4.5.3 Apprenticeship System

In June 2014 Forema, part of Niuko - the largest training company of the
Confindustria scheme, participated in the Focus Group in Dortmund, where
ThyssenKruppSteel shared its successful experience in applying the GT VET
sustainable module to its apprentices.

After being included as silent partner in November 2014, Forema, the Region
of Veneto and Confindustria Veneto SIAV designed the Action Plan in order to
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transfer the three Green Star modules Energy, Waste and LCA within the regional
apprenticeship training module “Social and civic competences-advanced”.

The implementation steps:
Compliance check by the Region of Veneto
Selection of the levels to be tested according to the time schedule of the
course
Formal approval of the testing by the Region of Veneto
Identification of the apprentices group and selection of the trainer
Delivery of training (8 hours)
Impact evaluation questionnaire.

Do =

SEESI S

Features of the training program

Within the 40 hours advanced course for social and civic competences, 8 hours in
May 2015 were dedicated respectively to:
- Energy Levels 1 and 2: 4 hours
- Waste Level 1: 2 hours
- LCALevel 1: 2 hours
The 17 participants were aged 18-29 years old. They work for industrial
companies in the Province of Padua, pertaining to different sectors. As the
apprenticeship programme is a general one, it was deemed necessary to involve
companies, not exclusively from the automotive cluster. The methodology used is
a face-to-face seminar, including short debates among participants and trainer.
The modules contributed to develop the competence “To work in the company
by contributing effectively and proactively, by taking responsibility and
autonomy according to the tasks and the role assigned.” More in detail, the
targeted knowledge (K) and skills (S) are:
- Rules on the protection of health and safety in the workplace (K)
- Types of organisational models (K)
- Adopt behaviours that promote energy efficiency and environmental
sustainability in compliance with current regulations(S)
- Identify the roles and the functions of a company's organization (S).
Apprentices were asked to provide feedback through a questionnaire, whose
results are described in chapter 4.6. Moreover, an informal feedback was
provided by the trainer.

Conclusions

The lower levels of the modules (1 and 2) are applicable to a wide range of
industrial sectors, are well balanced in terms of timeframe in order to raise
awareness about the content and to fit within the general training programme.
The contents were particularly appreciated both from apprentices and the
trainers as they are immediately applicable on the job, although impact in the
short and medium run depends from the company organisational habits.
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4.6 Impact Evaluation: Results of the Green Skills
Implementation

Alberto Vergani

The evaluation result presentation will focus only on evidences coming from the
Action Plan implementations and therefore (see the GREEN STAR evaluation
design in chapter 4.3.2) on GREEN STAR modules potential impact for
institutions and training providers based Action Plans, on the one hand, and on
in-company training modules ex-post impact for company-based Action Plans. It
is however quite easy to understand that, in coherence with GREEN STAR aims
and objectives, the evaluation carried out on Action Plans implemented in
companies has been quite challenging and its results deserve more attention than
those concerning Action Plans implementation in institutions and training
providers.

Beginning with institutions and training providers’ questionnaires on
recipients potential (perspective) use of training modules contents, the main
evidences for the three sub-modules are the following:

- Energy module (which has been delivered by three providers, two Italian
and one Romanian, all in all 62 respondents): Module contents were
considered new by students while employed (also apprentices) affirmed they
largely knew them; anyway, module contents appeared to be quite
interesting, clearly understood in their core-topics and supported both by
clear presentations and by a right module duration. Module perspective
usefulness was judged, both by employed (also apprenticeship) and students,
as mainly depending on individual jobs and responsibilities but respondents
believed contents were in any case quite useful for finding a job even if
“important but not necessary” for their professional future.

-  Waste module (delivered by one provider, Italian, all in all 15 respondents):
Among respondents, all of them apprentices, the module contents were rated
as “mostly already known” but largely coherent with their jobs and generally
interesting. The module duration was considered “right” and its usefulness
was judged as relevant for the professions/occupations in general but also
quite useful for the actual jobs of the recipients in particular. To master
module contents was believed as giving “in theory a competitive advantage”
compared to colleagues who did not attend the module but more companies’
interest on module topic is needed.

- LCA module (delivered by 3 providers, all Italian, all in all 51 respondents):
The module contents were largely new both for students and employed; they
have been generally judged as interesting and with the right duration
(although for employed more time was needed). Contents perspective
usefulness was rated (again) as mainly depending on individual jobs but, in
general, basics knowing about LCA was considered useful and quite
important even if not necessary for professional future (students) or in the
actual working position (employed). Nonetheless, basics on LCA are
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considered to give a “competitive advantage” compared to colleagues who

did not attend the module (but this was less true for apprenticeship).

In conclusion, what emerges from questionnaires on the perspective use of
module contents is — trying to generalise the three different modules — that, on the
one hand, students tend to consider the knowledge of modules contents as
important for their professional future but cannot prove this assumption with
reality data coming from direct work experience. On the other hand, employees’
more or less positive opinion about the perspective use of module contents
largely depends on individual jobs (positions, responsibilities, etc.) and on
respondents working experiences (which are generally limited for apprentices
and progressively increase for the other responding employed).

Moving now to company-based Action Plan implementation (three
companies were involved, one for each project country), some common impact
evaluation evidences® may be here summarized as a starting point:

- The Action Plans contents almost totally coincide, with the exception of
one company, with the adaptation of the GT-VET training modules (Waste
and Energy) or of a new GREEN STAR LCA module: In general, training
modules have been delivered — with different recipients composition and
quantity in each company — to employees who, because of their positions
and responsibilities, seem to be able to support, foster and facilitate the
Action Plan implementation outcomes both from individual to company
level and from immediate to intermediate and long-term perspective.

- Long-term outcomes (which are considered in Contribution Analysis
approach as the real impact of Action Plan implementation) appear to be
quite significant in terms of (mainly potential: see below) profile and
strategic relevance although their verification has been partial because
the time-span between the Action Plans implementation conclusions and
their evaluation was, also due to GREEN STAR closing deadline, shorter
than needed.

- Long-term but also, partly, intermediate outcomes have quite different
contents and profiles (see table below). They include, depending on each
Action Plan and related company, elements concerning not only training
direct recipients but also the company level (as a whole or as specific
units or departments). The single company balance between these two
components mainly depends on the possible integration between Action
Plan and other company-based interventions (already implemented or
under implementation) which cover technological, organisational or
process issues and are oriented to the achievement of the same Action
Plan outcome(s).

- The variables, in each company, intervene between the Action Plan
implementation and its outcomes production increase by number and
relevance passing from immediate to intermediate to long-term outcomes.
This trend, combined with the observation for which Action Plan training
modules contents are generally introductory and basics (although quite

* Remember that the term impact is here used within the methodological
framework of the Contribution Analysis approach illustrated in chapter 4.3.2.
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consistent in duration for levels 3-4), causes a progressive diminishing of
the training modules contribution when passing from immediate to
intermediate and above all long-term outcomes.

- The assumptions and risks accompanying each Action Plan theory-of-
change (see below for detail) are not banal and expected. In fact, they de
Jacto modify, through a re-definition and a critical re-shaping, the
absolutely linear and direct structure that, at least conceptually,
represents the results chain which links the Action Plan outputs with its
different levels of outcomes.

- Also each Action Plan alternative explanations (again: see below for
details) aimed at putting under examination and discussion the Action
Plan assumptions describing the way the Action Plan itself should operate
for producing the expected outcomes, give evidence (together with the
already mentioned “influencing factors” of the high complexity,
characterising the relationship between each Action Plan (both for
implementation and results), its company context and the internal and
external intervening actors and stakeholders system.

The table below is containing each Action Plan Theory of change and
specifically the results chain characterising each Action Plan. It makes clear, for
each company, the hypothesized links between Action Plan outputs (deriving
from its implementation) and its different level of outcomes (where final or long-
term outcomes are, as already highlighted, those which mostly identify impacts).

Outputs Short-immediate Medium/ inter- Long-term/
outcomes mediate outcomes final outcomes
Company A (LCA)

Meetings and Increase of both Customer’s order New customers
lessons; documents; companies and acquisition by the and/or orders
analysis report; customer company (the acquisition and
training attendance employees’ customer is the one therefore
(company knowledge/under- involved in the company’s
employees and standing of LCA Action Pan turnover’s increase
customers’ method contents
employees); external and benefits;
consultants and customer’s
technicians acquisition of
participation documented

evidences

concerning its

product

environmental

sustainability
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Outputs

Level 1-2 module
trained employees;
Level 34 trained
employees; training
hours delivered for
each module level,
level of satisfaction
for training;
trainees self-
perceived learning
achievements

Short-immediate
outcomes

Mediuny/ inter-

mediate outcomes

Company B (Energy)

Energy
consumption
reduction of 312
MWh equivalent to
22.065 Euros
saving which is
around 9% of 2014
total energy cost
(due to new
technological
solutions); increase
of training
recipients skills and
knowledge in
energy saving and
energy efficient
use; training
recipients direct
involvement in the
implementation of
efficient
technological and
production
processes

Consolidation of
energy
consumption
reduction by 9% a
year; training
recipients active
contribution in
optimising gas and
electrical
consumption;
training recipients
increase of
activation and
involvement in
generating new
ideas for reducing
energy waste

