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reen Skills” are seen as a relevant qualification for the European 
industry, not only for the sake of the environment but also as a 

competitive advantage. Against this background the GREEN STAR project 
transferred the “GT VET - Greening Technical Vocational Education and 
Training” blueprint (a steel industry driven sustainable European training 
module) to the automotive suppliers industry. Two submodules of GT VET 
were adapted (“Energy”) or modified (Waste”), and an additional submodule 
(“Life-Cycle Assessment”) then completed the GREEN STAR training module. 
The transfer of innovation from a big company training module to SMEs and 
their regional clusters, from the steel industry to the automotive supplier 
industry, and from mechanical and electrical maintenance profiles to 
heterogeneous professions was thus conducted. 
GREEN STAR shows on the one hand the necessity of the best available 
technologies for energy reduction, the importance of reusable and 
biodegradable materials, and on the other hand how this has to go conjointly 
with an improvement of green skills and the awareness of green production 
and behaviour. It also embeds the involvement of the customers and their 
purchase decisions by improving their green awareness as well as the 
application of the green content to the whole learning chain (school - 
apprenticeship - higher technical education - continuous training - company). 
Based on the results of GREEN STAR and the experience of the project 
partners, the authors underline the necessity of funding for innovation 
development, for regional and cross-sectoral cooperation in Europe, 
embedding all the relevant actors and stakeholders, establishing a 
European platform for exchange, research and development.
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GREEN STAR: Background, 

Objectives and Partners Involved 

Gabriella Bettiol, Federico Crivelli, Chiara Salatin 

Introduction 

"For Green Jobs, A Global View"

"GreenItaly"
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1.1 The GREEN STAR Project 

Goals 
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Origin 



Process 

-

-
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-

-

-

-

-

-

-

-

Results 



1.2 The Partnership 

- Applicant co-ordinator (CO-APP) - P0:

- Core partner (PA-CORE) - P1:

- Core partner (PA-CORE) - P2: 
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- Core partner (PA-CORE) - P3:

- Core partner (PA-CORE) - P4:

- Core partner (PA-CORE) - P5:

- Core partner (PA-CORE) - P6:

- Core partner (PA-CORE) - P7:

- Core partner (PA-CORE) - P8:

- Silent partner – P9:

-

-



-

-

-
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Eco-Innovation Observatory (EIO,) Romania Country 

Profile 2013

Regional Innovation Scoreboard - Enterprise and Industry
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High-Level Study Group CARS21 - Key messages from 

Interim Report

Communication to the European Parliament and Council: 
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2 
Green Skills: Relevance and 

Policies 

Giovanni Bernardi, Giulia Meschino, Antonius Schröder 

2.1 EU VET Strategy and Green Skills Policy 

2.1.1 General EU Strategies and Policies 

Strategies - Lisbon and Europe 2020 



The Copenhagen Process 

The Bruges Communique5 



Green Skills: Relevance and Policies 15 

The EU and ‘Green Skills’ Policy 



Resource Efficient 
Europe Europe 2020 strategy for smart, sustainable, 
inclusive growth

reusing, 
repairing and recycling.

 Closing the Loop – Circular Economy: Boosting business, reducing waste, see 
http://ec.europa.eu/growth/tools-databases/newsroom/cf/itemdetail.cfm?item_id=8260 
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Figure 1 Circular Economy: An interactive diagram Ellen Mac Arthur Foundation8

close the loop



-
-
-
-

-

Green Employment Initiatives 
 

-
-
-
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-

-
-

European Sector Skills 
Councils

-

-

Automotive

-

-

-

 “We need tangible measures and 



practical support for SMEs to become more sustainable and ecological. There is 
a huge potential for the creation of new jobs, provided we can train people 
accordingly“  

2.2 Green Skills for SME Automotive Suppliers: The 
Neglected and Emerging Relevance 

Definition of Green Skills 
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Figure 2  Green job categories – ILO definition (ILO, 2011) 

- Green increased demand for occupations

Category I:

Example: Worker in solar plant, R&D
activity in energy efficiency

Category II:

Example: Teacher, journalist, banker

Category III:

Example: Chemist developing 
alternative fertilizers

Category IV:

Example: Steelworker – steel is supplied 
to windmill

Green 
employment 

effects



-

-

GREENER SKILLS AND JOBS © OECD, CEDEFOP 2014

Figure 3  Green Skills and Number of Affected Jobs13

Schmid, CEDEFOP World Congress on TVET, 13-16 May 2012
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-

-

continuous upgrade of green knowledge, skills and competences of the existing 
workforce within the automotive supplier industry. 

