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1 — Document synopsis

This document represents the initial step in WP4 “Training path design” whose main objectives are to know the training
offer in each country and its adaptation to “new skills” demanded by the industrialised construction systems in line with
the principles and objectives of EE&CE, to analyse common and differential characteristics of these offers to fill
competence gaps (EQF levels 3-4-5) and to design a common framework for the training path and determine the
elements to be included: contents, methodology, assessment, resources, trainer profile and so on.

More in details, purpose of this document is the analysis of the training offer in each country and its adaptation to the
“new skills” demanded by the industrialised construction systems in line with the principles and objectives of EE&CE.
Analyse common and differential characteristics of these offers to fill competence gaps (EQF levels 3-4-5).

The analysis has been conducted as a desk research and is addressed mainly to experts and skills-based performance
appraisers, VET trainers in the construction sector and experts in design of training actions in the construction industry.

The analysis starts from the major findings of WP3- “New Skills” Map elaboration by identifying the most relevant skills
linked to the 4 targeted occupation: 1) Electrical installer, 2) HVAC engineering technician, 3) Roof labourer and 4)
Building construction labourer.

The desk research has been implemented using the most relevant sources available in the country and the most updated
researches on the field, then has been sent to the selected experts via email as a basis for the feedbacks’ interview.
Purpose of the interviews has been the validation of key findings of the desk research and to complete any missing
information on the current training offer in order to fill the identified skills gap.
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2- The BuildOffsiteEU New Skills Map

The “new skills” map aims to produce greater reach and impact among targets and beneficiaries, providing them with
an updated, intuitive tool. The map is a proven information on competences and skills, and training needs of the “new

workers” in the construction industry.

The “new skills” map is a matrix with 4 polygons. Each polygon, related to one of the four occupations, is divided into
two parts, one part for the “crucial” and the other part for the

7

‘important” skills

industrialized construction, improving energy efficiency and circular economy.

CRUCIAL
IMPORTANT
NOT CRUCIAL

Electrical installer

HVAC engineering
technitian

Electrical installer Roof labourer

HVAC engineering
technician
Interpret 2D and 3D digital plans

Roof labourer

Install and maintain home
automation systems

Lead a team perform maintenance
on installed equipment

Install geothermal heat pump

Ensure compliance with
environmental legislation

Drain hazardous liquids

Monitor utility equipment and use
testing equipment

Apply health and safety standards

Advise on fitted ventilation
systems

Install connections of modular roof

Resolve equipment malfunctions
elements
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that need to be upgraded for

Building construction
labourer

Building construction
labourer

Use building materials and
components reuse




| k4
Build0f fsiteEU

Work in a construction team

Calculate needs for construction
supplies

Check compatibility of materials

Write inspection reports

Use precision tools

Test and resolve equipment
malfunctions

Install inverters

Arrange equipment repairs

Install heating pump

Handle refrigerant transfer pumps

Perform refrigerant leak checks

Install heating, ventilation, air
conditioning and refrigeration
ducts

Install lightning protection system

Use measurement instruments

Apply restoration techniques

Construct roof structure with
construction profiles

Measure electrical characteristics

Provide power connection from
bus bars

Replace defect components

Install wiring, lightning, and
protection system

Repair wiring
Use measurement instruments

Work under voltage

Install electric switch boxes

Install electrical household
appliances

Handle refrigerant transfer pumps

Perform refrigerant leak checks

Install heating, ventilation, air
conditioning and refrigeration
ducts

Conduct routine machinery checks

Install refrigeration equipment

Install ventilation equipment

Install heating furnace
Lay pipe installation

Install air conditioning device
Install electrical and electronic
equipment

Install heating boiler

Recognize construction and
isolation materials

Install insulation material and roll
roofing

Install roof windows

Lay roof with materials for roofing
like clay tile, asphalt composite
shingles, built-up roofing and
rolled roofing

Build scaffolding

Operate tolls for cutting materials

inspect roofs install guttering

Lay roof tiles
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Follow health and safety
procedures in construction
Inspect construction supplies and
calculate needs for construction
supplies

