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1. Executive Summary

“BuildOffsiteEU: Off-site industry-towards innovation in construction sector” is a project co-funded by the
European Commission under the framework of Erasmus+ Programme and is implemented in the following EU
countries: Spain, Greece, Slovenia, Italy and North Macedonia.

One of the main tasks of the BuildOffsiteEU Project is to set the new professional skills, bridging skills gaps between
“traditional occupations” and “upgraded occupations” of industrialised construction trough detailed analysis of
sustainability principles from EE&CE perspective and their relation to industrialised construction
procedures/processes and activities allows setting "green skills and competences" needed to qualify-requalify the
"new workers".

The BuildOffsiteEU Project is identifying and establishing clear and validated links between skills of traditional
profiles and those required by industrialised construction provides the construction workers with accurate
information on their re-skilling needs in this innovative field.

The Skills mapping of new workers highlights the skills gaps in the workforce and helps the main targets and
beneficiaries of BuildOffsiteEU (especially VET centres, employers, and trainers) to identify their needs and the
opportunities offered by this sustainable construction model.

The realised research survey is addressed to rich information for the skills to be upgraded of workers to do
industrialized construction, improving energy efficiency and circular economy, recommendation. This will produce
the activities for developing new training schemes and curricula for workers in building sector.

The online national survey in partner countries was realised form 25 December 2023 to 15 January 2024. The
Google online survey was sent to employers/managers/employees of industrialized construction companies,
experts and skills-based performance appraisers and VET trainers in the project partner countries.

For the selected occupations: electrical installer, HVAC engineering technician, roof labourer and building
construction labourer, skills related to new technologies, energy efficiency and circular economy are qualified as
deemed to upgrade.

The validation process of national survey reports is conducted with national/international external experts to
ensure their value and suitability of key findings for industrialized construction companies’ requirements for
needed skills of workforce. This will help to identify the most prioritized need for updating skills in the field of
industrialized construction.

The “new skills” map, prepared following the conclusion from survey and recommendations of validation experts,
will 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.
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2. Results from online survey

Four occupations are selected in correspondence with ESCO classification, having in mind to have been technicians
in building sector who can cover most common building activities.

The selected occupations are well recognised in building sector:

1. Electrical installer — ESCO Code 7411.1 & 7411.1.1;

2. HVAC engineering technician — ESCO Code 3115.1.5;

3. Roof labourers; ISCO-08, Code 7121

4. Building construction labourers— ESCO Code 7114 & 7112.1.

The pool of skills for each of the occupations is prepared, including both existing “traditional skills” (extracted from
ESCO database), and the skills to be upgraded necessary to adapt the respective occupation to contemporary
practices and industrialised way of construction. The list of skills to be upgraded necessary for transition of the
sector. The selected skills are divided into 3 categories: managerial, transversal and technical skills.

For each occupation, the respondents was questioned to select from the pool of the skills and to identify (decide)
in which group the certain skill belongs: existing skills- what the workers currently know and are capable to do for
selected occupations, named as “traditional skills”, or skills to be upgraded, necessary to enable successful
transition of the sector in industrialized construction sector.

The main skills for the four occupations that need to be upgraded is related to industrialized construction,
improving energy efficiency and circular economy are defined by the number of answers received for each of the
skills in the questionnaire. The list of main skills that need to be upgraded have more selection “to be updated”
than “traditional”.

|H

To define the clear gap between “traditional” skills and skills be upgraded for all four occupations, related to
industrialized construction, improving energy efficiency and circular economy and prepare the “new skills” map,
the methodology of “more than equal number of answers for each skill to be uprated” is used. The “crucial” are
the skills that have more than equal number of answers for each skill to be uprated. Also, to ensure that all needed
skills are defined in the gap “traditional” skills and skills be upgraded for all four occupations, the list of “important”
are prepared. The list consists of the skills that have answers up to 30 less than the “traditional” ones.
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2.1. Electrical installer

On the Graph 1 is presented the results form the online survey for Electrical installer occupation. The blue bars
represent the skills to be upgraded for Electrical installers, and red bars represent “traditiona

There is clear gap between “traditiona
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skills.

