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

This report is a brief analysis of the responses from a survey on offsite construction (industrial style construction) 
in Slovenia. Based on 3 interviews and a focus group with 3 stakeholders, we outline the situation, needs, 
challenges and opportunities for scaling up this demonstrably higher quality, much faster and more transparent 
construction style, which can also be a good answer to labour shortages (with fewer resources), to managing and 
reducing construction waste (building according to circular economy concepts) and to the logistical challenges of 
conventional construction. It is therefore one of the ways to make this sector more productive and usually a better 
quality solution for the client. 

8 people participated in the study. 3 online interviews were conducted with a total of 5 people (1 x architect, 1 x 
learning centre, 3 x manufacturer) and 1 face-to-face focus group with 3 participants from the National Housing 
Fund, the largest client of residential buildings in the country, with at least 1 representative of the interviewer 
present each time. 3 interviews were conducted with a total of 5 people (1 x architect, 1 x learning centre, 3 x 
manufacturer) and 1 face-to-face focus group with 3 participants from the National Housing Fund, the largest 
provider of public residential buildings (flats) in the country. All participants are from or associated with the 
construction sector. There were 5 men and 3 women. All participants are civil engineers or architects and other 
experienced professionals who have been involved in offsite construction. 

An introduction to the project brief was given at the beginning of the interviews and focus group, relating to the 
scope and objectives of the project. The interviews were conducted in an online environment (June and July 2023) 
and the focus group was conducted in person at the Housing Trust premises (August 2023). 

Director of VET CENTER: www.cpu.si  

Manufacturer team of POMGRAD GROUP: Development and Quality Manager in Work Unit ABI www.pomgrad.si   

Director of arhictectural bureau AMPL d.o.o.: https://amlp.si/miha-lecnik.html    

Housing Fund of Republic of Slovenia, Public Fund, 3 persons – project managers: https://ssrs.si/eng/  

 

 

 

http://www.cpu.si/
http://www.pomgrad.si/
https://amlp.si/miha-lecnik.html
https://ssrs.si/eng/
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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 
companies that have participated in 
the interviews/focus groups. 

I am a designer licensed by the Chamber of Architecture and Spatial 
Planning of Slovenia for all types of buildings. We design everything from 
commercial to residential, medical, as well as production facilities. I have 
experience in industrial construction. 

POMGRAD company is one of the leading Slovenian construction 
companies and construction companies of the Adriatic region, 
distinguished by professionalism and providing top-class construction 
solutions, as well as comprehensive project support from conception to 
implementation. As one of the leading construction companies, we pride 
ourselves on having the in-house know-how, equipment and experience to 
complete the most complex construction projects. POMGRAD has a 
Reinforced Concrete Products division that has been involved in 
industrialised or prefabricated construction for 40 years. 

We are a training centre of the Slovenian Chamber of Commerce and 
operate independently under the name CPU. We are a profit-oriented 
business entity. Our educational programmes include the construction 
profession such as foreman in construction, NPK mason and hydraulic 
engineer as well as real estate agent, civil engineer, Academy of 
Construction Investment, etc. I am the director and coordinate the work of 
the educational organisers. So far, we have only been involved in the 
industrialisation of construction through the Erasmus project EMIC GEN, it 
is not offered in detail in our courses at the moment except in the 
framework of the already completed international project. 

SSRS is a public housing fund, an investor in public rental housing 
throughout the country. The housing is intended to be rented out to priority 
categories of applicants at low-cost or non-profit rent. The Housing Fund of 
Republic of Slovenia, Public Fund (also Fund), serving the interest of the 
state, covers the territory of the whole state and in accordance with its 
business policy finances and implements the national housing programme, 
promotes house building, renewal and maintenance of flats as well as 
residential buildings. A Resolution on the National Housing Programme for 
the period from 2015 to 2025 (also ReNSP15-25) adopted in 2015, defined 
Fund as the main state authority for the implementation of the national 
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housing policy. The Fund should, as the main carrier of the implementation 
of ReNSP15-25, in pursuit of the goals, cooperate with the public policy 
implementing authorities in other areas of operation of the state, which will 
also be monitored by a system, set up in the future, intended to monitor the 
implementation of ReNSP15-25.  The implementation of planned projects 
and measures will be gradual, whereby the preparatory activities for the 
establishment of conditions for the successful achievement of set goals will 
be carried out first, and where a prompt change of required legislation and 
public policies is of key importance. 

2: Identification of main industrialized 
construction systems are used 

In most cases, clients have in the past opted for precast concrete elements 
used for industrial buildings. The production of these elements is very well 
developed in our region. The disadvantage is the precision of assembly, the 
high load on the subfloor, the higher transport costs, the poorer thermal 
properties, the more difficult reuse of the material, which is why steel, and 
wood are now increasingly used despite the higher initial costs. 

POMGRAD has a Reinforced Concrete Products division which has been 
involved in industrialised or prefabricated construction for 40 years. 

Industrialised building systems in Slovenia: 

- construction of prefabricated concrete halls (industrial halls, 
warehouses, shops, etc.) 

- concrete finishing products (road kerbs, concrete pipes and covers, 
...) 

- concrete products for railways (concrete sleepers, rigid slabs, 
derailment panels, railway running boards, noise barriers, concrete 
cable trays, ...) 

- concrete products for the motorway programme (concrete safety 
barriers, noise barriers, canals, ...) 

- steel products for the motorway programme 

- prefabricated wooden houses 

- steel halls 

- wooden halls 

- ... 
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The main differences between the systems are the main building material 
(concrete, steel, wood). Concrete halls and concrete products are very 
widespread and have very good properties - high load-bearing capacity, 
good fire resistance, recyclability.  

The Erasmus project EMIC GEN started two years ago and that is when we 
started thinking about it. 

The SSRS has recommendations/requirements for designers in the design 
briefs for residential buildings to typify dwellings and buildings and to 
allow the use of prefabricated products as much as possible, if this is more 
rational than on-site construction. 

In our projects, we mainly install ready-mixed elements such as lightweight 
concrete installation shafts for risers, fitted sanitary cabins, ready-mixed 
concrete products (balconies, stairs, urban furnishings). The products do 
not require any additional construction work apart from installation. 
Precast systems are not used for primary structures (slabs, columns and 
walls). Prefabricated timber systems (walls) are foreseen in the projects in 
planning. 
The differences between the systems depend on the material and the level 
of workmanship of the element, whether it is a finished product that does 
not need further processing (bathroom) or just a building element (wall, 
pillar).  

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

The benefits of offsite construction: 

• Time  

• Cost 

• Quality 

The industrial construction issue is probably "prefabricated construction" or 
offsite construction or precast construction. And the latter is being used 
more and more, both because of the shorter deadlines, the greater 
precision in execution and the mandatory preparation of the works, which 
results in greater coordination between the disciplines. 

The main advantages and benefits of prefabricated construction are: 
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• prefabricated elements ready before construction starts on site and 
high speed of on-site assembly of the elements, resulting in shorter 
site time and lower site operating costs 

• high quality of the precast elements due to production under 
controlled conditions within the production facilities 

• reduced need for on-site labour 

• greater precision in on-site execution 

• fewer unresolved details on site. 

The main difference is transport, as the input materials (aggregate, cement, 
reinforcement, timber, steel, etc.) are transported to the production plant, 
where the prefabricated elements are produced under controlled 
conditions, and then transported to the construction site, where the 
elements are assembled. 

