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Foreword 

 
Encouraging Lifelong Learning for an Inclusive & Vibrant Europe  
 
What’s gone awry in Europe’s lifelong learning markets? Although it has been a central EU policy priority 
since 1993, and the European Union’s mechanisms for multinational policy co-ordination and 
measurement in lifelong learning are world-leading, one in every five Europeans under 25 is now 
unemployed. Many are not in employment, education or training. According to the High Level Group on 
Literacy, one in five 15-year olds lack the literacy skills required to function successfully in a modern 
society; 73 million EU adults have low levels of education and literacy; while achieving the current EU 
benchmark of functional literacy for 85% of 15-year-olds would increase lifetime GDP – lifetime earnings 
– by €21 trillion.  
 
Clearly Europe’s educational markets are failing to ensure that our citizens – particularly our younger 
citizens – have the education and training they need for their own economic prosperity and social welfare. 
They are also failing European society as a whole. Social exclusion, disaffection and the long-term 
“scarring” effects of unemployment are clear dangers to economic competitiveness, to social cohesion, 
and to the European project as a whole.  
 
This is the starting point for ENLIVEN – Encouraging Lifelong Learning for an Inclusive & Vibrant Europe – 
a three-year research project (2016-2019) funded by the European Union’s Horizon 2020 programme. The 
ENLIVEN research explores these challenges in several ways. 
 
First, we are exploring and modelling how policy interventions in adult education markets can become 
more effective. We bring together state-of-the-art methodologies and theorisations (e.g. Case-Based 
Reasoning methodology in artificial intelligence, bounded agency in adult learning) to develop and 
evaluate an innovative Intelligent Decision Support System (IDSS) to provide a new and more scientific 
underpinning for policy debate and decision-making about adult learning, especially for young adults. For 
this, we are drawing on findings from research conducted by European and international agencies and 
research projects, as well as findings from ENLIVEN research itself. The IDSS is intended to enable policy-
makers at EU, national and organizational levels to enhance the provision and take-up of learning 
opportunities for adults, leading to a more productive and innovative workforce, and reduced social 
exclusion. The IDSS work organised in two work packages (WPs 8-9). 
 
Second, we are investigating programmes, governance and policies in EU adult learning. By looking at the 
multi-dimensional nature of social exclusion and disadvantage, and the role of public and private markets 
in reversing – or reproducing – inequalities across Europe, we aim to provide a more holistic 
understanding of policies, their rationales, operationalization, and role in enhancing growth and inclusion. 
Beginning with the main European policies and funding schemes for adult learning aimed at tackling 
disadvantage, inequality and social exclusion, we are identifying the different ways in which social 
inequality is expressed, constructed as a policy goal, and legitimized by discourses at the European level, 
and nationally. Combining policy diffusion studies with studies of multilevel governance that map the 
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relations between various adult learning stakeholders and decision makers, their conceptualizations of 
the purpose of adult learning and their priorities, we are identifying the main barriers and enablers for 
access and participation in adult learning in Europe at the programme and subnational levels. This work 
is organised in three work packages (WPs1-3). 
 
Third, we are examining “system characteristics” to explain country/region-level variation in lifelong 
learning participation rates – particularly among disadvantaged and at-risk groups, and young people. The 
“markets” for adult education are complex, with fuzzy boundaries, and the reasons why adults learn vary. 
Drawing on Labour Force Survey, Adult Education Survey, EU-SILC, and European Social Survey datasets, 
we use multilevel regression analysis and construct a pseudo-panel to address questions such as which 
system characteristics explain country and region-level variations in participation rates (overall, and 
among disadvantaged groups and youth at risk of exclusion), and how government policy can be most 
effective in promoting participation. This research is organised in Work Package 4. 

 
Underlying the ENLIVEN research is the need for a reconstruction of adult educational policy-formation 
in Europe. Currently there are two particular problems. One the one hand, the principal beneficiaries of 
adult education (across Europe as elsewhere) are the relatively more privileged: those who have 
received better initial education, those in employment, and (among the employed) those in better-paid, 
more secure and more highly-skilled jobs. The adults who are (arguably) most in need of education and 
training, such as young, unemployed, low skilled, disabled and vulnerable workers, receive less of it. One 
the other hand, in contrast to the education of children, adult education is by and large financed by 
individual students (‘learners’), their families, and/or their employers. Though this is partly the outcome 
of public policy – in particular the desire to reduce public spending (or restrict its growth), and to utilise 
the efficiencies inherent in market-based allocation systems – it limits the policy tools available to 
governments and state agencies. A central feature of public policy is therefore to influence the 
behaviour of citizens and enterprises, encouraging them to invest in lifelong learning for themselves and 
their workers. 
 
Finally, we are examining the operation and effectiveness of young adults’ learning at and for work. The 
availability and quality of work for young adults differs by institutional setting across EU member states. 
We are undertaking institutional-level case studies on attempts to craft or to change the institutions 
which govern young adults’ early careers, workplace learning and participation in innovation activities, 
comparing countries with similar or diverging institutional frameworks. This is the focus of three work 
packages (WPs 5-7). 
 
John Holford 
 
Co-ordinator, ENLIVEN 
University of Nottingham 
john.holford@nottingham.ac.uk  
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Executive Summary 

This document presents details of ongoing research in Work Package 8 in the ENLIVEN project funded by 
H2020 at EU. With the large amount of projects at EU throughout of the years, the main objective of 
Work Package 8 is to establish the theory to build an Intelligent Decision Support System (IDSS) with the 
existing documentations of knowledge in policy making to support evident based policy learning. 
 
Researchers in ENLIVEN have reviewed a large amount of documentation on projects. It has been found 
that the majority of these documentations have been archived in scattered places, quite often in 
different formats, and with different levels of detail. This inconsistent documentation presents a 
challenge to extract the rich knowledge in practice in building a coherent intelligent system for sharing 
expertise in policy making across EU countries. 
 
With some existing excellent databases of projects, good progress has been made towards building a 
knowledge base of projects for young people Not in Education, Employment and Training (NEET). A 
unified template of 78 attributes has been established for storing NEET projects across different 
countries in a consistent and coherent format in the knowledge base. Within this template, four key 
attributes have been identified to measure the similarity between NEET projects, so that previous 
projects in similar scenarios of aims, activities, target groups and country can be retrieved from the 
knowledge base to support policy learning and decision making. This knowledge base provides an 
excellent basis to build the IDSS, and system enhancement using data mining in the next stage of the 
ENLIVEN project. 
 
The research also demonstrates the use of decision tree, a machine learning technique in Artificial 
Intelligence, to automatically extract and identify the barriers of young people to employment. This 
study has been carried out on a specific case study of TalentMatch, a UK project with sufficient details of 
participants. This project with the learned knowledge on barriers to employment will be stored as one of 
the cases in the knowledge base with the most details. 
 
Rich and valuable knowledge has been generated in building the IDSS, integrating research expertise in 
the traditionally isolated disciplines of Education and Computer Science. This research demonstrates a 
good example of building knowledge in policy making in an intelligent system by extracting knowledge in 
NEET projects in different countries. More advanced research in the next stage using data mining 
techniques in Artificial Intelligence to enhance the system has the potential to open a new line of 
research across two disciplines within a coherent infrastructure supported by the EU. 
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Definitions, Acronyms and Terminologies 

Attributes Feature, factors and indicators used to represent and store projects as cases in the 
Intelligent Decision Support System. Cases are defined by their attributes. Examples of 
attributes include “Project name” and “Aims”. 

Attribute 
values 

The descriptions of an attribute in the case. Examples of attribute values are “Practical 
training for young construction workers” for attribute “Project name”, and “Provide 
training” for attribute “Aims” in a case. 

Attribute 
Categories 

Types of attribute values. In the similarity measure, certain key attributes are used to 
compare cases (projects). Instead of direct comparison on the attribute values, types 
of attribute values are compared in the similarity measure. For example, the key 
attribute "Aims" has four categories "Provide work experience", "Education/Training", 
"Employability" and "Direct support measures". Attribute values in different cases fall 
into one of these four categories thus can be compared. 

Cases Projects stored in a template, i.e. placeholder, in the case base in the Intelligent 
Decision Support System. 

Case base A database of projects stored as cases in a consistent and unified template of 
attributes. 

CBR Case Based Reasoning, a knowledge-based methodology where a case base stores 
previously solved cases which can be retrieved by using a similarity measure. Similar 
cases can then be used to support decision making for the new case. 

Data Documents with details and information of projects, preferably in a unified and 
consistent format, i.e. database storing details of attributes for projects, etc. 

Database A computerized document with a unified format, where each row stores one project, 
and each column of the rows stores details of attributes for the project. 

IDSS Intelligent Decision Support System, where domain knowledge is stored in a unified 
and consistent format, which can be used for future decision making. Different 
methodologies can be used within an IDSS for decision making. 

Key 
attributes 

Certain attributes in the case are identified and used in the similarity measure to 
calculate the similarity between projects. Four key attributes have been defined: Aims, 
Activities, Target Groups and Location. 

NEETs The term refers to young people aged between 16 and 19 who are Not in Education, 
Employment or Training. 

Similarity 
between 
categories 

A measure on how similar two (sub-)categories of a project attribute is. The 
aggregated similarities from all the key attributes indicate the similarity between two 
projects. 

Similarity 
between 
projects 

A numeric measure to calculate how similar two cases are based on similarity between 
categorical values of the key attributes in the two cases of projects. Key attributes 
identified for cases include "Aims", "Activities", "Target groups" and “Locations”. In 
the IDSS developed in ENLIVEN, weighted sum is used as the similarity measure. 
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1. Introduction 

1.1 Background 

Along with the extensive education policy developments in recent years to monitor member states’ 
educational performance and to achieve particular policy objectives through country-based comparative 
tables, the European Commission, OECD and UNESCO have increasingly enhanced their capacity in 
comprehensive and statistical data gathering activities (Robertson, 2012; Grek, 2009). However, a less 
explored issue is how the data are collected, and how the collected data are being used for other 
purposes. Over the past decade, a large amount of documentation has been accumulated, yet little is 
known about how these can be used and analysed in policy learning and making. 
 
Work Package 8 utilizes these data and new research findings from the other WPs to explore knowledge 
discovery, thus to establish an Intelligent Decision Support System (IDSS) using a knowledge-based 
methodology named Case Based Reasoning (CBR). The aim is to not only to enable information sharing 
within a consistent and coherent framework on policies and practices at governments and international 
organisations, but also to enhance the delivery of more efficient and effective policies by based on past 
experience of policy making in similar scenarios. 
 
Figure 1 presents the problem-solving procedure using CBR. When a new case (problem and query, etc.) 
is input into the system from a stakeholder, the most similar cases in the case base, which stores 
previously solved cases with their corresponding solutions or recommendations, are retrieved using a 
similarity measure, and reused for the new case. The basic assumption of CBR is that “similar problems 
have similar solutions”. In addressing complex problems, solutions need to be revised by the 
stakeholder to adapt the new problem scenarios. The newly adapted cases, if containing new knowledge 
not yet included in the case base, can be retained in the case base, thus CBR is able to continuously 
learn new knowledge, which is an important feature of Artificial Intelligence. 
 

Figure 1 Procedure of Case Based Reasoning (adapted from Aamodt and Plaza, 1994). 

 
 
The reasoning of CBR is conducted based on two key mechanisms which discover and model the domain 
knowledge: case representation, which is a unified format (i.e. attributes) to store cases in the case 
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base; and a similarity measure based on case representation, which calculates how similar two cases 
are. These represents the key issues in building an IDSS using CBR especially for complex domains like 
policy making. Based on the data collected from Year One (Section 2.1), an in-depth analysis with input 
from the other WPs on the collected data is conducted, see Section 2.2 Case Representation and Section 
2.3 Similarity Measure. In particular, a data mining technique, decision tree, has been used to analyse 
the key features of measuring distance to labor market in a case study (Section 3). These steps will be 
iteratively repeated in Year Three of the ENLIVEN project based on more user feedback to continuously 
enhance the performance of the IDSS. 
 
The knowledge discovery is carried out collaboratively between computer scientists and consortium 
members to achieve the objectives listed in Section 1.3. 
 

1.2 NEETs as an Example Vulnerable Group 

An Intelligent Decision Support System (IDSS) is built in ENLIVEN using the CBR methodology. The scope 
of the IDSS is for vulnerable and under-represented young people in different types of participating EU 
countries of the consortium, who are Not in Education, Employment and Training (NEET) (Youth 
Guarantee, 2015).  The IDSS focuses on the following aspects of vulnerability as defined by the ENLIVEN 
project:  propensity to risk, life cycle vulnerability, the life course perspective and the effect of policy 
upon vulnerable people.  Relevant quotes from the concept note “ENLIVEN research and vulnerability” 
applicable to the scope of the IDSS are shown below to illustrate these aspects. 
 