11.Work in a construction team

12.Calculate needs for construction supplies
13.Check compatibility of materials

14 Write inspection reports

15.Use precision tools

16.Test and resolve equipment malfunctions
17.Install inverters

18.Measure electrical characteristics
19.Provide power connection from bus bars
20.Replace defect components

21.Install wiring, lightning, and protection system
22.Repair wiring

23.Use measurement instruments

24 Work under voltage

25.Install electric switch boxes

26.Install electrical household appliances

Graph 1. “Traditional” skills and skills to be upgraded for Electrical installer occupation.
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and circular economy are followed:
CRUCIAL

Use BIM models

Install smart devices

Interpret 2D and 3D digital plans

Install automation components

Calculate solar panel orientation

Mount photovoltaic panels

Use diagnostic tools for electronic repairs
Follow health and safety procedures in construction and working at heights
Assemble sensors

10 Assemble electrical and mechatronic components and units
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IMPORTANT
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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
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2.2. HVAC engineering technician

On the Graph 2 is presented the results form the online survey for HVAC engineering technician occupation. The
blue bars represent the skills to be upgraded for HVAC engineering technicians, and red bars represent “traditional”
skills.

1.Interpret 2D and 3D digital plans

] 2.Install and maintain home automation systems
3.Lead a team perform maintenance on installed
equipment

7 quip

4.Install geothermal heat pump

5.Ensure compliance with environmental legislation
50 6.Drain hazardous liquids

7.Monitor utility equipment and use testing
equipment

8.Apply health and safety standards

9.Advise on fitted ventilation systems

10.Resolve equipment malfunctions

11.Arrange equipment repairs
12.Install heating pump
13.Handle refrigerant transfer pumps
14.Perform refrigerant leak checks
15.Install heating, ventilation, air conditioning and
20 refrigeration ducts

16.Conduct routine machinery checks
17.Install refrigeration equipment
18.Install ventilation equipment
19.Install heating furnace

. 20.Lay pipe installation

21.Install air conditioning device
0 11 12 13 14 15 18 17 18 18 1 n B 22.Install electrical and electronic equipment
Skills 23.Install heating boiler

3
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w
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Graph 2. “Traditional” skills and skills to be upgraded for HVAC engineering technician occupation.

There is clear gap between “traditional” skills and skills be upgraded for HVAC engineering technicians. The main
skills for HVAC engineering technician that need to be upgraded in the country related to industrialized
construction, improving energy efficiency and circular economy are followed:

CRUCIAL

1. Interpret 2D and 3D digital plans
2. Install and maintain home automation systems
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3. Lead a team perform maintenance on installed equipment
4. Install geothermal heat pump
5. Ensure compliance with environmental legislation

IMPORTANT

1. Drain hazardous liquids

2. Monitor utility equipment and use testing equipment
3. Apply health and safety standards

4. Advise on fitted ventilation systems

5. Resolve equipment malfunctions

6. Arrange equipment repairs

7. Install heating pump

2.3. Roof labourer

On the Graph 3 is presented the results form the online survey for Roof labourer occupation. The blue bars

|II

represent the skills to be upgraded for Roof labourers, and red bars represent “traditional” skills.

50
10.Install connections of modular roof elements

0 11.Install lightning protection system
12.Use measurement instruments
13.Apply restoration techniques

0 14.Construct roof structure with construction
profiles

10 15.Recognize construction and isolation materials
16.Install insulation material and roll roofing

. 17.Install roof windows
1 2 3 4 5 & 7 8 8 1 1 12 13 14 15 16

18.Lay roof with materials for roofing like clay tile,
7o onoan asphalt composite shingles, built-up roofing and

Number of responces
]

Skills rolled roofing
19.Build scaffolding
mSkills to be upgraded W Existing skills 20.0perate tolls for cutting materials

21.Inspect roofs install guttering
22.Lay roof tiles

Graph 3. “Traditional” skills and skills to be upgraded for Roof labourer occupation.
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There is clear gap between “traditional” skills and skills be upgraded for Roof labourer. The main skills for Roof
labourer that need to be upgraded in the country related to industrialized construction, improving energy
efficiency and circular economy are followed:
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CRUCIAL

Interpret 2D and 3D digital plans

Establish green roof

Program a CNC controller

Prepare the roof for solar system (PV and solar thermal system)

Follow safety procedures when working at heights

Assess conservation needs

Sort waste and demolition materials

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

IMPORTANT
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Install connections of modular roof elements
Install lightning protection system

Use measurement instruments

Apply restoration techniques

Construct roof structure with construction profiles

vk W e

2.4. Building construction labourer

On the Graph 4 is presented the results form the online survey for Building construction labourer occupation. The
blue bars represent the skills to be upgraded for Building construction labourer, and red bars represent
“traditional” skills.