The advantages are the intensive pre-preparation of the modules in the 
production units and the assembly of the larger elements on site. Logistics 
are important here, as they must work in coordination with the construction 
phases. There are also savings in terms of reduced stocks of construction 
materials and less handling. There are limitations in the dimensions or size 
of the modules that can be transported on the thoroughfares, in any 
subsequent changes to the project or corrections to the modules. 

Benefits: 

• Faster construction 

• More precise manufacturing 

• Reduced installation worker requirements 

• Production in a controlled industrial environment, better quality 
control,  

• Better control of waste and rationalisation of raw material 
consumption 

 
Disadvantages: 

• Transport to the construction site has an impact on costs and 
feasibility 
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• Design constraints (repeatability of elements, more of the same is 
a prerequisite for rationality) 

• Constraints due to meeting static, fire, thermal and acoustic 
requirements compared to conventional construction (some 
elements require a different approach and additional costs)  

• Design errors in a single element can occur in all other elements 
already manufactured (if not detected in time). 

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

Prefabricated construction processes: 

• design,  

• drawing up workshop plans for implementation,  

• preparation of constructions in the workshop,  

• on-site erection. 

 

Prefabricated construction processes: 

• design 

• preparation of shop drawings for execution in the production plant 

• manufacture of prefabricated elements in the production plant 

• transport to the construction site 

• on-site assembly. 

 

Prefabricated construction processes: 

• procurement of building materials for production,  

• manufacture of modules,  

• loading of the modules onto the means of transport,  

• transport or delivery and unloading,  

• installation of the modules and finishing.  
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Prefabricated construction processes: 

• definition in the client's terms of reference 

• design and cost analysis (compared to conventional mode) 

• preparation of workshop documentation and installation plan 

• creation of a sample model and checking and approval by the client 
(if it is a finished product - bathroom) 

• manufacturing of items following QC, marking, traceability, 
inspection processes 

• preparation for installation  

• transport and installation, installation supervision  

• use and maintenance (possibility of repair, replacement) 

• recycling or disposal of the element at the end of its lifetime. 

 

The most common types of construction materials: 

• concrete, lightweight concrete, precast concrete 

• concrete, steel and wood 

• wood, metal, plastic 

• concrete halls and concrete products are very   widespread and 
have very good properties - high load-bearing capacity, good fire 
resistance, recyclability.  

 
A Slovenian companies: 

Varis Lendava, produces bathroom modules (finished bathrooms) made of 
concrete and now also of wood. 

Sigmanova - installation shafts 

CGP, Pomgrad and other manufacturers of concrete elements for 
prefabricated industrial halls 

Arcont, Trimo - containers 
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5: Definition of term “modular 
construction” 

Modular construction can be linked to the Lego system, where individual 
modules are inter-assemblable, compact and flexible. INDUSTRIALISED: 
OFFSITE, MODULAR, PREFABRICATED. 

Modular construction is construction where you prepare modules which are 
then assembled and stacked like lego blocks. 

Building with modules. 

Construction with industrially manufactured end products (modules) that 
load the building. Modules can be different and interchangeable.  

Construction with prefabricated industrial products is not yet modular 
construction. 

6: Advantages and impacts of 
modular construction on people and 
the environment and the construction 
of the building 

Modular construction is a much more thoughtful construction, flexible and 
sustainable in the long term, as it offers reuse. 

The benefits and impacts of modular construction: 

- project defined down to the last detail before construction begins 

- fewer unforeseen costs and changes during implementation 

- higher quality of the completed building due to the quality of the 
prefabricated elements produced under controlled conditions 
within the production facilities 

possibility of dismantling and reassembly - thus less impact on the 
environment 

Superficially, I have not gone into this further so far. 

Modular construction in theory can help to meet societal needs in the 
construction sector (low-rise, buildings, temporary housing) more quickly, 
enabling faster construction and more advanced resource, energy and 
waste management in the context of industrial module production.  

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

A good practice in SLOVENIA: 
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country related to industrialized 
construction systems 

INDUSTRIALISED CONSTRUCTION SYSTEMS USED AND ARE MOST 
COMMONLY USED 

The identification of main industrialized construction systems used in 
Slovenia highlights a historical preference for precast concrete elements in 
industrial buildings, despite their drawbacks in terms of precision, load 
capacity, thermal properties, and material reusability. However, steel and 
wood are gaining popularity due to their better properties and 
sustainability, albeit at higher initial costs. The industrialized building 
systems in Slovenia encompass a range of options, such as concrete and 
steel products for various applications, including industrial halls, railways, 
motorways, and residential buildings. Concrete products stand out for their 
widespread use and advantageous qualities like high load-bearing 
capacity, fire resistance, and recyclability.  

Between 1955 and 1985, the largest number of apartments in Slovenia was 
built by architect Ilija Arnautović. He was born in Niš, Kingdom of 
Yugoslavia, in 1924 and died in Ljubljana in 2009. He studied architecture 
in Prague (1945-48) at the Technical College, and continued his studies in 
Ljubljana (1948-52) at the Edvard Ravnikar Seminar. Arnautović's design is 
characterised by economy and speed of construction with the possibility of 
industrial production of individual building elements (industrialisation and 
prefabrication of building elements), he researched various possibilities of 
prefabricated construction, used prefabricated façade elements (large-
panel prefabrication systems, heavy and light assembly methods). He is 
one of the pioneers of prefabricated construction in Slovenia. 

Danilo Fürst, who developed the Quick-build system, is considered to be the 
pioneer of prefabricated construction in Slovenia, and he was also the 
author of the first prefabricated house, which was erected in eight days, 
complete with all the interior fittings. The architect Danilo Fürst, a 
representative of the Plečnik school, introduced technical innovations into 
Slovenian architecture, among which the plans for standard and 
prefabricated construction and the use of curved ceilings and pre-stressed 
concrete roofs stand out. 

As early as 1955, the company Jugomont was founded in Zagreb, Croatia, 
to produce elements for prefabricated building systems throughout the 
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former Yugoslavia. In Ljubljana, the system was perfected by engineer 
Ervin Prelog and brought into line with anti-flood requirements. 

BEST PRACTICE 

The National Housing fund (SSRS) recommends and requires designers to 
incorporate prefabricated products where rational in residential building 
projects. Ready-mixed elements like lightweight concrete installation 
shafts, sanitary cabins, and other concrete products are commonly 
installed in projects, streamlining the construction process. However, 
precast systems are not employed for primary structures, with 
prefabricated timber systems planned for specific projects. 
 
Marles, a prefabricated house company from Maribor, is actively helping to 
find solutions for the destroyed and destroyed residential buildings and the 
rehabilitation of the buildings flooded in August 2023. In addition to 
prefabricated houses, the company's programme also includes modular 
buildings, which allow for quick implementation and, at the same time, a 
comfortable and high-quality stay for the citizens of Slovenia, as well as a 
temporary solution to the housing problems of some of the inhabitants 
whose homes have been destroyed by the weather storm. Trimo group 
containers can be used to build temporary housing, temporary office 
buildings, kindergartens. It is a modular prefabricated construction. As part 
of the reflection, common standards should be set, as is the case for 
example in the software sector, so that clients can assemble products from 
different manufacturers, which would allow healthy competition and 
development in this area. 

