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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 North Macedonia 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.

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 North Macedonia 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 “important” skills that need to be upgraded for

industrialized construction, improving energy efficiency and circular economy.

CRUCIAL
IMPORTANT
NOT CRUCIAL

Electrical installer

HVAC engineering

oo Roof labourer
technitian

Electrical installer

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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Building construction
labourer

Building construction
labourer

Use building materials and
components reuse
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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

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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3- Matching the map with the national offer
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Training

solving strategies to reduce
the gap between designed

Occupation | Required skills | available Title D-ura Brief description link
Y/N tion
Introduction to BIM
BIM Professional/ BIM technol'ogy HEN @il https://semosedu.mk/product/autode
Y . 40 | course intended for all B -
Technician SRS, GRS ENE sk-bim-technologies
architects.
https://gf.ukim.edu.mk/allplan-bim-
BIM training for %D0%BE%D0%B1%D1%83%D0%BA%D
N students 15 | NA 0%B0-%D0%B7%D0%B0-
%D1%81%D1%82%D1%83%D0%B4%D
0%B5%D0%BD%D1%82%D0%B8/
;?sgr;ar;nf?s: E:he https://cov.gov.mk/course/%d0%be%
participant to acquire d0%bf%d0%b5%d1%80%d0%b0%d1%
knowledge, skills and 82%d0%be%d1%80-%d0%b7%d0%b0-
Electrical Use BIM models competences to %d0%b8%d0%bd%d1%84%d0%be%d1
installer Y BIM operator 200 | independently initiate, %80%d0%bc%d0%b0%d1%86%d0%b8
organize and control the %d1%81%d0%ba%d0%be-
BIM process using BIM %d0%bc%d0%be%d0%b4%d0%b5%d0
ol ity s sl o %bb%d0%b8%d1%80%d0%b0%d1%9a
::Z\; technologies at rework %d0%b5-2/
The curriculum of the
program focuses on the
BIM FOR development of
PRACTITIONERS: fundamental Buildin . . .
Y ENGINEERS, 40 | Information Modelingg -BIM htt{.’s://l.(sf'org'mk/b'.m-za-mhene”'
ARCHITECTS AND skills for architects and arhitekti-i-tehnichari/
TECHNICIANS engineers and problem-