Green Skills for the Automotive Supplier Industry 

-
-
-

-
-



The Neglected and Emerging Relevance 

 

Relevance of the Life Cycle Assessment (LCA) 

14
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Figure 4 Simplified model of the life-cycle of a motor vehicle 

Suppliers’ relevance on green results 



 

The potential is there, what about benefits? 
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The relevance of SMEs as suppliers in the Green Supply Chain (GSC) 

-
-

-
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Difficulties in characterising green strategies in SMEs 

-
-

-



New skills for the green sector 

-

-

What formal education 
training have you or your staff undertaken in the past 12 months?', 
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-
-
-

New skills for new supplier roles 

-

-

-



-

-
-
-
-
-

-
-

-
-
-
-

-
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3 
The GT VET Blueprint15 

Antonius Schröder 

Greening Technical Vocational Education and Training GT VET

environmental

3.1 The General Framework and Development of the GT 
VET Training Module 

Green skills 
-

-

-
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Figure 5 Work Flow of GT-VET 

awareness and responsibility for 
environmental issues : 

VET Reflection on Industry Driven Requirements 



Figure 6 Company demands and VET system reflection 

Training Module Development 
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-

-

-

-

-

3.2 Sectoral European Training Module on Green Skills as 
a “Blueprint” 

-

-



-

-

-

-

-

Figure 7 GT VET Training Module as a Link between Training/Education, School and 
Company 
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3.3 Methodology of the Training Module 

-

-
-
-

Activity based learning approach 



Matrix of learning areas and levels 

Figure 8 GT-VET Sub-modules and Learning Levels 
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Level 1: Basic Information 

•

–
–
–
–

•
–
–
–
–
–
–

Level 2: Understand Background and Coherences 

•
•
•
•
•
•

Level 3: Professional Practical Knowledge/Competencies 

•

•

•
•
•

Level 4: Process Know-how 

•
•

•

•

Table 1 Learning Levels of GT VET 



Target groups 

Industry related 
main topics 

Level 1: Level 2: Level 3: Level 4:

Sub-module 
Energy

Sub-module Raw 
Materials

Sub-module: Noise

Sub-module Waste

Table 2 Target Group Level within the Sub-modules (GT-VET) 
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Duration of the (sub-) modules 

Table 3: Duration of learning units (GT-VET) 

Integration in national VET systems 

-

-

-



-

formal
national VET systems 

– Germany

– Italy

– Poland

– UK

Evaluation of the Module 
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-
-
-

-
-

-

3.4 The Submodules 

3.4.1 Energy 
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Table 4
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3.4.2 Raw Materials 

-

-

-

Electric-Arc Furnace (EAF) 



L.1: Basic
information

L.2: understand
background and

coherences

L.3:professional
practical

knowledge/
competencies

L.4: process
know-how

Title of the 
training unit

Raw Materials 
in the Steel 
Production 

Steel Production Process 
(in relation to raw 
materials reuse) 

Steel Production 
Process (in 

relation to raw 
materials) 

Identification of 
raw materials and 

their reuse  

Learning 
outcome

Initial 
understanding 
of raw material 
and its usage in 
the production 

process 

Knowing how electric 
furnace production 

process works and raw 
materials are used within 

this process 

Knowing how 
slag and scrape 
is (re)used in the 

production 
process, 

describing a life 
cycle of raw 

material 

Be familiar with 
production cycle 
in the steel plant, 
ability to the (re-

)use of raw 
material in the 

company 

Background 
information 
required

No information 
required Information from L.1. Information from 

L.2.
Information from 

L.3.