As stated in the ENLIVEN paper on vulnerability, “The label vulnerability is often attached to the notion 
that some individuals or groups have a higher propensity to be at risk, in terms of their susceptibility to a 
deterioration in their life conditions or a reduced likelihood of outcomes or achievements which are 
perceived positively within wider society. Vulnerability may be understood at an individual level (i.e., in 
terms of individual conditions and behaviours), or at a structural and societal level, in terms of systemic 
material conditions or social relations and insecurity.” We believe that young people who are NEET are 
in a position of greater risk of deterioration in their life circumstances and of being perceived negatively 
in wider society. 

 
Our second rationale for the focus on NEET young people can be explained by the concept of ‘life cycle 
vulnerability’. This refers  to “threats that individuals face across different stages of their life – from 
infancy through youth, to adulthood and old age– as young people leaving school, the care system or 
the family home are in a situation of significant transition, particularly if they have other factors to deal 
with, such as poverty, social class and gender differences, alongside widespread localised 
unemployment. As stated in the paper on vulnerability,, the period of being a young adult – a key focus 
of ENLIVEN – is a time of transition and enhanced risks (UNDP 2014, 55), when children learn to engage 
with society, and as young people move into the world of work.” 

 
We recognise that disadvantaged young people – those most likely to become NEET – can oscillate 
between one social status and another: for example, between precarious casual employment, 
unemployment and withdrawal from the labour market. This has been evidenced many times and was 
also reinforced by our own research with the Talent Match Young and Successful project, which showed 
exactly this pattern of oscillation. This is why the Talent Match project, as well as discussion with project 
partners, was influential in helping us devise the initial list of case attributes. In our vulnerability paper 
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we wrote: “Instead of making progress when moving into their adult life structures, where one step 
ahead leads to another (cumulative advantage), disadvantaged young people ‘without a net’ can 
become stuck in processes of cumulative disadvantage. This results in what is reported as multiple 
vulnerability or even co-morbidity, where poor education meets poor employment, low income and 
large scale debt, poor health, a lack of support from friends and family or a record of delinquency.” 

 
For all the reasons given above, young people are a consistent and enduring focus of policy and, as we 
stated in the vulnerability paper, particularly socially and economically disadvantaged young people at 
points of transition, such as the movement from education to work. This is another reason why the IDSS 
has focused on the NEET population, as it aims to bring policy and practice together to achieve greater 
understanding of the policy needs of the most vulnerable young people in society: “The structural 
foundations of vulnerability also direct us to its strong connection with policy. To put the matter starkly, 
vulnerability is – very often, if not in all cases – a product of policy. Policy creates social and economic – 
structural – conditions which render individuals and communities vulnerable…. Looking at EU policies 
over the last two-and-a-half decades, we observed that priorities have changed regarding the groups 
considered vulnerable. However, some (e.g., young people, the unemployed, people with disabilities) 
are mentioned throughout…. For ENLIVEN, one specific focus is the vulnerabilities young people 
experience in making a transition from education to work.” 

The project consortium discussed in depth how considerations such as these could be operationalised, 
given the need for an IDSS to be based on a coherent and delimited field of knowledge, the sheer variety 
of provision and practice in the field of lifelong learning (even as directed at vulnerable young adults),  
and the likelihood of being able to secure robust, programme-level, evaluative data. It was agreed that 
the target group most likely to present both a suitable degree of focus and sufficient data was young 
adults not in employment, education, or training (so-called NEETs). While not encompassing all the 
dimensions of vulnerability discussed above, this group was felt to be broadly representative of 
vulnerable young people and the key issues facing them in many lifelong learning projects.  It also 
formed a manageable and illustrative sub-category of vulnerable young adults, and one about which (it 
having been a key priority in European policy for some time) sufficient data and available local expertise 
were  thought likely to be accessible.   

Definitions of NEETs agreed by the European Commission Employment Committee (EMCO) refer to 
young people who are unemployed or inactive and not attending any education or training courses 
(EurWork, 2013). The definitions of “unemployed” and “inactive” are taken from the International 
Labour Organization definitions (ILO, 2019a; 2019b):  unemployed refers to a person without a job, who 
has been actively seeking work in the previous four weeks, and is available to start work in the next two 
weeks; an economically inactive person is someone outside the labour force. The age ranges covered inj 
European policy documents covered 15-24 years (EurWork, 2013), but was later broadened to 15-29 
years (Eurofound, 2018).  

It proved, however, that – contrary to our expectations – robust, programme-level, evaluative data were 
not available for the NEET category in sufficient quantity to populate the IDSS. It was therefore 
necessary to broaden our working definition of NEETs for the purposes of the ENLIVEN IDSS, whilst 
maintaining a focus on the notion of vulnerability. To this end, we decided to include data on 
programmes relating to young people over a broader age-range (15-35 years), whose needs or 
circumstances might prevent them from immediately starting work or education, and to school children 
at risk of becoming NEET.  (As Mascherini (2018) has argued, the term “NEET” goes beyond 
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unemployment in that it captures all unemployed or inactive young people who are not accumulating 
human capital through formal channels.)  

By modelling and storing knowledge of successful (and failed) projects as cases for NEET in a coherent 
case base, effective policy making in previous projects in a similar context can be easily accessed as 
similar cases to support policy learning and decision making for a new case. An indication of project 
success or failure is provided by the “Project outcomes” attributes in the retrieved cases, see Table 4 for 
a list of “Project Outcomes” attributes. 
 

1.3 Objectives in Work Package 8 

The aim of WP8 is to conduct knowledge discovery on evidence-based policy making in participating 
countries, achieving the following objectives. 
 
- To conduct knowledge acquisition along with the other WPs in the consortium, to identify key 

attributes (indicators, benchmarks, variables and factors), in relation to different aspects and stages 

of policy making. See Section 2.1. 

- To establish knowledge representation based on the identified attributes, and conduct knowledge 

discovery on the reasoning of policy making by using data mining techniques. See Section 2.2. 

- To identify similarity measure which assesses similar cases stored in the knowledge base. See 

Section 2.3. 
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2. The Knowledge Base 

The development of the IDSS in WP8 and WP9 follows a systematic approach as shown in Figure 2. The 
Data of case documents have been collected, prepared and stored in the initial Excel file in a unified 
format in Year One (Milestone 3). In Year two, more data have been collected and prepared in a 
Microsoft Access Database. They are analysed with partners in the consortium to conduct knowledge 
discovery on case representation and similarity measure as follows. 
- Case representation: A unified template of 78 attributes is established to represent and store details 

of NEET projects as cases in a Case Base, see Table 4. These attributes have been identified by 

knowledge discovery with input and findings from WPs 1-3 (indicators, activities and barriers, etc.) 

to gain better understanding on policy making of projects for NEET. 

- Similarity measure: Furthermore, based on discussions at a project workshop with experts in the 

Enliven consortium, four key attributes have been extracted for comparing cases, and the similarity 

measure model. The similarity measure can then be used to retrieve similar NEET projects to 

support policy learning and decision making. The Knowledge Base is then built with the similarity 

measure upon these key attributes, and can be extended in Year Three to build the IDSS. 

Figure 2 The process of developing the IDSS 

 
 
Building an IDSS is an iterative process, involving often inter-related steps of building the case base, 
identifying case representation, identifying ways to organise / index the cases, establishing the models 
of similarity measures, and enhance system performance by revising the case representation and / or 
similarity measure based on user feedback and evaluation via interactive user interface in the IDSS. 

2.1 Data Collection: Sources of Cases 

Along with the analysis on the existing documentations, data collection on NEET projects in different 
countries have been conducted. The main sources of documentations explored include the following 
and those listed in Appendix A: 
- Eurostat: background information aggregated at country level 

- CEDEFOP VET toolkit for tackling early leaving database and database of Management Practice 
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- Government departments / agencies and third sector funders in the UK (England, Scotland and 

Wales, NI) 

- The STYLE database: a database of youth employment measures created by the STYLE (Strategic 

Transitions for Youth Labour in Europe) project (https://www.style-research.eu/).  

- Cases studies from the CitiSpyce FP7 European Research project (http://www.citispyce.eu/citispyce-

repository-case-studies) 

- Case studies provided by consortium partners (project countries are Australia, Bulgaria and Italy). 

- CEDEFOP Fields of Training Manual: subject classifications Eurostat: Regions in the European Union 

Nomenclature of territorial units for statistics 

- Database of labour market practices (http://ec.europa.eu/social/main.jsp?langId=en&catId=1080)  

- NUTS 2013/EU-28: Country codes European Commission qualification frameworks. 

It has been found that a large amount of documentation in policy making have been archived during the 
years, however, quite often they are in highly diverse forms including database, documents, web sites, 
brief summaries, and free text descriptions, etc. In most of the sources, not enough details have been 
documented so as to provide useful information for future decision making in similar scenarios, two of 
the examples are explained as follows. 
- One of the suggested links is the Synthesis Report of ESF 2017 Annual Implementation Reports 

(Fondazione G. Brodolini, 2018) 

(http://ec.europa.eu/social/main.jsp?catId=738&langId=en&pubId=8080&furtherPubs=yes). As the 

title indicates this is not a database but a report on aggregated project data. The aim of the report is 

to assess the budgetary performance of the European Social Fund. The report aggregates all ESF 

projects, i.e. those for NEET and those from other disadvantaged groups. Storing such information is 

not helpful for decision making in future policy making concerning interventions because there is no 

data on individual projects or information on where such data is located. 

- Four poorer quality examples of cases relating to individual projects are described in the report 

Youth Employment Initiative and the European Social Fund (Directorate-General for Employment, 

Social Affairs and Inclusion, 2014) (http://ec.europa.eu/esf/BlobServlet?docId=450&langId=en). The 

cases consist of a brief textual description with a few facts provided in a table. This provides limited 

data which is mostly unstructured and the attributes given vary between cases. These cases would 

not provide sufficient data for a policy maker wishing to learn from existing projects so are not 

included in the IDSS case-base. 

Among the variety of databases suggested, some do contain useful information and knowledge, and 
have been archived with enough details to use with the IDSS, two examples are given as follows. 
- An excellent database of youth employment measures has been created by the STYLE (Strategic 

Transitions for Youth Labour in Europe) project (https://www.style-research.eu/). This database is 

well structured with relevant attributes, such as the project aim, the target group, the project 

activities, duration, numbers of project beneficiaries, and contains project outcomes, evaluations 

and source data references. These provide pertinent knowledge for future policy making and 

decision making because the information is provided in sufficient depth. The contents of the STYLE 

database thus form cases which are extensive enough to inform learning. 

- Another good case example found is provided by the publications for the Day One Support for 

Young People Trailblazer project (https://www.gov.uk/government/publications/day-one-support-

for-young-people-trailblazer), which now forms one of cases for the IDSS case base, see details in 

http://www.citispyce.eu/citispyce-repository-case-studies
http://www.citispyce.eu/citispyce-repository-case-studies
http://ec.europa.eu/social/main.jsp?catId=738&langId=en&pubId=8080&furtherPubs=yes
https://www.style-research.eu/
https://www.gov.uk/government/publications/day-one-support-for-young-people-trailblazer
https://www.gov.uk/government/publications/day-one-support-for-young-people-trailblazer
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Table 1. These reports describe the project aims, activities, suggested improvements and provides a 

statistical evaluation in terms of employment benefit claimant counts. A profile of participants, their 

barriers to work, the qualities they developed through attending the programme and their 

employment outcomes after the programme is given. The employment outcomes are compared 

with those from a control group (employment benefit claimants who chose not to take part in the 

Day One Support project). 

Table 1 An example of project with enough details to form a case in the case base 
Project Name Day One Support for Young People 

Project Description  European Social Fund (ESF)-funded mandatory programme designed to help 
young people aged 18 to 24 with less than six months’ work history get the 
skills and experience they need to help them move into employment. 

Intervention Level 1 Regional 

NUTS Code ½ UKI (London) 

Intervention Level 2 Urban 

Funding Bodies Government; ESF 

Specify if other type of Provider Placements mainly in third sector (charity) organisations. A few private 
sector businesses and public sector organisations also provided placements. 
Job Centre Plus, part of public employment service, made referrals 

Aim of Intervention Help unemployed young people with less than six months work history get 
the work experience they needed to move into employment. 

Age range of target group 18-24 

Characteristics of target group 
(including barriers) 

Unemployed. Less than six months work history. Barriers perceived by 
claimants: lack of work experience (40%); lack of jobs in the local area (22%); 
lack of qualifications (10%). 

Intervention Sector 010 Basic programmes; 090 personal development; 341 Wholesale and 
retail sales; 346 Secretarial and office work; 347 Working life  

Intervention Size 11,020 referrals; 8,200 individuals 

Start Date of Intervention Nov-12 

End Date of Intervention Jul-13 

Length of intervention 13 weeks 

Main Activities of Intervention Training, work experience, mentoring or counselling 

Learning approaches used Unpaid work experience; help with job search 

Participation Voluntary Mandatory - Job Seekers Allowance claimaints were referred to the 
programme by the Job Centre.  

Sanctions applied Sanctions (stopping of benefit payment) for non-starters who had been 
referred to the programme by the Job Centre, or non-starters ended their 
Job Seekers Allowance claim.  