Long-term/
final outcomes

Further
consolidation of
energy
consumption
reduction by 9% a
year; increase of
efficiency in
production
processes and
therefore of
general company
competitiveness;
increase of
company revenue
generation
capacity
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Level 1-2 module
trained employees;
Level 3-4 trained
employees; number
of training hours for
each module level;
level of satisfaction
for training; trainees’
self-perceived
learning
achievements

Company C (Waste)

Increase of
training recipients
knowledge and
understanding of
waste
management
complexity and of
environmental
impact of
workplace
activities (also at
individual level);
adoption of
environment
friendly working
practices (at
individual level)

Improvement in
waste elements
classification
(individual and
organisation/unit
level); involvement
of trained
employees (4 levels
module) in the
definition of waste
management
improvement
actions (supporting
and integrating
environmental
technicians who
until now have
been the only
responsible for
improvement
actions)

Table 20 Outputs and outcomes of the training modules

Improvement of
Waste Quality Audit
results (after vs.
before training);
reduction/
diminution of spill
situations in fluid
waste areas;
diminution of no/
incorrectly labeled
materials numbers in
waste storage areas;
increase in waste
management
proposals number
from trained
employees to
environmental
technicians (as a
consequence of an
improvement of
knowledge and
awareness about
waste management;
correctness and
compliance to
existing norms and
regulations)

The table here below shows the most important results of Contribution
Analysis (CA) approach application to the three company-based Action Plans are
presented. The table, a key-table for Action Plan impact evaluation, shows — as
partly already introduced - that short-immediate outcomes have been largely
achieved with a relevant Action Plan contribution while intermediate and long-
term outcomes have been reached by one Action Plan or company and with a
lower, as expected, Action Plan contribution (the other two implementations were
concluded from a too short time for a sound intermediate and long-term
outcomes evaluation): In fact, time is needed to catch impacts because time is
needed to produce them.
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Short- Medium/ Long-term/ Notes
immediate intermediate Final outcomes
outcomes outcomes
Company Achievement™: 5  Achievement: 5 Achievement: 2 Action Plan
A Action Plan Action Plan Action Plan implementati
(LCA) contribution®: contribution: contribution: 30% on concluded
100% 50% in May 2015
Company Achievement: 3 Achievement: Achievement: Training
B Action Plan too early for this  too early for this module level
(Energy) contribution: type of outcome  type of outcome  1-2 delivered
100% Action Plan Action Plan by 6/2015;
contribution: NA  contribution: NA  level 34
delivering to
be concluded
by 11/2015
Company Achievement: 5 Achievement: Achievement: too AP
C Action Plan too early for this early for this type implementati
(Waste) contribution: type of outcome of outcome on concluded
100% Action Plan AP contribution:  in July 2015

contribution: NA

NA

Table 21 Outcome achievement and Action Plan (AP) contribution

Within the implemented evaluation approach (see chapter 4.3.2), the internal
tightness of the results chain (and therefore the possibility that, for each Action
Plan, the envisaged chain really turns into reality) is, on the one hand, based on
some assumptions which should make the chain sound and plausible and, on the
other hand, is at the same time challenged by risks, alternative explanations and
influencing factors which may interfere with the chain operation and, more
specifically, with the Action Plans implementation mechanisms producing the
different levels of outcomes. All these elements are therefore crucial parts both
of the evaluation model and of its application results.

Beginning with assumptions, related to each level of resulis chain, they may
be divided in the following groups (we consider them as a whole without making
explicit the Action Plan they refer to):

- Assumptions regarding training recipients motivations, involvements,
attitudes, interests in translating training achievements in working
processes and contexts;

- Assumptions regarding the existence of organisational conditions able to
support the outcomes progressive generation;

- Assumptions regarding the coherence between training contents,
company’s contexts and processes (both general and specifically linked
to training contents), training recipients roles and responsibilities;

*T From 0 (Absolutely no) to 5 (Totally).
% From 0 to 100%.
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- Assumptions regarding the integration of training modules within a wider
company strategy focused on training contents as well;

- Assumptions regarding the possibility that each outcome level may in
short time produce tangible evidences of its benefits for the company.

Moving to risks, again related to each level of results chain (and therefore
counterbalancing assumptions), some of them, in particular those linked to
immediate and intermediate outcomes, correspond — in a negative way — to
assumptions regarding the (non) existence of individual and/or organisational
conditions or requisites able to support the expected outcomes production. In
addition, for intermediate and long-term outcomes, risks may be mainly found in
intervening variables and factors external to the company; these factors typically
regard public policies influence, the role of competitors, modifications in
company’s provision or destination markets, customers’ decision taking logics
and timings.

Individual, organisational and external contexts levels are also, together with
the possible interrelations among them, the places where alternative (to the
proposed results chain) explanations for the outcomes production may be found.
These alternative explanations refer to elements other than the Action Plans (and
therefore other than training modules) which may have caused or co-caused the
different outcomes. For this reason, all the identified explanations (their
identification being a crucial part of the Contribution Analysis approach) are
focused on elements which are relevant for the outcome production but are (for
GREEN STAR) different from training contents. Examples of such elements,
which strictly depends on modules topics, are the following: Already introduced
(or being under-introduction) technical and process innovations produce energy
saving effects whose entity do not depend on employees skills and knowledge
(for energy module); training recipients” professional backgrounds already
include energy saving and efficiency skills (for energy module); final energy
consumption reduction is produced by technology and/or process innovations
only (for energy module); training recipients of LCA use skills coming from their
direct co-operation with employees who already use LCA or from individual
studies (for LCA module); customers’ orders do not include LCA results in their
decision making processes (LCA module); national or EU level obligations in
using biomaterials necessarily bring new customers (LCA module); every-day
work with experienced and environment responsible colleagues develops correct
waste management knowledge and skills (waste module); an increase in
management and supervisors control on waste management provokes correct
behaviours and practices in blue collars (waste module); risks of being fined (or
having been fined) for incorrect waste management produces more severe
company internal regulations and monitoring (waste module).

These alternative explanations are obviously linked with the Action Plans
implementation mechanisms aimed at producing the different outcomes.
Looking for a common synthesis to the three Action Plans, these mechanisms
were the following:

- training modules participation (with differences in-depth for levels 1, 2, 3
and 4 trainees and for trainees profile and company role) develops in
recipients (mainly company’s employees but also, in one company,
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external subjects such as customers) specific learning achievement
and/or awareness concerning the module’s main topics;

after training, employees (especially those involved in levels 3-4 modules)
implement working behaviours and practices coherent with training
contents and able to positively integrate with other company policies
and/or interventions focused on the same issues; in alternative, after
training, training recipients are (simply) better informed or aware about
specific aspects developed in the module;

after being trained employees (or others) behave or operate in a way
coherent with training contents, a number of mainly organisation based
positive outcomes related to training topics occur (related to waste
management, energy consumption reduction and LCA: for detail see
above these positive outcomes).

Action Plan implementation mechanisms and the alternative explanations
above are both conditioned by some influencing factors which partly look like
the risks already illustrated and partly are original. These influencing factors
emerged from the field may, again, be grouped in individual, company (or
specific internal unit or divisions: processes, technologies, products or services),
contexts (external: policies, markets, competitors, cultural processes) and
relational level factors.

In conclusion, the table below tries to keep together the three variables which
played the evaluation game and its main results presented:

1. Action Plan ownership (a training provider, an institution, a company)

2. GT-VET (or new) training modules general objectives (skilling, re-skilling

or up-skilling)

3. Progressive levels of Action Plan related (expected and actual) outcomes.
Kind of Immediate Intermediate Long-term
skilling outcomes outcomes outcomes

Training Skilling or re- X X

providers skilling

Institutions Skilling or re- X X X
skilling

Companies Up-skilling X X

Considering the two outcomes (impact) evaluation logics which have been
used in GREEN STAR, it may be concluded that:

the outcome evaluation which covered training providers and
institutions-based Action Plans included all the expected outcomes
(although with some differences between training providers and
institutions) but evidences, being based on recipients self-perceptions, are
quite partial and incomplete;

the outcomes evaluation referred to company-based Action Plans
showed, not only because of the project time constraints, a concentration
of Action Plan related outcomes on immediate and intermediate terms but
with evidences coming from a quite sound evaluation process.
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Green Skills: Future Relevance and
Policy Recommendations

Gabriella Bettiol, Chiara Salatin, Tommaso Grimaldi, Giulia Meschino,
Antonius Schrioder

It is widely recognised that the opening to a green economy would lead to new
frontiers in labour markets, highlighting the great growth prospects and the
possibility of eco-Europe becoming a world leader in the industry sector,
consequently creating opportunities for new jobs of quality. The Parliament, on
12 December 2013, in its resolution "Eco-innovation - and jobs growth through
environmental policy" proposed special recommendations for a socially
responsible transition towards high-quality green jobs. Member States should
make use of the European Social Fund for programmes aimed at up-skilling,
training and retraining employees. The Commission and the Member States are
invited to intensify their actions for the full implementation of the proposal in the
context of the 2020 Strategy and to build a common vision on the different
strategic opportunities that eco-innovation provides for the future. At national
level Member States are advised to develop strategies to align the skills of the
workforce with the opportunities offered by the sector of green technology. This
is by examining the different sub-sectors and their needs for skilled labour,
recommending promotion of the creative and innovative potential of young
people to contribute sustainable development and improving their access to
finance. Cooperation between Ministries and politics at any level is encouraged
also to periodically monitor the implementation of relevant policies and to
support regional partnerships for growth, innovation, employment and equal
opportunities between women and men as well as cross-border initiatives.

