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Synthesis of the findings for interviews/focus groups
in National context

1. Individual Interviews with experts (online or face-to-face)
e No of interviews: 3
e Profile of experts: 1academia, 1 NGO (energy expert), 1 construction company
e Gender: 2 male, 1female

2. Focus group with workforce from industrialized construction companies and experts of building sector in energy
efficiency and circular economy

e No of participants: 3 people in the group for North Macedonia
e Profile of experts: 1academia, 1 energy expert), 1 working in construction

e Gender: 2 male, 1 female

Table with the national conclusions of the responses

Key areas of investigation National findings of the answers collected from focus groups/ interviews

1: Profile and activities of the

@ university, research, training

companies that have participated in ® company producing

h . . f construction material

the interviews/focus groups. construction company or
professional invelved in
construction

® expert (energy efficiency,
circular economy etc.)

2: ldentification of main industrialized e Construction of envelope of the building

construction sysfems are used e Precast Concrete Systems, Steel Framing Systems, Modular

Construction: Modular and Lightweight Construction Systems
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e Various types, from concrete and steel as well and some specific
earth structures

e We know what industrialized constructions are, but they are not
used in our company.

e Modular construction and prefabricated elements

e Modular construction

3: Advantages and benefits of
industrialized constfruction systems,
differences/limitations related to
conventional construction

Current most common types of building materials which identified by the
respondent experts are concrete, bricks and steel, as part of traditional
construction process. Also the material used for carpentry is mentioned and
it varies between PVC and wood. Additionally, the materials for thermal
insulation are recalled, usually representing a synthetic material. The
detailed answers are as follows:

e concrete, bricks, steel
e brick, aerated concrete blocks

¢ Concrete and steel materials and in some late period specific type
of geosynthetic materials in addition o the classic type of materials

e All common materials on the market available for construction of
buildings.

e (Conventional materials like concrete, bricks, thermal insulation,
thermal facade, pvc carpentry etc.

e conventional materials (steel, bricks, cements, wood...)

4: |dentification of the main elements
that make up the different processes,
stages, and activities of each of these
systems

e The whole process of industrialised construction refers to
producing prefabrikated elements far from the site (off-site) that
are then transported to the site and assembled. These elements
mainly are from concrete, wood, or entire blocks for facade
assembling.

e Best practices related to industrialized construction systems in
Macedonia are:

e (onstruction of concrete face slabs for dam Loshana, Delchevo

e In the past there were industrialized buildings called Russian
buildings. There was a company Karposh producing prefabrikated
elements from concrete. There are prefabrikated wooden hauses in
Radishani produced in Treska. The facade of Dzevahir are from
prefabriated elements in their own production.
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e Some companies offer prefabricated houses, but mainly for
vacation use on remote places or for industrial objects. Rarely this
is chosen for constructing housing buildings.

e KEN panel, HOT-HOT houses

5: Definition of term “modular

construction”

e Producing standardized components of a structure in an off-site
factory, then assembling them on-site.

e Modular construction involves the fabrication of entire building
modules or sections in off-site factories. These modules are then
tfransported to the site and assembled to form the complete
structure. Modular construction offers advantages such as reduced
construction time, improved quality contfrol, and minimized site
disruption.

e Application of assembled elements/materials in production sites
and construction on site

e Constructions that are devided and produced in prefabricatet
modular parts that are connected on site.

e Assembling ready-to-use construction elements like whole internal
wall with the internal insulation and external finishing ready, or
blocks of facade ready to be assembled and connected to enclose
the building

e connecting prefabricated parts of building

of
modular construction on people and

6: Advanftages and impacts
the environment and the construction

of the building

The experts have evaluated and ranked the most common advantages of
modular construction. Each of them has identified faster construction
process and the controled quality prior to construction, as most the
important benefits.

Additional
construction processes and easier following the deadlines for realisation,

benefiets, but almost equaly important are simplified

along woth the benefit for the environment.

The entire presentation of the experts opinion on the benefits and impacts
of modular construction are given below.
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Materials are extremely d...
Construction is far faster. . 6 (100%)
There are fewer ambient. ..
Quiality can be controlled... 6 (100%)

There is less risk of on-si.__

It simplifies construction... —4 (66.7%)

It benefits the environment. 4 (66.7%)

0 1 2 3 4 5 6

7: Identification of main competences
that need to be upgraded and to any
best practices regarding organization/
to industrialized

country related

construction systems

In Macedonia, there are few companies that offer modular construction
(mentioned as good examples above). The staff in these companies may be
considered that is partially qualified and competent, but further upskilling
for broader scope of industrialised construction, the basics, benefits,
common types, assembly methods efc... is necessary. However, for the
waste of construction workforce, the training for skilling or reskilling toward
industrialised construction is necessary.

The experts have evaluated this topic as given below.

Do you consider that employers, employees, managers possess enough
skills and competences fto deal with the challenges of industrialized
construction?

@ yes

@ partially, but additional upskilling
Is necessary
mandatory reskilling is needed
to adapt the workforce

@ there are no skilled
professionals to embrace the
changes

8:
challenges/barriers

Identification of  technical

and
corresponding skills required for the
workforce of industrialized systems,
regarding the compliance in principles
of

efficiency

circular economy and energy

The above finding related fo the need of skilling of the workforce is again
confirmed with the answers of the question that identifes the barriers for
adapting the industrialised construction.