Use measurement instruments
Apply restoration techniques

Recognize dry construction
methods

Install insulation material on floor
and walls

Recognize construction and
insulation materials

Install windows

Install construction profiles and
different kind of bricks

Prepare fasade cladding

Work on demolition processes

Work with mortar and concrete
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Occupation

Required skills

Training
available Y/N

Title

Duration

Brief description

Electrical
installer

Use BIM models

Yes

Electrical MEP BIM
Specialist course

30 hours

Provide the skills necessary to become
an electrical BIM Specialist-MEP
("Mechanical, Electrical e Plumbing"),
i.e. an expert modeling technician with
specific skills also in the management
of data and information flows in the
installation sector, with a focus on
electrical systems. (Supplier
organization CEl — Italian Electricity
Committee)

Install smart devices

Yes

Technician in the
Management of
Smart
Technological
Systems

990 hours

Provide skills to engage in the creation,
installation, and management of
systems capable of automating
technological functions in residential or
non-residential contexts (hotels,
hospitals, schools, etc.), ensuring the
optimization of performance in terms
of both energy saving and comfort and
safety.

Interpret 2D and 3D digital plans

Yes

AutoCAD Electrical

28 hours

Provide AutoCAD Electrical (2D and 3D)
application skills for creating and
customizing electrical drawings (Smart
Wiring Diagrams, Ladder Diagrams, and
Panel Layouts), exploring all features,
commands, and techniques for
creating, modification and printing of
electrical diagrams.

Install automation components

Yes

Technician in the
Management of
Smart

990 hours

Provide skills to engage in the creation,
installation, and management of
systems capable of automating
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Technological technological functions in residential or
System non-residential contexts (hotels,
hospitals, schools, etc.), ensuring the
optimization of performance in terms
of both energy saving and comfort and
safety.
Calculate solar panel orientation NO
Mount photovoltaic panels Yes Installer and 60 hours Provide skills relating to the assembly,
maintenance of installation and verification of the
photovoltaic and operation of solar thermal and
thermal panels photovoltaic panel systems.
Use diagnostic tools for electronic repairs | Yes Installer / 500 hours Train the profile of a system installer
maintenance and maintainer
techni.cian of electrical devices that he is able to
electrical systems create, based on the indications of a
client and the project drawn up by a
designer, the system
electrical in all its details, carrying out
the installation of the relevant ones
components and testing, also ensuring
maintenance and
repair of any faults in the systems,
following specific diagnostic analysis.
Follow health and safety procedures in Yes TRAINING in the 16 hours provide skills on the correct use and
construction and working at heights USE of FALL practical use of PPE (Fall Prevention
PROTECTION PPE Devices) to be able to apply the
(category llI regulations regarding working at
personal protective heights; choose and use the
equipment - appropriate fall-prevention PPE and
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working at heights)
(Legislative Decree
81/08 art. 77)

adopt the correct systems for working
at heights; to acquire

seat belt adjustment techniques and
methods of use.

Assemble sensors

Yes

Installer /
maintenance
technician of
electrical systems

500 hours

Train the profile of a system installer
and maintainer

electrical devices that he is able to
create, based on the indications of a
client and the project drawn up by a
designer, the system

electrical in all its details, carrying out
the installation of the relevant ones
components and testing, also ensuring
maintenance and

repair of any faults in the systems,
following specific diagnostic analysis.

Assemble electrical and mechatronic
components and units

Yes

Installer /
maintenance
technician of
electrical systems

500 hours

Train the profile of a system installer
and maintainer

electrical devices that he is able to
create, based on the indications of a
client and the project drawn up by a
designer, the system

electrical in all its details, carrying out
the installation of the relevant ones
components and testing, also ensuring
maintenance and

repair of any faults in the systems,
following specific diagnostic analysis.