A good practice in the country is to promote projects with prefabricated 
elements (concrete safety barriers on the motorway, noise barriers on the 
motorway and railway, concrete thresholds on the railway, etc.). 

Main competences to be upgraded: 

- Include teaching about industrialised construction already in 
secondary schools and faculties. 

- - Promoting industrialised construction. 

8: Identification of technical 
challenges/barriers and 

Lack of awareness that this can have positive effects on the 
competitiveness of companies. Lack of knowledge on how to introduce this 
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corresponding skills required for the 
workforce of industrialized systems, 
regarding the compliance in principles 
of circular economy and energy 
efficiency 

in companies.  Slovenia is too small a market for most products to cover the 
costs of development and production. Loss of knowledge on industrial 
production of building elements from previous generations, too few or no 
professional staff with competences or experience.  

Poor knowledge of the benefits of industrial production of building 
elements on the part of designers and clients.  

Every time we reinvent systems, instead of setting common standards, 
solutions, as they did in ancient Rome, especially in terms of infrastructure, 
when theatres and amphitheatres, basilicas and residential buildings were 
standardised and their size determined according to the number of 
inhabitants. We need a new Neufert on a BIM platform on the basis of 
which we could produce modular solutions on the same standards... 

In our company we are facing the technical challenges that residential 
buildings are all designed as classics and you have to redesign the projects 
if you want to start production in a manufacturing plant - which takes time, 
money and people and investors are not opting for that. The exceptions are 
mostly production halls, warehouses, shops, where it is designed as 
industrial construction in the first place.  

The problem is that designers do not have enough knowledge to design 
industrial construction, because they do not get this knowledge during their 
education. The exception is designers who work or have worked in the 
context of a production plant and acquire knowledge of the specifics of 
industrial construction. 

Another problem is that clients are not familiar with industrial construction 
and its possibilities. 

On the one hand, the knowledge and use of environmentally friendly 
materials and the digitalisation of production, logistics and the construction 
process on site. 

9: Identification of the main skills 
likely to be improved for 
employees/employers/ managers in 

Depending on the company and previous experience. In most cases, we 
think not.  

At all levels, especially in Slovenia, it would be necessary to legislate (make 
mandatory) compulsory training for clients, designers (for those with an 
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industrialized construction systems 
through their further training 

IZS/ZAPS licence this is already the case) and contractors, so that we could 
speak a common language and our knowledge of it would be at a 
comparable level. 

Employers, employees and managers alone do not have the power to 
change the whole system of industrialised construction. There needs to be 
a general promotion of industrialised construction within the country and 
the integration of learning about industrialised construction into the school 
system. 

Industry 4.0 digital competences are not sufficiently developed in all 
segments, and the same is true with the introduction of the BIM method for 
design and construction. 

Mastering the digitisation of Industry 4.0 or, as Sripa's title is: Smart 
Factories, we do not do manufacturing in our company. 

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

We have no insight into the organisation of the workforce in other 
companies.  
 
At all levels, especially in Slovenia, it would be necessary to legislate (make 
mandatory) compulsory training for clients, designers (for those with an IZS 
licence this is already the case) and contractors, so that we could speak a 
common language and our knowledge of it would be at a comparable level. 

Industrialised construction in the field of building systems is not or only 
minimally included in the education system. 

Directly, this content is not included, but indirectly in the subject of 
computer science. 

11: Identification of the status of 
training for educators 

We do not have staff specialised in this field.  

Too little. Sometimes in the old (former) Yugoslavia, our common country, 
this was used more and educators were more skilled in this topic. 

Educators deliver the knowledge required by the education system. What 
kind of training is required for them we have no information, but probably 
there are no specific requirements in the education system, given that 
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industrialised construction is practically non-existent in the education 
system. 

The knowledge is outdated and very much up to the individual if he/she has 
the desire for further education. 

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

The benefits of industrialised construction, such as controlled quality, 
preparation in a controlled environment, control of waste management, 
reduced consumption of raw materials, reduced need for in-situ labour and 
reduced negative impacts of transport, can support the transition to clean 
energy and accelerate the decarbonisation of the built environment. 

Circular economy and energy efficiency principles can be introduced in all 
systems. The suitability of a system depends on demand, availability of 
raw materials, economic viability and transport options. 

Of course. 

Yes, of course. 

Something to optimise production and logistics and thus reduce the use of 
energy, fuel, materials, labour. 

We needed to think locally and use raw materials that are within our reach. 
In our case, that means wood, water, stone, local minerals, but also the sea 
and the sun. 

Of course, but it depends on the specifics of each investment and the 
client's thoughtfulness or knowledge of construction methods and the 
agreed method of project execution (turnkey, unit works, etc.). 

It depends from project to project. In principle, modular construction is 30% 
cheaper, though sometimes can also be more expensive, probably with 
similar effects on energy efficiency. 

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

- Control of raw materials and energy consumption 

- Design with recycling and end-of-life in mind 
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- The client and the construction investors, together with the 
designers and reviewers, verify these principles during project 
preparation through expert analysis (e.g. LCCA). 

It is the legislator's job to prescribe criteria and standards. We do not have 
the qualified staff for specific green criteria and standards. 

The key is to educate the whole network in the construction sector, to raise 
awareness of the need to work together with the common goal of 
preserving our environment and adapting to the conditions. "Act locally, 
think globally.  

According to the principles of the circular economy and energy efficiency, 
industrialised construction is preferable, with input materials (aggregate, 
wood) at the production site. Precast concrete uses local aggregate to 
prepare the precast concrete elements and the concrete can also be 
recycled. 

The key criterion in industrialised construction must be to use local 
materials, as this has the least impact on the environment. This is the 
criterion that we adhere to in our company. 

The use of environmentally friendly materials, reduced energy 
consumption for production, logistics and installation, greater energy 
efficiency, etc. 

As designers, we can only wish that policy would accept them and start 
requiring them in public building projects!It would be even better if we had 
more manufacturers of non-volumetric preassemblies (e.g. for the 
structural frame, cladding, multi-purpose modules), and we already have 
one manufacturer of volumetric preassemblies.  

POMGRAD has been ISO 14001:2015 certified since 2018, with which we 
have committed ourselves to continuous and sustainable improvement of 
our environmental management system. By modernising our production 
and machinery and introducing modern working methods, we are 
introducing the highest ecological standards in the extraction and 
production of materials and in the execution of construction work. By 
completing the investment cycle in machinery and plant, we ensure 
minimal emissions to the environment and energy-efficient production and 
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operations. At the same time, we actively implement environmental 
projects aimed at improving the living environment and the state of nature. 

We are not an industrial company and we are not thinking about this, but 
we will offer any materials and new courses through our institution. 
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Key conclusions 

Key conclusions reached, as well as recommendations for the “new competences” of 
industrialized construction and key criteria in terms of sustainability for 
industrialized construction 
 

"Off-site" or prefabricated construction refers to both materials and technologies, as well as to the extent of pre-
assembly (1. assembling components into a whole - e.g. windows, doors, lighting equipment, etc., 2. Non-volumetric 
pre-assembly - panel systems, cladding panels, floor service modules, 3. Volumetric assembly - toilet or bathroom 
cubicles, space for fixtures, 4. Complete building - hotels, restaurants, apartment buildings, etc.). 