The answers on the question: “In your view, what are the technical
challenges and barriers facing the employees/employers/ managers on
industrialized construction companies?”, are given below.
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@ social acceptance

@ expensive overall costs of
construction
lack of skilled labor workforce

® minimal Industry-Academia
collabaration

@ lack of compliance and
regulation

9: Identification of the main skills
likely to be improved for employees/
employers/ managers in
industrialized construction systems
through their further fraining

e Assembling on-site construction

e Digital Literacy, Safety and Quality Control, Problem-Solving and
Adaptability

e Strict control process of the industrialized products

e Specialized fraining from professionals dealing with industrialized
construction, organizational/management skills and
communication skils.

e Understanding the properties of materials used, proper instalation
of prefabricated elements, exact following of the project design and

implementing all elements of design, globalising" the
competences for assambling the whole structure to avoid the need

of frequent changing of work feams

e correct and proper conjunctions of construction elements, isolation
of junctions, avoiding thermal bridges

10: Integration of the issue of
industrialized caonstruction systems in
educational systems in the field of
construction

Is the issue of industrialized construction systems integrated into
educational systems in the field of construction? If yes, where?

e NoO
e Education centers of material manufacturers

e Partially yes, in some of the subjects curricula at 1st and 2nd cycle
of studies at Civil Engineering Faculty, UKIM

e Yes, but mainly informative.

e Partly in the formal higher education system in another subjects,
very rare in nonformal training offer, mainly for instalation of pvc
carpentery

e | am not familiar
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11: ldentification of the status of
fraining for educators

How are these educators being trained in industrialized construction
systems? What is the status of such training?

e | have noinformation about this

¢ Always updated with latest technologies
e Not familiar in details

e |donot know.

e Usualy self educated ( online sources) by investing in personal
profedional development

e not corresponding to new products on the market

12: Identification of industrialized
constructions systems which are
suitable related to principles of energy
efficiency and circular economy and
specific criteria

Can industrialized construction support a transition to clean energy,
accelerate decarbonization of the built environment and energy-efficiency
workforce?

@ Yes, sure

@ Partially, there are more
effective ways toward
decarbonization
No, they are not related

® It depends on the organization
of the processes and used
materials.

13: Identification of green criteria and
standards related to sustainability on
industrialized construction systems

e nZEB.LEED, BREEAM or Green Globes

e Sustainability is integral process and all green criteria also should
stand for industrialized construction systems

e Yes, there should be additional standards and criteria.

e Not in place in MK, only recomendations as part of EU directives
and declarations of the materials that are on the market

e EU legislation should be put in place
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Key conclusions reached, as well as recommendations for the “new competences” of

industrialized construction and key criteria in terms of sustainahility for

industrialized construction

The status of the industrialised construction in North Macedonia evaluated according to the opinion of

the expert that take part of the expert interviews and the discussion within the focus group. The findings

can be summarised as follows:

The main industrialized construction systems used are Concrete Systems, Steel Framing
Systems, Modular Construction: Modular and Lightweight Construction Systems and
prefabricated construction elements.

However, the use of traditional construction matterials is still on the leading level as the most
common types of building materials which are used are conventional materials like concrete,
bricks, thermal insulation, thermal facade, pvc carpentry etc.

In terms of industrialised construction, in MK it is mostly present in final phase like using
prefabricated facades, windows etc. Very rare there are prefab concrete slabs used in
construction. Some companies offer prefabricated houses, but mainly for vacation use on remote
places or for industrial objects. Rarely this is chosen for constructing housing buildings.
Regarding the knowledge about modular construction, most common definition is that Modular
construction involves the fabrication of entire building modules or sections in off-site factories.
These modules are then transported to the site and assembled to form the complete structure.
Modular construction offers advantages such as reduced construction time, improved quality
control, and minimized site disruption.

The advantages and impacts of modular construction are that it is faster and with more controlled
quality, and partially it is recognized as environment friendly.

As the main technical challenge/barrier lack of skilled workforce | identified, but partially the
expensive construction process, but also the social acceptance is mentioned as a challenge.
Related to skills and competences reskilling or upskilling is mandatory for the whole workforce
involved in new industrialised systems, and the main skills that need to be improved are: Digital
Literacy, Safety and Quality Confrol, Problem-Solving and Adaptability, materials, quality control,
installation skills efc.

Regarding the status of offered education in industrialised systems it is considered as partial, in
some of the subjects curricula at 1st and 2nd cycle of studies at Civil Engineering Faculty, UKIM
but mainly infoarmative and the educators are usualy updated with latest technologies but mostly
are self educated (from online sources) by investing in personal professional development.



NG
Build0f fsiteEl ‘

2022-1-ES01-KA220-VET-000087862

e The possibility that industrialized construction support a transition to clean energy, accelerate
decarbonisation is identified as valid, but it sometimes depends on the processes and materials
used.

e Green labeling and sustainability standards are not in place in MK, only recomendations as part
of EU directives and declarations of the materials that are on the market, however standards like
nZEB. LEED, BREEAM or Green Globes are not unknown for the professionals.
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