Approximate 
duration

90 minutes 90 minutes 2 days 
5-15 days

depending on the 
complexity 

Target group 
profiles

Students or 
apprentices 

with vocational 
school degree 
and no work 
experience 

Professional degree, 
max. two years of 

practice in the company 

Professional 
degree, max. two 
years of practice 
in the company 

Professional 
degree, more 

than two years of 
practice in the 

company 

Learning 
process 
(didactical 
procedure)

Lecture, group 
discussion 

exercises, test 

Lecture, group discussion 
/ work, test 

Group/team work, 
undertaking a 

given task 

Conducting an on 
project analysing 

the production 
process in the 

company under 
the perspective of 

the use and 
reuse of raw 

material 



The GT VET Blueprint 57 

Level Content Didactical measures

L.1.
Raw Materials in 
the Steel 
Production 

1. Trainer input: lecture, lead discussion
2. Trainee behaviours: listening, active participation in

exercises, looking up, collecting and filtering information,
conclude agreements, team work, presentation of the
results

3. Methods: tutor presentation; tutor led discussion, team
and/or individual work, results presentation

4. Exercises: look up, work out, explain and present main
notions;  what are raw materials, listing raw materials;

L.2.

Steel Production 
Process (in 
relation to raw 
materials reuse) 

1. Trainer input: lecture, lead discussion
2. Trainee behaviours: listening, active participation in

exercises, looking up, collecting and filtering information,
conclude agreements, team work, presentation of the
results

3. Methods: tutor presentation; tutor led discussion, team
and/or individual work, results presentation

4. Exercises: look up, work out, explain and present which
raw materials are used where and for what purpose;
saving resources – raw materials

L.3.

Steel Production 
Process (in 
relation to raw 
materials reuse) 

1. Trainer input: lecture, lead discussion
2. Trainee behaviours: listening, active participation in

exercises, looking up, collecting and filtering information,
implementation of the task, conclude agreements, team
work, presentation of the results

3. Methods: tutor presentation; tutor led discussion, team
work, results presentation

4. Exercises: Raw materials and their life cycle: the hammer
tool example

L.4.

Identification of 
raw materials and 
their reuse in the 
workplace 

1. Trainer input: lecture, lead discussion
2. Trainee behaviours: listening, active participation in

exercises, looking up, collecting and filtering information,
conclude agreements, to deliver and present information

3. Methods: tutor presentation; tutor led discussion,
individual work, results presentation

4. Exercises: completing the form, checklist

Table 5 Sub-module Raw Materials - Overview, Content and Didactical Measures 

3.4.3 Waste Materials 



all
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Table 6
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3.4.4 Noise 



Table 7 Sub-module Noise - Overview, Content and Didactical Measures 
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3.5 GREEN STAR Adaption, Modification and Extension of 
the GT VET Blueprint 

global large scale
small and medium sized 

regional enterprise clusters and value chains

-

-

-

SME culture

-

-
-
-
-
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GREEN STAR Approach: SME Cluster Related Development Setting 

GREEN STAR Approach: Motivation - Why? 

GREEN STAR Approach: Contents - What? 

- Energy

- Waste

-

GREEN STAR Approach: Framework - How? 



Outline: Further Development of GT VET by GREEN STAR 

-

-
-

-
-

3.6 Life Cycle Assessment (The new GREEN STAR module) 

Gabriella Bettiol, Chiara Salatin 

new sub-module “Life Cycle Assessment”
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1. Goal and Scope Definition