https://semosedu.mk/product/autodesk-bim-technologies
https://semosedu.mk/product/autodesk-bim-technologies
https://cov.gov.mk/course/%d0%be%d0%bf%d0%b5%d1%80%d0%b0%d1%82%d0%be%d1%80-%d0%b7%d0%b0-%d0%b8%d0%bd%d1%84%d0%be%d1%80%d0%bc%d0%b0%d1%86%d0%b8%d1%81%d0%ba%d0%be-%d0%bc%d0%be%d0%b4%d0%b5%d0%bb%d0%b8%d1%80%d0%b0%d1%9a%d0%b5-2/
https://cov.gov.mk/course/%d0%be%d0%bf%d0%b5%d1%80%d0%b0%d1%82%d0%be%d1%80-%d0%b7%d0%b0-%d0%b8%d0%bd%d1%84%d0%be%d1%80%d0%bc%d0%b0%d1%86%d0%b8%d1%81%d0%ba%d0%be-%d0%bc%d0%be%d0%b4%d0%b5%d0%bb%d0%b8%d1%80%d0%b0%d1%9a%d0%b5-2/
https://cov.gov.mk/course/%d0%be%d0%bf%d0%b5%d1%80%d0%b0%d1%82%d0%be%d1%80-%d0%b7%d0%b0-%d0%b8%d0%bd%d1%84%d0%be%d1%80%d0%bc%d0%b0%d1%86%d0%b8%d1%81%d0%ba%d0%be-%d0%bc%d0%be%d0%b4%d0%b5%d0%bb%d0%b8%d1%80%d0%b0%d1%9a%d0%b5-2/
https://cov.gov.mk/course/%d0%be%d0%bf%d0%b5%d1%80%d0%b0%d1%82%d0%be%d1%80-%d0%b7%d0%b0-%d0%b8%d0%bd%d1%84%d0%be%d1%80%d0%bc%d0%b0%d1%86%d0%b8%d1%81%d0%ba%d0%be-%d0%bc%d0%be%d0%b4%d0%b5%d0%bb%d0%b8%d1%80%d0%b0%d1%9a%d0%b5-2/
https://cov.gov.mk/course/%d0%be%d0%bf%d0%b5%d1%80%d0%b0%d1%82%d0%be%d1%80-%d0%b7%d0%b0-%d0%b8%d0%bd%d1%84%d0%be%d1%80%d0%bc%d0%b0%d1%86%d0%b8%d1%81%d0%ba%d0%be-%d0%bc%d0%be%d0%b4%d0%b5%d0%bb%d0%b8%d1%80%d0%b0%d1%9a%d0%b5-2/
https://cov.gov.mk/course/%d0%be%d0%bf%d0%b5%d1%80%d0%b0%d1%82%d0%be%d1%80-%d0%b7%d0%b0-%d0%b8%d0%bd%d1%84%d0%be%d1%80%d0%bc%d0%b0%d1%86%d0%b8%d1%81%d0%ba%d0%be-%d0%bc%d0%be%d0%b4%d0%b5%d0%bb%d0%b8%d1%80%d0%b0%d1%9a%d0%b5-2/
https://cov.gov.mk/course/%d0%be%d0%bf%d0%b5%d1%80%d0%b0%d1%82%d0%be%d1%80-%d0%b7%d0%b0-%d0%b8%d0%bd%d1%84%d0%be%d1%80%d0%bc%d0%b0%d1%86%d0%b8%d1%81%d0%ba%d0%be-%d0%bc%d0%be%d0%b4%d0%b5%d0%bb%d0%b8%d1%80%d0%b0%d1%9a%d0%b5-2/
https://cov.gov.mk/course/%d0%be%d0%bf%d0%b5%d1%80%d0%b0%d1%82%d0%be%d1%80-%d0%b7%d0%b0-%d0%b8%d0%bd%d1%84%d0%be%d1%80%d0%bc%d0%b0%d1%86%d0%b8%d1%81%d0%ba%d0%be-%d0%bc%d0%be%d0%b4%d0%b5%d0%bb%d0%b8%d1%80%d0%b0%d1%9a%d0%b5-2/
https://cov.gov.mk/course/%d0%be%d0%bf%d0%b5%d1%80%d0%b0%d1%82%d0%be%d1%80-%d0%b7%d0%b0-%d0%b8%d0%bd%d1%84%d0%be%d1%80%d0%bc%d0%b0%d1%86%d0%b8%d1%81%d0%ba%d0%be-%d0%bc%d0%be%d0%b4%d0%b5%d0%bb%d0%b8%d1%80%d0%b0%d1%9a%d0%b5-2/
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and actual energy
performance of buidings.
Install smart
devices
Introduction to BIM
Interpret'Z'D BIM Professional/ BIM technol'ogy 5 80 GuiEEl https://semosedu.mk/product/autode
and 3D digital . 40 | course intended for all B -
Technician . sk-bim-technologies
plans students, engineers and
architects.
Install
automation
components
This training program
?:EEI\TEESC:{FS‘?EI\;ASTN 80 .represelj\ts design and https://ks.org.mk/en/designer-of-
BUILDINGS installation of solar-thermal | solar-thermal-systems-in-buildings/
systems in buildings.
Calculate solar
panel
orientation DESIGNER OF General training program . .
PHOTOVOLTAIC 80 | for design of systems for use https.//ks.c?rg.mk/en/(.jeSIglj\eI.’—of-
SYSTEMS IN BUILDINGS of energy from RES. photovoltaic-systems-in-buildings/
The content of the training https://cov.gov.mk/course/%d0%b8%
Mount program includes a detailed d0%bd%d1%81%d1%82%d0%b0%d0%
ohotovoltaic Instaler of RES 80 overview of the correct bb%d0%b0%d1%82%d0%b5%d1%80-
panels installation and %d0%bd%d0%b0-
maintenance of %d1%81%d0%b8%d1%81%d1%82%d0
Photovoltaic systems. %b5%d0%bc%d0%b8s-
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%d0%b7%d0%b0-
%d0%b5%d0%bd%d0%b5%d1%80%d0
%b3%d0%b8%d1%98%d0%b0-
%d0%be%d0%b4-%d0%be/

FITTER, INSTALLER

https://cov.gov.mk/course/%d0%bc%
d0%be%d0%bd%d1%82%d0%b5%d1%
80-
%d0%b8%d0%bd%d1%81%d1%82%d0