Interpret 2D and 3D digital plans

Yes

BIM MEP: learn
about modeling of

24 hours

Develop skills in reading and
understanding functional diagrams, in
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HVAC and plumbing the advanced use of Revit MEP for BIM
systems design, and in the creation, sizing and
analysis of three-dimensional systems,
ensuring interoperability with other
software and effective management of
project documentation.
Install and maintain home automation Yes Installer and 500 hours Provide skills in the design, installation
systems maintainer of civil and maintenance of electrical systems
electrical systems and home automation systems,
and integrated ensuring energy efficiency, safety and
home automation living comfort, in compliance with
systems current regulations.
Lead a team perform maintenance on NO
installed equipment
HVAC
engineering | Install geothermal heat pump Yes Low enthalpy 25 hours Provide knowledge of the legislation
technician geothermal heat and technical regulations concerning
pump systems (for the heat pump sector, to then move on
installers) to the operating principles of the same.
The individual components that make
up compression heat pumps are
subsequently analysed. Ample space is
given to the sizing, installation and
commissioning of the system, with
particular attention to geothermal heat
pump systems. (ENEA)
Ensure compliance with environmental Yes Air conditioning 4 hours Provide knowledge on the new
legislation and energy saving: frontiers of energy efficiency and
the latest frontiers thermoregulation of HVAC systems to
in the regulation of ensure greater comfort and energy
HVAC systems savings.
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Roof
labourer

Interpret 2D and 3D digital plans

Yes

Building
information
modeling
technician

500 hours

Provide skills that, in relation to the
different areas of expertise
(architectural, structural, plant
engineering or infrastructure), allow
the technician to intervene through
BIM technology in the design,
construction and maintenance process
of building and infrastructure works,
with particular reference to three-
dimensional description, to the
extraction of graphic data and specific
technical attributes of the building or
infrastructure object.

Establish green roof

Yes

Vertical gardens
and green roofs

12 hours

Provide expertise relating to the
technical performance and
environmental benefits of green roofs;
understand the main types of green
roof: extensive, intensive and semi-
intensive; plan construction and
maintenance, including substrate,
plants and watering; design green roofs
to meet aesthetic, energy and
environmental objectives.

Program a CNC controller

Yes

Program CNC
machine tools

24 hours

Addresses methodologies and tools for
using the numerical control of machine
tools and developing programs useful
for customizing the different processes
required through the writing of work
programs, the preparation of the
machine and the control of the
processing parameters.
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Prepare the roof for solar system (PV and Yes Design, installation | 24 hours Provides complete training for

solar thermal system) and maintenance of professionals who wish to specialize in
grid connected, the renewable energy sector,
stand alone and guaranteeing valid technical
hybrid photovoltaic preparation to work on all types of
systems photovoltaic systems for the

production of electricity. The technical,
regulatory and practical aspects of grid-
connected, stand-alone (also called off-
grid or island) and hybrid systems are
analysed.

Follow safety procedures when working at | Yes Training in the use 16 hours provide skills on the correct use and

heights of fall protection practical use of PPE (Fall Prevention
PPE (category IlI Devices) to be able to apply the
personal protective regulations regarding working at
equipment - heights; choose and use the
working at heights) appropriate fall-prevention PPE and
(Legislative Decree adopt the correct systems for working
81/08 art. 77) at heights; to acquire

seat belt adjustment techniques and
methods of use.

Assess conservation needs Yes Conservation of 48 hours Acquire knowledge about the materials
materials in and techniques used in historic
historical buildings buildings, together with the

organizational dynamics of ancient
construction sites. Develop skills to
analyse the material consistency of
artefacts and interpret their signs and
stratigraphy. Learn to conduct an in-
depth assessment of the state of
conservation of a property, both
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materially and structurally, and create a
preliminary project for its conservation
and structural restoration.

Sort waste and demolition materials Yes Correct 16 hours Provide knowledge of the obligations
management of and correct methods of waste
construction waste management and disposal, even in the

presence of asbestos.

Inspect construction supplies and Yes Technician 800 hours Provide skills to intervene in the

calculate needs for construction supplies specialized in the construction site
organization and organization/management process
management of with the following activities:
green and digital supervision of
construction site programmatic/management/economic-

financial aspects/work execution
control/resource optimization;
coordination of the
construction/renovation process;
management of unexpected
events/variations and work teams; |
use methods/tools/materials oriented
towards sustainability/circular
economy/energy efficiency.