2. Life Cycle Inventory (LCI):

3. Life Cycle Impact Assessment (LCIA):

4. Life Cycle Interpretation and Improvement:
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-

-

-

-



L.1 – Basic
Information 

L.2 –
understand 

background and 
coherences 

L.3 –
professional 

practical 
knowledge 

L.4 –
process know 

how 

Title of the 
training unit 

The life cycle 
concept of a 

product 

The concept of 
environmental 
impact, effects 
and indicators 

The methodology 
of LCA 

LCA and green 
marketing 

Learning 
outcome 

To use the “life 
cycle” concept of 
a product (cradle-

to-grave) 
To be able to 
distinguish the 

different phases; 
for each phase, 

to identify 
interactions with 
the surrounding 

environment 

To analyse the 
concept of 

environmental 
impacts and their 

difference with 
respect to an 
environmental 

effect, as well as  
understanding 
the meaning of 
environmental 

indicators 

To understand 
the methodology 
of the life cycle 

assessment, see 
how it is 

structured 
according to the 

ISO 14040-
43:2006 

standards, and 
what type of 
results are 
obtained 

To understand 
the meaning of 

the life cycle 
assessment, see 

how it is 
structured 

according to the 
ISO 14040-

43:2006 
standards, and 
conduct a LCA 

study. 

Background 
information 
required 

No specific 
knowledge 

Minimum / basic 
knowledge 

Basic concepts 
on environmental 

impacts, 
production 

processes, waste 
management 

In-depth, work-
based knowledge 

Approximat
e duration 

90 minutes 120 minutes 8 hours 8 hours 

Target 
group 
profile 

First-level 
trainees / 

apprentices 

Technical 
schools students 

- Workers

Workers Specialist/ 
responsible in the 

company 
Learning 
process 

Presentation and 
group work 

Presentation and 
group work 

Presentation and 
group work, 

practical task  

Presentation, 
group and project 

work 
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Level Content Methodol
ogy 

L.1 Discover that each product has its own history starting before its supply 
and continuing after the end of use, and this history can be improved once 
there is knowledge about the impacts associated with the product.  
To learn the concept of “life cycle” of a product (cradle-to-grave), i.e. to be 
able to distinguish the different phases (from raw materials extraction and 
supply to product processing, manufacture, use and disposal); for each 
phase, to identify interactions with the surrounding environment, by using 
concepts such as  “environmental releases” and “resource inputs” 
(resource: what is purchased from the surrounding world? emissions: 
what is released into the environment? waste: what is generated?). To 
understand that key concepts such as “resources” and “releases” are the 
basis for the definition of “impacts” on environment and human health. 

See chart 
below 

L.2 What is the meaning of the environmental impact of a product starting 
from its raw materials and going through production, transport and use, 
until its disposal? How is environmental impact measured? How are 
environmental performances evaluated? This level shows what lies 
behind the LCA without following the LCA methodology according to the 
ISO standards. 

See chart 
below 

L.3 Practical implementation of LCA? What is under analysis with a LCA? 
What is it for? What is a LCA study like? 
The trainee will understand in detail concepts such as “functional unit”, 
“system boundaries”, “material and energy flows”, “inventory”, “allocation” 
and “impact quantification” 

See chart 
below 

L.4 In addition to understanding the concepts learned in level 3, level 4 is 
aimed at learning how LCA can be conducted and how the results can be 
used and disseminated for “green marketing” purposes. 

See chart 
below 



Level 1 -The concept of “life cycle” of a product (cradle-to-grave) 
Tutor/trainer Objective Method Duration Methodology notes 

Welcome address Stimulating 
curiosity

Short 
presentation

5 min

Introduction to the 
theme: concepts of 
life cycle, resources 

and releases 

Activating and 
motivating this 

theme by 
starting with a 
product or an 

example

Presentation 
+ guided

discussion
by the tutor
on a product

15 min The chosen final 
product / example 

must be easily 
“divided” into its 

primary components

Detailed explanation 
of the life cycle of a 

few products of 
interest in a sector, 

association of 
releases and 

resources to the 
impacts 

Checking 
knowledge 

about familiar 
products and 
associating 
resources / 
releases / 
impacts

Presentation 
+ 

conversation

30 min Selected products 
based on the reference 

sector (e.g. wood 
furniture items: 

window; refrigeration: 
fridge, etc.)