AND SERVICE The "Installer, Installer and %b0%d0%bb%d0%b0%d1%82%d0%b5
MANAGER OF 350 | Operator of Photovoltaic %d1%80-%d0%bS
PHOTOVOLTAIC Systems". etnttatiatyl
SYSTEMS %d0%be%d0%bf%d1%81%d0%bb%d1
%83%d0%b6%d1%83%d0%b2%d0%b0
%d1%87-%d0%bd%d0%b0-
%d1%84%d0%be%d1%82/
https://cov.gov.mk/course/%D0%B5%
D0%BB%D0%B5%D0%BA%D1%82%D1
ELECTRICIAN FOR %80%D0%B8%D1%87%D0%B0%D1%8
Use diagnostic INSTALLATIONS IN 0-%D0%B7%D0%B0-
tools for RESIDENTIAL General skills for electrical o 0/ Doo N o 0/ 010 0/ 00
electronic BUILDINGS AND 150 installers A:DOOABO8A>DOOA>BODA)D()1A)801A)Dol68026
Rl INDUSTRIAL ?OAEOA?OAEBAEOAEOAI?)lASGADO
CAPACITIES %B8%D0%B8-%D0%B2%D0%BE-
%D1%81%D1%82%D0%B0%D0%BD%
D0%B1%D0%B5%D0%BD%D0%B8/
Follow health
and safet HOLIFEBRBMHUETTION https://ks.org.mk/en/roof-
i WORKER WITH SKILLS
procedures in . construction-worker-with-skills-for-
FOR IMPLEMENTATION 80 | Skills for general roofer

