does the importance of technology in the 
PES front-offices. This leads to new channels, as well as existing channels being increasingly powered 
by technology. The Analytical Paper discussed different types of channel strategies, including the rela-
tively new approach of omni-channel management in which channels in the front-office are managed 
holistically.

Analytical Paper: Multi-Channel Management in PES: from blending to omni-channelling  
https://ec.europa.eu/social/main.jsp?catId=1163&langId=en

Appendix 2. PES Network publications
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https://ec.europa.eu/social/BlobServlet?docId=16602&langId=en
https://ec.europa.eu/social/BlobServlet?docId=18866&langId=en
https://ec.europa.eu/social/BlobServlet?docId=16572&langId=en
https://ec.europa.eu/social/main.jsp?catId=1163&langId=en
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Being smart with data
Following the Analytical Paper on Modernising PES, a Toolkit was produced to support PES seeking to 
begin working with data and advanced analytics. The Toolkit explored the entire process from collecting 
and integrating to data engineering, analytics and implementation of analytics’ results.

Practitioner’s Toolkit: Being smart with data, using innovative solutions  
https://ec.europa.eu/social/BlobServlet?docId=17367&langId=en

Creating digital strategies
As technology becomes more important, ‘digital’ becomes an increasingly strategic topic for PES. The 
Thematic Paper discusses current issues in digitalisation and digital strategies. It discusses approaches 
towards digitalisation and strategic as well as management issues towards strategies.

Thematic Paper: Creating digital strategies  
https://ec.europa.eu/social/BlobServlet?docId=20126&langId=en

Future of work
Technologies are not only impacting PES operations but are also one of the factors shaping the labour 
markets of the future. The PES Network Working Paper and Analytical Paper  explore the future of work 
and how PES should respond to future labour markets that are increasingly driven by digital technologies.

PES Network Working Paper: The future of work: implications and responses by the PES Network  
https://ec.europa.eu/social/BlobServlet?docId=20520&langId=en

Analytical Paper: How do PES act to prevent unemployment in a changing world of work?  
https://ec.europa.eu/social/BlobServlet?docId=20600&langId=en

Getting started with KPIs
As management of performance (see above) becomes more important, so does the measurement of 
performance. Key performance indicators are the most important measures of performance of a PES and 
thus are a vital instrument in measuring how well the PES is doing. This Starting Guide helps PES to get 
started with the implementation of KPIs and systems to measure them.

Starting Guide - Getting started with key performance indicators 
https://ec.europa.eu/social/BlobServlet?docId=20673&langId=en

Getting started with Digital Strategies
The Thematic Paper on creating digital strategies discusses how digital technologies are impacting PES 
and trends and developments in digitalisation. A next step for PES, especially those not very advanced 
yet, is to start planning a digital strategy. This Starting Guide helps PES to create a digital strategy and 
understand the key factors to keep in mind when doing so.

Starting Guide - Getting started with digital strategies 
https://ec.europa.eu/social/BlobServlet?docId=20684&langId=en

https://ec.europa.eu/social/BlobServlet?docId=17367&langId=en
https://ec.europa.eu/social/BlobServlet?docId=20126&langId=en
https://ec.europa.eu/social/BlobServlet?docId=20520&langId=en
https://ec.europa.eu/social/BlobServlet?docId=20600&langId=en
https://ec.europa.eu/social/BlobServlet?docId=20673&langId=en
https://ec.europa.eu/social/BlobServlet?docId=20684&langId=en
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HOW TO OBTAIN EU PUBLICATIONS

Free publications:
•	� one copy: 

via EU Bookshop (http://bookshop.europa.eu)
•	 more than one copy or posters/maps:

from the European Union’s representations (http://ec.europa.eu/represent_en.htm); 
from the delegations in non-EU countries (http://eeas.europa.eu/delegations/index_en.htm); 
by contacting the Europe Direct service (http://europa.eu/europedirect/index_en.htm) or
calling 00 800 6 7 8 9 10 11 (freephone number from anywhere in the EU) (*).

(*) �The information given is free, as are most calls (though some operators, phone boxes or hotels may charge you).

Priced publications:
•	 via EU Bookshop (http://bookshop.europa.eu).

http://bookshop.europa.eu
http://ec.europa.eu/represent_en.htm
http://eeas.europa.eu/delegations/index_en.htm
http://europa.eu/europedirect/index_en.htm
http://bookshop.europa.eu
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