Exercise aimed at 
distinguishing the life 
cycle phases and the 
interaction (exchange) 
with the surrounding 

environment 

Collecting 
information, 

understanding 
and elaborating

Practical 
exercise

30 min The practical exercise 
includes matrixes and 

associations to be 
made

Contents summarised 
and final discussion 

Listening Guided 
discussion

10 min
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Level 2 -The concept of environmental impacts, effects and indicators 
Tutor/trainer Objective Method Duration Methodology notes 

Welcome address Stimulating 
curiosity

Short 
presentation

5 min

Presenting the 
concepts of life 

cycle and  
exchanges with the 

environment 
(releases and 

resources) 

Understanding 
the connection 

between life 
cycle phases 

and exchanges 
of materials and 

energy

Presentation 10 min

Presenting the 
concepts of “effect” 

– “impact” –
“indicator”

Awakening 
curiosity: “How is 

impact 
measured?“

Presentation 
+ 

conversation

30 min

Exercise aimed at 
“calculating and 
quantifying” the 

impacts 

Collecting 
information, 

understanding 
and elaborating

Practice + 
group work

30 min This practical session 
includes using Excel 

sheets and measures to 
calculate the impacts 
(practical exercise)

Which indicators? Stimulating 
attention to 

several 
indicators : “Why 
can more than 

one indicator be 
used?”

Presentation 
+ 

conversation

30 min The focus is not on the 
formula or on the 

mathematical model to 
calculate the indicator, 
but on the reason why 
several indicators are 

needed to evaluate the 
environmental 
performance

Contents 
summarised and 
final discussion 

Listening Guided 
discussion

15 min



Level 3 - The meaning of the life cycle assessment 
Tutor/trainer Objective Method Duration Methodology notes 

Welcome address Stimulating 
curiosity

Short 
Presentation

5 min

Presenting the 
concepts of life 

cycle, exchanges 
with the 

environment and 
impacts 

Understanding 
the connection 

with the concept 
of life and the 

impacts

Presentation 15 min

Presenting the LCA 
methodology 

Identifying the 
specific phases 

of the LCA 
methodology

Presentation 
+ 

conversation

240 – 
360 min

To be split in 2 or 3 
meetings depending on 

the needs

Exercise aimed at 
an in-depth study of 

the following 
concepts: functional 

unit, system 
boundaries, 

inventory, allocation 
problems 

Collecting 
information on all 

processes in-
volved in the life 

cycle of each 
component of a 
selected product 

and of its 
packaging. 

Understanding 
and processing 
inventory data

Practice, 
group work

120 - 
240 min

LCA study to be 
conducted with the 

suitable software in the 
demo version (e.g. 

SimaPro), on a specific 
product of interest

Contents 
summarised and 
final discussion 

Listening Guided 
discussion

15 min
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Level 4 – LCA and green marketing 
Tutor/trainer Objective Method Duration Methodology notes 

Welcome address Stimulating 
curiosity

Short .ppt 
presentation

5 min

Presenting the LCA 
methodology 

Identifying the 
specific phases 

of the LCA 
methodology

.ppt 
presentation 

+ 
conversation

240 – 
360 min

To be split in 2 or 3 
meetings depending on 

the needs

Exercise aimed at 
an in-depth study 
of the following 

concepts: 
functional unit, 

system boundaries, 
inventory, 

allocation problems 

Collecting 
information on 
all processes 
involved in the 

life cycle of each 
component of a 
selected product 

and of its 
packaging. 

Understanding 
and processing 
inventory data

Practice, 
group work

120 - 
240 min

LCA study to be 
conducted with the 

suitable software in the 
demo version (e.g. 

SimaPro), on a specific 
product of interest

LCA and green 
marketing 

How are the 
results of the 
LCA used?