The European Commission supports a plan of action invoking green SMEs
about the possibilities of growth and the reduction of production costs from the
transition towards a green and resource energy efficient economy (European
Commission, 2015). It lays down a set of objectives and initiatives taking into
account the results obtained from the public consultation (Green Action Plan held
in the fourth semester of 2013) to be implemented at European level under the
2014-2020 multiannual financial framework. The Green Action Plan for SMEs
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proposes to exploit the business opportunities that the transition to a green
economy offers, by improving productivity and driving down costs in European
SMEs through resource efficiency.

Priority is given to the creation of an economy based on knowledge and
innovation; it should be more resource efficient, greener and more competitive
and conducive to social and territorial cohesion through the achievement of a
high occupancy rate. These development initiatives introduce a new system of
economic growth based on a reduced use of materials and the reuse (“circular
economy”), gradually replacing their previous model based on the "take-make-
consume and dispose".

The ambitious program suggested by the Commission shows a significant
potential for creating new jobs in the production of energy from renewable
sources, energy efficiency, waste and water management, air quality, restoring
and preserving biodiversity, climate change adaptation and the development of
green infrastructure. The Commission provides a number of tools to enable SMEs
to initiate a smooth transition to the green market, offering tools of support at
both national and European level. It encourages:

1. Provision of European SMEs practical information, advice and
support on how to streamline its management with a favourable cost-
benefit ratio

2. Promotion of efficient mechanisms of transfer of green technology

3. Facilitation of access to finance in order to achieve improvements in
relation to the resources and energy efficiency in SMEs.

Do these kinds of promotion already support the GREEN STAR approach? The
following issues are also a ground for the project activities:

1. Promotion of all forms of eco innovation, including “eco-innovation
not technological”

2. Promotion of partnerships between businesses, knowledge and skills
for green entrepreneurship

3. Better use of the role of clusters in support of eco-innovative SMEs.

The European Commission states that action by the EU should focus its
attention on competency gaps to be filled, on the anticipation of change, on the
transaction and promotion of mobility, on the incentive to create new jobs and,
finally, on increasing the quality of the data through:

1. Overcoming systemic obstacles that hinder collaboration in the value
chain between sectors and between countries and business start-up
and cooperation between them, facilitating the creation of models of
service businesses and the reuse of materials, products and waste

2. Promotion of intersectional collaboration in order to promote circular

economy

Promotion of a greener European internal market

Facilitating access to international markets by green entrepreneurs
Promoting the adoption of technologies for efficient resource
management in partner countries through cooperation with European
SMEs.

The European Economic and Social Committee (EESC, 2014) has issued its
opinion in response to the Commission’s communication, which expresses the

Grks W
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commitment to transform the idea of a circular economy into reality in order to
eliminate waste.

The Committee, confirming the advantages resulting from the development of
a green economy and the important goals of "Strategy 2020" that can be achieved
through it, puts the focus on the relationship between the vision of public and
private entities, advancing the idea of a consensual transaction in the transition
to a 'circular economy, through coherent and effective policies at European,
national and regional level and with the involvement of all of civil society.

The Committee supports the proposals of the Action Plan for green SMEs and
green initiatives to support employment, and calls for the implementation of
concrete measures and guidelines to support SMEs to become more sustainable
and environmentally friendly, identifying the achievement of this innovation
facilitated by the EU application of predetermined criteria in identifying specific
areas of action.

The Committee recognises a primary role in education and training as a
prerequisite for lasting interaction with the world of work and business; offering
the provision of assistance and tutoring to micro, small and medium enterprises
through networks and centres of excellence and the funding and support for
training, which would allow higher growth in national and international markets.

A key element of the measures proposed in green skills was the funds made
available by the EU in the various sectors and how their use can be made
efficient and specifically aimed at the creation of such targets. National policies
would have the task of making the learning of this knowledge economically
accessible to the subjects already entered the world of work, both for the
students, encouraging them to undertake the study of disciplines that can provide
them with high-level skills on reducing emissions of carbon dioxide.

The GREEN STAR approach is evidently based on the European policies and
strategies described previously: GREEN STAR gives attention to the SME, cluster
and value chain related improvement of green skills, based in a regional
development of human resources within partnership between companies, public
authorities, educational and vocational institutions as well as research
institutions. Taking into account the GT VET training module and integrating the
knowhow of its main actors GREEN STAR turned out to be a respectable practice
example for cross-sectoral cooperation on green skills.

The obtained results give evidence to the basic European orientation and the
GREEN STAR project approach. The GT VET training module was adapted
(energy submodule), modified (waste submodule) and completed (LCA
submodule) to fulfil the demands of the automotive supplier industry. Within this
further development the transfer was conducted 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
occupations to heterogeneous other professions. GREEN STAR showed on the
one hand the necessity of the best available technologies for energy reduction,
the importance of biodegradable materials but also on the other hand, that this
has to go conjointly with a human resources improvement of green skills and the
awareness of green production and behaviour. This embeds also the involvement
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of the customers and their purchase decisions by improving their green
awareness, as showed by the Action Plan of APL

Moreover, the application of the green content to the whole learning chain
(school -apprenticeship — higher technical education — continuous training —
company) was particularly relevant in Italy, where most of the content to
enhance green skills where before simply not included in apprentices training
programmes, nor in continuous training for small companies. The integration of
these contents in the learning chain ensures anticipating future skills
requirements and it also fosters cooperation among different stakeholders within
the chain.

The use of GT VET approach, where different levels of content correspond to
different levels of competences, was particularly also effective in each of the
GREEN STAR Action Plans considered.

Finally, a very positive result is represented by the validation of the
submodules content and approach also in clusters and industries not directly
pertaining to the automotive suppliers, therefore it is opening the application of
outcomes to a wider range of sectors.

Against this background the GREEN STAR experience fosters and underlines
the following (mainly existing) policy recommendations:

— The relevance of cross-sector cooperation between big companies and
SMEs

— The relevance of regional clusters and partnerships, within and beyond
single industry sector clusters, not only in form of the so called Triple
Helix (public authorities, companies, research institutions) but also by
integrating the customers, civil society in a common social innovation
process and eco-system

- The given possibility and added value of transfer of innovation processes
(from GT VET to GREEN STAR)

— The need to combine technological improvement for greener production
processes and products with human resources improvement of green
skills

— The need to involve committed, concerned and capable stakeholders,
coherently with the objectives, in order to achieve impact results.
Therefore, not only direct target groups (e.g. companies) shall be
implicated, but also stakeholders of the learning chain (schools,
apprenticeship institutions)

— The relevance of the work-based learning approach to facilitate the
transfer of knowledge immediately applicable to production processes.

Based on the results of GREEN STAR and the personal experience of the
involved project partners the authors underline the necessity of funding for
innovation development and transfer activities. Based on regional and cross-
sectoral cooperation in Europe, embedding all the relevant regional actors and
stakeholders, a European platform for exchange, research and development has
to be provided.
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Effetti ed impatti

e | principali effetti presi in considerazione sono:
— effetti su popolazione ed ecosistema (ecological effects)
— effetti su salute umana e sicurezza dell’uomo (human health and safety

effects)

— esaurimento di risorse di energia e di materiali (resource depletion)

e Sulla base di questi effetti, vengono definite alcuni impatti:
— Effetto serra (global warming)
— Assottigliamento dello strato di ozono (ozone depletion)
— Eutrofizzazzione (nutrient enrichment)
— Ecotossicita (ecotoxicity)
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— Processo industriale produzione energia elettrica: effetto
indesiderato e il rilascio di gas in atmosfera

— Tra questi, i gas ad effetto serra
— Tali gas contribuiscono al «cambiamento climatico»
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— Come lo misuro: kg CO2 equivalenti
— Formula........
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— E’ la prima fase dove viene definito I'obiettivo e le finalita
dello studio, i confini fisici dello studio (per es. from cradle to
grave analysis, o cradle to gate analysis ), a chi e rivolto lo
studio, 'unita funzionale, qualita dei dati, le assunzioni

Iniziali, ecc.
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e L’unita funzionale

— e una misura della prestazione del flusso in uscita funzionale
del sistema prodotti

— fornisce un riferimento a cui legare i flussi in entrata e in
uscita

— e necessario per comparare i risultati della LCA
— deve essere definita e misurata (1ISO 14040, par. 5.1.2.1)
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- 2° fase: Life cycle inventory

— E’ la fase dove si costruisce un modello (graficamente,
rappresentazione mediante flow chart) della realta che si sta
studiando in grado di evidenziare tutti gli scambi di materia
ed energia fra le varie componenti del sistema e fra queste
ultime e 'ambiente circostante.

— Compilare e guantificare tutti gli input di materia (materie
prime) ed energia (combustibili usati), e gli output (emissioni
In aria, acqua e suolo, rifiuti generati, ecc.)

— Raccogliere | dati
— Regole di allocazione
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« 3° fase: Life cycle impact assessment (LCIA)

— La prima operazione da effettuare nella fase di LCIA e
scegliere le categorie di impatto (es. cambiaments
climatici) sulle quali sara basata I'analisi.