Prefabricated construction also reduces the need for on-site labor, resulting in potential cost savings and improved 
safety conditions. Additionally, the intensive pre-preparation of modules in production units enhances coordination 
and collaboration between different disciplines, leading to greater overall efficiency and project success. However, 
there are certain differences and limitations associated with prefabricated construction compared to conventional 
methods. Transport becomes a critical factor as materials are transported to the production plant and then to the 
construction site for assembly. While this process enables greater control and quality assurance, it requires careful 
logistics planning to ensure smooth coordination with construction phases.The size and dimensions of the modules 
can be limited by transportation constraints, potentially affecting the design and construction approach. Any 
subsequent changes or corrections to the prefabricated modules may also present challenges, requiring careful 
consideration during the planning and design stages. 

Despite these limitations, the benefits of prefabricated construction, such as shorter timelines, improved precision, 
and reduced on-site labor, outweigh the challenges for many construction projects. As the industry continues to 
evolve and refine prefabrication techniques, we can expect to see even more widespread adoption of this efficient 
and innovative construction approach. 

Offsite construction stands out as a thoughtful, flexible, and sustainable construction method. The meticulous 
planning and preparation contribute to efficient project execution, reducing unforeseen costs and changes during 
implementation. The use of prefabricated elements produced under controlled conditions ensures higher building 
quality and performance. Moreover, offsite construction promotes sustainability by optimizing material use, 
reducing waste, and enabling reuse. Overall, the method not only benefits construction stakeholders with cost and 
time savings but also positively impacts people, the environment, and the communities surrounding construction 
sites. 

Both conventional construction and prefabricated construction involve several processes, stages, and activities, but 
they differ in the approach to implementation. In conventional construction, the processes typically include design, 
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drawing up workshop plans for implementation, preparing constructions on-site, and on-site erection. On the other 
hand, prefabricated/offsite construction involves design, preparation of shop drawings for execution in the 
production plant, manufacturing prefabricated elements in the production plant, transporting them to the 
construction site, and on-site assembly. In both cases, the phases of the construction process involve procurement 
of building materials, manufacturing or preparation of modules, transportation or delivery of modules to the 
construction site, on-site installation of modules, and finishing. 

In conclusion, while conventional construction and prefabricated construction have different processes and 
implementation methods, they share similarities in terms of the types of construction materials used and the 
phases involved in the construction process. Concrete, steel, and wood continue to be the most commonly used 
materials due to their advantageous properties and wide availability. Concrete is widely used for its excellent 
properties, including high load-bearing capacity, good fire resistance, and recyclability. Steel is valued for its 
strength and versatility, while wood is appreciated for its natural appeal and sustainability. As construction 
practices continue to evolve, prefabricated construction is likely to gain further popularity due to its numerous 
benefits, such as faster construction timelines, better quality control, and reduced on-site labor requirements. 

 
THE GLOSSARY OF TERMS USED: 

Prefabricated Construction: Prefabricated construction refers to the process of manufacturing building components 
or modules offsite in a controlled environment and then transporting them to the construction site for assembly. 
These prefabricated elements are often produced in a factory or production plant and can include walls, floors, 
roofs, and other building components. The assembly of these prefabricated elements on-site results in a faster and 
more efficient construction process compared to traditional on-site construction. 

Modular Construction: Modular construction is a specific type of prefabricated construction where buildings are 
constructed using standardized, pre-engineered modules or units. These modules are typically assembled into 
larger structures on-site. Modular construction offers a high degree of flexibility and can be used for a wide range 
of building types, from residential and commercial to institutional structures. The use of standardized modules 
allows for easier scalability, cost-effectiveness, and reduced construction time. 

Precast Construction: Precast construction is another form of prefabricated construction that involves producing 
concrete elements, such as walls, columns, beams, and slabs, in a controlled environment away from the 
construction site. These precast elements are cured and then transported to the site for assembly. Precast 
construction offers advantages such as enhanced quality control, faster construction, and minimized on-site labor 
requirements. 

Offsite Construction: Offsite construction is a general term that encompasses various methods of constructing 
building elements or modules away from the actual construction site. This includes prefabricated and precast 
construction, as well as other innovative techniques. The key feature of offsite construction is the partial or 
complete preparation of building components offsite before they are transported and assembled at the final 
location. 
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THE MEANING COMPARISONS OF TERMS USED: 

Prefabricated Construction vs. Modular Construction: While both are forms of offsite construction, the main 
difference lies in the level of customization and flexibility. Prefabricated construction involves producing various 
building components offsite, which may or may not be standardized, while modular construction uses pre-
engineered units that are highly standardized and easily interchangeable. Modular construction is particularly well-
suited for repetitive building layouts or projects with strict design guidelines. 

Prefabricated Construction vs. Precast Construction: The primary distinction is in the material used. Prefabricated 
construction is a broader term that encompasses various building materials, including steel, wood, and concrete. 
Precast construction, on the other hand, specifically refers to manufacturing concrete elements offsite. While 
prefabricated construction can involve different materials, precast construction focuses exclusively on concrete 
components. 

Prefabricated Construction vs. Offsite Construction: Prefabricated construction is a subset of offsite construction. 
Offsite construction includes any method where building components are partially or entirely prepared away from 
the construction site. Prefabricated construction is one of the specific techniques used in offsite construction, along 
with other methods like panelized construction and volumetric modular construction. 

In conclusion, while there are differences between the terms related to construction, they are not necessarily 
mutually exclusive. Prefabricated construction, modular construction, and precast construction are all forms of 
offsite construction, where building components or modules are manufactured away from the construction site. 
The use of prefabrication techniques can enhance construction efficiency, quality, and coordination between 
different disciplines. Industrial construction, on the other hand, focuses on building structures for industrial 
purposes and can benefit from the implementation of prefabricated components to streamline the construction 
process and meet specific industrial requirements. 

Advantages and Impacts of Offsite Construction on People and the Environment: 

1. Thoughtful and Efficient Construction: Offsite construction involves detailed planning and preparation 
before construction begins. As the project is defined down to the last detail, it allows for a more systematic 
and organized approach to building. This results in reduced waste, efficient use of materials, and optimized 
construction processes, leading to a more thoughtful and well-executed project. 

2. Cost and Time Savings: The thorough planning and preparation in offsite construction contribute to fewer 
unforeseen costs and changes during implementation. This reduces the likelihood of costly delays and 
budget overruns. Additionally, the shorter construction timelines due to faster assembly of prefabricated 
elements result in significant time savings, enabling quicker project completion and potential cost savings. 

3. Improved Building Quality: Offsite construction facilitates the production of prefabricated elements under 
controlled conditions within specialized production facilities. This controlled environment allows for better 
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quality control, ensuring that the building components meet stringent standards. As a result, the completed 
building exhibits higher overall quality and performance, enhancing occupant satisfaction and long-term 
durability. 

4. Enhanced Flexibility: Offsite construction offers greater flexibility in design and customization. With 
standardized modules or components, architects and designers can create versatile building layouts and 
configurations, meeting specific project requirements and accommodating various spatial needs. This 
adaptability enhances the overall functionality and suitability of the building for its intended use. 

5. Sustainability and Reuse: Offsite construction aligns well with sustainable building practices. By optimizing 
material use, reducing waste, and minimizing energy consumption during the manufacturing process, 
offsite construction contributes to a reduced environmental footprint. Additionally, the ability to 
disassemble and reuse prefabricated elements in other projects promotes a circular economy and 
minimizes construction-related waste. 