10.Use building materials and components reuse
11.Follow health and safety procedures in construction
12.Inspect construction supplies and calculate needs

20 for construction supplies
13.Use measurement instruments

10 14.Apply restoration techniques

II 15.Recognize dry construction methods
0 16.Install insulation material on floor and walls
1 2 3 4 5 6 7 8 18 19 20 21 22
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17.Recognize construction and insulation materials

Skills 18.Install windows
19.Install construction profiles and different kind of
m 5kills to be upgraded  m Existing skills bricks

20.Prepare fasade cladding
21.Work on demolition processes
22.Work with mortar and concrete

Graph 4. “Traditional” skills and skills to be upgraded for Building construction labourer occupation.
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There is clear gap between “traditional” skills and skills be upgraded for Building construction labourer. The main
skills for Building construction labourer that need to be upgraded in the country related to industrialized
construction, improving energy efficiency and circular economy are followed:

CRUCIAL

Interpret 2D and 3D digital plans

Work ergonomically

Interpret plans for modular construction

Sort waste and demolition materials

Recognize impact of materials lifetime for maintenance and demolition
Calculate needs for construction supplies

Follow safety procedures when working at heights

Prepare the envelope for PV walls

Install connections of modular building elements
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IMPORTANT

Use building materials and components reuse

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
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3. Key conclusions and recommendations for the “skills to be upgraded” of industrialized construction
and key criteria in terms of sustainability for industrialized construction

The number of main skills for the four occupations that need to be upgraded related to industrialized construction,
improving energy efficiency and circular economy are:

- Electrical installer: CRUCIAL-10 and IMPORTANT-7

- HVAC engineering technician: CRUCIAL-5 and IMPORTANT-7
- Roof labourer: CRUCIAL-9 and IMPORTANT-5

- Building construction labourer: CRUCIAL-9 and IMPORTANT-6

Among the 4 occupations, the total number of skills that are crucial and important is between 14 and 17. Electrical
installer is the one with the need to upgrade more skills, 17 from selected.

For all 4 occupations, skills related to new technologies, energy efficiency and circular economy are qualified as
deemed to upgrade. The skills: management of waste and demolition materials; installation and maintenance of
PV and solar thermal systems; use of new techniques like green roofs, geothermal heat plants, 2D and 3D digital
plans, use BIM models are recognized as new skills to be upgraded.
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The technical skills are outlined for upgrade and at the same time Managerial and Transversal skills are considered
“traditional” for all four occupations.

4. “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 “important” skills that need to be upgraded for
industrialized construction, improving energy efficiency and circular economy.

Model 1

HVAC engineering Building construction

Electrical installer Roof labourer

technitian labourer

CRUCIAL
IMPORTANT
TRADITIONAL

HVAC engineerin Building construction
g. . & Roof labourer 8
technician labourer
Interpret 2D and 3D digital plans

Electrical installer

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
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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

Advise on fitted ventilation
systems

Resolve equipment malfunctions

Arrange equipment repairs

Install heating pump

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

Model 2

Electrical installer

Crucial (GAP)

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

Install connections of modular roof
elements

Install lightning protection system

Use measurement instruments

Apply restoration techniques

Construct roof structure with
construction profiles

HVAC engineering
technician

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

Roof labourer

Interpret 2D and 3D digital

plans

Install and maintain home

automation systems

Lead a team perform

maintenance on installed

equipment
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Use building materials and
components reuse

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

Building
construction
labourer
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Important

Traditional

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

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

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

Resolve equipment
malfunctions

Arrange equipment repairs

Install heating pump

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
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Install connections of
modular roof elements

Install lightning protection
system

Use measurement
instruments

Apply restoration techniques

Construct roof structure with
construction profiles

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

Use building materials and
components reuse

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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