— Si passa poi alla classificazione, dove i dati di inventario

(input ed output) vengono distribuiti nella varie categorie (es.

emissioni di CO, incidono nella categorie cambiamentsi
climatici)

— Nella caratterizzazione il contributo delle singole emissioni

viene determinato, ovvero I dati di inventario per ogni
categoria vengono modellizzati attraverso opportuni
indicatori di categoria (es. CO,_qquivalenti)
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Consumo di risorse Uso di petrolio, gas naturale, - Esaurimento di ADP kg Sb eq
metalli risorse abiotiche
disponibili
Riscaldamento Combustione di combustibili Gas ad effetto Incremento temp. GWP kg CO, eq
globale/ fossili, deforestazione, serra quali CO,, media atmosfericaa
Cambiamenti climatici allevamento e agricoltura CH,, NOx, N,O, | seguito emissionigas
intensiva CFC, O,, H,0O serra
(vapore)
Riduzione strato di Utilizzo di spray contenenti CFC, HCFC, Assottigliamento ODP kg CFC11 eq
ozono CFC, utilizzo di solventi alcuni idrocarburi dell’ozono
clorurati e vernici, utilizzo di come stratosferico con
refrigeranti, ecc. tetraclorometano riduzione
assorbimento UV
Eutrofizzazione Uso di fertilizzanti e/o Rilascio di fosfati Abbassamento EP kg PO* eq
nutrienti azotati, detergenti (PO4%), nitrati tenore di ossigenoe
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Acidificazione Emissione di gas esaustida Rilascio di SOx, Abbassamento pH AP kg SO, eq
automobili, industrie, uso di NOx, NH,, VOC dei laghi, fiumi, ecc.
sostanze a base NH,, ecc.
Formazione di smog Emissine di gas esaustida Rilascio Presenza di sostanze POCP kg C,H, eq
fotochimico automobili, industrie, idrocarburi inquinantiche

riscaldamento, ecc.

incombustie NOx

causano danni salute
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« 3° fase: Life cycle impact assessment (LCIA)

— Infine, con le procedure di normalizzazione e pesatura,
elabora i dati della caratterizzazione cosi da ottenere dei dati
sintetici e normalizzati con cui valutare complessivamente |l
sistema (step non obbligatori secondo la ISO 14042)
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« 4° fase: Life cycle interpretation

— Nell'ultima fase della LCA i risultati dell’analisi di inventario
vengono correlati con i risultati dell’analisi degli impatti

— Proporre raccomandazioni e miglioramenti sulla base dei
risultati della LCA
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Green marketing e LCA

1. Riposizionamento strategico dei loro prodotti.

2. |Per comunicare informazioni ambientali che possono essere |

Iusate per pubblicizzare i prodotti. |

I I

|

3. :Per supportare |'etichettatura ecologica (es. ECOLABEL). :
|

I I

4. :Per dichiarazioni ambientali di prodotto (EPD) I

________________________________________ J

5. Per strategie tecnologiche ed impiantistiche.
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Novamont (Italia, 2010)
LCA ed EDP del materiale

biodegradabile MATER-BI®

CFO5S

GREEN STAR
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CONFINDUSTRIA
Veneto SIAV sra.

KNOWLEDGE & INNOVATION

&
vamont

Chimica Vivente per la Qualita della Vita.

Azienda Progetto Sostenibilita Eventi Careers

- Em g Lo
Approval dote: Seplember 29% 2010
Duration of validty: 3 years

Version: 3.1 Seplember 29 2010

Environmental Product

Declaration

MATER-BI® CFO05S

unico gL onamento dﬂHp materie prime, |a produzione,

4[\(2 anche perle

September 2010
Sostenibilta > LCA e LCT
LCT e LCA = ,M‘-
Nel corso di inking (LCT) & divenuto un vero e proprio "m utazione Vam()nt
dell'im le importante e fondamentale hé richiede di
consider individuare i migliorament alutare in un NOVAMONT SPA Via G. Fouser 8, 25100 Novara, faly 499611 www.

nte di mettere a punto prodotti che si integrano uttivo del territorio sia
e |e abitudini di consumo, offrendo ampi ambiti per un reale miglioramento. L'approwigionamento di materie prime

fi he massimizzi la raccolta ed il recupero del rifiuto sono semplici, ma concreti e
ystenibilita.

a il principale strumen vO c
alutazione e qu:m i one dei carichi energetici ec ﬁl'ﬂlll,HH\] e »J»mh impatti

ciati ad un ;dennrumme attivita lungo I'intero ciclo div dall'acquisizione delle materie prime al fine vita
alla Tomba'). Tale tecnica compaorta la valutazione di tutte le fasi di un pro produttivo come correlate e
mettendo di valutare gli impatti ambientali cumulativi. A livello internazionale la metodologia LCA & regolamentata
014040 e 120 14044

potenziall
dalla Cull
dipendenti, p
dalle norme |

ieta Novamant si awale della metodolc

Las alLc nde italiane che hanno
implementato tale strumento. Ogni fase del ciclo di vita dei gradi in Mater-Bi® & studiata, valutata e
attraverso |'utilizzo di criteri di eco-design , miglioramento dell'efficienza degli impianti
all'implementazione di un vero e proprio

ve possibile, migliorata,
si produttivi e
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Green marketing e LCA

Barilla, 2009

LCA ed EPD della pasta di
semola di grano duro prodotta in
Italia e confezionata in astuccio
di cartoncino

SCHEMA DEL SISTEMA
DI PRODUZIONE
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Dichiarazione
ambientale
di prodotto

Applicata alla pasta secra

di semola di grano durc
prodotta in Italia & confezonata
n astucco d cartorcing
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Green marketing e LCA

Granarolo, 2010

LCA ed EPD del prodotto contenitore in
PET per latte fresco

(ON LANUOVA BOTTIGLIA
RISPARMIAMO IN 12 MESI
CENERGIA NECESSARIAA ILLUMINARE
UNA CITTA PER UN ANNO:

erp
CLIMATE DECLARATION
FOR MILK

Funzticnal unit: 1 litre packaged milk
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Comunicazione 'm
ambientale: alcuni esempi bioza-

Comparative Life Cycle Assessment of Tetra Pak packaging
Synthesis

Dhjecti\re and method: 1era Pak, one of the leading milk and juice packaging

B | O I n tel | | g e n C e Se r‘Vl C e develop environmentally friendly packaging. In this context, BIO Intelligence Service Punuu:ngd

Cycle Assessment (LCA) of 4 types of Tetra Pak packaging. The study was performed in complia
standard, including a critical review, leading to the certification of the LCA. The critical review commi
( F ran Ce 2 O O 6) Liziard (LCA expert), Olivier Labasse (Mational Packaging Council), Grégoire Even and Anne-Cécile Ra F).
= The Life Cycle Assessment
The LCA is 3 "cradle-to-grave" approach aiming to assess the environmental impacts of the product at each step of its
LCA CO m aratlva d I 4 tl I d I life cycle, by considering the inventory of all inputs, emissions and waste at each step. For the purpose of this study,
p p the life cycle of the product was plit into four:

Production of the packaging, including raw material extraction, production and transport of the materials

Tetra Pak per contenere latte €  rwsmsine soasee

Filling and secondary packaging
# Distribution of the packaged products to the retail outlets

Su CCO dl frutta *  End-of-life, including collection of waste generated over the life cycle of the packaging and waste treatment

{recycling, incineratien, landfill).

Emissions
Enengetic to alr
natural -
ressources
Emissions
1o water
Non energetic
natural
TESSOURCES
Emissions
o soil
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Green marketing e LCA

Comunicazione PeG
ambientale: alcuni esempi e R e e e O o

Life Cycle Assessment (LCA} Case Studies

Procter & Gamble (USA, 2005)

The erwironmental profile of Ariel Actif & froid:
a laundry detergent that allows washing at colder wash

LCA comparativa tra Ariel "Actif il i
a froid" e altri detersivi per
lavatrice

The current Ariel laundry detergents in France
have completely converted into Ariel "Actif a froid"
fcoolclean) in 2004, Similar products were
introduced in Germany (Ariel Falt-Akting, in the
LISA and Canada (Tide Coldwater) and in
several other countries. This laundry detergent
innovation s driven by changes in consumer
hahits and by increasing consumer concerns
towards respect of environment. By developing a
product that can provide the desired cleaning
performance at a much lower temperature,
CORSUMers can save energy costs and
cohtribute to society's demand far maore
sustainable energy use. An environmental
evaluation (Life Cycle Assessment) ofthis
product versus Ariel variants of hefore, which
includes the changes in product formulation and
changing consumer hahits with respect to wash
temperatures, has revealed that Ariel "Actif &
froid" can lead to significant savings in energy
consumption and a range of other relevant
ervironmental indicatars. Importantly, no

downsides regarding all evaluated
arirnnmantal indicatnrs ware nntican

This project has been funded with support from the European Commission. This contents reflects the views only of the author,
and the Commission cannot be held responsible for any use which may be made of the information contained therein.
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Flantic Advantages

Comunicazione
ambientale: alcuni esempi

PLANTIC® (Australia, 2004)

LCA comparativa tra il vassoio
In plastica biodegradabile per
cioccolatini della PLANTIC® e
altri 4 vassoi con polimeri
convenzional

RMIT University, Melhourne, has undertaken an independent full
life-cycle assessment of the Plantic® material, evaluating its
ervironmental impact throughout its entire life, using the example
to manufacture 1000 packaging trays of standard size. In addition
tothis, life-eyele analysis data for four alternative trays have been
developed from puhblic data sources. The comparators are
corventional polymeric materials. An external peer review of the
data has been undertaken by Dr Martin Patel, Assistant Professar,
Utrecht University, Metherlands.