6. Improved Construction Site Conditions: Since the majority of construction activities occur in controlled 
factory environments, the amount of on-site labor and related disturbances are significantly reduced. This 
leads to cleaner, quieter, and safer construction sites, minimizing disruptions to nearby communities and 
improving overall construction site conditions. 

Disadvantages of Offsite Construction on People and the Environment: 

1. Limited Customization: Offsite construction often involves standardized modular components, which can 
limit the level of customization and unique design features that can be incorporated into the building. 

2. Initial Investment: Setting up manufacturing facilities and implementing offsite construction methods 
might require a significant initial investment, which can be a barrier for smaller companies or projects. 

3. Workforce Transition: Transitioning from traditional construction to offsite methods might require 
retraining and reskilling of the workforce, leading to temporary displacement or skill gaps in the industry. 

4. Job Displacement: Offsite construction may require fewer on-site laborers, potentially leading to job 
displacement in the construction industry, particularly for trades focused on on-site work. 

5. Quality Control Challenges: Ensuring consistent quality across all prefabricated elements can be 
challenging. Defects or errors in manufacturing might not be identified until assembly on-site, leading to 
additional costs and delays. 

6. Transportation Impact: Transporting large prefabricated elements to the construction site can have a 
significant environmental impact due to increased road traffic, fuel consumption, and emissions. 
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7. Site Restrictions: Site limitations, such as access restrictions for large prefabricated components, can impact 
the feasibility and practicality of offsite construction methods. 

8. Storage Requirements: Storing prefabricated components before installation might require additional 
space, leading to temporary land use and potential environmental concerns. 

9. Cultural Acceptance: In some regions or cultures, offsite construction methods might face resistance due to 
traditional construction practices or a lack of familiarity with the approach. 

10. Waste Generation: While offsite construction aims to minimize waste during manufacturing, some waste 
might still be generated during the assembly and installation process on-site. 

11. Transport of prefabricated elements to the construction site impacts costs and feasibility.  

12. Complex Logistics: Coordinating transportation, delivery, and assembly of various prefabricated 
components requires intricate logistical planning, which can be costly, challenging and time-consuming. 

13. Design constraints due to repeatability of elements and standardization.  

14. Design errors in one element can affect other manufactured elements. 

15. Meeting static, fire, thermal, and acoustic requirements can lead to additional costs. 

16. Initial Design Investment: Creating detailed designs for prefabricated components requires upfront 
investment in time and resources, which can impact project timelines and costs. 

17. Limited customization compared to traditional construction methods. 

In summary, while offsite construction offers numerous advantages, it also presents certain disadvantages related 
to customization limitations, initial investment, workforce challenges, quality control, transportation impact, and 
more. It's essential for project stakeholders to carefully weigh these disadvantages against the benefits when 
considering the adoption of offsite construction methods. 

*** 
Main Competences to be Upgraded: 

1. Education and Training: To promote the adoption and implementation of industrialized construction 
systems, there is a need to upgrade competences in the field of construction education and training. This 
includes incorporating teaching about industrialized construction into secondary schools, higher schools 
and faculties. By introducing students to modern construction methods, prefabrication techniques, and 
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offsite construction practices at an early stage, the industry can develop a skilled workforce that is well-
versed in the latest construction technologies and methods. 

2. Technical and Design Expertise: Upgrading technical and design expertise is crucial for successfully 
implementing industrialized construction systems. Architects, engineers, and construction professionals 
need to familiarize themselves with the principles, techniques, and best practices of prefabricated and 
modular construction. This includes understanding how to design for modular components, coordinate with 
manufacturers, and optimize building processes to take advantage of the benefits that offsite construction 
offers. 

3. To advance industrialized construction systems and offsite construction practices, upgrading competences 
is crucial. Education and training play a significant role in developing a skilled workforce capable of 
implementing these modern construction methods. Additionally, fostering technical and design expertise 
is essential for architects, engineers, and construction professionals to effectively leverage the benefits of 
prefabricated and modular construction. 

Best Practices in Organization/Country related to Industrialized Construction Systems/Offsite Construction: 

1. Use of Trimo Containers for Versatile Applications: The use of Trimo containers for various applications, 
such as temporary housing, temporary office buildings, and kindergartens, showcases the versatility of 
modular prefabricated construction. This best practice demonstrates how modular construction can be 
adapted to diverse needs and requirements, making it an ideal solution for various building types and 
purposes. 

2. Establishment of Common Standards: The suggestion of setting common standards for industrialized 
construction is an essential best practice. Similar to the software sector, establishing standardized 
guidelines would enable clients to assemble products from different manufacturers seamlessly. This would 
promote healthy competition among construction companies, encourage innovation, and facilitate the 
integration of prefabricated elements from multiple sources, leading to a more vibrant and dynamic offsite 
construction industry. 

3. Promotion of Projects with Prefabricated Elements: The good practice in Slovenia, where Varis Lendava 
produces bathroom modules made of concrete and wood, demonstrates the country's effort to promote 
industrialized construction. Focusing on specific projects, such as concrete safety barriers, noise barriers, 
and thresholds on motorways and railways, showcases the feasibility and benefits of using prefabricated 
elements in infrastructure projects. By showcasing successful applications, other stakeholders in the 
construction industry can be encouraged to adopt similar approaches in their projects. 

4. Best practices for versatile applications and promoting projects with prefabricated elements, offer valuable 
insights and successful examples of industrialized construction. Moreover, establishing common standards 
akin to the software sector would promote healthy competition, encourage innovation, and facilitate 
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seamless integration of prefabricated elements from various manufacturers. These combined efforts can 
lead to a more sustainable, efficient, and competitive construction industry, capable of meeting the 
demands of the future. 

Technical Challenges/Barriers and Corresponding Workforce Skills for Industrialized Systems: 

Lack of Standardization and Common Principles: 

The absence of standardized principles, as mentioned in the text, poses a challenge to industrialized systems. To 
address this, the workforce needs skills in developing and advocating for common standards and solutions, similar 
to ancient Rome's approach to infrastructure. This includes expertise in architectural and engineering principles 
that support modular and standardized designs for circular economy and energy efficiency. 

Redesigning Residential Buildings for Modular Production: 

A significant technical challenge lies in the redesign of residential buildings to meet the requirements of 
industrialized systems. The workforce needs skills in Building Information Modeling (BIM) and modular design to 
efficiently convert conventional building plans into modular solutions based on standardized dimensions and 
components. This requires expertise in digital design tools and understanding the principles of modularity. 

 Knowledge Gap in Industrial Construction Design: 

 The lack of sufficient education in industrial construction design creates a barrier for architects and designers. To 
overcome this challenge, the workforce needs specialized training in industrial construction techniques, including 
prefabrication, modular design, and offsite manufacturing. Providing designers with knowledge about industrial 
construction during their education or through specialized training programs is crucial. 

 Awareness and Familiarity with Industrial Construction: 

Clients' limited familiarity with industrial construction and its possibilities can hinder the adoption of these methods. 
Workforce skills should focus on effective communication and education to raise awareness about the benefits of 
industrialized systems, circular economy principles, and energy efficiency advantages. Skilled professionals should 
be able to present case studies, cost-benefit analyses, and clear explanations of the advantages of industrialized 
construction to potential clients. 