construction
and working at
heights

OF ENERGY EFFICIENCY
MEASURES

implementation-of-energy-efficiency-
measures/

Assemble
sensors
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https://cov.gov.mk/course/%D0%B5%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%B8%D1%87%D0%B0%D1%80-%D0%B7%D0%B0-%D0%B8%D0%BD%D1%81%D1%82%D0%B0%D0%BB%D0%B0%D1%86%D0%B8%D0%B8-%D0%B2%D0%BE-%D1%81%D1%82%D0%B0%D0%BD%D0%B1%D0%B5%D0%BD%D0%B8/
https://cov.gov.mk/course/%D0%B5%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%B8%D1%87%D0%B0%D1%80-%D0%B7%D0%B0-%D0%B8%D0%BD%D1%81%D1%82%D0%B0%D0%BB%D0%B0%D1%86%D0%B8%D0%B8-%D0%B2%D0%BE-%D1%81%D1%82%D0%B0%D0%BD%D0%B1%D0%B5%D0%BD%D0%B8/
https://cov.gov.mk/course/%D0%B5%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%B8%D1%87%D0%B0%D1%80-%D0%B7%D0%B0-%D0%B8%D0%BD%D1%81%D1%82%D0%B0%D0%BB%D0%B0%D1%86%D0%B8%D0%B8-%D0%B2%D0%BE-%D1%81%D1%82%D0%B0%D0%BD%D0%B1%D0%B5%D0%BD%D0%B8/
https://cov.gov.mk/course/%D0%B5%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%B8%D1%87%D0%B0%D1%80-%D0%B7%D0%B0-%D0%B8%D0%BD%D1%81%D1%82%D0%B0%D0%BB%D0%B0%D1%86%D0%B8%D0%B8-%D0%B2%D0%BE-%D1%81%D1%82%D0%B0%D0%BD%D0%B1%D0%B5%D0%BD%D0%B8/
https://cov.gov.mk/course/%D0%B5%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%B8%D1%87%D0%B0%D1%80-%D0%B7%D0%B0-%D0%B8%D0%BD%D1%81%D1%82%D0%B0%D0%BB%D0%B0%D1%86%D0%B8%D0%B8-%D0%B2%D0%BE-%D1%81%D1%82%D0%B0%D0%BD%D0%B1%D0%B5%D0%BD%D0%B8/
https://cov.gov.mk/course/%D0%B5%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%B8%D1%87%D0%B0%D1%80-%D0%B7%D0%B0-%D0%B8%D0%BD%D1%81%D1%82%D0%B0%D0%BB%D0%B0%D1%86%D0%B8%D0%B8-%D0%B2%D0%BE-%D1%81%D1%82%D0%B0%D0%BD%D0%B1%D0%B5%D0%BD%D0%B8/
https://cov.gov.mk/course/%D0%B5%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%B8%D1%87%D0%B0%D1%80-%D0%B7%D0%B0-%D0%B8%D0%BD%D1%81%D1%82%D0%B0%D0%BB%D0%B0%D1%86%D0%B8%D0%B8-%D0%B2%D0%BE-%D1%81%D1%82%D0%B0%D0%BD%D0%B1%D0%B5%D0%BD%D0%B8/
https://cov.gov.mk/course/%D0%B5%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%B8%D1%87%D0%B0%D1%80-%D0%B7%D0%B0-%D0%B8%D0%BD%D1%81%D1%82%D0%B0%D0%BB%D0%B0%D1%86%D0%B8%D0%B8-%D0%B2%D0%BE-%D1%81%D1%82%D0%B0%D0%BD%D0%B1%D0%B5%D0%BD%D0%B8/
https://cov.gov.mk/course/%D0%B5%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%B8%D1%87%D0%B0%D1%80-%D0%B7%D0%B0-%D0%B8%D0%BD%D1%81%D1%82%D0%B0%D0%BB%D0%B0%D1%86%D0%B8%D0%B8-%D0%B2%D0%BE-%D1%81%D1%82%D0%B0%D0%BD%D0%B1%D0%B5%D0%BD%D0%B8/
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https://cov.gov.mk/course/%D0%B5%
D0%BB%D0%B5%D0%BA%D1%82%D1
Assemble LA A0k %80%D0%B8%D1%87%D0%B0%D1%8
electrical and lRl\jEssTgErL\lATT/ﬁNS " General skills for electrical | »-220/08726D0%B0-
mechatronic 150 | SSneral SKSTOrElectneal | o/ D0%B8%D0%BD%D1%81%D1%82%
BUILDINGS AND installers
components INDUSTRIAL D0%B0%D0%BB%D0%B0%D1%86%D0
and units CORAETES %B8%D0%B8-%D0%B2%DO%BE-
%D1%81%D1%82%D0%B0%D0%BD%
D0%B1%D0%B5%D0%BD%D0%B8/
Introduction to BIM
Interpret 2D . technology is an official .
= BIM Professional/ BIM ) https://semosedu.mk/product/autode
and 3D digital . 40 | course intended for all B -
Technician . sk-bim-technologies
plans students, engineers and
architects.
https://ks.org.mk/en/installer-of-
InSt.altl a'mi Practical training for systems-for-heat-ventilation-and-air-
;T:ig\r:;:io:me HVAC installer 80 | installing of an equipment conditioning-with-skills-for-
systems materials and systems for implementation-of-energy-efficiency-
HVAC measures/
HVAC
engineering Lead a team
technician perform
maintenance on
installed
equipment
https://ks.org.mk/en/installer-of-
Install Practical training for systems-for-heat-ventilation-and-air-
geothermal HVAC installer 80 | installing of an equipment conditioning-with-skills-for-
heat pump materials and systems for implementation-of-energy-efficiency-
HVAC measures/
Ensure
compliance with
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https://cov.gov.mk/course/%D0%B5%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%B8%D1%87%D0%B0%D1%80-%D0%B7%D0%B0-%D0%B8%D0%BD%D1%81%D1%82%D0%B0%D0%BB%D0%B0%D1%86%D0%B8%D0%B8-%D0%B2%D0%BE-%D1%81%D1%82%D0%B0%D0%BD%D0%B1%D0%B5%D0%BD%D0%B8/
https://cov.gov.mk/course/%D0%B5%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%B8%D1%87%D0%B0%D1%80-%D0%B7%D0%B0-%D0%B8%D0%BD%D1%81%D1%82%D0%B0%D0%BB%D0%B0%D1%86%D0%B8%D0%B8-%D0%B2%D0%BE-%D1%81%D1%82%D0%B0%D0%BD%D0%B1%D0%B5%D0%BD%D0%B8/
https://cov.gov.mk/course/%D0%B5%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%B8%D1%87%D0%B0%D1%80-%D0%B7%D0%B0-%D0%B8%D0%BD%D1%81%D1%82%D0%B0%D0%BB%D0%B0%D1%86%D0%B8%D0%B8-%D0%B2%D0%BE-%D1%81%D1%82%D0%B0%D0%BD%D0%B1%D0%B5%D0%BD%D0%B8/
https://cov.gov.mk/course/%D0%B5%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%B8%D1%87%D0%B0%D1%80-%D0%B7%D0%B0-%D0%B8%D0%BD%D1%81%D1%82%D0%B0%D0%BB%D0%B0%D1%86%D0%B8%D0%B8-%D0%B2%D0%BE-%D1%81%D1%82%D0%B0%D0%BD%D0%B1%D0%B5%D0%BD%D0%B8/
https://cov.gov.mk/course/%D0%B5%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%B8%D1%87%D0%B0%D1%80-%D0%B7%D0%B0-%D0%B8%D0%BD%D1%81%D1%82%D0%B0%D0%BB%D0%B0%D1%86%D0%B8%D0%B8-%D0%B2%D0%BE-%D1%81%D1%82%D0%B0%D0%BD%D0%B1%D0%B5%D0%BD%D0%B8/
https://cov.gov.mk/course/%D0%B5%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%B8%D1%87%D0%B0%D1%80-%D0%B7%D0%B0-%D0%B8%D0%BD%D1%81%D1%82%D0%B0%D0%BB%D0%B0%D1%86%D0%B8%D0%B8-%D0%B2%D0%BE-%D1%81%D1%82%D0%B0%D0%BD%D0%B1%D0%B5%D0%BD%D0%B8/
https://cov.gov.mk/course/%D0%B5%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%B8%D1%87%D0%B0%D1%80-%D0%B7%D0%B0-%D0%B8%D0%BD%D1%81%D1%82%D0%B0%D0%BB%D0%B0%D1%86%D0%B8%D0%B8-%D0%B2%D0%BE-%D1%81%D1%82%D0%B0%D0%BD%D0%B1%D0%B5%D0%BD%D0%B8/
https://cov.gov.mk/course/%D0%B5%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%B8%D1%87%D0%B0%D1%80-%D0%B7%D0%B0-%D0%B8%D0%BD%D1%81%D1%82%D0%B0%D0%BB%D0%B0%D1%86%D0%B8%D0%B8-%D0%B2%D0%BE-%D1%81%D1%82%D0%B0%D0%BD%D0%B1%D0%B5%D0%BD%D0%B8/
https://cov.gov.mk/course/%D0%B5%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%B8%D1%87%D0%B0%D1%80-%D0%B7%D0%B0-%D0%B8%D0%BD%D1%81%D1%82%D0%B0%D0%BB%D0%B0%D1%86%D0%B8%D0%B8-%D0%B2%D0%BE-%D1%81%D1%82%D0%B0%D0%BD%D0%B1%D0%B5%D0%BD%D0%B8/
https://semosedu.mk/product/autodesk-bim-technologies
https://semosedu.mk/product/autodesk-bim-technologies
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environmental
legislation