Compared to these palymeric materials, Plantic® has the lowest impact in resource depletion, cumulative
energy demand, acidification and waste to landfill. Even assuming the approgriate end-of-life disposal
infrastructure for synthetic material is in place, Plantic® has the potential to outperform due to its
hindegradahility,

In citing the reazons why major manufacturers and packaging users have recognised the significance of
Flantic's innovations, three factors are continuously noted:

environmental benefits

cost competitiveness

Itiz this triad of advantages working together which is unigue. For the first time, an ecosensitive alternative
to petrochemically derived plastics has come competitively priced to market with a broad range of
applications and capahilities which outperform conventional plastics in many categaories, and which offer
the additional henefit of being able to he integrated with conventional plastics for enhanced perdormance
and improved environmental impact,

With the rising cost of oil and the increasing market adoption of Plantic technalogy, the business wiability of
hioresponsible Plantic based plastics will only increase.

Ingenuity alone is never enough. But ingenuity combined with solid business advantages can change the
W,

This project has been funded with support from the European Commission. This contents reflects the views only of the author,
and the Commission cannot be held responsible for any use which may be made of the information contained therein.
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GT VET
Greening Technical VET — Formazione
Sostenibile
Modulo per I'Industria Siderurgica Europea

Sottomodulo Energia
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Integrazione con | programmi di istruzione e formazione:

Il contesto in Germania (l)

Il sottomodulo con i suoi quattro livelli di apprendimento viene integrato
nei normali programmi di istruzione e formazione delle scuole a indirizzo
commerciale e professionale (2° anno), usando lo spazio di manovra
concesso (le competenze verdi fanno gia parte del curriculum formale,
ma non sono tenute in debita considerazione, specialmente dal punto di
vista dei bisogni dell'impresa).

e Livello 1 e 2: elettricisti e meccanici in “classe”

e Livello 3 e 4: compiti diversi per elettricisti e meccanici (ma con gruppi
misti di 4 - 5 persone fra elettricisti e meccanici)

» Livello 4: in collaborazione con i lavoratori e i gestori delle specifiche
aree di produzione (laminatoio)
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Il contesto in Germania (lI)

| contenuti e la didattica del sottomodulo sono stati messi a punto dagli uffici
formazione TKSE. | docenti della scuola professionale (sistema duale) sono stati
informati ed hanno creato ulteriori contributi informativi teorici e pratici di
approfondimento.

Discenti : elettricisti e meccanici (apprendisti TKSE)
Docenti : formatori TKSE, docenti di scuola professionale (sistema duale)

La didattica riflette le situazioni lavorative degli operai specializzati : p.e. saper
decidere autonomamente; preparare e valutare i propri processi lavorativi;
lavorare in team.

Sebbene i temi e i contenuti relativi allindustria siderurgica siano stati individuati
come primari, alcuni esercizi non si concentrano solo sui casi pertinenti alla
siderurgia. Questo e infatti il sistema adottato in Germania dal VET. Gli
apprendisti non vengono formati per una specifica azienda o branca.

4
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E necessario migliorare la conoscenza e la consapevolezza del gruppo target
riguardo ai problemi ambientali dell'industria siderurgica. Poiché prima del
training mancava la consapevolezza, l'interesse e la motivazione, questo e stato
l'obiettivo dei formatori e del concetto di base del modulo di formazione (compiti
interessanti e attivita proprie dei discenti).

Il metodo didattico e stato mirato al miglioramento della consapevolezza sulle
competenze verdi:

 Nozioni teoriche (poche) e significativo apprendimento autogestito, lavoro di gruppo e a
progetto, promozione delle qualifiche principali, capacita di verificare in maniera critica
le situazioni esistenti, pianificazione e gestione del progetto, presentazioni

Il metodo didattico (I)

« Attenzione all’esperienza sul posto di lavoro, implicazioni.
 Responsabilita personale, pianificazione e conduzione del proprio progetto.

* Miglioramento della conoscenza contestuale, approccio completo nei confronti di
istruzione e formazione, comprensione generica, identificazione dei parametri per il
cambiamento.
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Il metodo didattico (lI)

Successivi livelli di apprendimento:

 Maggiore comprensione, conoscenza crescente del lavoro, easy start,
richieste crescenti, sfide: informazione di base (livello 1) >
background di approfondimento (livello 2) - implicazioni pratiche
(livello 3) - rilevanza per il processo produttivo (livello 4)

e Livello 4:
— Gli studenti apprendono molto di piu sul lavoro da svolgere e il
relativo processo di produzione,

— Situazione vantaggiosa per tutti, compreso il management e i
lavoratori,

— Nuova prospettiva delle strutture esistenti, ottenuta smontando e
analizzando i processi sviluppati.
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Attuazione del sistema VET

Il modulo di formazione GT VET sulle competenze verdi e i suoi metodi di
apprendimento si adatta agli altri contenuti e metodi didattici e alle fasi del
programma di formazione generale

— dell'azienda : sara portato avanti nell'ambito del normale programma di
apprendistato dell'impianto

— e della scuola professionale : sara usato per l'istruzione di altri tecnici e
aziende produttive

* |l modulo “Energia” si adatta molto bene al programma di istruzione e
formazione. L'energia € anche legata agli altri sottomoduli del GT VET (i rifiuti
POSSONO0 essere usati per produrre energia, ridurre il rumore attraverso la
riduzione del consumo energetico, ecc.)
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Il metodo In Germania

Introduzione di ciascun tema : facile accesso agli elementi di base

abbinato ad esempi dell'industria siderurgica

Esercizi piu concreti collegati ai temi/casi industriali

Esperienza professionale del settore da

focalizzare
Informgzione di Capire il Cohoscenze/com know-hd
base contesto/e le process

Risparmiare e ridurre il
consumo di risorse :

Sottomodulo Energia

Risparmiare e ridurre il
consumo di risorse :
Sottomodulo Materie
Prime

Prevenire e ridurre
emissioni, inquinamento e
rumore :

Sottomodulo Rumore

Utilizzo, stoccaggio e
eliminazione dei rifiuti :
Sottomodulo Rifiuti




Lifelon
Energia: Livello 1 4l | earning
Informazione di Base

Temi dalla Contenuti derivati | Informazioni | Capire il Conoscenze/ | Know-how
definizione di GT- di base contesto e le | competenze di processo
VET logiche professionali

pratiche
Risparmiare e Energia
ridurre il consumo di
risorse

Materie prime

Prevenire e ridurre Rumore
emissioni
,inquinamento e
rumore

Utilizzo, stoccaggio | Rifiuti
e eliminazione dei
rifiuti
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Titolo dell’unita didattica Forme e sorgenti energetiche

Energia: Livello 1
Informazione di Base

Risultato dell’apprendimento L'apprendista / studente distingue fra diverse
forme di energia, specialmente fra rinnovabili e
non rinnovabili, sa spiegare autonomamente
come funzionano utilizzando una varieta di
mezzi di presentazione

Base di preparazione richiesta Nessuna informazione richiesta

Durata approssimativa 90 minuti

Profili del gruppo target Studenti / apprendisti di primo livello

Materiali necessari Foglio di lavoro / presentazione

Processo di apprendimento Brainstorming, discussione di gruppo, lavoro di

(didattica) gruppo, lavoro individuale, presentazioni
individual

Descrizione chiara dell’'unita /esercizio | Vedi prossima pagina

per i discenti Vedi documento allegato :

risparmio e riduzione risorse (informazione
ingziale)
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Learning

Uso, riduzione e risparmio energetico
Livello 1: Informazione di base
Livello 2: Capire il contesto e le logiche
Livello 3: Conoscenze professionali pratiche
Livello 4: Know-how di processo
Tema: Livello 1: Informazione di base Risultato apprendimento: L’apprendista / studente distingue fra diverse
Target : Apprendisti primo anno / studenti scuola superiore (16-20 anni)  forme di energia, specialmente fra rinnovabili e non rinnovabili, sa spiegare
senza precedente conoscenza (16 persone) autonomamente come funzionano utilizzando una varieta di mezzi di
presentazione. Tempo: 70 min.
Comportamento
atteso dei
Contributo del formatore partecipanti Scopo del contenuto Metodo Media Tempo Note
ppt: S:_TZ e Prenotare aula,
Dare il benvenuto Ascolto Stimolare l'attenzione | Presentazione Benvenuto & 5 Min. sistemare le sedie,
. fornire i materiali
energia
Introduzione tema: Uso,
R r|§parm|o Attivare, motivare, Discussione t: slide L1/3 . .
energetico R . . . . : PP . Scrivere le risposte su WB
E o Partecipazione attiva| suscitare riflessioni, guidata dal conversione 10 Min. interattiva
Sercizio: verificare conoscenze tutor energetica
Che cosa € per voi la
trasformazione dell'energia ?
Esercizio:
Verificare, elaborare, spiegare e ppt: slide 1/4 aule diverse,
presentare Verifica, raccolta e Concentrarsi, Esercizio: manu.ale tecnico almeno 4 manuali di dati tecnici, 4
Domanda: Individuare, filtraggio pensare lavoro di dati tecnici ’ 30 Min manuali tecnici,
distinguere le fonti / forme informazioni, gruppo fra 4 e ' 4 computer connessi,
energetiche, dichiararne | conclusioni, accordi Gestire i media studenti Internet’ 4 pin boards,
l'efficienza 4 media kit+G51
4 gruppi di 4 studenti
Lavoro di 4x5 Min.
. . . Far pratica di parlare in 4 pin boards, Preparare l'aula per la
Presentazione su pin board Presentazione P . P gruppo fr.a 4 P L p ) p .
pubblico studenti o 4 media kit presentazione : abbassare le luci
individuale 20 Min.
Riassumere i risultati, Approfondire le . . . L . .
distribuire gli elaborati Ascolto (F:)cr:noscenze Presentazione| ppt: slide 1/5 5 Min. Distribuire gli elaborati

Metodi: P => Presentazione

ppt => presentazione Pow erpoint -> Uso, riduzione e risparmio energetico

11

TD => discussione guidata
IW => lavoro individuale
GW => lavoro di gruppo

WB => lavagna bianca



C?T Lifelong

VET . Learning
Energia: L1/1 (Informazione di base)

Riduzione e risparmio energetico

Livello 1: Informazione di base

Livello 2:Capire il contesto e
le logiche

Livello 3:Conoscenze
professionali pratiche

Livello 4:Know-how di processo

Fonte: www.stahl-online.de
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Energia: L1/2 (Informazione di base)

Che cosa e I’energia?
T

L'energia fa parte della vita di tutti i giorni, usiamo
I'energia quotidianamente.