Follow health and safety procedures in Yes Safety training for 16 hours Provide participants with adequate

construction construction sector training regarding the risks relating to
workers - high risk the construction sector, defined by the

legislation as "high risk".

Interpret 2D and 3D digital plans Yes Building 500 hours Provide skills that, in relation to the
Building information different areas of expertise
construction modeling (architectural, structural, plant
labourer technician engineering or infrastructure), allow

the technician to intervene through
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BIM technology in the design,
construction and maintenance process
of building and infrastructure works,
with particular reference to three-
dimensional description, to the
extraction of graphic data and specific
technical attributes of the building or
infrastructure object.

Work ergonomically Yes Construction 2000 hours Provide skills for preparing the
operator for construction site in compliance with
structures the instructions given; carry out

masonry work according to the
specifications of the technical project;
carry out treatment of internal and
external surfaces, plastering and

finishes.

Interpret plans for modular construction NO

Sort waste and demolition materials Yes Management of 8 hours Provide in-depth information on the
excavation land and topic of excavation earth and rocks,
rocks - recycling of national legislation and classification as
waste and waste or by-product and on
excavation and construction and demolition waste, the
demolition regulation for recovery and reuse.
materials

Recognize impact of materials lifetime for

maintenance and demolition

Calculate needs for construction supplies Yes Construction 990 hours Provide skills to contribute to the
Technician supervision of the building construction

process through participation in the
identification of material and
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instrumental resources, the
preparation, operational organization
and implementation of procedures for
continuous improvement of work,
monitoring and evaluation of the result

Follow safety procedures when working at | Yes EDUCATION and 16 hours provide skills on the correct use and

heights TRAINING in the practical use of PPE (Fall Prevention
USE of FALL Devices) to be able to apply the
PROTECTION PPE regulations regarding working at
(category llI heights; choose and use the
personal protective appropriate fall-prevention PPE and
equipment - adopt the correct systems for working
working at heights) at heights; to acquire
(Legislative Decree seat belt adjustment techniques and
81/08 art. 77) methods of use.

Prepare the envelope for PV walls Yes Building integrated | 32 hours Provide knowledge to carry out a
solar envelopes: complete analysis of the different solar
challenges and envelope technologies integrated into
trends for the buildings to identify the pros and cons
future and make the right choice already in

the design phase

Install connections of modular building NO

elements
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4- Conclusions

The analysis of the training offer in Italy for various professions in the construction and engineering sectors reveals a
robust and complete training panorama. This landscape is characterized by a variety of courses aimed at providing
professionals with the skills necessary to meet the current and future needs of the sector. Below are the key features
and gaps identified in available training programs:

Electrical Installers: extensive training options cover crucial skills such as using BIM models, installing smart devices, and
interpreting 2D and 3D digital plans. Courses such as Electrical MEP BIM Specialist and AutoCAD Electrical provide
specialized knowledge, while broader programs such as Technician in the Management of Intelligent Technology Systems
offer a comprehensive skill set.

HVAC Engineering Technicians: focused BIM courses for HVAC systems, home automation, and geothermal heat pump
installation ensure professionals are well-versed in modern HVAC technologies and regulatory compliance.

Roof Workers: courses on BIM technology, green roofing and CNC programming highlight the integration of modern
construction technigues and sustainable practices. The training also places emphasis on safety, with specific courses on
fall protection.

Construction workers: training programs cover BIM technology, ergonomic working practices and construction site
safety. The courses also delve into specialist areas such as preparation for photovoltaic walls and waste management,
highlighting the commitment to sustainability and safety.

The training programs are designed to provide both theoretical knowledge and practical skills. This dual focus ensures
that trainees are not only familiar with advanced concepts but also able to apply these skills in real-world scenarios.
Courses often combine technical instruction with regulatory and safety training, reflecting the industry's emphasis on
compliance and worker safety.