Roof
labourer

Interpret 2D
and 3D digital
plans

BIM Professional/ BIM
Technician

40

Introduction to BIM
technology is an official
course intended for all
students, engineers and
architects.

https://semosedu.mk/product/autode

sk-bim-technologies

Establish green
roof

Program a CNC
controller

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

ROOF CONSTRUCTION
WORKER WITH SKILLS
FOR IMPLEMENTATION
OF ENERGY EFFICIENCY
MEASURES

80

Skills for general roofer

https://ks.org.mk/en/roof-
construction-worker-with-skills-for-
implementation-of-energy-efficiency-
measures/

Follow safety

ROOF CONSTRUCTION
WORKER WITH SKILLS

https://ks.org.mk/en/roof-

r r . construction-worker-with-skills-for-
Svﬁ::i‘l‘of;ng FOR IMPLEMENTATION 80 | Skills for general roofer implementation-of-energy-efficiency-
o e OF ENERGY EFFICIENCY measures/

MEASURES
Assess

conservation
needs

Sort waste and

Introduction to

This course will provide
fundamental knowledge and

https://iege.edu.mk/education/introd

demolition Sustainability in the 30 | hands-on experience for uction-to-sustainability-in-the-

materials Construction Sector practicing sustainability in construction-sector/
construction sector.

Inspect

construction

supplies and

calculate needs
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for construction
supplies

Follow health
and safety
procedures in
construction

Building
construction
labourer

Interpret 2D

BIM Professional/ BIM

Introduction to BIM
technology as an official

https://semosedu.mk/product/autode

and 3D digital . 40 | course intended for all B -
Technician ) sk-bim-technologies
plans students, engineers and
architects.
Work

ergonomically

Interpret plans
for modular
construction

Sort waste and

Introduction to

The aim of the course is
highlighting the
environmental, social and

https://iege.edu.mk/education/introd

demolition Sustainability in the 30 . uction-to-sustainability-in-the-
materials Construction Sector economic impacts of construction-sector/
buildings and built
environment
iRn(:Czislcffe This course will provide
pac Introduction to fundamental knowledge and | https://iege.edu.mk/education/introd
materials . . - . e
lifetime for Sustainability in the 30 | hands-on experience for uction-to-sustainability-in-the-

maintenance
and demolition

Construction Sector

practicing sustainability in
construction sector.