& L'energia viene prodotta, trasformata, trasportata,
s conservata e consumata.

Senza energia la nostra vita non funziona.

Ma che cosa sappiamo precisamente sull’energia?

Source:
www.energievergleich.de
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Energia: L1/3 (Informazione di base)

Trasformazione dell’energia:

Le varie forme energetiche possono essere trasformate senza cambiare la quantita
di energia. All'interno di questo processo Il livello di efficienza durante la
trasformazione deve essere del 100%.

L'’energia non si genera, ma si trasforma.
Esempio:

Motore = I'energia elettrica/chimica si trasforma in energia cinetica
Generatore = I'energia cinetica si trasforma in energia elettrica

Batteria = I'energia elettrica si trasforma in energia elettrica

Riscaldatore a immersione = I'’energia elettrica si trasforma in energia termica
Elemento termico = I’energia termica si trasforma in energia elettrica

Freno = I’energia cinetica si trasforma in energia termica

14
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Energia: L1/4 (Informazione di base)

Esercizio per lavoro di gruppo

Verificare, elaborare, spiegare e presentare
e Quali fonti energetiche conoscete?
* Qual e la differenza fra energie rinnovabili e non rinnovabili?

» Sapete spiegare la legge sulla trasformazione dell’energia facendo degli
esempi?

» Qual e il significato di efficienza in questo contesto?

15



Lifelong
Learning

1 combustibili fossili

2 energia nucleare u-.l

3 energia idrica

4 energia solare

5 energia eolica

6 bioenergia

Q — 7 geotermica

Source:
www.energievergleich.de
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capire il contesto e le logiche

Temi dalla Contenuti derivati Informazioni | Capire il Conoscenze/ | Know-how
definizione di GT- di base contesto e le | competenze di processo
VET logiche professionali

pratiche

Risparmiare e Energia
ridurre il consumo di

fISorse Materie prime

Prevenire e ridurre Rumore
emissioni,
inquinamento e
rumore

Utilizzo, stoccaggio | Rifiuti
e eliminazione dei
rifiuti

17
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Titolo dell’unita didattica Fonti energetiche, efficienza e risparmio

Energia: Livello 2
capire il contesto e le logiche

Risultato dell’apprendimento | Lo studente conosce i diversi livelli di energia e li abbina
alle fonti energetiche. Conosce le possibilita di risparmio

energetico
Base di preparazione Comprensione di base delle fonti energetiche
richiesta
Durata approssimativa 90 minuti
Profili del gruppo target Apprendisti
Materiali necessari Foglio di lavoro, internet se disponibile

Processo di apprendimento Suscitare la consapevolezza sull’'uso e il risparmio
(didattica) energetico

Descrizione chiara dell’'unita | Vedi prossima pagina
/esercizio per i discenti

18
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Learning

Uso, riduzione e risparmio energetico
Livello 1: Informazione di base
Livello 2: Capire il contesto e le logiche
Livello 3: Conoscenze professionali pratiche
Livello 4: Know-how di processo
Tema: Livello 2: Capireil contesto e le logiche Risultato apprendimento: lo studente conosce i diversi livelli di energia e li
Target : Apprendisti primo anno / studenti scuola superiore (16-20 anni) abbina alle fonti energetiche. Conosce le possibilita di risparmio energentico.
qualche conoscenza precedente (16 persone) Tempo : 80 min.
Comportamento
atteso dei
Contributo del formatore partecipanti Scopo del contenuto Metodo Media Tempo Note
Prenotare aula,
Dare il benvenuto Ascolto Stimolare l'attenzione | Presentazione| ppt: slide L2/1 5 Min. sistemare le sedie,
fornire i materiali
Feedback tema
precedente: informazione di
base Attivare, motivare, Discussione . . .
. . . . . . ppt: slide 2/2, . Scrivere le risposte su WB
Partecipazione attiva| suscitare riflessioni, guidata dal 10 Min. . .
. s . 2/3, 2/4 interattiva
Nuowo tema: Esercizio: verificare conoscenze tutor
individuare livelli di energia
secondo le fonti.
Eserzicio:
verificare, elaborare, Intranet,
spiegare » . . Internet, .
Domanda: Verifica, raccolta e Concentrarsi, Esercizio: aule diverse,
Quali fonti energetiche sono filtraggio pensare lavoro di W 30 Min 4 computer connessi,
usate, dove e per quale informazioni, gruppo fra 4 L ; 4 pin boards,
. . . . . Energievergleich. o
SCopo? conclusioni, accordi Gestire i media studenti de 4 media kit
Risparmio delle risorse, . ¢
Politiche responsabili, www.Bine. Info/...
societa, azienda
. . Far pratica di parlare in Lavoro a 4 pin boards, . Preparare l'aula per la
Presentazione Presentazione . gruppi di 4 .. 30 Min. . ) .
pubblico . 4 media kit presentazione : abbassare le luci
studenti
Riassumere i risultati, Approfondire le . t: slide 2/5, 2/6 . L . .
s . ; Ascolto PP Presentazione PP 5 Min. Distribuire gli elaborati
distribuire gli elaborati conoscenze

Metodi: P => Presentazione

TD => discussione guidata
W => lavoro individuale
GW =>lavoro di gruppo

ppt => presentazione Pow erpoint -> Uso, riduzione e risparmio energetico

WB => lavagna bianca

19



C?T Lifelong

Vel Energia: L2/1 (Contesto / logiche) <Eeining

Riduzione e risparmio energetico

Livello 1: Informazione di base

Livello 2. Capire il contesto
e le logiche

Livello 3:Conoscenze
professionali pratiche

Livello 4:Know-how di processo

Fonte : www.stahl-online.de
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Lifelong
Learning

Energia: L2/2 (Contesto / logiche)

L'energia esiste in diverse forme che si distinguono in differenti modi.
Una possibilita sta nel differenziare i seguenti tre livelli.

1. Energia primaria:
» energia di base, come sole, vento, legno, ecc.

2. Energia tecnica:
e energia prodotta, come elettricita, carburante, vapore, ecc.

3. Energia efficace:
« Energia utile, come luce, trasporto, calore ecc.

Esistono modi naturali e modi tecnici di trasformazione dell’energia da una forma
all'altra.

Source: www.energie.ch/energieformen
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Lifelong
Learning

Energia primaria

Le fonti energetiche si dividono in rinnovabili € non rinnovabili.
Disporre le fonti energetiche secondo la seguente divisione:

—Sole—

flume
greggio  -carbone

carbone sole
vento

metano
maree onde

biomassa

uranio u-235 -
organismi

rifiuti
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Lifelong
Learning

Energia: L2/4 (Contesto / logiche)

Energia tecnica

L’'energia tecnica e il tipo di energia che si ottiene dopo la trasformazione da
primaria in efficiente o utile, per esempio da petrolio greggio a benzina.

* Questa trasformazione viene eseguita soprattutto nell'industria.

Energia efficace
L'energia efficace o utile € il tipo di energia usata dal consumatore finale.

* Puo essere calore, elettricita, luce, ma anche energia di trasporto (cinetica).

Fonte : www.energie.ch/energieformen

23



Gl

YET

Lifelong
Learning

Energia: L2/5 (Contesto / logiche)

Lavoro di gruppo: Presentate i risultati

Dove e quando usiamo le diverse fonti energetiche?

o fl

casa Centrale acciaieria traffico

} 1




Lifelong
Learning

Energia: L2/6 (Contesto / logiche)

Lavoro di gruppo:

Presentate i risultati e fate degli esempi per ogni domanda

Come possiamo tutti noi risparmiare energia?

Che cosa puo fare la politica per risparmiare energia?

Che cosa puo fare la societa per risparmiare energia?