% age profile of participants 18-20: 57%; 21-24: 42% 

% ethnicity profile of 
participants (include 
classification method) 

White: 47%; Black: 23%; Asian 7%; Mixed 7%; other 6%; Unknown 10% 

% work experience of 
participants 

None: 45%; 1-3 months: 15%; 4-5 months: 6%; 6 months or more: 25%. 

% unemployment period of the 
participants 

Less than 1 month: 7%; 1-4 months: 39%; 5-8 months 22%; 9-12 months: 
8%; Over 1 year: 16%. OR Less than 1 year: 76%; 1 year or more: 16%.  

% participants with 
qualifications  

Level 1-2: 3%; Level 3 (GCSEs): 42%; Level 3/4 (A levels/HNC): 37%; Level 5: 
14%. GCSE: General Certificate of Secondary Education. 
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% participants with disabilities 
(learning, physical, limiting) 

 

% of participants completing the 
programme 

22% completed full 13-week placement. 29% partially completed a 
placement.  

% of participants moving into 
any paid employment  

26% 

% of participants securing 
sustained employment/self-
employment  

72% of the 26% who moved into paid employment still in employment 5-7 
months later (18% of completers, 32% of all those who started a placement) 

% of participants more 
optimistic about finding a job 

85% of completers believed more attractive to potential employers 

% of participants reporting a 
gain in confidence 

80% of completers felt more confident; 94% more confident of being able to 
cope with routine of going to work.  

% entering education/ training  22% of starters 

… … 

 
By Year Two, more cases with enough details have been collected, 77 of which have been transposed 
into the case base, details shown in Table 2. 
 

Table 2 Data sources of cases collected (September 2018) 
Cases Details 

The STYLE project 
database (44 cases) 

A database of youth employment measures created by the STYLE (Strategic 
Transitions for Youth Labour in Europe) project (https://www.style-research.eu/). 
This database is well structured with relevant attributes, such as the project aim, 
the target group, the project activities, duration, numbers of project beneficiaries, 
and contains project outcomes, evaluations and source data references. 

TalentMatch 
BlackCountry (1 case) 

2016 Annual report from the TalentMatch project for the Black Country region 
UK). TalentMatch is funded by the EU Social Fund and the UK Big Lottery Fund. 

ENLIVEN survey (7 cases) The survey set out by ENLIVEN to project providers 
(https://h2020enliven.org/2017/07/17/info-tool-guide-neet-policy-decisions/): 
online from July 2017, 7 cases collected so far 

Evaluation of the Day One 
Support for Young People 
Trailblazer, November 
2014, UK Department of 
Work and Pensions (1 
case) 

This is the most complete project evaluation located. It contains a profile of 
project participants, their barriers to work and outcomes as a result of attending 
the project. The outcomes analysed are both “hard” (number of participants with 
increased job search activity and finding paid work) and “soft” (increased self-
confidence, confidence relating to employment). 

UK (24 cases) 
Appendix A 

Programme government department and third sector evaluations located by 
internet searches and suggestions from the University of Edinburgh partner. 

CitiSpyce project (21 
cases) 

CITISPYCE: FP7 European Research Project (http://www.citispyce.eu/) 

Cases collected from the 
consortium (14 cases) 

1 from (Slovakia), 2 (Italy), 12 (Australia), 1 (Bulgaria) 
(30th September 2018) 

 
In total, a case base of 77 cases (by 30th September 2018) has been prepared containing 30 cases from 
the UK, with the remaining cases from Belgium, France, Germany, Greece, Luxembourg, Netherlands, 
Norway, Romania, Slovakia and Spain. There are 19 regional cases. In total 16 types of disadvantage 
have been identified as being targeted as follows: physical disability (nine cases), learning disability 
(three cases), mental health (four cases), women (one case), workless households (one case), 
homelessness (one case), truants (two cases), early school leavers (four cases), care leavers (four cases), 
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young offenders (seven cases), drug/alcohol abuse (two cases), low educational attainment/low 
qualifications (nine cases), transport barriers (one case), low income families (one case), lone parent 
(one case) and ethnic minority (three cases). In total 49 other semi-structured European cases have 
been located which contain more limited information. 
 
Another issue with data collection is the lack of evaluation in many project documents, hence the 
success of the project cannot be determined. Table 3 demonstrates that project evaluations are 
inconsistent. No standard evaluation technique appears to exist. A good example of an evaluation is that 
of Wildman and Stokes (1990), which describes the aims and structure of the project, short participant 
profile, problems encountered with participants, lessons learnt and outcomes for participants. The 
report also contains vignettes which illustrate how the project has helped participants. At seven pages 
long, this report is concise enough for a busy policymaker to find the time to read and contains useful 
advice for those wishing to design a project. Table 3 provides an example of project evaluation in the 
STYLE database.  
 

Table 3 An example of project evaluation (Source: STYLE project database) 
Work Experience Programme  
UK 

Guarantee for Youth 
France 

Youth Unemployment Free Region  
Netherlands 

- a net benefit to participants of 
approximately £1,950 per 
participant;  
- a neutral impact on employers;  
- a net benefit to society of 
approximately £2,050 per 
participant; 
- and a net benefit to the 
Exchequer of approximately £150 
per participant. 

- Target group 94% are NEETs & 
80% have no or low qualifications 
BUT unable to reach unregistered 
NEET 
- 29% had found a job after the 
measure (12 months) 
- 14% had entered a training 
programme 

 - Employment (after 1 month) is 
52%. 
 - Some 77% are in employment 
which matches their qualification 
level & 60% are in employment 
which relates to the content of 
their education. 

2.2 Case Representation 

The 78 attributes used to store cases in the case base have been identified and analysed using different 
methods. The initial list of case attributes was established based on discussion with project partners, 
information provided by Talent Match Young and Successful project and the following documents: ONS 
standard on Religion, NUTS standard on location, ONS Ethnicity standards, NQF qualification standard, 
CEDEFOP Fields of Training Manual (Office for Official Publications of the European Communities, 1999) 
and National Readership Survey Social Grade.  In addition the following documents were used to identify 
some employment barriers:  Day One Support for Young People trailblazer: impact analysis (Department 
of Work and Pensions, 2014) and Barriers to participation in education and training (Department of 
Education, 2010). Interaction with the Young and Successful project enabled understanding of the 
attributes required to describe disadvantaged young people furthest from the labour market, the 
barriers they face when seeking employment and the nuances of these barriers.  More detail of how the 
case attributes were derived is shown in Table 4. 
 

Table 4 Sources of Attributes for the IDSS 

Attributes Sources 
Participant 
Attributes 

TalentMatch Young and Successful project 
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Day One Support for Young People trailblazer: impact analysis (Department of Work 
and Pensions, 2014) 
Suggested by consortium members. 
Attribute Values derived from: 
ONS standard on Religion, , ONS Ethnicity standards, NQF qualification standard, 
National Readership Survey Social Grade 

Attributes describing 
Participant Barriers 
to Employment 

TalentMatch Young and Successful project 
Day One Support for Young People trailblazer: impact analysis (Department of Work 
and Pensions, 2014) 
Barriers to participation in education and training (Department of Education, 2010); 

Participant Outcome 
Attributes 

TalentMatch Young and Successful project 
Suggested by consortium members. 

Project Information 
Attributes 

Suggested by consortium members. 
Attribute Values derived from: 
NUTS standard on location 
CEDEFOP Fields of Training Manual 
Eurostat Urban/Rural Typology 
Activities of Intervention derived from ENLIVEN WP2 
Provider Types derived from ENLIVEN WP3 

Programme 
Outcome Attributes 

TalentMatch Young and Successful project. 
Suggested by consortium members. 

 
This is a repeated process, conducted together with building the similarity measure based on user 
feedback and system evaluation at the later stage, as shown in Figure 2. 
- To establish the case representation, attributes that reflect distinct sets of ‘problems’ discussed in 

the specific studied policy field have been identified based on discussions and understanding from 

the other WPs. In the resulting template is shown in Table 4. 

- To identify the most effective case representation, an understanding of the current role of EU 

indicators and benchmarks in the governing of adult education have been analysed. Are indicators 

measuring what is intended to be measured in terms of impact on national policy-making decisions? 

Is their translation being conceptually accurate across countries? How is the data collected on the 

basis of these indicators being politically used? 

- To aid understanding the case attributes are placed within three groupings: Project information 

attributes, Project participants attributes and Project outcomes attributes. Project information 

attributes provide details of the project and describe its aims and activities. Project participant’s 

attributes provide a profile of the young people engaged on the project. They offer an overview of 

the type of young person taking part. Project outcomes attributes indicate whether the project 

achieved its aims. 

Table 5 The template of attributes for cases, i.e. case representation 
Project Information Attributes Project Participants 

Attributes 
Project Outcome Attributes 

• Project Name 
• Project Description 
• Location (NUTS code) 
• Aim 
• Intervention Level 1 
• Intervention Level 2 
• Funders 

• % Age profile 
• % Male 
• % Female 
• % by ethnicity 
• % by religion 
• % Married/co-habiting 
• % Parents 

% Participant completion rate 
% Participant gaining any paid employment 
% of participants securing employment/self 
employment for 35 or more hours per week 
% of Participants attending at least one job 
interview  
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• Provider types 
• Cost 
• Age range of target group 
• Intervention target sector 
• Characteristics of target group 

(barriers) 
• Intervention size, start and end 

date & length 
• Main Activities of the 

Intervention 
• Learning Approaches Used 
• Participation Voluntary/ 

Mandatory 
• Sanctions applied 
• References to project 
• Email of project 

administrator/contact 

• % Lone parent 
• % by social class 
• % Work experience 
• % Unemployment period  
• % Disabled 
• % by qualification level 

(ISCED levels 0-5+) 
• % Migrants 

% of participants securing a work placement/ 
apprenticeship 
% of participants more optimistic about finding a 
job 
% of participants reporting a gain in confidence 
% entering education/training 
Extra Survey Attributes 
Participant attributes associated with successful 
outcomes? Reasons for saying this? 
Success of Intervention (1-5 scale). Reasons for 
assigning this value. 
Value for money? 
Improvements? 
Negative outcomes 
Any other categories of interest  

 
In addition, the Participant profile attributes have the following associated metadata: whether attribute 
is estimated or collected and confidence in estimation on a 1-5 scale. The Project outcome attributes 
have the metadata: whether attribute is intermediate, provisional or finalized data. This metadata was 
provided by projects participating in the ENLIVEN survey or derived from existing evaluation literature. 
This list of attributes will be used as the template to store details of cases, thus to represent cases in the 
case base. Note that not all of these attributes will be used as the key attributes to compare cases and 
assess case similarity, as discussed in Section 2.3. 

2.3 Similarity Measure 

Compared with traditional knowledge based methodologies, which return solutions of the exact match 
to enquiry from the users, CBR retrieves similar cases to the enquiry case by using a similarity measure 
to support decision making, as shown in Figure 1. If a direct project match is not available, similar 
projects can still be suggested to support decision making. 

2.3.1 Identification of Key Attributes 

In CBR systems, not all attributes can contribute to retrieving the most relevant or useful cases in terms 
of supporting informed decision making. In the IDSS developed in Enliven, therefore, only those key 
attributes which can effectively measure the relevance between cases in terms of policy making are 
used in calculating the similarity between cases thus to retrieve useful cases for the input case. 
Knowledge acquisition, the key stage in WP8, has been carried out to identify key attributes thus to 
determine similarity between projects, and retrieve similar cases that are truly useful for the decision 
makers. That is, with fewer key attributes, or a greater number of less useful attributes, the retrieved 
cases might not be of sufficient relevance to support decision making. Further verifications and 
refinements of these key attributes will be conducted in the next stage of IDSS development and system 
training in Year Three. 
 
Based on the case representation identified in Table 4, the key attributes in terms of assessing useful 
cases in the case base have been identified based on discussions and workshop exercises at a project 
workshop held at Bilbao in June 2018 within the Enliven consortium. At the workshop, a triadic 
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elicitation technique was used to determine the 4 key attributes for calculating the similarity between 
programmes for the CBR tool. The consortium was divided into groups, each given a set of cases of 78 
attributes. Discussions have been carried out to rank similar cases, and determine the key attributes 
used to do such ranking. Based on advice received by consortium members, four key attributes have 
been selected from each of the groups, respectively. At the discussions after the group exercises, it was 
agreed within the whole consortium that this choice will enable the IDSS to be widely applicable to 
many types of end users.  
 
An initial set of four key attributes, namely Location, Aims, Target groups and Activities have been used 
as the key attributes. It has been found that expert opinions vary as to which attributes were most 
important, rendering the method of calculating similarity unclear. In practice, it is likely that different 
users may find different key attributes of higher priority / importance when retrieving the cases for 
decision making. An adaptive method, where users could adjust the importance of the key attributes via 
an interactive interface, has been developed in the current IDSS. See more details in the report on 
Milestone 4. 

2.3.2 Similarity Between the Categories of the Key Attributes 

Based on the identified four key attributes, similarity measure is calculated by using Equation 1, where 
- S(CI, CS) represents the similarity between the input case CI and source case CS in the case base; 

- wi represents the importance of the key attribute i in calculating the aggregated similarity; 

- 𝑎𝑖
𝑆 and 𝑎𝑖

𝐼 represents the value of attribute i in the input case CI and source case CS, respectively. 