construction-sector/

Calculate needs
for construction
supplies

Follow safety
procedures

ROOF CONSTRUCTION
WORKER WITH SKILLS

80

Skills for general roofer

https://ks.org.mk/en/roof-
construction-worker-with-skills-for-
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when working
at heights

FOR IMPLEMENTATION
OF ENERGY EFFICIENCY
MEASURES

implementation-of-energy-efficiency-
measures/

Prepare the
envelope for PV

Bricklayer

200

By successfully mastering
the program, the participant
will acquire theoretical
knowledge and practical
skills to be able to use bricks
and blocks

https://cov.gov.mk/course/%d1%95%
d0%b8%d0%b4%d0%b0%d1%80-3/

The main goal of the
program is for the

walls - .
SEIEIEIAL) acquire https://cov.gov.mk/course/%d1%84%
e e knowledge, skills and d0%b0%d1%81%d0%b0%d0%bA%d0%
competences for the b5%d1%80-6/
application of the basic ou Lo
techniques in the
construction of facade walls
Install
connections of
modular
building
elements
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4- Conclusions

Comparison of the New Skills map and the national training offer in North Macedonia has led to the following
conclusions:

Occupation Electrical installer

The available training offer for the electrical installer is abundant in the nonformal VET in North Macedonia. However,
these trainings mainly offer knowledge and skills for “traditional” installers. By comparing the list of required skills in the
NewsSkills map, the observation is that there is lack of training offer in more advanced and up-to-date skills like

Install smart devices and automation components
Use diagnostic tools for electronic repairs
Assemble sensors and electrical and mechatronic components and units

On the opposite, a pleasant conclusion is that the skills related to installation of solar devices are well covered in the
training offer.

Occupation HVAC engineering technician

In the training offer for HVAC technicians, the installation of the automated systems is much more included in the training
curricula. What is identified as a gap in the training offer and the required skills is

Lead a team perform maintenance on installed equipment
Ensure compliance with environmental legislation

A specific skills for maintenance of the installed systems are scarced even in the training for solar systems installation,
which is probably due to the fact that these technologies are relatively new, and so far the highest demand was for their
installation, not the maintenance.

Occupation Roof laborer

The training offer for Roofers is reflecting even more the relevance of the old practices, and stressing the need for
advancing the training offer, to support the new technological advancements. This is seen in the absence of the training
offer for skills for

Establish green roof
Program a CNC controller

Furthermore, there is a need for introducing skills in the training offer for conservation needs, sorting waste and
demolition materials and planning the construction supplies and calculate needs for construction supplies. This skills
must be in the syllabus of modern construction practitioners.
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Occupation Building construction laborer

Adjustment to the new ways of building is mostly needed for the general building laborers, in order to respond to the
challenges for industrialised construction. The skills related to

Interpreting plans for modular construction and

Connection of modular elements
are most scarced, resulting with not competent workers when it comes for the industrialised construction.
Next topic also necessary to be covered in the updated training programmes is

Sorting waste and demolition materials and

Recognizing impact of materials lifetime for maintenance and demolition, as well as

Calculation of the needs for construction supplies

Last but not the least is the finding that skills for working ergonomically, must be added in the training offer.
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Annex 1- Fact sheets of the current training courses

Title of the course | BIM Professional/ BIM Technician

<Unit of competence>

Expected results Introduction to BIM technology is an official course intended for all students,
engineers and architects, as well as for all those who want to enrich their
knowledge of the most important technology in the AIG (Architecture,
Engineering, Construction) industry. In addition to the theoretical presentations,
the students within the course will have the opportunity to get acquainted with
the software that supports BIM technology.
Building Information Modeling (BIM) is a cutting-edge technology that gives
professionals in the AIG (Architecture, Engineering, Construction) industry tools to
more efficiently plan, design, build and manage buildings and infrastructure. The
results show savings of up to 50% in project budget and completion time, while at
the same time increasing the quality of projects. Companies, as well as
governments, implement BIM technology to achieve greater competitiveness and
economic prosperity. That is why BIM specialization is an extremely sought-after
and valued skill.