Many training programs emphasize sustainable practices and energy efficiency. Courses on green roofs, ground source
heat pumps and integrated solar envelopes reflect a growing trend towards environmentally friendly construction
methods. The incorporation of BIM technology into various courses indicates a gradual industry-wide shift towards more
efficient and collaborative design and project management practices.

However, the training offer in Italy contains incomplete coverage of some skills, showing some gaps in the training offer
to meet the evolving demands of the construction sector, in particular in the specific context of the principles of
industrialized industry, energy efficiency and the circular economy (EE&CE).

For example, the ability to calculate the orientation of solar panels for electrical installers does not have a corresponding
training program.

Likewise, skills such as interpreting plans for modular construction and installing connections for modular building
elements for construction workers are not addressed in current training offerings.

For HVAC engineering technicians, there is a lack of specific training focused on leading a team to perform maintenance
on installed equipment. Leadership skills in this context are crucial for effective team management and ensuring
maintenance quality.

The absence of courses aimed at recognizing the impact of maintenance and demolition materials for construction
workers indicates a gap in training relating to life cycle analysis and sustainable management of materials.
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In summary, from the analysis of the training offer in Italy, we can deduce some recommendations:

Develop courses to fill identified gaps, such as those focused on solar panel orientation for electrical installers and
modular construction skills for construction workers.

Introduce specialized training on leadership and advanced maintenance practices for HVAC engineering technicians to
ensure comprehensive skill development.

Continue to expand offerings related to sustainable practices and materials. Additional courses on life cycle analysis,
material impacts and advanced recycling techniques would further strengthen the sustainability aspect of training
programs.

Promote greater collaboration with industry stakeholders to continually update and expand the training curriculum,
ensuring it is aligned with evolving industry needs and technical advances.

The ltalian training offer for the construction and engineering sectors demonstrates a strong commitment to providing
professionals with the skills necessary for the modern needs of the industry. While existing programs are comprehensive
and forward-looking, addressing identified gaps and strengthening the focus on sustainability and leadership will ensure
that training offerings remain robust and relevant as the sector continues to evolve.

Page 160f 22



[ e
Buld0f el =

Annex 1- Fact sheets of the current training courses

Title of the course | Technician in the Management of Smart Technological System
<Unit of competence> (4 EQF Level)

Expected results Develop skills in the design, installation and management of automated systems in
various contexts, ensuring energy saving, comfort and safety. The technician will be
able to create solutions consistent with the customer's needs, define all the essential
components, and ensure that the systems function optimally while respecting safety
standards.

Indicators = Development of the automation system scheme

= |nstallation and startup of the automated system

= Verification and testing of the installed system

= Periodic maintenance and adjustment of the automated system

= Verification of safety standard compliance and energy efficiency control
= Report processing according to legal regulations.

Capacity = Understand the client's needs and evaluate the structural and functional
characteristics of the intervention context, both residential and non-
residential.

= Qutline and design plant solutions for automation, also integrating pre-
existing systems and identifying potentially automatable areas.

=  Recognize the main technologies and innovative solutions, define the
system layout and select the most suitable devices for sizing the systems.

= Apply techniques and procedures for the installation, testing and start-up
of automated systems, identifying any anomalies and possible corrective
interventions.

=  Carry out periodic maintenance, reprogramming, identification and
resolution of malfunctions, and propose improvements to optimize
performance and reduce energy consumption.

Knowledge = main technologies, products and integration systems for automated
systems (centralized, distributed, etc.).
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= types and techniques of technical drawing, as well as principles of
components for automated systems.

=  control technologies (safety, thermoregulation, lighting, etc.) and types of
wiring (control unit, bus, wireless, powerline, mixed).

=  main regulatory and legislative references regarding building automation,
electrical systems and workplace safety.

=  Fundamentals of applied computer science, diagnostic and fault detection
techniques, including industry-specific English-language technical
terminology.
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Title of the course | Building information modeling technician

<Unit of competence> (5 EQF Level)

Expected results Be able to use BIM technology in the design, construction and maintenance
process of building and infrastructure works, with particular reference to the three-
dimensional description, the extraction of graphic data and the specific technical
attributes of the building or infrastructure object.