𝑆(𝐶𝐼 , 𝐶𝑆) = ∑ 𝑤𝑖(𝑎𝑖
𝐼 − 𝑎𝑖

𝑆)

4

𝑖=1

 

Equation 1 Similarity Measure 

In the knowledge base, similarity measure using Equation 1 uses a weighted sum technique to calculate 
an aggregated similarities on the identified key attributes. First, the similarity between the attribute 

values 𝑎𝑖
𝑆 and 𝑎𝑖

𝐼 in the input case CI and source case CS is calculated, i.e. (𝑎𝑖
𝑆– 𝑎𝑖

𝐼). This reflects the 
similarity between the two NEET projects in terms of attribute i. Next, the similarities are weighted 
according to their importance in measuring the similarity between two projects. Finally, the weighted 
similarities of attributes are aggregated to reflect the overall similarity between two projects. 
 
Each of the key attributes may take different attribute values. These values of the key attribute are used 
to compare the similarity between the input case and source case in terms of the key attribute under 
consideration. These weighted similarities between each pair of key attributes in the two cases being 
compared are then aggregated to calculate the overall similarity between two cases. 
 
In the IDSS, types of attribute values are used in the similarity measure to compare two cases. For 
example, the key attribute "Aims" has four categories "Provide work experience", "Education/Training", 
"Employability" and "Direct support measures". Attribute values of these four categories are quantified 
using the below two methods, thus the key attribute can be compared. 
 
To build the similarity measure 𝑆(𝐶𝐼 , 𝐶𝑆), two methods, namely clustering analysis and knowledge 
acquisition from experts, have been used to set the similarity between (sub-)categories of attributes, i.e. 

(𝑎𝑖
𝑆– 𝑎𝑖

𝐼). The categories and sub-categories for key attribute values have been created as shown in 
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Appendix B based on the bounded agency theory (Evans, 2007) and discussions with the UEDIN and 
UNOTT Education teams. The key attributes “Aims” and “Activities” share the same categories. 
 
In the first method, similarities of the (sub-)categories are analysed in WP2 by using hierarchical 
clustering, based on the coded information extracted from the cases. One example of such analysis for 
the key attributes Aims and Activities is shown in  
Figure 3. SPSS has been used to undertake the analysis based on the core variables (i.e. Aims and 
Activities) in the dataset. As the different aims have been coded as binary outcomes per aim (0 if not 
present, 1 if present), a binary method of Squared Euclidean Distance has been used to explore the 
differences between different types of project aims and activities. The output generated by SPSS has 
then been manually analysed with text markers and pens to make a sound interpretation of the clusters 
coming out of the analysis. 
 
As shown in  
Figure 3, (sub-)categories have been grouped into different clusters, those within the same cluster have 

a higher similarity (i.e. closer to each other). This analysis provides useful knowledge to calculate (𝑎𝑖
𝑆– 

𝑎𝑖
𝐼) in the similarity measure as shown in Equation 1. 

 
Figure 3 Clustering Analysis on the Key Attribute "Aims" and “Activities” 

 
 
In the second method, tables of similarities between (sub-)categories for all the key attributes (as shown 
in Table 5 – Table 8) have been used in knowledge acquisition from experts in the UNOTT Education 

team. These similarity values for attributes are used to calculate (𝑎𝑖
𝑆– 𝑎𝑖

𝐼) as shown in Equation 1. The 
similarities are ranked on a scale of 1 – 5, where 1 indicates slightly similar and 5 indicates identical 
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attribute categories. To calculate similarities within the IDSS, these rankings have been converted into 
percentage values. 
 
In particular, similarity values for the “Location” attribute in Table 8 were derived from Fenger (2007) 
who applied Hierarchical Cluster Analysis to group countries based on 20 variables relating to welfare 
state regime (e.g. % of GDP spent on social protection, Public spending on education). For the IDSS 
Fenger’s technique was deemed to be the most appropriate method determine similarity between 
countries. Fenger’s “Rescaled distance cluster combine” value is converted to a percentage value and 
inversed in order to correspond with the other ENLIVEN similarity values (i.e. 1 is least similar and 100 is 
identical). Some countries are classified together within the literature reviewed by Fenger, thus have the 
same similarity values (i.e. Portugal is the same as Spain, Australia the same as UK, Luxembourg the 
same as Netherlands). 
 
Knowledge discovery is a repeated process to continuously enhance the system performance in terms of 
the usefulness of the retrieved cases, which will be conducted in the later stage based on user feedback 
and evaluation. 
 

Table 6 Similarity Values for Attributes “Aims” and “Activities” 
Aims/Activities Category Similarity 

 Work 
Experience 

Education/ 
Training 

Employability Provide Support 
Measures 

Work Experience 5 3 4 2 

Education/Training 3 5 3 2 

Employability 4 3 5 2 

Provide Support Measures 3 2 2 5 

 
Table 7 Similarity Values for the “Situation Experienced by Participants” Attribute (higher category level) 

Target Group Category Similarity  
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General 5 2/3 1 4 2/3 2/3 4 4 4 2/3 2/3 4 

Individual 1 5 4 1 4 4 4 4 4 4 1 1 

Structural 1 1 5 1 1 1 1 1 1 1 4 4 

 
Table 8 Similarity Values for Attribute “Situation Experienced by Participants” (lower category level) 

Target Group Lower Level Category Similarity 

 Individual Structural Cultural  
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Age-related 2/3 5 3 4 4 2 4 4 4 

Disability/health 1 3 5 4 4 2/3 4 4 4 

Educational 2/3 4 4 5 4 1 3 2 3 

Additional social 
disadvantage 

4 3 4 4 5 4 4 3 4 

Ethnicity 4 2 2/3 1 4 5 4 4 4 

Structural Institutional 4 4 4 3 4 4 5 4 3 

Labour Market 4 4 4 2 3 4 4 5 3 

Cultural 4 4 4 3 4 4 3 3 5 

 
Table 9 Similarity Values for Attribute “Location” 

 AT AU BE BG CZ DE DK EE EL ES FI FR HR HU IT LT LU LV NL NO PO PT RO SE SK UK 

Austria AT 100 28 84 1 1 64 28 1 64 64 28 76 1 1 64 1 76 1 76 28 1 64 1 64 1 28 

Australia AU 28 100 28 1 1 28 32 1 36 36 32 36 1 1 36 1 36 1 36 32 1 36 1 32 1 64 

Belgium BE 84 28 100 1 1 84 28 1 36 36 28 76 1 1 64 1 76 1 76 28 1 64 1 28 1 28 

Bulgaria BG 1 1 1 100 60 1 1 80 1 1 1 1 64 64 1 80 1 80 1 1 80 1 48 1 80 1 

Czech 
Republic CZ 

1 1 1 60 100 1 1 60 1 1 1 1 60 60 1 64 1 64 1 1 48 1 48 1 64 1 

Germany DE 64 28 84 1 1 100 28 1 64 64 28 76 1 1 64 1 64 1 64 28 1 64 1 64 1 28 

Denmark DK 28 32 28 1 1 28 100 1 28 28 64 28 1 1 28 1 28 1 28 64 1 28 1 64 1 32 

Estonia EE 1 1 1 80 60 1 1 100 1 1 1 1 60 60 1 84 1 96 1 1 64 1 48 1 80 1 

Greece EL 64 36 36 1 1 64 28 1 100 84 28 64 1 1 80 1 64 1 64 28 1 80 1 28 1 28 

Spain ES 64 36 36 1 1 64 28 1 84 100 28 64 1 1 80 1 64 1 64 28 1 80 1 28 1 28 

Finland FI 28 32 28 1 1 28 64 1 28 28 100 28 1 1 28 1 28 1 28 64 1 28 1 96 1 32 

France FR 76 36 76 1 1 76 28 1 64 64 28 100 1 1 64 1 64 1 64 28 1 64 1 28 1 28 

Croatia HR 1 1 1 64 60 1 1 60 1 1 1 1 100 64 1 64 1 64 1 1 64 1 48 1 64 1 

Hungary HU 1 1 1 64 60 1 1 60 1 1 1 1 64 100 1 64 1 64 1 1 64 1 48 1 64 1 

Italy IT 64 36 64 1 1 64 28 1 80 80 28 64 1 1 100 1 64 1 64 28 1 80 1 28 1 28 

Lithuania LT 1 1 1 80 64 1 1 84 1 1 1 1 64 64 1 100 1 84 1 1 80 1 48 1 80 1 

Luxembourg 
LU 

76 36 76 1 1 64 28 1 64 64 28 64 1 1 64 1 100 1 76 28 1 64 1 28 1 28 

Latvia LV 1 1 1 80 64 1 1 96 1 1 1 1 64 64 1 84 1 100 1 1 80 1 48 1 80 1 

Netherlands 
NL 

76 36 76 1 1 64 28 1 64 64 28 64 1 1 64 1 76 1 100 28 1 64 1 28 1 28 

Norway NO 28 32 28 1 1 28 64 1 28 28 64 28 1 1 28 1 28 1 28 100 1 28 1 96 1 28 

Poland PO 1 1 64 80 48 1 1 64 1 1 1 1 64 64 1 80 1 80 1 1 100 1 48 1 88 1 

Portugal PT 64 36 64 1 1 64 28 1 80 80 28 64 1 1 80 1 64 1 64 28 1 100 1 28 1 28 

Romania RO 1 1 1 48 48 1 1 48 1 1 1 1 48 48 1 48 1 48 1 1 48 1 100 1 48 1 

Sweden SE 64 32 28 1 1 64 64 1 28 28 96 28 1 1 28 1 28 1 28 96 1 28 1 100 1 28 

Slovakia SK 1 1 1 80 64 1 1 80 1 1 1 1 64 64 1 80 1 80 1 1 88 1 48 1 100 1 

United 
Kingdom UK 

64 64 28 1 1 28 32 1 28 28 32 28 1 1 28 1 28 1 28 28 1 28 1 28 1 100 

2.4 The Initial Knowledge Base with Similarity Measure 

Based on the case base built with 77 cases, the initial knowledge base has been established with the 
case representation in Section 2.2 and similarity measure in Section 2.3. There are in total 77 cases of 
NEET projects in the knowledge base. With the unified template, future cases can be added into the 
case base under the same set of 78 attributes. The case base will be continuously extended in the next 
stage of project. 
 
Among the 78 attributes representing the cases, the key attributes, namely the Aims, Activities and 
Target Groups (Situation Experienced by Participants) as shown in Figure 4 will be used to retrieve the 
most similarity cases from the case base, using the Similarity Measure as shown in Equation 1, detailed 
in Section 2.3. An example case retrieved from the case base is presented in  
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Figure 5. 
 

Figure 4 Opening Search Screen of the Knowledge Base 

 
 
 
 
 
 
 

Figure 5 Results Screen of the Knowledge Base 

 
 
More details of the operation of the knowledge base is described in the document Manual MS4 which 
accompanies the knowledge base. The initial knowledge base is built with a main table of 



25 | P a g e  
 

 

“IDSSCasesCurrent” of 78 attributes. Three related tables are created to contain the key attribute values 
for a case (AimforCase, ActivityForCase and TargetGroupForCase), which are used to calculate the 
similarity measure. Interaction with the user is provided by two forms: SimilarityFilterFour (see Figure 4) 
and SimilaritySearchFour (see  
 
 
 
 
 
Figure 5). SimilarityFilterFourenables user input to search the case base with the defined key attributes. 
Similar projects returned will be displayed in the form SimilaritySearchFour with a relevant subset of 
case attributes. 

2.5 The Transferability of the IDSS to Other Types of Programmes 

After intensive discussions at the Enliven consortium in the first stages of the project, the scope of the 
IDSS has been defined in order to address projects targeted at vulnerable adults in society, which is one 
of the focuses of research in WP1 and WP2, see Appendix D. It was then decided that the target groups 
of the projects concerned in the IDSS should be NEETs. This target group formed a manageable and 
illustrative sub-category of vulnerable adults about which sufficient data and expertise was accessible to 
WP8 researchers for the IDSS research.  Through existing contacts WP8 researchers were aware of 
locally available experts within this area.  It was not possible for the IDSS to address all aspects of 
vulnerability as defined by the ENLIVEN project within the allotted timespan but by focusing on NEETs it 
was possible to build a demonstrator to illustrate the applicability of the IDSS methodology (case-based 
reasoning).   To address other vulnerable groups the same knowledge discovery process as utilised by 
the IDSS could be employed to ascertain appropriate case attributes, key attributes and similarity 
measures relevant to those groups.  To expand the IDSS to encompass more types of vulnerability it 
would be possible to add additional case templates to consider further sub-categories of vulnerability. 
 
WP8 researchers recognise that not every young person who is NEET is vulnerable but a substantial 
number possess vulnerable characteristics.  Mental health problems, disability, housing issues, lack of 
lack of support by family or peer group, poverty, substance misuse, engagement with gangs and lack of 
basic skills represent some of the significant issues that young people furthest from the labour market 
may be facing.  Based on a review of European media Mascherini (2018) found that “The NEET concept 
has the capability to increase the understanding of the various vulnerabilities of young people by placing 
particular groups such as the low educated, early school dropouts, young mothers, or young people with 
disabilities at the center of policy debates. These groups would otherwise simply be classified as 
inactive, usually with very limited attention being dedicated to them from a policy perspective.” 
 