Knowledge of Environmentally Friendly Materials and Digitalization: 

To align with circular economy principles and energy efficiency, the workforce requires expertise in sustainable and 
environmentally friendly construction materials. This includes knowledge of renewable resources, recycled 
materials, and energy-efficient technologies. Additionally, proficiency in digitalization, such as BIM and advanced 
construction technologies, is essential to optimize production, logistics, and on-site construction processes. 
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Industrialized systems hold great potential for circular economy principles and energy efficiency in the construction 
industry. However, several technical challenges and barriers must be overcome to fully realize these benefits. 
Workforce skills play a vital role in addressing these challenges. Professionals need expertise in advocating for 
standardization and common principles, converting traditional building designs into modular solutions, and closing 
the knowledge gap in industrial construction design. 

Furthermore, skilled individuals can effectively communicate the advantages of industrialized construction to 
clients and promote awareness of its possibilities. Equally important is the knowledge of environmentally friendly 
materials and digitalization to ensure that industrialized systems align with sustainability goals and energy 
efficiency objectives. By empowering the workforce with the necessary skills and knowledge, the construction 
industry can embrace industrialized systems that drive a more sustainable and efficient built environment. 

1. Digital Skills and Industry 4.0 Competences: The workforce should enhance their digital skills to adapt to 
Industry 4.0 technologies, including the use of advanced construction software, Building Information 
Modeling (BIM), and other digital tools. Competence in utilizing these technologies enables better 
coordination, communication, and efficiency in industrialized construction projects. 

2. Modular Design and Prefabrication Techniques: Employees, employers, and managers should improve their 
knowledge and skills in modular design and prefabrication techniques. Understanding how to design for 
modular components and efficiently manage offsite manufacturing processes is essential for successful 
implementation of industrialized construction systems. 

3. Sustainable and Circular Economy Practices: To align with circular economy principles, the workforce needs 
training in sustainable construction practices and materials. Skills in selecting environmentally friendly 
materials, recycling, and waste reduction are crucial for achieving long-term sustainability in industrialized 
construction. 

4. Interdisciplinary Collaboration: Effective collaboration between various disciplines is vital in industrialized 
construction. Training employees, employers, and managers in interdisciplinary collaboration fosters better 
coordination, communication, and teamwork, leading to smoother project execution and improved project 
outcomes. 

5. Client Relationship and Communication: Enhancing client relationship skills and communication abilities is 
essential for professionals involved in industrialized construction. Effective communication with clients, 
understanding their needs, and educating them about the benefits of industrialized construction contribute 
to successful project engagements and long-term partnerships. 

6. Continuous Learning and Adaptability: The workforce should be encouraged to embrace continuous 
learning and stay updated with the latest advancements in industrialized construction. Being adaptable to 
evolving technologies and industry practices allows individuals to remain competitive and efficient in their 
roles. 
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Managing the Need for Further Training: 

To address the need for further training in industrialized construction, organizations can implement several 
strategies: 

1. Legislative Support: Advocating for mandatory training for clients, designers, and contractors can help 
establish a common knowledge base and language in the construction industry. Legislation can promote a 
culture of continuous learning and ensure that professionals are equipped with the necessary skills for 
industrialized construction. 

2. Integration into Education: Collaborating with educational institutions to integrate learning about 
industrialized construction into the school system prepares future professionals with relevant skills and 
knowledge. Offering specialized courses and workshops can help students develop expertise in 
industrialized construction from an early stage. 

3. Training Programs and Workshops: Employers can organize training programs and workshops to upskill 
their workforce in digital competences, BIM methodologies, sustainable practices, and modular design. 
These programs can be tailored to address specific skill gaps within the organization. 

4. Knowledge Sharing: Encouraging knowledge sharing among employees, employers, and managers fosters 
a culture of learning and innovation. Regular discussions, seminars, and internal resources can help 
disseminate valuable information and experiences related to industrialized construction. 

The workforce specializing in industrialized construction should prioritize improving digital skills, modular design 
expertise, sustainability practices, and interdisciplinary collaboration. Legislative support for mandatory training, 
integration of industrialized construction into the education system, and proactive training initiatives within 
organizations are essential steps to address the need for further upskilling and ensure the successful 
implementation of industrialized construction systems. Emphasizing continuous learning and adaptability is critical 
in preparing professionals for the ongoing advancements in Industry 4.0 technologies and the evolving landscape 
of industrialized construction. 

To effectively integrate industrialized construction systems/offsite construction into the educational systems in the 
field of construction, a comprehensive approach is needed. This integration can be achieved through the following 
strategies: 

1. Legislative Support: As mentioned in the text, legislative measures should be taken to make compulsory 
training for clients, designers, and contractors mandatory. This will create a standardized knowledge base 
and language within the construction industry. Governments can establish regulations that require 
professionals in the construction sector to undergo training and upskilling in industrialized construction 
methods, modular design, and digital technologies like Building Information Modeling (BIM). 
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2. Curriculum Development: Educational institutions should update their curricula to include industrialized 
construction as a key component. This can involve creating dedicated courses or modules that focus on 
topics such as prefabrication, modular construction, offsite manufacturing, and sustainable building 
practices. By incorporating industrialized construction principles directly into the curriculum, students can 
gain a better understanding of the methods and techniques involved. 

3. Establishing Industrial Partnerships: Collaborating with industrial players in the construction sector can 
significantly enhance the learning experience for students. Educational institutions can partner with 
construction companies, manufacturers, and technology providers to offer hands-on training, workshops, 
and real-world projects related to industrialized construction. This practical exposure will better prepare 
students for the industry's needs and foster a deeper understanding of the subject. 

4. Faculty Training and Development: To ensure the effective delivery of industrialized construction 
knowledge, educators themselves need to be trained and updated. Workshops, seminars, and professional 
development programs for faculty members can enhance their understanding of industrialized construction 
systems and enable them to teach the subject with expertise and confidence. 

5. Multidisciplinary Integration: Industrialized construction involves a multidisciplinary approach, 
encompassing architecture, engineering, project management, sustainability, and digital technologies. 
Educational institutions should encourage cross-disciplinary collaboration and create opportunities for 
students to work on projects that require knowledge and skills from various fields. This interdisciplinary 
integration will foster a holistic understanding of industrialized construction and its practical applications. 

6. Awareness and Promotion: Promoting the benefits of industrialized construction among students, 
educators, and industry professionals is crucial. Awareness campaigns, seminars, and industry forums can 
highlight the advantages of offsite construction methods, circular economy principles, and energy 
efficiency in the built environment. Creating a positive perception of industrialized construction will 
encourage more individuals to pursue careers in this field and drive its wider adoption in the industry. 

In conclusion, integrating industrialized construction systems/offsite construction into educational systems 
requires a multifaceted approach that involves legislative support, curriculum development, industry partnerships, 
faculty training, multidisciplinary integration, and promotion of awareness. By embracing these strategies, 
educational institutions can equip future professionals with the necessary knowledge and skills to contribute to the 
advancement and widespread adoption of industrialized construction. 

The status of training for educators about offsite construction in vocational schools and faculties appears to be 
inadequate, particularly when compared to past practices in the former Yugoslavia. In the past, there was more 
emphasis on offsite construction, and educators were likely more skilled in this topic. However, over time, the focus 
on industrialized construction seems to have diminished in the education system, resulting in outdated knowledge 
and limited training opportunities for educators. 
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Currently, there is a lack of specific requirements in the education system regarding training for educators in offsite 
construction. The absence of clear guidelines and standards may lead to a lack of emphasis on incorporating 
industrialized construction principles into the curriculum. As a result, educators may not receive the necessary 
training and resources to effectively teach this topic to their students. 