Che cosa puo fare I'azienda per risparmiare energia?
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Lifelong

Energia: Livello 3 Learning
Conoscenze professionali pratiche
Temi dalla Contenuti derivati Informazioni | Capire il Conoscenze/ | Know-how
definizione di GT- di base contesto e le | competenze di processo
VET logiche professionali
pratiche

Risparmiare e
ridurre il consumo di
risorse

Energia

Materie prime

Prevenire e ridurre Rumore
emissioni

inquinamento e

rumore

Utilizzo, stoccaggio | Rifiuti

e eliminazione deli
rifiuti
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Lifelong
Learning

Titolo dell’unita didattica Calcolare e misurare il consumo energetico in una
data area e giustificare una soluzione economica

Energia: Livello 3
Conoscenze professionali pratiche

Risultato dell’apprendimento | L'apprendista sa creare una situazione di laboratorio per
misurare i diversi tipi di luce, il loro consumo energetico, i
costi e il modo efficiente di usarli. Sa calcolare la
capacita, I'efficienza e il costo di una specifica soluzione

energetica.
Base di preparazione Capacita di calcolare e misurare I'elettricita.
richiesta
Durata approssimativa 3 giorni
Profili del gruppo target Apprendisti
Materiali necessari Apparecchiature elettriche (cassette di derivazione,
interruttori, lampade, ecc.)
Processo di apprendimento Commessa di lavoro completa: pianificare, eseguire,
(didattica) valutare un progetto

Descrizione chiara dell’unita | Vedi prossima pagina. Pagina extra con istruzioni
/esercizio per i discenti sull’aula dove installare I'illuminazione in condizioni
particolari

Lo T
- |
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. . L MR | ifelon
Livello 3: Visione d‘insieme 9

Learning

Uso, riduzione e risparmio energetico
Livello 1: Informazione di base
Livello 2: Capire il contesto e le logiche
Livello 3: Conoscenze professionali pratiche
Livello 4. Know-how di processo
Tema : Livello 3: Conoscenze professionali pratiche Risultato apprendimento: L’apprendista sa creare una situazione di laboratorio
Target : Apprendisti primo anno / studentiscuola superiore (16-20 anni) per misurare diversitipi di luce, il loro consumo energetico, i costi e il modo
buona conoscenza (16 persone) efficiente di usarli. Sa calcolare la capacita, I'efficienza e il costo di una specifica
soluzione energetica. Tempo 22 ore
atteso dei
Contributo del formatore partecipanti Scopo del contenuto Metodo Media Tempo Note
ppt: slide 3/1 Prenotare aula,
Dare il benvenuto Ascolto Stimolare l'attenzione | Presentazione| Introduzine del 10 Min. sistemare le sedie,
tema fornire i materiali
Feedback tema precedente:
Capire il contesto e le
logiche At i o : ppt:
Nuowo tema: Compiti diversi Partecipazione attiva sus;\i/?:reé :i?l%éﬁfr;i Iji((:jlizlggle slide 3/2, 3/3 25 Min Scrivere |e risposte su WB
per studenti elettrici e P verificare conoscen ,e g - slide 3/4, 3/5 ’ interattiva
meccanici: m z u task
illuminazione domestica
Optimizzre un impianto
Compito:
S . ) Preparare aula per
Elettricisti Concentrazione, manuale tecnico, .
. L . o - - conversazione,
illuminazione domestica verifica, raccola e pianificazione, dati tecnici, Informaz.: L L
. ) - ) ) . ) Pianificare un impianto per
rispetto alla soluzione piu filtraggio organizzazione, Internet, 3h. . )
) . . . esecuzione compito
economica. informazioni, recupero conoscenze lavoro di Intranet pianificaz.:
Meccanici : esecuzione del 4 h . )
T . . . . gruppo fra 4 L . diverse aule di lavoro,
Optimizzre l'impianto compito, gestire specifiche ) materiali di esecuzione: . L -
. . . ; . . studenti . min. 4 manuali dati tecnici,
idraulico con pompa a trasmissione, tecniche e funzionali propria 11 h . .
. - . 4 manuali tecnici,
palette con controllo di conversazione, produzione controllo: .
. . . . . . 4 pc connessi,
pressione conclusione, accordi| Far pratica di parlare in 3h 4 pin boards
4 gruppi di 4.student| pubblico rack strumenti 4 media kit
Esecuzione
R’.las.sur_nere.| I’ISU|tatI,. R sty AT E Presentazione |ppt: slide 3/3, 3/4 25 Min. Preparare elaborati e valutazioni
distribuire gli elaborati Ascolto conoscenze

Metodi: P => Presentazione ppt => presentazione Pow erpoint -> Uso, riduzione e risparmio energetico
TD => discussione guidata WB => lavagna bianca
W => lavoro individuale 28

GW =>lavoro di gruppo



C?T Lifelong

Yl Energia: L3/1 (Pratica professionale) <Eeining

Riduzione e risparmio energetico

Livello 1: Informazione di base

Livello 2:Capire il contesto e
le logiche

Livello 3: Conoscenze
professionali pratiche

Livello 4: Know-how di processo

Fonte : www.stahl-online.de
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“ _ _ _ Lifelong

WVET Energia: L3/2 (Pratica professionale) Ml Learning

e
Calcolo, efficienza e costi elettrici
(Apprendisti elettricisti)

Assegnazione compito:

In un esperimento di officina/laboratorio, creare 'impianto di illuminazione
di una zona living (vedi assegnazione compito).

Calcolare e misurare attraverso l'uso di diverse
fonti di luce — p.e.:
 Lampade a incandescenza, fluorescenza,

a risparmio energetico

| valori necessari per determinare la potenza,
I'efficienza e | costi.

In termini di risparmio energetico e costi operativi, qual e la soluzione piu
economica? 30



. . . Sl Lifelon
Energia: L3/3 (Pratica professionale) I_earningg

Assegnazione lavoro : impianto di illuminazione
per un’area living
(Apprendisti elettricisti)

In un’area living che misura 4 x 5 m, si deve installare un collegamento a due vie con 5
prese di luce. Per questo sono presenti 3 scatole di derivazione, 2 interruttori e 1 lampada
(simulazione delle 5 prese di luce). Questo circuito deve essere simulato su una griglia e
eseguito secondo le norme in vigore. Tutti i dispositivi di sicurezza devono essere
predisposti individualmente.
Il presente compito € un lavoro individuale pianificato da un gruppo.
| quadri devono avere una struttura standard.

Inoltre si devono usare alternativamente una lampada a incandescenza, a fluorescenza,
arisparmio energetico, alogena e a LED.

Secondo le misure prese, il calcolo della potenza, 'illuminazione e una specifica dei costi,

determinare il potenziale risparmio di tutte le fonti di luce.

| documenti necessari per questo sistema devono essere compilati individualmente.
Tempo massimo per questo compito: 3 giornate di lavoro, cioe 21 ore.

Seguira la presentazione dei risultati.
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. . . Sl Lifelon
Energia: L3/4 (Pratica professionale) I_earningg

Calcolo di potenza, efficienza e costi
(Apprendisti meccanici)

Assegnazione lavoro:

Ottimizzare un impianto idraulico con una pompa a palette a controllo di
pressione.

In un esperimento di officina/laboratorio, ottimizzare il volume di flusso
di un impianto idraulico (vedi assegnazione lavoro).

Eseguire calcoli e misurazioni per le diverse situazioni impiantistiche.
Identificare i1 valori necessari per la determinazione di :
e Potenza, efficienza e costi.

In termini di risparmio energetico e costi operativi, qual e la soluzione
piu economica?
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T Lifelong

VET Energia: L3/5 (Pratica professionale) Leam.ng
J

Calcolo della potenza, efficienza e costi
(Apprendisti meccanici)

Assegnazione lavoro:
Ottimizzare un impianto idraulico con pompa a palette a controllo di
pressione

Determinare I'effettiva potenza di un impianto idraulico secondo le misure
prese, il volume di flusso e la pressione. Prendere le misure prima e dopo
I'ottimizzazione.

Fornire una prova matematica.

| documenti necessari per questo sistema devono essere compilati
individualmente.

Tempo massimo per questo compito: 2 giornate di lavoro, cioe 16 ore.

Sequira la presentazione dei risultati.
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* .

Energia: Livello 4 il | earning
Know-how di processo

Temi dalla Contenuti derivati Informazioni | Capire il Conoscenze/ | Know-how
definizione di GT- di base contesto e le | competenze di processo
VET logiche professionali

pratiche
Risparmiare e Energia
ridurre il consumo di
risorse

Materie prime

Prevenire e ridurre Rumore
emissioni
inquinamento e
rumore

Utilizzo, stoccaggio | Rifiuti
e eliminazione dei
rifiuti
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Lifelong
Learning

Titolo dell’unita didattica Risparmiare energia sul posto di lavoro

Energia: Livello 4
Know-how di processo

Risultato dell’apprendimento | L'apprendista / studente sa verificare le possibilita di
risparmio energetico sul proprio posto di lavoro

Base di preparazione Schede tecniche, direttive aziendali, esperienza pratica
richiesta industriale

Durata approssimativa Secondo la durata dello stage / impiego

Profili del gruppo target Professionisti, apprendisti

Materiali necessari Scheda lavoro

Processo di apprendimento | Presentazione basata sull’esperienza industriale
(didattica)

Descrizione chiara dell’'unita | Vedi prossima pagina, inoltre: presentare esempi e
/esercizio per i discenti strategie di risparmio energetico sul posto di
lavoro. La scheda lavoro serve a preparare la
presentazione. 35
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. . L Lifelon
Livello 4: Visione d‘insieme 9