As noted by Mascherini (2018) the D2.2 concept of “low-educated” is one of the barriers that many 
NEETs possess.  Young people with low levels of education are three times more likely to be NEET than 
those with tertiary education (Eurofound, 2012), hence D2.2 can be viewed as considering a subset of 
NEET. 
 
At the discussions within the consortium, it was agreed that the four key attributes could also be used to 
calculate the similarity between projects on other types of vulnerable adults, other than NEETs. The 
same methodology used in developing the IDSS on NEET projects can be transferred to develop IDSS on 
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other types of projects. A similar case representation, although certain new attributes may be needed, 
could be used by researchers in the community to develop IDSS on other types of projects (migrant / 
ethic integration and general employment, etc.). 
 
In WP1, examination has been undertaken of how lifelong learning, social exclusion and vulnerability are 
conceptualized and constructed at policy level. In WP2, seven categories of lifelong learning provision 
typology have been developed, aiming at identifying forms of provision specifically available for the 
most vulnerable adults in society. Insights have also been obtained on the types of interventions 
focusing on low-qualified adults. These theoretical, conceptual and empirical research findings (see 
Appendix D) will be explored in the next stage of IDSS development. 
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3. Data Mining on a Case Study 

Along with the data collection on existing NEET projects for building the case base, a detailed study on 
the TalentMatch Young and Successful project has been conducted to gain a deeper understanding on 
the distance to labour market of young people. A machine learning technique, decision tree, has been 
used to gain in-sights of key barriers of employment in the project. The extensive details of the case 
study on the TalentMatch project will be stored in the case base of the IDSS. The relationship with 
practitioners has allowed us access to project data and to practitioners who have a deep understanding 
of developing and implementing effective projects targeted at disadvantaged young people, and within 
a specific geographical context. This collaboration was used to inform choice of attributes for the IDSS 
case base. 

3.1 Case Study: The TalentMatch Project 

This research analyses the survey data for the TalentMatch project to discover the main sources of 
inequality forming the barriers that young people who are NEET face on their journey into employment. 
The UK-based Talent Match is a £108million investment project by the Big Lottery Fund and is designed 
to support young people aged 18 to 24 to gain employment. Talent Match is a voluntary project which 
targets young people who are long-term unemployed and who have multiple barriers to employment. 
The Young and Successful project represents a strategic investment on behalf of the Big Lottery Fund’s 
Talent Match project in a ‘test and learn’ initiative to understand more about the effective interventions 
that are required to support young people who are NEET to develop their employability. Central to the 
Young and Successful project is a mentoring service which provides one to one support for participants. 
Talent Match consists of 21 regional partnerships. Each partnership is autonomous, developing solutions 
in response to local needs. The Young and Successful project is the partnership for Derbyshire and 
Nottinghamshire in the East Midlands area of the UK. 
 
All young people engaged on TalentMatch are expected to complete a survey entitled the Common Data 
Framework, designed by the Centre for Regional Economic and Social Research at Sheffield Hallam 
University. The survey enables monitoring of the characteristics of the young people participating in 
TalentMatch, the activities they have undertaken, how this has influenced them personally and what 
impact it has made on their labour market outcomes. It is completed by participants at a baseline stage 
(on entry to the project) and then at the completion of three, six, 12, and 18 months upon the project, 
to understand progress into employment and how situations experienced by the participants (such as 
health, family circumstance or housing) impact upon this (Talent Match Common Data Framework 
Manual, 2018). 
 
To identify potential barriers to employment and to try to comprehend the underlying causes the 
TalentMatch survey, information was considered from two data mining aspects: 

1. Proximity to the Labour market analysis 

2. Decision tree analysis of labour market indicators. 

A measure of proximity to the labour market has been created by Sheffield Hallam University 
(Sanderson and Wilson, 2015). The measure considers how likely a young person is to be in work given 
their characteristics, experiences and capabilities. 
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A decision tree is a machine learning classification model represented as a tree, where each node 
represents an attribute, each branch represents a decision and each leaf represents a classification. The 
decision trees created are considered in terms of Maslow’s hierarchy of needs. 

3.1.1 Proximity to the Labour Market analysis for the ‘Young & Successful’ project 

The proximity to labour market measure has a range of zero to 12 and is created by summing twelve 
indicators, each of which is scored on a binary scale of 0 or 1. The greater a young person’s score on this 
measure, the more likely they are to be in employment. The twelve factors are shown in Table 6. 
 
Previous work at Sheffield Hallam University created two categories consisting of participants furthest 
from and nearest to the labour market and compared the proportion of participants in each category. 
The comparison considered category values on entry to the TalentMatch project, at three months and at 
six or 12 months (depending on the most recent data) for all 21 partnerships. It was discovered that the 
TalentMatch project was having a positive impact on a participant’s proximity to labour measure. The 
percentage of participants in the two categories furthest from the labour market decreased from 54 per 
cent on entry to 41 per cent three months after starting the project and then at 6/12 months to 36 per 
cent. For the two categories nearest to the labour market the percentage of participants increased from 
the baseline value of 30 per cent to 44 per cent at three months and to 50 per cent at 6/12 months. 
Sheffield Hallam University also considered progression towards the labour market by form of support 
received. They discovered that those forms of support which had the greatest effect on increasing the 
measure were in-work support, financial support, support with travel and peer mentoring (Sanderson & 
Wilson, 2015). 
 

  Binary score 

  1 0 

have a limiting disability No Yes 

have children No Yes 

attained five or more GCSEs at grade A* to C (including 
English and Maths)  

Yes No 

understand the skills that employers want In agreement Not in agreement 

have good specific skils for desired job In agreement Not in agreement 

setting and achieve goals Good at this skill Not good at this skill 

managing feelings Good at this skill Not good at this skill 

confidence/self esteem Good at this skill Not good at this skill 

have appropriate clothes for an interview In agreement Not in agreement 

involved with drugs/alcohol support, negative factor Not involved Involved 

involved with mental health services, negative factor Not involved Involved 

ever had worked before. Yes No 

Table 10 Scores for Proximity to labour market factors 
 
This WP 8 research aims to discover whether the features of the Young and Successful project aid young 
people on their journey to employability and at what level of the proximity to labour market measure 
employment is achieved for Young and Successful participants. The level at which employment is 
achieved has implications on the length and type of support employability projects should offer 
participants. The indicators comprising the level at which employment is achieved are considered in 
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order to determine how help can best be targeted. Figure 6 represents the percentage of young people 
achieving each of the proximity to labour market range values at the intervals assessed. 
 
After removing records with missing values the dataset comprised 926 records at baseline, falling to 175 
at 18 months. The numbers of participants on the project decrease as the young people acquire work or 
educational opportunities or drop out. 
 
Figure 6 shows the participants proximity to labour market measure increasing with time spent on the 
project, demonstrated by the rightward shift of the bars/curve across the time intervals). This suggests 
that through the on-going mentoring relationship provided by Young and Successful young people are 
able to gradually move closer to the labour market. The participant averages of the proximity to labour 
market measure at time interval show that the young people are making incremental advancements in 
their quest to improve their employability. The mean score values for young people on the project 
include both young people remaining on the project at each time interval and young people who have 
secured a job outcome since they joined the project. 
 

 
Figure 6 Proximity to the Labour Market for YaS participants 

Figure 7 displays the proximity to labour market profile of Young and Successful participants securing 
job outcomes after 3,6,12 and 18 months on the project. 
 
Figure 7 reveals that most job outcomes are achieved after a young person has achieved a proximity to 
labour market greater than six. Figure 7 illustrates that less than 10-15% of job outcomes are attained by 
young people achieving a proximity to labour market score of 1-6. By comparison between 65% and 70% 
of job outcomes are attained between levels 7-10. Around 13-20% of job outcomes are attained by 
young people possessing the higher level proximity to labour market scores of 11 & 12. These numbers 
suggest that from scores of 7 onwards young people can increasingly be supported to secure a job 
outcome. Young people accessing the young and successful project have been able to secure job 
outcomes before progressing to the higher level proximity to labour market scores of 10, 11, 12. 
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Figure 7 Proximity to the Labour Market for YaS participants securing job outcomes 

Analysis shows that the mean score required to secure a job outcome is 8.5 – 8.75. This has important 
implications for in-work support packages since it implies young people do not have fully developed 
range of basic employability skills at the point of entering the jobs market. This suggests that most if not 
all young people securing work will need to continue their journey to develop their employability skills 
and competencies after securing a job outcome. For young people securing a job outcome at proximity 
to labour market scores of six and below it is probable that these young people will require a much 
more intensive tailored package of in work support to help ensure that they can transition into 
sustainable employment. Ideally employers engaging with young people at this level should be ‘youth 
friendly’ and fully aware and willing to implement the measures recommended by schemes like the 
Talent Match mark (http://talentmatchmark.com/). It is also important to note that for some young 
people a maximised proximity to labour market score may not actually be attainable if they already have 
children or possess a life limiting disability as these are both classified as negative factors which tend to 
push young people further away from the labour market.  
 
Figure 7 shows that there is a sudden increase in the number of young people with a proximity to labour 
market score of 7 to 8 gaining employment compared to those with scores of 3 to 6. Further analysis 
was undertaken to determine which the main indicators contributing to this increase were. This analysis 
also considered whether the indicators underlying the score of 7 to 8 for young people gaining 
employment altered with time spent on the Young and Successful project. This analysis was undertaken 
with the aim of discovering specifically where participants might be aided and what influence the 
project was having on young people’s employability. Table 7 presents indicator profiles for participants 
finding work with proximity to labour market levels 3 to 6 (3-month interval), levels 7 to 8 (3-month 
interval) and levels 7 to 8 (12-month interval). The percentage of young people of the total gaining 
employment is shown for each of the 12 indicators for the proximity to labour market values specified.  
 
Comparing the profile of young people securing job outcomes achieved by young people at proximity to 
labour market levels 3-6 and 7 to 8, young people at level 7 to 8 are proportionally less likely to have a 
life limiting disability, children, involvement with drugs services and mental health issues. They are 
proportionally more likely to have worked before and have five or more General Certificate of 
Secondary Education (GCSE). Most of these factors above are not that easy for young people to change, 
however, those factors which show the most marked improvement, understanding the skills employers 

http://talentmatchmark.com/


31 | P a g e  
 

 

want and confidence, are linked with the Young and Successful project mentoring relationship. Other 
factors linked with the mentoring relationship also show improvement (having good skills for a specific 
job, setting goals). 
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Level 3-6 3 months 77.8 61.1 11.1 33.3 33.3 11.1 5.6 0.0 55.6 94.4 72.2 61.1 

Level 7-8 3 months 86.6 79.5 28.5 68 62.2 38.2 21.8 34.2 73.2 100 93.1 65 

Level 7-8 12 months 85.6 78.4 18.8 82.5 66.5 34.5 30.4 37.6 66.6 100 94.2 55.1 

Difference level 7-8 & 3-6 
(3months) 

8.8 18.4 17.4 34.7 28.9 27.1 16.6 34.2 17.6 5.6 20.9 3.9 

Difference level 7-8 (3 & 12 
months) 

1 1.1 9.7 -
14.3 

-4.3 3.7 -8.6 -3.4 6.6 0 -1.1 9.9 

Table 11 Proximity to Labour Market Profiles 

Considering the difference between young people gaining employment with proximity to labour market 
levels 7 to 8 at 3 months and 12 months participation on the project, young people at the 12-month 
interval are less likely to have worked before and have five or more GCSEs. The factor which shows the 
most improvement is; understanding the skills employers want. Presumably those young people who 
have qualifications and work experience have already found employment. The Young and Successful 
project is providing them with the ability to understand the skills employers want and gain employment. 
 
The mentoring relationship is well placed to address the needs to help young people with the “soft 
skills” which the trends identified here suggest are important in aiding them find employment. 

3.2 Data Mining using Decision Tree 

Decision tree analysis was used to examine whether quantitative evidence would support the anecdotal 
experience of service delivery which indicated the relevance of Maslow’s hierarchy of needs within the 
context of young people furthest from the labour market. Predictor importance was employed to 
determine the most important attributes.  
 
A decision tree is a tree where each node represents an attribute, each branch (link) represents a 
decision and each leaf represents an outcome. A decision tree shows the attributes required to infer the 
outcome in order of importance. For an overview of decision trees see Lemon et al (2003). Classification 
techniques create decision trees by learning the mapping between a set of predictor attributes and a 
(classification) outcome value. The decision tree is created by repeatedly changing the sequence of the 
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attributes and their values, sorting down the tree from the root (topmost) node to a leaf node. At each 
node a test is applied to the attribute to sort the data into two subsets. For this dataset a Boolean test 
was employed, e.g. have or do not have five or more GCSEs.  
 
Predictor importance calculates how much in total each predictor attribute contributes to a decision 
tree. Predictor importance is derived from summing the number of times a predictor occurs within the 
decision tree and dividing this by the lowest depth at which it occurs within the tree.  