.ppt 
presentation 

+ 
conversation

60 – 120 
min

Environmental Product 
Declaration, Carbon 
Footprint, Ecological 

Footprint, Water 
Footprint

Contents 
summarised and 
final discussion 

Listening Guided 
discussion

15 min

Table 8 Sub-module LCA - Overview, Content and Didactical Measures 
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4 
GREEN STAR Approach and 

Modules 



4.1 Literature Review: Automotive, Clusters, 
Sustainability and Skills 

Giovanni Bernardi 

practice 
issues

Automotive
Skills/Competence Sustainability/Green and Cluster
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Figure 9  Map of the literature according to the four main issues of GREEN STAR 
(automotive, cluster, sustainability, skills) 

Automotive 

pollution
energy



-
-
-
-
-

-
-
-
-
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Figure 10 The basic automobile production chain 

-

-

Sustainability 
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Green 
operations 
practices

Activities of the 
operations 
functions

Objectives 

Table 9 The most popular green practices applied in the automotive industry 



Skills 
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Table 10 Qualifications and job roles by level (related to the UK NQF)



-

-

-

-

-

Table 11 Skill requirements and skill gaps common to auto OEMs and large tier 1 
suppliers
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Table 12 Business improvement techniques process pathway 



Excerpt from Weerayute Sudsomboon, 2007 

Figure 11 Concept of Competency  
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Knowledge and 
understanding

Skills Attitudes 

Table 13 Competencies framework of automotive technology subjects on attributes 
competencies 

Clusters 

 
 



- Proximity

- Linkages: 

- Interactions

- Critical mass

[ ]
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competition 

Horizontal:

Vertical: 
Lateral: 

Technological: 

Focal: 

Network quality: 
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Cluster: Industry 

, 

Table 14 Distinction between Cluster and Industry 

4.2 Regional Background and Cluster Descriptions 
(Veneto, North-Western Romania, Basque Country) 

4.2.1 The Automotive Parts Industry in the North-Western Region of 
Romania 

Elisabeta Dumitrescu 
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4.2.2 The Basque Cluster Policy: The Automotive Cluster ACICAE 

Joseba Sainz de Baranda 

Cluster policy 



New Management Approach 

Action Framework 

-

-

-

-

-

-

-
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-

-

-
-
-
-
-

-
-
-

Background – Automotive industry 

Basque automotive sector at a glance

17% of the GDP

Export of 90%



Objectives of the ACICAE Cluster 

-
–
–

–

–

Strategic lines 

-

–
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–

–

Actions 

– strategic area of knowledge management

– strategic area of internationalisation

– strategic area of technology

– strategic area of monitoring

Automotive Intelligence Center (AIC)



–
–
–
–

–

4.2.3 The Industrial Districts of Veneto 

Simonetta Mantovani, Giorgio Cester, Paolo Armellin 

ad hoc legislative instruments
Industrial districts

 
the Regional Law on Industrial Districts, Regional Innovative Networks 
and Company Networks/Partnerships (R.L. No. 13/2014)  

new and more flexible ways of aggregation for companies 
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Industrial Districts, Innovative Networks and Company Partnerships 

46 industrial districts/clusters

 

- Industrial District

industrial district



-
-
-

-

- Company Network/Partnership

-
-

-

 

- Regional Innovative Network

-

-
-
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Agrifood, Smart Manufacturing, Sustainable Living 
and Creativity

Labour policies to sustain the Veneto production system 

- Regional planning (POR-FSE)



- Youth guarantee schemes

- Job placement measures: The apprenticeship system in Veneto

Consolidated Apprenticeship Act

-

-

-
-



GREEN STAR Approach and Modules 107 

-

Consolidated Apprenticeship Act

Consolidated Apprenticeship 
Act

 

Italian schemes of work-based learning 

-
-

Apprenticeship schemes 

-
-
-



Vocational apprenticeship 
to obtain a labour market 

qualification 

Apprenticeship for an 
educational 
qualification 

Higher education and 
research 

-

-

-

Table 15 Apprenticeship Schemes (Italy) 
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Basic and cross-sector training 

4.3 General Framework: Cluster Approach and 
Methodology 

Gabriella Bettiol, Chiara Salatin 



4.3.1 The Development of the Training Module: A Participative 
Approach to Work-based Learning 

The challenge 

-
-
-

Focus Groups 
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Figure 12 The development of the GREEN STAR training module 

-
-
-



Action Plans 

-
-
-
-
-
-
-
-
-
-
-

Adaptation to company-based training 

Adaptation to higher and secondary technical education 
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Adaptation to an apprenticeship system 