Learning

Uso, riduzione e risparmio energetico
Livello 1: Informazione di base
Livello 2: Capire il contesto e le logiche
Livello 3: Conoscenze professionali pratiche
Livello 4: Know-how di processo
Tema: Livello 4: Know-how di processo Risultato apprendimento: L’apprendista / studente elabora l'inesauribile fonte
Target : Apprendisti primo anno / studenti scuola superiore (16-20 anni) energetica e trasferisce il processo del risparmio energetico attraverso un
ottima conoscenza (16 persone) ponderato e responsabile operato agendo all'esterno .
Tempo: 4 settimane (5 giomi - 1-2 scuola professionale ) ==> circa 15 gg
atteso dei
Contributo del formatore partecipanti Scopo del contenuto Metodo Media Tempo Note
. Prenotare aula,
. . , . . ppt: slide 4/1 . . .
Dare il benvenuto Ascolto Stimolare |'attenzione | Presentazione benvenuto 5 Min. sistemare le sedie,
fornire i materiali
Feedback previous topic:
experience-related . .
Attivare, motivare, L . .
competences L . . . L . ppt: slide 4/2 . Scrivere le risposte su WB
. Partecipazione attiva] suscitare riflessioni, | Presentazione . 10 Min. . .
Comment: : Energia interattiva
. S verificare conoscenze
inexhaustible "energy
source"
Introduzione e preparazione al lavoro all'esterno (Introduzione e istruzioni sulla sicurezza
Compito: . ;
. . P . Raccogliere e filtrare Concentrazione, .
risparmio energetico . - . . Manuale tecnico,
. o informagzioni, considerazione, . .
potenziale nell'impianto . . . . Manuale dati tecnici,
. ; concludere accordi , [sensibilizzazione / falsa] Esecuzione ,
Fase di esplorazione . Intranet, 4 sett. Lawvoro all'esterno
. consegnare e consapewlezza del compito
compito: Internet,
Esempi di risparmio presentare colleghi di lavoro
. . informazioni Gestitire i media
energetico nellimpianto
ppt fatto personalmente | 16x 10 Min.
. . Far prati i parlare in Lavor i ini i Preparare l'aul rl
Presentazione Presentazione ar pratica d_ pariare | aworo T eparare fauia per ia .
pubblico individuale concreti di risparmio presentazione : abbassare le luci
energetico 3h
Riassumere i risultati, ’
. s Approfondire le ) . . . . .
valutare i risultati, disribuire Ascolto conoscenze Presentazione | Raccolta informazioni| 15 Min. | Preparare elaborati e valutazioni
gli elaborati
Metodi: P => Presentazione ppt => presentazione Pow erpoint -> Uso, riduzione e risparmio energetico
TD => discussione guidata WB => lavagna bianca
W => lavoro individuale

GW =>lavoro di gruppo
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VET

Energia: L4/1 (Know-how di processo)

Lifelong
Learning

Riduzione e risparmio energetico

Livello 1: Informazione di base

Livelllo 2: Capire il contesto e
le logiche

Livello 3:Conoscenze
professionali pratiche

Livello 4; Know-how di
processo

37

Fonte : www.stahl-online.de



\\
FVEWN c ‘GREEN STAR
GREEN skills for enterprises Sustainable
FEDERACION VIZCAINA ‘

R Training for Automotive suppliers clusteR

METALEKO LANTEGIEN
BIZKAIKO FEDERAKUNTZA

GREEN STAR Project

Modulo Trattamento Rifiuti.

R Lifelong
L Learning
* Programme
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METALEKO LANTEGIEN
BIZKAIKO FEDERAKUNTZA

e GREEN STAR
y ¥ GREEN skills for enterprises Sustainable
Training for Automotive suppliers clusteR

Livello target group

.k Lifelong
* * .
- Learning
* Programme

Level 1: Level 2: Level 3: Level 4:
Basic Understand Professional Frocess

information background practical know-how
Industry related main and knowledge/
topics coherences competencies
?Eiii?cli‘reuuce nputel Sptl;:ll:':.:?‘i; apprenljr.eﬁ q:prenﬁces prore 0
Sub-module Energy apprentices (=SSR CLlEEes]
Save and reduce input of middle op
resources: : managers age

no previous - .
Sub-module Raw kngwle dge professionals rewsed evised
Materials professional professiona

workers 0
Prevent and reduce technical
emissions pollution and middle school | school students DE d
noise: students (higher than LIS 0
Sub-module: Noise middle school)
VET Technici 2
Waste Module Apprentices Workers Workers echnicians
Advance Users
& Workers
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BIZKAIKO FEDERAKUNTZA

8. GREEN STAR IR Lifelong
* * .
¥ GREEN skills for enterprises Sustainable ** : Lea rning
Training for Automotive suppliers clusteR L Programme

Durata delle unita di apprendimento

Topics from Derived Leavel 1: Level 2: Leavel 3: Level 4 total learning
GT-VET contents Basic Understand Professional Process Know- hours
definition information background practical b
and knowledge/
coherences competencies

Save and enargy 2 howrs 2 hours 3 days
reduce input of
rES0OUNces

raw 2 hours 2 hours 2 days

materials
Prevent and Moise 2 hours 2 hours 3 days
reduce
emissions,
pollution and
noise
Litilize store Waste
and dispose of 2 hours 2 hours 2 days 10 days 15 days
waste materials Module




R Lifelong
LR | carning
Programme

e FVEWN 9\, GREEN STAR

stainabl
F] e Bomeae
METALEKO LANTEGIEN
BIZKAIKO FEDERAKUNTZA

Livello 1: Risultati dell’apprendimento
- 2 ore - Apprendisti

1. Compredere, definire e utilizzare la terminilogia di
base per il trattamento dei rifiuti.

2. Comprendere le tipologie di rifiuti e gerarchie nel
trattmento rifiuti.

3. Comprendere ed applicare i principi del trattamento
rifiuti.

4. Descrivere gli elementi funzionalio della generazione
dei rifiuti.
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Lifelong
Learning
Programme

9\, GREEN STAR
} K GREEN H! smj;yﬁ“g.[h:j@%

Rifiuti — Informazioni di base (Livello 1)

Titolo dell’unita
formativa

Rifiuti ed impatti ambientali

Obiettivi di
apprendimento

- Definire rifiuto

- ldentificarele tipologie di rifiuti e distinguerle

- Descrivere differenti metodi di trattamento

- Dimostrare comprensione delle diverse gerarchie di rifiuti

apprendimento

Requisiti di

conoscenza Nessuno

pregressa

Target Apprendisti, lavoratori

Processo di Discussione guidata da esperto/facilitatore, verifica

tramite quiz a risposta multipla

Materiali richiesti

Presentazioni e fogli di lavoro




R Lifelong
LR | carning
Programme

Livello 2: Risultati dell’apprendimento

1. Dimostrare conoscenza della normativa di
nase sui rifiuti

2. Dimostrare conoscenza del catagolo Europeo
dei Rifiuti
3. Dimostrare comprensione del processo di

mitigazione dei trattamenti tramite
inceneritori e smaltimento in discarica
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9\, GREEN STAR Lifelong
K GREEN sk t istainable Learning
’ "‘,;h)llhk\\‘luv?' R Programme

Rifiuti - Background (Livello 2)

Titolo dell’'unita
formativa

Rifiuti — requisiti normativi

Obiettivi di
apprendimento

- Comprendere le principali tematche ambientali associate al
trattamento rifiuti

- Identificare le implicazioni del non —trattamento in termini di impatti
su ambiente, salute, sicurezza e conseguenze penali/amministrative
della non applicazione delel norme

- Elencare | principali riferimenti normativi del trattamento rifiuti e le
definizioni a livello europeo in merito a rifiuti privati, industriali,
comemrciali e speciali

- Classificare | materiali riciclabili ( tipi di metallo, plastiche, codici
riciclo)

Requisiti di conoscenza
pregressa

Livello 1 — informazioni di base

Target

Apprendisti - lavoratori

Processo di
apprendimento

Discussione guidata da un esperto

Materiali richiesti

Presentazioni e fogli di lavoro
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Waste Module Summary

8, GREEN STAR

2

> GREEN skills for enterprises Sustainable
Training for Automotive suppliers clusteR

. Lifelong
»* * .
- Learning

* Programme

Level 1: Level 2: Level 3: Level 4:
Basic Understand Professional Process
information background practical know-how
Industry related main and knowledge/
topics coherences competencies
2 hours 2 hours 2 days 10 days 15 days
Waste Module
VET Technicians &
Apprentices Workers Workers
Advance Users
& Workers




Lifelong GREEN STAR CONFINDUSTRIA

Learnlng & GREEN skills for enterprises Sustainable Veneto SIAV sea.
Prog ramme Q Training for Automotive suppliers clusteR 7

Green marketing e LCA

Comunicazione
ambientale: alcuni esempi

LEVI STRAUSS & CO. ABOUT  BRANDS  SUSTAINABILITY  CAREERS  INVESTORS  NEWS  BLOG  BUY

Levi Strauss & CO.
(USA, 2006)

LCA del jeans

LIFE CYCLE OF A JEAN

LIFE CYCLE RECYCLING
OF A JEAN R

PRODUCTION ENDOWLIFE
At Levi Strauss & Co, we're focused on
building sustainability into everything we do.
So we commissioned a scientific life cycle /
assessment (LCA) to find out the facts about \
the climate change, water and energy impact of
a palr of Levi's® 501® and Dockers® Original FABRIC CORSHMER
Khaki from cotton seed to the landfill. PRODUCTION o

Learn More About Our Suppliers

Download Full Supplier List (PDF) \ f

GARMENT TRANSPORTATION
MANUFACTURING . ———J & DISTRIBUTION

This project has been funded with support from the European Commission. This contents reflects the views only of the author,
and the Commission cannot be held responsible for any use which may be made of the information contained therein.