3.2.1 An application of Maslow’s hierarchy of needs within the context of young people 
furthest from the labour market 

Analysis of the Common Data Framework statistics for Young and Successful project was performed on 
three months interval data as this comprised the largest dataset. The data was cleaned to remove 
missing values resulting in a set of 488 records. 
 
Classification tree analyses were performed using Matlab (version 2016 B) software, applying the 
defaults of 10-fold cross-validation and Gini diversity index for separation of decision tree nodes. For 10-
fold cross-validation the data is divided into 10 subsets. A tree is calculated using all of the data bar one 
subset which forms the validation set. Classification tree analysis is applied to the remaining subsets (the 
training set) and evaluated against the validation set. The process is then repeated for the each of the 
remaining subsets and validation results averaged over for the 10 passes to give an estimate of the 
model’s predictive performance. When a decision tree is created data is separated into two subsets at 
each node, minimising the impurity of the two child nodes. The Gini diversity index calculates impurity 
as the product of the probabilities of belonging to one subset or the other. 
 
Matlab provides the choice of creating simple, medium or complex trees. Simple trees have a maximum 
of four branch points, medium trees have 20 and complex tree have a maximum of a 100 branch points. 
For the dataset considered in this research simple trees were found to give the best validation accuracy. 
For cross-validation the accuracy measures a model's performance on the training set compared to the 
validation set. In 10-fold cross-validation the accuracy is created from an average attained from the ten 
validation sets. 
 
A classification tree was created setting the 12 proximity to labour market indicators measure as 
predictor attributes and the outcome value was whether or not employment had been gained. The 
resultant tree with accuracy of 73.8% is shown in Figure 8. Values of greater than 70% accuracy were 
assumed to be predictive for data within this domain. Rose et al (2005) assumed an accuracy of 69% to 
be predictive.  
 
The classification tree created supports the concept that Maslow’s hierarchy of needs is applicable to 
young people furthest from the labour market. The lowest levels of Maslow’s hierarchy of needs are 
“Safety” and “Physiological”. Mental health is a physiological need. Young people who at the point of 
access onto the Young and Successful project project are not meeting their basic physiological and 
safety needs and typically lack confidence. Having worked before enables young people to recognise 
their existing skills, knowledge and competencies to build essential self-esteem. The need for “Esteem” 
occurs at a higher level of Maslow’s hierarchy. The analysis of the importance of ‘ever having worked 
before’ also reveals the emerging evidence that suggests the ‘transformational moment’ that takes 
place when a young person realises that employment is an attainable goal after securing their first job. 
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This ‘transformational moment’ could be aligned, in part, with the concept of ‘self-actualisation’ (the top 
level of Maslow’s hierarchy) as young people personally realises the attainability of employment in their 
situation. 
 
Predictor importance analysis of the Young and Successful project data was used to identify the strongest 
predictors of employment outcomes at three months on the project. This analysis revealed three variables 
with a strong affinity with employment outcomes which included: 

• Confidence 
• Mental health  
• Ever having worked before 

 
The strongest single predictor of an employment outcome was ‘Ever having worked before’ as 
demonstrated in Figure 9. 
 

 
Figure 8 Classification tree: Proximity to labour market attributes (Predictors), Gained Employment 

(Outcome) 

 

Figure 9 Predictor Importance Analysis: Proximity to labour market attributes (Predictors), Gained 
Employment (Outcome) 
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3.2.2 Recent research on Maslow’s hierarchy of needs within the context of young people 
furthest from the labour market 

The decision to use Maslow’s hierarchy of needs as a framework for examining young people’s access to 

the labour market in the Young and Successful (YaS) programme was made by its own frontline 

practitioners, not by the Enliven academic researchers. These are professional staff working currently 

within the programme with young people who are the most economically, socially and psychologically 

vulnerable, often dealing with issues such as mental ill health, complex familial problems, poor confidence 

and a lack of any kind of work experience. The practitioners have argued that motivation is critical in the 

area of labour market access, where managing additional layers of social disadvantage requires both 

specific forms of practical support (mentors, personalised relationships and additional help in accessing 

work) and tremendous emotional and psychological effort (by both mentors and the young people 

themselves). The hierarchy of needs speaks directly to the practitioners’ contemporary experience of the 

range of often insuperable barriers which must be addressed first before young people can contemplate 

work. Whilst applications of Maslow’s hierarchy are widespread – including in the fields of management 

and motivational coaching, workforce development and even considerations to underpin the national 

spread of democracy in China – our research suggests that his theory has seldom been utilised in the field 

of youth unemployment so this is a testbed for a different kind of application.  

Maslow’s hierarchy of needs retains significance and relevance in the popular imagination, and outside of 

the walls of academia, because “it explains human nature as something that most humans immediately 

recognize in themselves and others" (Abolof, 2017, Introduction) and because it places human motivation 

firmly at the heart of explaining social actions. Maslow stimulated an enduring interest in understanding 

the interplay between individual motivation and social constraints, examining the more subjective 

elements of human experience, from his earliest work on human motivation in 1943. Joseph, Murphy and 

Holford argue that “Maslow mapped out a new psychology that described people as self-actualising 

beings, striving towards achieving their unique potential” (Joseph et al, 2018, p.387). They suggest that 

this phenomenological turn encouraged the emergence of psychologists and practitioners who recognised 

the need for what they described as height psychology, which aimed “to explore what people could 

achieve when at their very best” but that this range of phenomena could not be readily studied or 

examined using “traditional scientific methods” (Joseph et al, 2018, ibid.). 

Questions about the continued relevance of Maslow’s theory more generally remain pertinent. At a 

symposium inNovember 2017, entitled “Why We Need Maslow in the Twenty-First Century", a range of 

academics and practitioners considered the contemporary relevance of Maslow and also criticisms of the 

hierarchy of needs which have emerged over recent decades. Consideration was given to whether or not 

there is undue emphasis in his work on the individual at the expense of social connections, as well as to 

whether in Western society we are “gradually moving up the pyramid, leaving behind worries about 

survival and safety” or, instead, if globalisation has “pushed us back to those bare necessities 

compounding them with an elusive search for belonging and esteem?” (ibid.). Other criticisms have 

suggested that Maslow focused too strongly on linear movement through the hierarchy (i.e. from basic 

needs to self-actualisation) and that human life is considerably messier than this implies, with movement 
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between different levels of the hierarchy, up and down, occurring at both different points in the human 

life cycle and as a result of changing individual circumstances.  

There are several ways of responding to these prominent criticisms. One is to return to the original 1943 

text, A Theory of Human Motivation. Maslow was clear in the text that whilst he referred to a ‘theory’ of 

motivation, he considered this to be a work in progress, a “suggested program or framework for future 

research”, arguing that it must “stand or fall, not so much on facts available or evidence presented, as 

upon researches to be done, researches suggested perhaps, by the questions raised in this paper” 

(Maslow, 1943, p.372). It was not intended to be a definitive text and, in fact, he wrote a number of 

subsequent explorations of the theory (1954, 1962), including the most complete development in his 

1954 book, Motivation and Personality. Instead of suggesting that the individual focuses on a particular 

need at a given time, Maslow stated that a certain need "dominates" the human organism. He 

concentrated on identifying the basic types of motivation and the order in which they would tend to be 

met but also acknowledged the likelihood that the different levels of motivation could occur at any time 

in the human mind. Self-actualisation is “the desire for self-fulfilment …. the desire to become more and 

more what one is, to become everything that one is capable of becoming” (Maslow, 1943, p. 383). 

Therefore, in a state of extremis, the likelihood of achieving self-actualisation is made much more 

unattainable.  For people he described as “economic and social underdogs” (p.383) where all the lower 

level needs are unsatisfied, then, he suggested, the person is “dominated by the physiological needs, all 

other needs may become simply non-existent or be pushed into the background” (ibid.).  

 

Practitioners within YaS recognise the validity of this line of thinking. As they argue, “young people need 

to find a new place to belong (in the workplace). For young people who are unable to make this change, 

their ability to meet their physiological and safety needs can be severely compromised – particularly if a 

strong family network is not available to fall back on. Poverty, poor health and wellbeing, involvement in 

criminality and homelessness can and does happen to individuals unable to make the transition. From 

delivery of the service, it is clear that young people can and do disengage from the service if they feel 

that providers go straight into intense employability interventions when their physiological or safety 

needs are not met” (Richard Hazledine, ConnectMore Solutions).  Therefore, they believe a genuine 

measure of self-actualisation is attaining work – and maintaining it. To achieve this status, however, 

requires practical, personalised interventions: simply focusing on work as an end goal to the exclusion of 

tackling wider social and security issues does not work. 
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4. Conclusions 

This document presents progress made during Year Two in Deliverable 8.1. In WP8, knowledge discovery 
has been conducted on interventions across EU countries, with a focus on projects for young people Not 
in Education, Employment and Training (NEET). Based on the cases collected in Year one and Year two, 
and the similarity measure built using the identified key attributes to compare project cases, the initial 
IDSS has been built with a query form to retrieve the most similar cases to the query case input from the 
users. Good progress has been made to establish the IDSS on NEET projects across Europe to support 
policy making. 
 
The main research outcomes in Year Two have been summarised into the following two research 
findings. Corresponding recommendations are presented in Section 4.2. 

4.1 Research Findings 

Research finding A. A unified template facilitates effective documentation of rich knowledge in policy 
making in practice, which at present is in scattered forms and often lack of enough details. 
 
It has been found that a large amount of documentations in policy making have been archived during 
the years, however, quite often they are in highly diverse forms including database, documents, web 
sites, brief summaries, and free text descriptions, etc. In most of the sources, not enough details have 
been documented so as to provide useful information for future decision making in similar scenarios. 
 
The IDSS has been built step by step, while addressing a number of research issues including case 
representation, which is a unified template to store the NEETs projects, and similarity measure, which 
assesses similarity between cases to retrieve the most useful ones for decision making. 
 
A unified template of case representation is needed to represent the projects in the IDSS. Among those 
documentations of interventions with rich details, there is a lack of commonly used universal template 
which facilitates sensible comparisons between interventions and support decision making on policy 
making. This is understandable due to the broad range of interventions of different Aims, Activities and 
Target groups across different Locations. 
 
To address this research challenge in building an IDSS, a list of 78 attributes has been collected within 
the consortium via rounds of discussions at workshops. This new unified universal template with fields 
of 78 attributes stores details of interventions and models knowledge in policy making for NEETs. In 
total 77 projects have been processed and stored as cases in the unified template of 78 attributes in the 
IDSS (September 2018). Another set of 37 cases are under processing, and will be added to IDSS in the 
next stage. 
 
There is also a lack of evaluation of project outcomes, and where these evaluations exist, they are 
inconsistent. Lack of evaluations is a known problem (Mawn et al. 2017) but this has not been acted 
upon. There is a need to assess which are the most appropriate evaluation techniques for this type of 
data (for which precise numerical outcomes are difficult to achieve) and to learn from evaluation 
techniques employed in other social science disciplines such as healthcare. 
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A similarity measure has been built to assess the similarities between cases using a range of knowledge 
acquisition and data mining techniques. Among the 78 attributes which represent cases, four attributes, 
namely Locations, Target groups, Aims and Activities have been identified via workshop discussions as 
the key attributes assessing the similarity and usefulness of cases for decision making. For each of these 
four key attributes, categories are then extracted as their possible values representing different cases. 
By using clustering and knowledge acquisition, similarities between different categorical values of these 
attributes have been obtained. These similarities are finally used to calculate the overall similarity 
between projects in the IDSS. 
 
The established IDSS with preliminary user interface will be extended and used to acquire more 
knowledge, and enhanced step by step in the next stage of the project. 
 
Research finding B. Knowledge acquisition across disciplines in building intelligent systems in policy 
making presents a research challenge and opens interesting future research directions. 
 
Knowledge discovery always shows to be a challenging task in building an IDSS, especially for complex 
problems such as policy making where knowledge is difficult to be modelled. Research in WP 8 made 
good progress towards modelling such challenges using a range of methods and techniques as specified 
in Research finding A. Based on the research findings especially on categories typology and country-wise 
analysis and knowledge acquisition within the consortium, 78 attributes have been extracted from the 
documentations of interventions collected from the literature. Among these, four key attributes have 
been extracted and used in the similarity measure model, and to assess the similarity between 
interventions as cases in the IDSS. Useful cases which are similar to the one of interest can thus be 
retrieved for decision support as shown in Figure 1. The IDSS will be further enhanced based on 
feedback from different types of users in the next stage of the project. 
 
Upon one of the cases collected, the TalentMatch project, intensive analysis has also been conducted 
using decision tree, to gain in-sights of NEETs projects and demonstrate the employment of data mining 
techniques in building IDSS. The analysis aims to determine underlying barriers of young NEETs to 
employment by considering a “Distance to labour market” measure created by Sheffield Hallam 
University (Sanderson and Wilson, 2015). This measure considers how likely a young person is to be in 
work given their characteristics, experiences and capabilities. As one of the key data mining techniques 
in machine learning, analysis conducted in decision tree shows to effectively extract key features thus 
identifying the strongest predictors of employment outcomes (Palmer, et al. 2018b). 
 