Indicators Introduction to BIM technology (Building Information Modeling — BIM)
A brief overview of BIM technology
Brief history, directions of development and trends
Advantages and disadvantages of using BIM technology
Why this technology matters and how it's shaping the way we work
Status of BIM implementation in the world
BIM processes and standards
BIM Execution Pans (BEP)
BIM Maturity Level
Level of Development (LOD)
BIM roles and responsibilities
Demonstration

Capacity Getting to know the Autodesk Revit 2020 application, its interface, navigation tools
Working with basic modeling and modification tools
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Working with external files
Initial setup of the application and projects

Creating an architectural 3D model with walls, floors, roofs, stairs, railings, ramps,
ceilings, doors, windows and glass facades

Addition of finished components (families), such as furniture elements, lamps,
equipment

Working with views, creating and organizing them

Preparation of technical documentation such as 2D technical details, elevations,
markings, symbols

Work with element and material specification lists
Preparation of sheets for printing and export in dwg format
Introduction to Autodesk Navisworks 2020

Creating a unified model from all disciplines

Detection of conflicts in the model

Preparing to build the facility using Autodesk Navisworks 2020
Making simulation and animation

Planning and creating dynamic plans using Autodesk Navisworks 2020

Knowledge

Title of the course

<Unit of competence>

BIM operator

Expected results

The main goal of the program is for the participant to acquire knowledge, skills and
competences to independently initiate, organize and control the BIM process using
BIM tools, which are used for new technologies at rework sites, as well as the
introduction of digital innovations. The program allows the participants to
acquired skills in digital construction representation and information exchange
used in the construction industry.

The program is implemented through theoretical and practical teaching in two
modules.

Indicators

Capacity

Knowledge
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Title of the course

<Unit of competence>

BIM for practitioners: engineers, architects and technicians

Expected results

The curriculum of the program focuses on the development of fundamental
Building Information Modeling — BIM skills for architects and engineers and

problem-solving strategies to reduce the gap between designed and actual energy

performance of buidings.

Indicators

Capacity

The content of training include:

introduction to the theory of BIM (Technology and interoperability, the

role of the stakeholders, information technology and system
requirements, BIM Contracts)

development of skills (Introduction to Modelling, surveying, project
sample, construction management)

energy performance (Theory of energy performance, solar systems,
thermal bridges).

Knowledge

Title of the course

<Unit of competence>

Designer of solar-thermal systems in buildings

Expected results

This training program represents:

Module 1 Design and installation of solar-thermal systems in buildings

level 1 for building professionals, of the general training program for design and

installation of systems for use of energy from RES.

Indicators

Capacity

The content of training will includes:

introduction to solar energy & solar-thermal systems

collector & system types

solar-thermal design and use of software

techno-economical analysis

ISO standards of quality, techniques for measuring energy savings
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e safety requirements at workplace.

Knowledge

Title of the course

<Unit of competence>

Designer of photovoltaic systems in buildings

Expected results

This training program represents

Module 2 Design and installation of photovoltaic systems in buildings
level 2 for building professionals,

of the general training program for design and installation of systems for use of
energy from RES.

Indicators
Capacity The content of training will includes:
e photovoltaic basics
e PV modules, components, planning and sizing grid-connected photovoltaic
systems
e system sizing, design and simulation software
e mounting systems and building integration
e installing, commissioning and operating of photovoltaic systems
e economics, procurement and legislation and environmental issues
e safety requirements at workplace.
Knowledge

Title of the course

<Unit of competence>

Installer of RES

Expected results

The content of the training program includes a detailed overview of the current
knowledge of systems for the use of energy from renewable energy sources,
covering current materials and techniques for their incorporation, mounting and
installation, design basics, planning for the correct installation and maintenance of
Photovoltaic systems, elements of the theoretical basis of the processes,

characteristics of the components and systems and their dimensioning, as well as
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environmental aspects, and provides adequate familiarization with European
standards, techniques for measuring energy savings, as well as procedures for
protection at work.

Indicators

Capacity As a result of the program, qualified installers will be called for mounting and
installation of energy systems from renewable energy sources, more specifically
Photovoltaic systems, with solid skills, knowledge and abilities required for new
occupations and knowledge of work processes at the operational level.

Knowledge

Title of the course

<Unit of competence>

Fitter, installer and service manager of photovoltaic systems

Expected results

The "Installer, Installer and Operator of Photovoltaic Systems" program consists of
five modules.