Moreover, the education system's limited emphasis on industrialized construction may lead to outdated knowledge 
among educators. The rapid advancements in construction technologies, prefabrication methods, and sustainability 
practices are not adequately reflected in the curriculum, leaving educators with outdated information to pass on to 
their students. 

The lack of emphasis on offsite construction in the education system may also result in a lack of motivation for 
educators to pursue further education and training in this area. Without specific requirements or incentives for 
professional development in industrialized construction, educators may be left to decide whether to seek additional 
knowledge on their own accord. 

To address these issues, there is a need for a comprehensive review and update of the curriculum in vocational 
schools and faculties to include industrialized construction and offsite construction principles. Specific training and 
professional development opportunities should be provided to educators to equip them with the necessary 
knowledge and skills in this evolving field. Collaborating with industry partners and incorporating hands-on 
experiences and projects related to offsite construction can further enhance educators' understanding and 
expertise in this area. 

In conclusion, industrialized/offsite construction offers significant advantages in terms of efficiency and precision. 
Embracing sustainable practices and energy efficiency is critical for the future of the construction industry. To 
achieve this, professionals need to acquire new competences in digital skills, modular design, sustainability, 
interdisciplinary collaboration, client communication, and adaptability. The key criteria for sustainable 
industrialized construction include the use of local and renewable materials, recycling and reuse practices, energy 
efficiency, environmentally friendly materials, design for sustainability, and consideration of the building's life 
cycle. By prioritizing these competences and criteria, the construction industry can transition towards a more 
sustainable and environmentally conscious future. If organization may not be an industrial company directly 
involved in manufacturing, offering materials and new courses through its institution can still contribute to 
promoting green criteria and sustainability in the construction industry. By educating designers and professionals 
about sustainable practices and green standards, you can encourage the adoption of environmentally responsible 
approaches, leading to a more sustainable and eco-friendly construction sector. 

In conclusion, the status of training for educators about offsite construction in vocational schools and faculties 
seems to be lacking, with outdated knowledge and limited emphasis on the topic in the education system. To 
promote the adoption of industrialized construction principles in the curriculum, specific training requirements and 
professional development opportunities should be established for educators. By equipping educators with up-to-
date knowledge and resources, the education system can play a pivotal role in preparing the future workforce for 
the challenge. 
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Industrialized/offsite construction systems that are suitable for principles of energy efficiency and circular 
economy, considering the use of locally available raw materials and other specific criteria, may include: 

1. Timber Framing and Modular Wooden Construction: Utilizing wood as a primary construction material 
aligns with the principle of using locally available resources. Timber framing and modular wooden 
construction methods offer excellent energy efficiency due to the inherent thermal properties of wood. 
Wood is a renewable and sustainable material, and its use supports the circular economy by promoting 
responsible forest management and carbon sequestration. 

2. Prefabricated Concrete Panels with Recycled Aggregates: Prefabricated concrete panels manufactured 
using locally sourced aggregates, including recycled materials, can be an energy-efficient and sustainable 
option. The use of recycled aggregates reduces the demand for virgin materials and minimizes waste. 
Concrete panels can be produced offsite under controlled conditions, resulting in higher energy efficiency 
during the manufacturing process. 

3. Offsite Manufactured Steel Framing: Steel framing systems produced offsite can provide a durable and 
energy-efficient building solution. Steel is recyclable and has a long lifespan, contributing to circular 
economy principles. Offsite manufacturing of steel components allows for precision in construction, 
reducing material waste and improving energy efficiency. 

4. Modular Construction with Energy-Efficient Systems: Modular construction methods, as mentioned in the 
text, can be 30% cheaper and offer similar effects on energy efficiency. By incorporating energy-efficient 
systems, such as high-performance insulation, energy-efficient windows, and advanced HVAC 
technologies, modular buildings can further enhance their energy performance. 

5. Eco-friendly Prefabricated Building Materials: Using prefabricated building materials made from eco-
friendly and sustainable sources, such as recycled plastics or low-carbon concrete, supports circular 
economy principles and energy efficiency. These materials are designed to minimize environmental impact 
and improve overall building performance. 

6. Passive House Construction: Adopting passive house construction principles involves designing buildings 
with airtight envelopes, high levels of insulation, and energy-efficient ventilation systems. Offsite 
manufacturing of prefabricated components can be well-suited for achieving the strict requirements of 
passive house standards, ensuring exceptional energy efficiency and reduced carbon emissions. 

In conclusion, there are several industrialized/offsite construction systems suitable for principles of energy 
efficiency and circular economy. The use of locally available raw materials, such as wood, water, stone, minerals, 
and renewable energy sources like the sun, can contribute to sustainable and environmentally conscious 
construction practices. By incorporating energy-efficient technologies and eco-friendly building materials into 
these systems, the construction industry can move towards more sustainable and circular building practices that 
are both cost-effective and environmentally responsible. Each project's specific criteria, client preferences, and 



                                                                                           

29 

project goals should be considered when selecting the most suitable industrialized construction system to achieve 
energy efficiency and circular economy objectives. 

Criteria in Industrialized Construction for Complying with Principles of Energy Efficiency and Circular Economy: 

1. Use of Local and Renewable Materials: The key criterion in industrialized construction, as per the text, is to 
use local materials such as wood and aggregate. By utilizing resources available within the region, 
transportation distances and associated carbon emissions are minimized, promoting a more sustainable 
and circular approach. 

2. Recycling and Reuse of Materials: Industrialized construction systems should incorporate the recycling and 
reuse of materials wherever possible. For example, precast concrete elements can be manufactured using 
local aggregate and later recycled to minimize waste and reduce the demand for new raw materials. 

3. Energy Efficiency in Production and Installation: Energy-efficient practices during the production of 
prefabricated components and their on-site installation are essential. Emphasizing energy-efficient 
manufacturing processes, logistics, and installation methods contributes to reducing the overall energy 
consumption and environmental impact of the construction process. 

4. Adoption of Environmentally Friendly Materials: Using environmentally friendly and sustainable materials, 
such as recycled plastics, low-carbon concrete, or FSC-certified wood, aligns with circular economy 
principles. These materials can have lower embodied carbon and promote responsible resource 
management. 

5. Design for Energy Efficiency and Passive Strategies: Incorporating energy-efficient design principles and 
passive strategies, like maximizing natural daylight, optimizing insulation, and ensuring proper ventilation, 
are essential in industrialized construction. Thoughtful design can significantly reduce energy consumption 
and enhance the building's overall performance. 

6. Multi-stakeholder Collaboration and Education: Raising awareness about the importance of sustainable 
and circular construction is vital. Educating the entire construction sector network, including clients, 
designers, contractors, and suppliers, helps foster a shared commitment to preserving the environment and 
adapting to sustainable practices. Collaborating with stakeholders to establish common sustainability goals 
and strategies can drive collective efforts towards a more sustainable construction industry. 

How We Address These Criteria in Our Company/Organization: 

In our company/organization, we prioritize sustainability and circular economy principles in industrialized 
construction. We focus on the following actions to comply with the key criteria: 
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1. Material Sourcing: We prioritize the use of locally available and renewable materials, such as wood and 
locally sourced aggregates, to minimize transportation impact and promote regional resource utilization. 