In building the IDSS for decision making in policy making, effective collaborations in an infrastructure is 
the key. Regular discussions and workshops, as well as one-to-one Skype meetings, have been held 
during the project. The contributions from different WPs to the IDSS at conceptual and empirical levels 
have been summarized in Appendix D. 
 
The established IDSS with a unified representation of projects presents an excellent platform for future 
research to extract extensive knowledge using various data mining techniques in artificial intelligence. 
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4.2 Recommendations 

Recommendation A. A consistent standard of documentation within a coherent framework across 
countries for future development in research and practice. 
 
With the fast developments of building intelligent systems in a broad range of applications, there is a 
pressing demand on archiving and utilise the large amount of data collected in coherent and efficient 
ways to facilitate effective future research and practice. In the current literature of policy making, there 
is a lack of coherent form in documentation and data collection on various interventions in a consistent 
template. Building such a standard is crucial at the EU level when archiving the rich knowledge from 
policy makers in practice for future decision making. In ENLIVEN, an example of such standard has been 
demonstrated, using a unified template to represent and model various NEETs interventions. The same 
methodology is extendable and applicable to other projects with different target groups or aims in 
different countries. 
 
Furthermore, in the current literature there is a lack of a framework clearly defined with stages of the 
policy making process, associated with the corresponding policy makers and stakeholders, and across 
different countries. Building such a consistent framework presents a challenging task across different 
countries and locations, however, would be highly valuable in both practice and research to support 
coherent and comparative research. In terms of building IDSS this would provide a standard framework 
defining users for future IDSS development. 
 
Recommendation B. More research schemes supporting inter-disciplinary research within a 
standardised infrastructure. 
 
There remains a large scope of research at the interface of education and computer science, which is 
lacking in the current literature. The research in WP 8 in ENLIVEN presents an example and 
demonstration of such inter-disciplinary novel research across these two usually isolated disciplines. 
Good progress has been made addressing some of the challenges, interesting research findings and in-
sights have been obtained, and intensive research experience has been gained on effective and efficient 
collaborations across highly different disciplines in ENLIVEN. It is highly important to establish effective 
infrastructures with more schemes supporting cross-disciplinary research, to facilitate and sustain 
efficient future research collaborations and enhance effective decision making across countries. 

4.3 Next Steps 

Along with the developments in WP8, work has started in WP9 to build the intelligent decision support 
system (IDSS) based on research findings on similarity measure and case representation. Given a new 
case of interest from a stakeholder, the IDSS retrieves cases previously stored, ordered by their 
similarity to the new case, thus to support decision making based on previous projects. The performance 
of the IDSS could be further improved by including new cases in the unified template from policy makers 
or stakeholders in the future. 
 
With more cases added to the knowledge base, more analysis will be conducted in Year Three to 
examine the contributions of these cases by training the IDSS. This can be done by checking the 
retrieved cases against those expected from human experts and stakeholders, thus to iteratively refine 
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the case representation and similarity measure. Building an IDSS is a repeated processed based on users’ 
feedback and system evaluation. 
 
  



40 | P a g e  
 

 

 

5. References 

Aamodt, A. & Plaza, E. (1994) Case-based reasoning: Foundational Issues, Methodological Variations, 
and System Approaches, AI Communications, 7(1): 39-59. 
 
Abulof, U. (2017-12-01). Introduction: Why We Need Maslow in the Twenty-First Century. Society. 54 
(6): 508. 
 
Fondazione G. Brodolini (2018) Synthesis Report of ESF 2017 Annual Implementation Reports 
 
Eurofound (2012), NEETs – Young people not in employment, education or training: Characteristics, 
costs and policy responses in Europe, Publications Office of the European Union, Luxembourg. 
 
Evans, K., (2007) Concepts of bounded agency in education, work, and the personal lives of young 
adults. International journal of psychology, 42(2): 85-93. 
 
Fenger, H.J.M. (2007) Welfare regimes in Central and Eastern Europe: Incorporating post-communist 
countries in a welfare regime typology, Contemporary Issues and Ideas in Social Sciences, 3(2): 1-30. 
 
Fondazione G. Brodolini (2018) Synthesis Report of ESF 2017 Annual Implementation Reports 
 
Grek, S. (2009). Governing by numbers: the PISA ‘effect’ in Europe. Journal of Education Policy, 
24(1): 23-37. 
 
Joseph, S., Murphy, D. and Holford, J. (2018). Counselling training in higher education in the United 
Kingdom: Challenges and opportunities for research. Counselling and Psychotherapy Research. 
10.1002/capr.12189. pp. 387–394. 

Mascherini, M. (2018). Origins and future of the concept of NEETs in the European policy agenda. In 

Youth Labor in Transition: Inequalities, Mobility, and Policies in Europe. : Oxford University Press. 

Retrieved 6 Aug. 2019, from 

https://www.oxfordscholarship.com/view/10.1093/oso/9780190864798.001.0001/oso-

9780190864798-chapter-17. 

Mawn, Lauren, (2017) Are We Failing Young People Not in Employment, Education or Training (NEETs)? 
A Systematic Review and Meta-Analysis of Re-Engagement Interventions. Systematic Reviews 6: 16. 
PMC. Web. 28 Mar. 2017 
 
Maslow, A.H. (1943). A Theory of Human Motivation. Psychological review 50 (4):370–396. 
 
Robertson S. (2012) ‘Placing’ Teachers in Global Governance Agendas. Centre for Globalisation, 
Education and Societies, Bristol: University of Bristol. 
 
Rose, J., Saunders, K., Hensel, E. and Kroese, B.S., 2005. Factors affecting the likelihood that people with 
intellectual disabilities will gain employment. Journal of Intellectual Disabilities, 9(1): 9-23. 



41 | P a g e  
 

 

Sanderson, E. & Wilson, I. (2015) Talent Match Evaluation and Learning Contract: 2013-19 - Common 
Data Framework: Annual Report. 
 
Talent Match Common Data Framework Manual, [accessed online 13/07/18]. Available at: 
https://www4.shu.ac.uk/research/cresr/sites/shu.ac.uk/files/tm-cdf-manual1.pdf 
 
Tennant, M. (2006) Psychology and Adult Learning, London; Routledge. 

UNDP (2014) Human Development Report 2014 Sustaining Human Progress: Reducing Vulnerabilities 

and Building Resilience. New York, NY: United Nations Development Programme. UNESCO. (2012). 

Fighting Racism and Discrimination: Identifying and sharing good practices in the international coalition 

of cities. Paris: UNESCO. 

 
Wildman, P. and Stokes, M. Getting Homeless Youth in Employment and Training – a Queensland pilot 
project, Youth Studies, 1990, August, pp 38-42 
 
 
 
 
 
 
 
 
 

Appendix A. Document Sources for UK Cases 

Project Name References used URL 

Day One 
Support for 
Young People 

 Day One Support for Young People 
trailblazer: impact analysis (Department 
of Work and Pensions, 2014) 

file:///C:/Users/susan/Downloads/day
-one-support-for-young-people-
trailblzer.pdf  

Activity 
Agreements - 
Pilot 

 Evaluation of the Activity Agreements 
Pilots (Scottish Government, 2011) 

https://www.youthlinkscotland.org/m
edia/1153/activityagreementevaluatio
n.pdf 

Community Jobs 
Scotland Phase 3 
and Phase 4 
Care Leaver and 
Young People 
with Convictions 
pilot 

 Evaluation of Community Jobs Scotland 
Phase 3 & Phase 4 Care leaver and Young 
People with Convictions (Scottish 
Government [online – lasted updated 
2015]) 

http://www.gov.scot/Publications/201
5/10/2678/4  

Community Jobs 
Scotland Phase 4 
Young People 
with Convictions 
pilot 

Evaluation of Community Jobs Scotland 
Phase 3 & Phase 4 Young People with 
Convictions Pilots (Scottish Government 
[online – lasted updated 2015]) 

http://www.gov.scot/Publications/201
5/10/2678/8  

https://www4.shu.ac.uk/research/cresr/sites/shu.ac.uk/files/tm-cdf-manual1.pdf
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Inspiring 
Scotland 14-19 
Fund (2016) 

14:19 Fund Annual Report (Inspiring 
Scotland, 2016) 

https://www.inspiringscotland.org.uk/
wp-content/uploads/2017/05/1419-
Fund-Report-2016-web.pdf  

Sector based 
work academies 

Sector-based work academies - A 
quantitative impact assessment 
(Department of Work and Pensions, 
2016) 

https://www.gov.uk/government/upl
oads/system/uploads/attachment_dat
a/file/508175/rr918-sector-based-
work-academies.pdf 

Pathways to 
Apprenticeships 

Final Evaluation of the Pathways to 
Apprenticeship project, Welsh 
Government Social Research, 2015 

http://gov.wales/docs/caecd/research
/2015/150716-evaluation-pathways-
apprenticeship-programme-final-
en.pdf 

Traineeships Traineeships: Year Two Process 
Evaluation (Department for Education, 
2017) 

https://www.gov.uk/government/pub
lications/traineeships-evaluation 

Care to Learn Impact of Care to Learn: Tracking the 
Destinations of Young Parents funded 
2004/2005 (Institute for Employment 
Studies Report 436) 

https://www.employment-
studies.co.uk/ 

Cashback for 
Communities - 
whole 
programme 

Impact Evaluation of the CashBack for 
Communities Programme 2014/15 
(Research Scotland 2016) 

https://cashbackforcommunities.org/ 

Cashback for 
Communities - 
Employability 
programmes 

Impact Evaluation of the CashBack for 
Communities Programme 2014/15 
(Research Scotland 2016) 

https://cashbackforcommunities.org/ 
 

Cedar 
Foundation ESF 
Programme  

Evaluation of the Cedar Foundation ESF 
programme 2008/2011 (Deloitte, Belfast, 
2010) 

http://cedar-
foundation.org/fs/doc/publications/ce
dar-esf-evaluation-report-v3.pdf 

Cedar 
Foundation's 
Vocational 
Rehabilitation 
and 
Employability 
Programmes  

Evaluation of Cedar Foundation’s 
Vocational Rehabilitation and 
Employability Programmes (Sixteen 
Consulting, Belfast, 2014) 

http://cedar-
foundation.org/fs/doc/publications/ev
aluation-of-the-cedar-foundation-esf-
programme-2014.pdf 

Cedar Work 
Connect 

Work Connect Programme 2012 – 2016 
Programme Evaluation (Locus, 2016) 

http://cedar-
foundation.org/fs/doc/publications/w
ork-connect-evaluation-final-pdf-
doc.pdf 

Certificate of 
Work Readiness 

Evaluation of the Certificate of Work 
Readiness Programme Final Report (Skills 
Development Scotland, 2015) 

https://www.skillsdevelopmentscotla
nd.co.uk/media/41333/cwr-final-
report-20th-august.pdf 

e-skills4industry Evaluation of the National Roll-Out of 
the E-Skills4 Industry Programme Final 
Report, (National Foundation for 
Educational Research 2005) 

https://www.nfer.ac.uk/evaluation-of-
the-national-roll-out-of-the-e-
skills4industry-programme-final-
report/ 
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Employability 
Fund  

Employability Fund Formative Evaluation 
Executive Summary (Skills Development 
Scotland, 2016) Evaluation of Education 

https://www.skillsdevelopmentscotla
nd.co.uk/media/40887/ef-formative-
evaluation-executive-summary-jan-
16.pdf 

Education 
Maintenance 
Allowance Pilots  

Maintenance Allowance Pilots:Young 
People Aged 16 to 19 Years Final Report 
of the Quantitative Evaluation 
(Department for Education and Skills, 
Report 678 , 2005) 

https://www.ifs.org.uk/publications/3
456 

Statistical 
bulletin 
Apprenticeships 
NI 2013 
Quarterly 
Statistics from 
August 2013 to 
October 2016, 
Northern Ireland 
Statistics and 
Research 
Agency, 2017) 

Statistical bulletin Apprenticeships NI 
2013 Quarterly Statistics from August 
2013 to October 2016, Northern Ireland 
Statistics and Research Agency, 2017) 

http://dera.ioe.ac.uk/29069/ 

Apprenticeships  Apprenticeship Statistics: England, House 
of Commons Library, Briefing paper 
number 061113, 2016) 

https://researchbriefings.parliament.u
k/ResearchBriefing/Summary/SN0611
3 

Modern 
Apprenticeships 

Modern Apprenticeship Statistics Full 
Year Report 2015/16 (Skills Development 
Scotland 2016), MA survey Results 2012 
(Skills Development Scotland 2012). 

https://www.skillsdevelopmentscotla
nd.co.uk/media/43282/modern-
apprenticeship-statistics-quarter-4-
2016-17.pdf 
https://www.skillsdevelopmentscotla
nd.co.uk/media/42085/ma-outcomes-
report-2016-final.pdf  

Project Search Project SEARCH Evaluation: Final Report 
(Centre for Economic & Social Inclusion, 
2012) 

https://www.base-
uk.org/sites/default/files/project-
search-report.pdf 

Careers Scotland 
Inclusiveness 
Projects  

The National Evaluation of the Careers 
Scotland Inclusiveness Projects (Scottish 
Executive Social Research, 2005) 

www.scotland.gov.uk/socialresearch. 