Indicators

Capacity

Module 1. - Basics of electrical engineering, mechanical engineering and materials
deals with the acquisition of basic knowledge and skills from a technical aspect
about the laws in electrical engineering and mechanical engineering that need to
be applied to the operation of photovoltaic systems.

Module 2. — Assembly and installation of photovoltaic systems deals with the
acquisition of knowledge and skills from a process aspect for the organization,
assembly and installation of photovoltaic systems.

Module 3. - Commissioning and maintenance of photovoltaic systems deals with
the acquisition of knowledge and skills from a technical aspect for appropriate
behavior towards the photovoltaic system during its use.

Module 4. — Quality and reliable operation of photovoltaic systems deals with the
acquisition of knowledge and skills from a process qualitative aspect for quality
assurance and achieving a high degree of safety and protection during the
operation of photovoltaic systems.

Module 5. — Administration and communication during the operation of
photovoltaic systems deals with the acquisition of knowledge and skills in terms of
the necessary administration and appropriate communication during the
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operation of photovoltaic systems and represents an added value to the Program
in terms of empowering the participants to run a business independently.

Knowledge

Title of the course

<Unit of competence>

Electrician for installations in residential buildings and industrial capacities

Expected results

With the program, the participant will be able to plan, organize and perform work
tasks, rationally use equipment and time, communicate with superiors and users
of services, apply technical measures for protection against electric shock; reads
and uses technical documentation; to maintain and issue the necessary
documentation for the performed works, to take care of the quality of the
performed works and be responsible for them, to take care of safety at work,
health and personal protection and the protection of the working environment, to
maintain and increase the competence in his field and to know the rights from an
employment relationship.

Indicators

Capacity

Knowledge

Title of the course

<Unit of competence>

HVAC installer

Expected results

Training program is dedicate to:

e energy efficiency and renewable energy sources in building sector

e an overview of the equipment, materials and systems for HVAC

e practical training for installing of an equipment materials and systems for
HVAC

e practical training for exploitation and maintenance of equipment,
materials and systems for HVAC

e practical training for floor, wall and ceiling heating and aqueduct systems.

Indicators

Capacity

Knowledge
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Title of the course

<Unit of competence>

Roof construction worker with skills for implementation of energy efficiency
measures

Expected results

This course will focus on:

e introduction into the most recent principles,

e standards and regulations regarding EE of buildings, in accordance with
the national and the EU policies

e overview of the materials, tools and equipment, for performance of EE
roofs and proper utilization

e overview of the technologies and skills for construction, reconstruction,
maintenance, examination and diagnostics, quality control of EE roofs

e safety and health while in roof construction, management of the basic

risks
Indicators
Capacity Practical training for proper construction of EE roofs: planning, proper layering of
the components, utilization of tools and equipment as well as proper performance
of the specific details.
Knowledge

Title of the course

<Unit of competence>

Introduction to Sustainability in the Construction Sector

Expected results

This course will provide fundamental knowledge and hands-on experience for
practicing sustainability in construction sector. The aim of the course is
highlighting the environmental, social and economic impacts of buildings and built
environment and the importance of initiatives and aspirations that will drive the
transformation of the construction sector in future.

This course explains drivers of sustainability in construction and review
sustainability policies. Also, it provides an overview of the current green rating
systems for buildings. To deepen the understanding of the topic and its
importance, variety of examples of sustainable construction as well as case studies
of best sustainable practices and future trends of sustainable construction will be
demonstrated.

Indicators
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Capacity Topics covered in the course are:
e Sustainability as a general concept and its importance in the construction
sector
e Sustainable Development Goals (SDGs)
e Building and environmental legislation relevant to sustainability in
construction industry
e Sustainable waste management in construction
e Circular Economy for a Sustainable Built Environment
Knowledge

Title of the course

<Unit of competence>

Bricklayer

Expected results

By successfully mastering the program, the participant will acquire theoretical
knowledge and practical skills to be able to use bricks and blocks, structural tiles,
stones for building paths, fences, walls, buildings and other structures, as well as
to repair older buildings, monitor and work according to occupational health and
safety regulations and communicate with co-workers and supervisors.

Indicators

Capacity

Knowledge

Title of the course

<Unit of competence>

Facade worker

Expected results

The main goal of the program is for the participant to acquire knowledge, skills and
competences for the application of the basic techniques in the construction of
facade walls with the correct use of the equipment and tools for production with
modern materials, to be trained in the repair of worn and damaged facades
applying principles of energy efficient buildings with the application of thermal and
sound insulation.

Indicators

Capacity

Knowledge
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