4.3.2 Evaluation design 

Alberto Vergani 

on-going

GT VET Blueprint model Green Star

Added Value

-

event

- survey

-
 

-

transfer impact study



- instrumental GT-VET model
instrument Action Plans

transfer
- context transfer process

perspective

up-skilling 
continuous 

totally 
- evaluation logic

transfer impact
study
survey

contribution

transfer impact study
real 

Contribution Analysis

Contribution Analysis theory-based approach

Action Plan conjunction 

theory
theory-of-

change

24



GREEN STAR Approach and Modules 115 

[
]

embeddedness

Action Plan

kept together
form Action 

Plan Impact Contribution Analysis 
form 

preliminary
Final Notes 

contribution story
 

4.4 Training Sub-modules / Case studies 



4.4.1 Energy 

Alexandru Gaciu, Ioan Csep 

The company: SINTEROM 
www.sinterom.ro

The action plan: Steps and participants 
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-
-
-
-
-

-

-

-
-

-

-



-

-

-

-

-
-

-
-

-

-

Technical actions 

-
-
-

-
-

-
-
-
-
-
-

-
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-
-
-
-
-
-
-
-

Figure 13 Old and new furnace, heating loss of old furnace 

Table 16 Energy and Cost Savings 



-

-

-

-

-

Conclusions 

4.4.2 Waste 

Kepa Jon Arana, Joana Mielgo 

The company: BRUSS Group 

-
-
-
-

The Action Plan: Steps and participants 
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-

-

-

-
-

-

-

-
-

Table 17 Action Plan BRUSS 

Result Area: Upgrade of operators qualification in waste management 
Indicator: Number of operators trained 
Progress indicator: Training certificate records for HR 

Activities Time Frame Person Responsible 



-

-
-

-

Level 1: What is waste? 

WASTE AND ITS IMPACT

-
-
-
-

-
-

Level 2: Waste treatment 

TYPE OF WASTE GENERATED AT THE WORK PLACE

-
-
-
-

-

Level 3: Legal requirements 

WASTE – LEGAL REQUIREMENTS 

-
-
-
-
-

-
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Level 4: Analysis and improvement 

ENVIRONMENTAL EVALUATION 

-
-
-
-
-

-

Table 18 Training module contents (Waste) 

Implementation 

LEVEL 1: WHAT DO WE GENERATE? 

-

LEVEL 2: HOW TO TREAT THE WASTE GENERATED? 
-

-

-

LEVEL 3: HOW TO MANAGE?
-



-

-

LEVEL 4: WHAT COULD BE IMPROVED? 
-

-

Conclusions 

-

-

-

-

-

-
-
-
-
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4.4.3  LCA 

Carlo Brunetti, Marco Meneghetti 

The company: API 

traditional

The Action Plan: Steps and participants 

environmental impacts 



Figure 14 Position of API within a Life Cycle Analysis 

Goal Definition and Scoping: 

Inventory Analysis: 

Impact Assessment: 

Interpretation: 

-
-

-
-
-



GREEN STAR Approach and Modules 127 

internal
business



Activities 
Time 

Frame
Person Responsible 

Table 19 Action Plan API 

Technical actions 
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LCA applied to APILON 52 BIO®

APILON 52 BIO 

-

-

LCA applied to APIGO BIO



Conclusions 
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4.4.4  LCA - Continuous training 

Gabriella Bettiol, Chiara Salatin 

The Action Plan: Steps and participants 

-
-
-
-

Conclusions 



4.5 VET System Implementation 

4.5.1 Transfer of the Module to Higher Technical Education in Italy 

Giorgio Spanevello, Cristina Toniolo

Profile of the organisation implementing the plan 

The implementation steps 
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Features of the training programme 

Conclusions 

4.5.2 Implementing the Energy Module in Secondary Technical 
Education in Romania 

Elisabeta Dumitrescu 

"Students Training for Starting and 
Managing a Business", 



Energy

Features of the training program 

Conclusions 

-
-

-

4.5.3 Apprenticeship System 

Roberto Baldo, Valentina Maistrello, Chiara Salatin 
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Features of the training program 