Work 
Experience 

Employment Schemes Official Statistics 
(Department of Work and Pensions, 
2017), Early impacts of work experience 
(Department of Work and Pensions, 
2012), Work experience A quantitative 
impact assessment (Department of Work 
and Pensions, 2012), Evaluation of the 
Work Experience Placement Trial 
Research report October 2013 (The 

https://assets.publishing.service.gov.u
k/government/uploads/system/uploa
ds/attachment_data/file/731504/emp
loyment-schemes-statistics-to-
november-2017.pdf 
https://www.gov.uk/government/stati
stics/work-experience-programme-
impact-analysis 
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National Foundation for Education 
Research, 2013).  

https://www.gov.uk/government/pub
lications/work-experience-a-
quantitative-impact-assessment 
https://www.gov.uk/government/pub
lications/evaluation-of-the-work-
experience-placement-trials 

Youth contract 
for 16-17 year 
olds 

The Youth Contract for 16-17 year olds 
not in education, employment or 
training evaluation (Department of 
Education, 2014), The Youth Contract 
provision for 16- and 17-year-olds not in 
education, employment or training 
evaluation Econometric estimates of 
programme impacts and net social 
benefits (Department of Education, 
2014), Early evaluation of the Youth 
Contract wage incentive scheme 
(Department for Work and Pensions, 
2013) 

https://www.employment-
studies.co.uk/resource/youth-
contract-provision-16-and-17-year-
olds-not-education-employment-or-
training 
http://www.cedefop.europa.eu/files/
3_2_1b_evaluation_youthcontract161
7_en.pdf 
https://www.gov.uk/government/pub
lications/early-evaluation-of-the-
youth-contract-wage-incentive-
scheme-rr828 

  

http://www.cedefop.europa.eu/files/3_2_1b_evaluation_youthcontract1617_en.pdf
http://www.cedefop.europa.eu/files/3_2_1b_evaluation_youthcontract1617_en.pdf
http://www.cedefop.europa.eu/files/3_2_1b_evaluation_youthcontract1617_en.pdf
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Appendix B. Categories and Sub-categories for Key Attributes 

Key Attribute: Aims 
Category: Provide Work Experience 

Work experience  
Provide work placements  
Provide internships  

Category: Education/Training 
Work-based education  
Vocational Education  
Provide training  
Future education  
Vocational training  

Category: Employability 
Future employment / Employability  
Provide counselling for young people  
Provide  
Employer Subsidy  
Enhance economic growth  
Match skill development to Economic needs  
Help employers fill vacancies more efficiently  
Promote youth entrepreneurship  

Category: Provide Direct Support Measures 
School to work transition  
Re-engage marginalised youth  
Prevent early school leaving  
Improve qualifications  
Financial support for education  
 

Key Attribute: Activities 
Category: Provide Work Experience 

Work Experience  
Workplace training or work experience (paid)  
Work experience or workplace training (unpaid)  

Category: Education/Training  
Training  
Vocational education and training  
Training grants, wage subsidy or financial incentives for participants or employers 
Second chance for those who have left school to complete high school education 
Development of personal skills, soft skills or social skills  

Category: Employability 
Developing relevant labour market skills  
Improving access to the labour market/first job for NEETs  
Promoting entrepreneurship  

Category: Provide Direct Support Measures 
Basic skills training or basic education  
Mentoring or counselling  
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Community learning and development, active citizenship  
Facilitating the school to work transition  
Preventative measures against early school leaving  
Supporting a first job/work experience  
Subsidised youth employment/work experience projects through the provision of a wage 
subsidy to employers  
Subsidised youth employment through additional in work benefit  
Remedial measures for the re-integration of early school leavers  

 
Key Attribute: Target Group 
Category: General 

None specified  
Jobseekers  

Subcategory: Individual  
 Sub-subcategory Age-related  

Young people  
Young carers  
Young people with lack of work experience  
vulnerable/disadvantaged young people  
Young people who are unemployed  
Young people with secondary education ( 
Graduates who are unemployed (Case 44, 50, 54, 56, 63) 

Sub-subcategory: Disability/Health 
Physical disability  
Mental health  
Learning disability/ leaving a special school  
Long term health condition  
Behavioural difficulties  

Sub-subcategory: Educational 
Early school leavers  
Low educational attainment /low qualifications  
People who are disengaged from education or learning (case 17, 18) 
Truants (Case 2, 7,9) Unsure about this category as these are not NEETs 
School children  

Sub-subcategory: Additional Social disadvantage 
Homeless/Young homeless  
Care leavers  
Young offenders  
Drug/alcohol abuse 
Lone parent  
Young parent  

Sub-subcategory: Ethnicity 
Ethnic minority  
Refugees/ asylum seekers  
Migrants/English as second language  
Gypsy/travelling  

Sub-subcategory: Gender 
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Women  
Subcategory: Structural 

Sub-subcategory: Institutional 
Transport barriers  
People living in deprived areas/disadvantaged communities  

Sub-subcategory: Labour Market 
Lack of jobs locally  
Job seekers allowance claimant 
Unemployed  

Subcategory: Cultural  
Workless households  
Low income families  
Chaotic family background  
Lower socio-economic backgrounds  
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Appendix C. Publications in WP8 

1. Claire Palmer, Sharon Clancy, Richard Hazledine, Rong Qu. “Can Maslow’s Hierarchy of Needs 

illuminate the problems Young People Face in Finding Employment?”, under preparation, to be 

submitted to Social Science Computer Review. 

 

2. Claire Palmer, Sharon Clancy, Richard Hazledine, Jason Atkin, Rong Qu. “The Effect of the Young and 

Successful Programme on a young person’s proximity to the labour market”, under preparation, to 

be submitted to IEEE Transactions on Computational Social Science Systems. 

 

3. Claire Palmer, Sharon Clancy, Jason Atkin, Rong Qu. “The need for more evidence to enable the 

application of Artificial Intelligence to policy making for young people not in employment, education 

or training (NEETs)”, under preparation, to be submitted to. Journal of Computational Social Science 
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Appendix D. Conceptual, Theoretical and Empirical Insights and 
Results from WPs 1-7 and How They Feed into IDSS 

WPs Conceptual and 
theoretical results 

Empirical results How they feed into IDSS 

WP1 Definition of main 
concepts, examining how 
lifelong learning, social 
exclusion and vulnerability 
are conceptualized; 
 
Development of a 
framework for analysis of 
policies and funding 
schemes, and for 
identification of social 
narratives towards 
vulnerable groups that 
emerge from the body of 
European policies related 
to lifelong learning, 
including selection of 
“keywords” for analysis, 
elaboration of a ‘map’ of 
the corpus of frequent 
topics, or issues discussed, 
in policy documents, and 
examination of the 
concordances. 
 
Development of a 
framework to analysis the 
national policies. 
 

Review of the discursive 
construction of target 
groups among the 
European policies of 
lifelong learning both 
synchronically and 
diachronically over a 
period of 1993-2018. 
 
Analysis of national 
policies and funding 
schemes to promote the 
social and economic 
inclusion of vulnerable 
groups. 

Contrasts the main target groups 
represented in the policy 
documents. Based on the findings 
in WP1 that young at risk has the 
second highest percentage of 
mentions in the documents from 
2010-2018 (66.7%) and findings 
from the other WPs, the focus the 
pilot of the IDSS has been decided 
to be on programs addressing 
NEETs. 
 
Coordination between the 
framework of WP1 and IDSS, the 
use of categories of analysis and 
key attributes.  
 
Peer review of the reports. 
 

WP2 Construction of a seven-
category lifelong learning 
provision typology, aimed 
at 
identifying forms of 
provision specifically 
available for the most 
vulnerable adults in 
society. 
 

Extensive review of (i) 
available academic and 
policy-oriented literature 
on lifelong learning 
provisions and (ii) 
available information on 
lifelong learning 
providers in each 
participating country 
 

Data from a single policy trail relate 
to one single education and 
training intervention. As such, they 
can be seen as additional cases to 
be included in the case base 
library. 
 
The policy trails that feed into 
D2.2. (i.e. in the case of Italy), were 
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Insights on the types of 
interventions used within 
education and training 
settings, focusing on the 
needs of low-qualified 
adults. These insights were 
generated based on 
programmes that fall under 
the European Youth 
Guarantee and Upskilling 
Pathways schemes, or 
those that are very similar 
in their aims and goals. 
 
Discussion of the finding 
that, across countries, 
selected interventions for 
low-qualified adults, and 
their experiences of them, 
were found to be more 
similar than different. 
Adult learners participating 
in these courses were 
found to have a wide range 
of cumulative 
disadvantages, but seemed 
generally satisfied with 
their participation. 
Practitioners in various 
countries reported the 
need for more support and 
investment in order to 
optimize their services. 
 

Overview of the 
cumulative disadvantages 
experienced by low-
qualified adult learners, 
focusing on the 
situational and 
dispositional barriers they 
had to overcome. Data 
came from two policy 
trails per country, which 
consisted of interviews 
with adult learners, 
practitioners and local 
policy makers. 
 
 

reduced into additional ‘cases’ for 
the IDSS. 
 
The seven-category lifelong 
learning provision typology is 
included in the IDSS as values for 
the attribute "Main Activities of 
Intervention". 
 

WP3 Conceptualizations of 
policy actors and 
development of an 
‘instruments approach’ to 
examine European ‘policy 
coordination’ in adult 
education governance  
 
Conceptualization of the 
principal policy 
instruments and 
governance mechanisms 
through which complex 

Inventory of 227 policy 
actors from the public 
sector, private sector and 
third sector, including 
social partners, that 
actively contribute to 
adult education policy 
developments in the 
world, in Europe, and at 
national and local levels 
in the countries covered 
by the ENLIVEN project 
 

Information on the policy actors 
mapped helped to consider the 
broad variety of potential users of 
the IDSS, and to identify among 
these ‘policy makers’ at national 
and sub-national levels (primarily 
people working in governmental 
agencies that issue law and 
directives, fund and implement 
policy at national and local levels) 
as the final users of the IDSS. 
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intergovernmental, multi-
sectoral policy, involving 
multiple policy goals, are 
possible within the EU. 
 

Means through which the 
Renewed European 
Agenda on Adult 
Learning, Education and 
Training 2020, and the EU 
Youth Strategy into more 
or less stable frameworks 
that structure collective 
action in support of 
domestic adaptations of 
adult education policy 
within the EU. 
 

Some of the policy actors mapped 
in the ENLIVEN countries were 
invited to discuss with the IDSS 
team the potential relevance, 
usefulness and limitations of 
developing this IDSS provided 
nationally-relevant insights on the 
criteria for interrogating the IDSS. 
 
WP3 analysis provided values for 
the IDSS attribute "Provider types". 
 

WP4 Definitions of lifelong 
learning and key systems 
determinants agreed, the 
latter utilizing 5 key 
determinants. 

Potential sources of data 
have been scanned in 
order to retrieve 
indicators of lifelong 
learning and key system 
determinants of lifelong 
learning. 
 

The IDSS WPs and WP4 are 
strongly intertwined when it comes 
to the requirements of having 
quantitative methodological 
expertise. Both teams have 
discussed the methodology 
underlying the system, which 
considerably improved the IDSS 
and quantitative focus on, for 
example, the usage of weighs of 
attributes. 
 

WP5-
7 

A conceptual framework 
for studying the 
intersection of 
organisational and 
individual bounded agency 
in learning in the 
workplace and structuring 
early career phases. The 
impact of institutions 
governing work 
organisation, patters of 
young adults’ early careers, 
involvement in informal 
workplace learning and 
access to further education 
and training has been 
reviewed. The ways how a 
sufficient fit can be 
achieved between the 
institutional environment 
and policy interventions 
aiming at improved access 

16 organisational case 
studies on the interplay 
of organisational and 
individual agency in  
workplace learning in 
early career phases About  
80 case vignettes on early 
career workers’ learning 
biographies 
(formal/informal/non-
formal) reflecting the 
impact of 
availability/non-
availability of educational 
pathways (e.g. 
educational programmes 
funded by public 
authorities; co-funding 
arrangements for 
individual training costs; 
support schemes 
targeting enterprises, 

With the IDSS, a selection of 
empirical results of wp5-7 can be 
used as contrasting illustrations for 
particular points of concerns with 
regard to  * How policy 
interventions are embedded in the 
individual life course * How 
institutional patterns in skill 
formation/employment fit with 
different types of policy 
interventions. 

Case vignettes allow to illustrate 
the workings of policy 
interventions over a particular 
stretch of the life course and by 
observing their embeddedness in 
the overall life structure of the 
(former) participants 
Organisational case studies allow 
to illustrate the interdependence 
of ways to organise work and their 
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to training have been 
discussed. 
 

with early career workers 
among its beneficiaries) 
etc. 
 

related regimes of workplace 
learning on one hand, educational 
provision including second chance 
and retraining programs for 
disadvantaged young people on 
the other.  
 

 