Indicators

Examination and analysis of existing models and spatial study of the work.
Creation and verification of the BIM model according to standards, with
proprietary and open formats (IFC).

Extraction of graphics and data from the BIM model for calculations and
programming.

Interoperability programming and continuous updating of the BIM model.

Capacity

Acquire and interpret data to create BIM models of structural and
infrastructural works.

Adopt BIM technologies and applications, defining libraries of supporting
objects.

Apply extraction and virtualization techniques for project representation
and management.

Verify the correctness and consistency of the BIM model, using analysis
and clash detection tools.

Manage the archiving, integration and updating of the BIM model over
time.

Knowledge

Materials technology and technological systems related to construction.
Structural elements and building survey and tracing techniques.
Digitalization of the construction process and application of BIM tools.
Main drawing techniques, BIM modeling, rendering and virtualization (VR
and AR).

Workplace safety regulations, management of construction site works and
legislative references.
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Title of the course | Construction operator for structures
<Unit of competence> (3 EQF LEVEL)

Expected results Be able to: Construction site preparation, Carry out masonry works, Carry out
treatment of internal and external surfaces, Carry out processing and finishing of
accessory building components.

Indicators = Set up and decommissioning of construction site logistics spaces, supply
and control of tools, and implementation of safety measures.

= Reading of the technical project, execution of the main masonry works and
waterproofing works, management of resulting materials.

= Treatment and installation of materials for thermal/acoustic insulation,
plaster application, completion of finishes and maintenance of surfaces.

= Carrying out painting, retouching and finishing operations, applying
insulating products, assembling wooden elements.

Capacity = Assembly and safe use of temporary structures, equipment control and
maintenance, space management and site safety.

= Construction and waterproofing techniques, understanding and
application of the technical project, choice and management of materials.

= Surface treatment, plaster application, preparation of guides and semi-
finished products, laying of floors and coverings.

=  Painting techniques, assembly of wooden elements, understanding of the
work phases, application of insulating materials.

Knowledge = Phases of the construction process, construction site organization
techniques, workplace safety, waste management regulations.

= Technical drawing, English terminology, materials and construction
technology, principles of building construction technology.

= Material technology, plastering and installation techniques, main types of
covering, workplace safety.

= Painting preparation and application, plasterboard installation, wooden
carpentry assembly, workplace safety.
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Title of the course

<Unit of competence>

Construction Technician
4 EQF LEVEL

Expected results

Is able to: manage the various phases of the construction process, ensuring that
projects are completed according to established technical specifications, timescales
and budgets; identify and select the necessary materials and tools, prepare detailed
work plans, coordinate the delivery of materials and take care of the operational
organization of construction site activities; implement continuous improvement
procedures to optimize work processes by evaluating the results to guarantee
quality and effectiveness.

Indicators

Organization and coordination of workers, companies and subcontractors,
periodic verification of the progress of the works, and management of
technical documentation according to company standards.

Installation of the main building systems and finishing of wooden elements,
setting up and dismantling of construction site logistics spaces, and movement
of waste materials.

Quality control of the construction work carried out and verification of
compliance with safety standards, implementing the measures and procedures
set out in the safety plans.

Capacity

Plan and manage economic and administrative documentation, organizing
staff work and coordinating workers and subcontractors.

Carry out construction and wood carpentry work, using consolidation and
recovery techniques.

Set up and decommission the construction site safely, managing materials and
equipment according to supply plans.

Monitor compliance with quality and safety standards, detecting and
documenting consumption and requirement levels.

Promote safe behavior, preventing risks and verifying compliance with
workplace safety regulations.

Knowledge

Understand the principles of architectural and structural technical drawing, as
well as calculation techniques for slopes, heights and volumes.

Know the characteristics of building materials and traditional and modern
construction techniques.

Familiarity with the main legislative and regulatory references regarding
workplace safety, waste management and public procurement accounting.
Ability to use methodologies for the preparation of accounting books and for
the metric calculation of building products.

Understand workplace safety regulations, environmental risks
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