-
-
-

different sectors

-
-
-

-

Conclusions 
applicable to a wide range of 

industrial sectors



4.6 Impact Evaluation: Results of the Green Skills 
Implementation 

Alberto Vergani 

potential

institutions and training providers’
potential (perspective) use 

- Energy module

new 

finding

- Waste module

already known

in theory
colleagues module 

- LCA module

interesting
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colleagues
module true 

students knowledge

reality data

company-based Action Plan implementation
impact

-

-
real 

-

components 

-
production 

impact 



causes

- theory-of-
change de
facto 

results chain

- alternative explanations 

Theory of change
results chain 

hypothesized 
level 

impacts

Outputs Short-immediate 
outcomes

Medium/ inter-
mediate outcomes

Long-term/ 
final outcomes

Company A (LCA)
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Outputs Short-immediate 
outcomes

Medium/ inter-
mediate outcomes

Long-term/ 
final outcomes

Company B (Energy)



Company C (Waste)

environmental 

technicians

Table 20 Outputs and outcomes of the training modules 

impact

time is needed to catch impacts because time is 
needed to produce them
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Short-
immediate 
outcomes

Medium/ 
intermediate 

outcomes

Long-term/ 
Final outcomes 

Notes 

Company 
A 
(LCA) 

Company 
B 
(Energy) 

Company 
C 
(Waste) 

Table 21 Outcome achievement and Action Plan (AP) contribution 

tightness

sound 

interfere 
implementation mechanisms

assumptions results chain

-
translating

-

- coherence



-

-

risks results chain 
counterbalancing

production

places alternative
results chain explanations

alternative explanations
caused co-caused

necessarily 

blue collars

alternative explanations
implementation mechanisms

-
role
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-

-

positive 

influencing factors
risks original

field 
internal

evaluation game 

Kind of 
skilling

Immediate 
outcomes

Intermediate 
outcomes

Long-term 
outcomes

Training 
providers 

Institutions 

Companies 

logics 
GREEN STAR

-

-
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Appendix - 
Impact Evaluation Case Study 

Alberto Vergani 

FORM SUPPORTING THE IMPLEMENTATION OF 
SINGLE ACTION PLAN (AP) IMPACT STUDY USING 

THE CONTRIBUTION ANALYSIS (CA) MODEL
29

 

Step 0 
Basic information about company and Action Plan 

OMISSIS

OMISSIS

OMISSIS

after a very 

energy audit

come



OMISSIS

On-going AP Implementation Questionnaire

strengths

weaknesses 

leaders role
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reen Skills” are seen as a relevant qualification for the European 
industry, not only for the sake of the environment but also as a 

competitive advantage. Against this background the GREEN STAR project 
transferred the “GT VET - Greening Technical Vocational Education and 
Training” blueprint (a steel industry driven sustainable European training 
module) to the automotive suppliers industry. Two submodules of GT VET 
were adapted (“Energy”) or modified (Waste”), and an additional submodule 
(“Life-Cycle Assessment”) then completed the GREEN STAR training module. 
The transfer of innovation from a big company training module to SMEs and 
their regional clusters, from the steel industry to the automotive supplier 
industry, and from mechanical and electrical maintenance profiles to 
heterogeneous professions was thus conducted. 
GREEN STAR shows on the one hand the necessity of the best available 
technologies for energy reduction, the importance of reusable and 
biodegradable materials, and on the other hand how this has to go conjointly 
with an improvement of green skills and the awareness of green production 
and behaviour. It also embeds the involvement of the customers and their 
purchase decisions by improving their green awareness as well as the 
application of the green content to the whole learning chain (school - 
apprenticeship - higher technical education - continuous training - company). 
Based on the results of GREEN STAR and the experience of the project 
partners, the authors underline the necessity of funding for innovation 
development, for regional and cross-sectoral cooperation in Europe, 
embedding all the relevant actors and stakeholders, establishing a 
European platform for exchange, research and development.
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