2. Recycling and Reuse: Whenever possible, we incorporate recycling and reuse practices in our 
manufacturing processes to minimize waste generation and promote responsible material management. 

3. Energy Efficiency: Our manufacturing facilities are equipped with energy-efficient technologies to reduce 
energy consumption during production. We also implement energy-efficient practices during on-site 
installation to minimize energy use and environmental impact. 

4. Environmentally Friendly Materials: We select building materials with low environmental impact, including 
recycled or sustainably sourced materials, to ensure our projects align with circular economy principles. 

5. Design for Sustainability: Our design teams integrate energy-efficient strategies and passive design 
principles into our projects to optimize energy performance and minimize environmental impact. 

6. Education and Collaboration: We promote awareness and education among our employees, clients, and 
partners about the importance of sustainable and circular construction. We collaborate with stakeholders 
to establish shared sustainability goals and work together towards a more environmentally conscious 
construction industry. 

In conclusion, key criteria in industrialized construction for complying with principles of energy efficiency and 
circular economy involve the use of local and renewable materials, recycling and reuse practices, energy efficiency 
in production and installation, adoption of environmentally friendly materials, design for energy efficiency, and 
multi-stakeholder collaboration and education. By addressing these criteria in our company/organization, we aim 
to contribute to a more sustainable and environmentally responsible construction industry while working towards 
a shared goal of preserving the environment for future generations. 

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

1. ISO 14001:2015 Certification: ISO 14001:2015 is an internationally recognized standard for environmental 
management systems. Being ISO 14001:2015 certified demonstrates a commitment to continuous 
improvement in environmental performance, resource efficiency, waste reduction, and sustainable 
practices in industrialized construction. The standard sets the framework for identifying environmental 
impacts and implementing measures to minimize them. 

2. Use of Sustainable Materials: Incorporating sustainable materials, such as recycled, reclaimed, or FSC-
certified wood, low-carbon concrete, and eco-friendly insulation, aligns with green criteria for industrialized 
construction. Utilizing these materials reduces the environmental impact of construction activities and 
promotes responsible resource management. 
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3. Energy Efficiency Measures: Adhering to energy efficiency criteria involves implementing measures to 
reduce energy consumption during production, transportation, and on-site installation of prefabricated 
components. This includes adopting energy-efficient machinery, production processes, and on-site 
construction methods to minimize carbon emissions and energy usage. 

4. Life Cycle Assessment (LCA): Conducting Life Cycle Assessments of industrialized construction systems 
helps evaluate the environmental impacts of the entire building lifecycle, from raw material extraction to 
construction, use, and end-of-life. LCA enables informed decisions to optimize sustainability, resource 
efficiency, and environmental performance. 

5. Green Building Certifications: Obtaining green building certifications, such as LEED (Leadership in Energy 
and Environmental Design) or BREEAM (Building Research Establishment Environmental Assessment 
Method), for industrialized construction projects demonstrates compliance with high sustainability 
standards. These certifications evaluate factors like energy efficiency, materials selection, indoor air 
quality, and environmental impact to ensure a sustainable and green building approach. 

6. Waste Reduction and Recycling: Green criteria emphasize waste reduction and recycling practices in 
industrialized construction. Implementing strategies to minimize waste generation during manufacturing, 
transportation, and installation, as well as promoting recycling of construction waste, contributes to a 
circular economy and reduces environmental impact. 

7. Environmental Projects and Eco-friendly Initiatives: Engaging in environmental projects aimed at improving 
the surrounding living environment and nature's state demonstrates a commitment to sustainable and eco-
friendly practices. Participating in initiatives for habitat restoration, conservation, and eco-friendly urban 
planning showcases a dedication to green principles in industrialized construction. 

Green criteria and standards related to sustainability play a crucial role in guiding industrialized construction 
systems towards environmentally responsible practices. Achieving ISO 14001:2015 certification, using sustainable 
materials, implementing energy efficiency measures, conducting Life Cycle Assessments, obtaining green building 
certifications, reducing waste, and actively participating in environmental projects are key elements to ensure a 
sustainable and green approach in industrialized construction. 

**** 

Key Conclusions for Offsite Construction: 

1. Offsite construction offers numerous advantages, including shorter construction times, higher precision, 
reduced on-site labor requirements, and fewer unresolved details on site. 
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2. The main benefits of offsite construction are prefabricated elements ready before construction starts, high-
speed on-site assembly, high-quality precast elements from controlled production facilities, and reduced 
on-site labor needs. 

3. Transport is a key difference between offsite and conventional construction, with offsite construction 
involving transportation of prefabricated elements from production plants to the construction site. 

4. Offsite construction promotes sustainable practices and energy efficiency by using locally available 
materials, recycling and reusing materials, and adopting eco-friendly building materials. 

5. Educating the workforce, incorporating industrialized construction in educational systems, and promoting 
interdisciplinary collaboration are crucial for successful implementation of offsite construction. 

6. Legislation can play a role in mandating compulsory training for professionals in the construction sector, 
ensuring a common language and knowledge level for sustainable offsite construction. 

Recommendations for New Competences in Industrialized/Offsite Construction: 

1. Digital Skills and Industry 4.0 Competences: Upgrading skills in using advanced construction software, BIM 
methodologies, and digital technologies for efficient coordination and communication in offsite 
construction. 

2. Modular Design and Prefabrication Techniques: Enhancing expertise in designing for modular components 
and managing offsite manufacturing processes to improve the efficiency of industrialized construction. 

3. Sustainable and Circular Economy Practices: Developing knowledge of sustainable construction materials, 
recycling practices, and circular economy principles to promote environmentally responsible offsite 
construction. 

4. Interdisciplinary Collaboration: Fostering collaboration and communication among different disciplines 
involved in offsite construction to ensure smooth project execution and optimal outcomes. 

5. Client Relationship and Communication: Improving client communication skills to understand their needs, 
educate them about the benefits of offsite construction, and foster long-term partnerships. 

6. Continuous Learning and Adaptability: Encouraging a culture of continuous learning and adaptability to 
keep up with the latest advancements in offsite construction technologies and practices. 

Key Criteria in Terms of Sustainability for Industrialized Construction: 
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1. Use of Local and Renewable Materials: Prioritize locally available resources, such as wood, aggregate, and 
other renewable materials, to minimize transportation impact and promote sustainable practices. 

2. Recycling and Reuse of Materials: Incorporate recycling and reuse practices to minimize waste generation 
and reduce the demand for new raw materials in industrialized construction. 

3. Energy Efficiency in Production and Installation: Implement energy-efficient processes during 
manufacturing and on-site installation of prefabricated components to reduce energy consumption and 
carbon emissions. 

4. Adoption of Environmentally Friendly Materials: Select eco-friendly and sustainable building materials, 
such as recycled plastics, low-carbon concrete, and FSC-certified wood, to align with circular economy 
principles. 

5. Design for Energy Efficiency and Passive Strategies: Integrate energy-efficient design principles and 
passive strategies to optimize energy performance and reduce environmental impact in industrialized 
construction. 

Life Cycle Assessment (LCA): Conduct Life Cycle Assessments to evaluate the environmental impacts of offsite 
construction projects and make informed decisions to improve sustainability and resource efficiency.   

  



                                                                                           

34 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


	Synthesis of the findings for interviews/focus groups in National context
	Table with the national conclusions of the responses

	Key conclusions

