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Synthesis of the findings for interviews/focus groups 
in National context  
The panel of experts who participated in the round table and the interviews consisted of 6 participants, in addition 
to the IIPLE staff. One participant is female and five are male; the average age is 55 years. 

Characteristics of the people/experts involved in the interviews/focus groups: 

1. Civil engineer expert in design and structural engineering, within a design studio of building structures. He 
has developed significant experience in construction techniques, prefabrication of buildings for industrial 
use. (57-year-old male) 

2. Architect, works as a freelancer, deals with architectural design and construction supervision. She has 
gained experience as a trainer in the field of sustainable materials and bio-architecture. She is an expert in 
BIM design. (40-year old female). 

3. Civil and plant engineer, he works in a company specializing in integral planning for eco-sustainable living, 
as an energy planner. He is an expert in design (architecture and sustainable urban design, building energy 
systems, structural engineering, building safety), applied research (energy saving and sustainable 
environmental control technologies for the built environment), environmental control and laboratory testing 
(control of visual, thermal and acoustic comfort within the building environment), trainer in the field of 
energy saving and sustainable environmental control technologies for the building environment. (Male 51 
years old). 

4. surveyor diploma, works as a freelancer in the construction field as a technician for the management of 
building practices and building renovation works. Expert trainer in qualification courses for construction 
operators, he teaches construction techniques, construction site management, use of sustainable materials 
and construction site waste management. (Male 46 years old). 

5. Entrepreneur who works in the field of residential civil construction. Among other activities, he has 
dedicated himself to the study and use of innovative techniques in the field of industrialization of both 
structural and building completion elements. (Male 68 years old). 

6. Civil engineer expert in wooden prefabrication. He is a construction site technician in a building company 
specializing in wooden buildings, he deals with the management of building orders, paying particular 
attention to the activities connected to the assembly of prefabricated components and safety on site. 
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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. 

Building design studio made up of civil engineers and architects expert in 
the use of BIM. 

Company that deals with the management of energy-environmental 
quality control of new buildings by planning interventions to optimize 
energy efficiency and redevelopment of existing buildings. The company 
has a staff of over 10 expert technicians in plant engineering and energy 
efficiency. 

Company specialized in wooden structures and roofs and in the low energy 
consumption residential prefabrication sector. It offers a 360° service: 
design, production, transport and installation of the wooden structures 
created. The enterprise has 30 employees. 

Construction company specialized in the construction of residential 
buildings using new technical solutions (including prefabricated elements) 
to integrate traditional systems, use of environmentally compatible 
materials that allow you to combine maximum living comfort with the 
containment of energy consumption. 

2: Identification of main industrialized 
construction systems are used  

By construction system we mean an organized series of technical 
knowledge and executive phases by means of which a building can be 
constructed. 

The construction systems differ from each other in the materials, labor and 
equipment used, which can be traced back to the following three 
categories: 

• traditional construction systems (buildings with load-bearing 
masonry sometimes made of stones and bricks); 

• advanced traditional construction systems (constructions with 
reinforced concrete structure and non-load-bearing brick walls); 
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• industrialized construction systems (Constructions with linear 
prefabrication system with pillars, beams and floors). 

There are countless transformations that in Italy have been facing in recent 
years, driven by an increasingly widespread diffusion of digital 
technologies and the need to reduce the environmental impact, optimize 
times and costs and increase the profitability of the interventions. Off-site, 
near-site, on-site are increasingly widespread terms and refer to different 
ways of conceiving building and construction. 

Buildings are progressively evolving into complex constructions with a high 
technological content: in addition to structures, waterproofing methods, 
natural light entry systems, building insulation characteristics, fire safety 
and, not last, the design of the building. These are constantly evolving 
changes, which fall under the umbrella of industrialized construction. 

In Italy, several industrialized construction systems are commonly used. 
These systems aim to optimize construction processes, improve efficiency, 
and ensure quality. Some of the main industrialized construction systems 
employed in Italy include: 

Prefabricated Concrete Systems: Prefabricated concrete elements are 
produced off-site in controlled factory environments and then transported 
to the construction site for assembly. This system includes precast concrete 
panels, beams, columns, and slabs, which are manufactured using 
standardized molds and techniques. 

Steel Framing Systems: Steel framing involves the use of prefabricated 
steel components, such as columns, beams, and trusses, which are 
manufactured off-site and then assembled on-site. Steel offers high 
strength and versatility, allowing for rapid construction and flexibility in 
design. 

Modular Construction Systems: Modular construction involves the 
fabrication of entire building modules or units in a factory setting. These 
modules are then transported to the site and assembled to form the final 
structure. Modular construction is known for its speed, cost-effectiveness, 
and reduced environmental impact. 

Timber Construction Systems: Italy has a long tradition of timber 
construction, and modern industrialized timber systems are gaining 
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popularity. These systems use prefabricated timber components, such as 
panels, beams, and frames, manufactured off-site and assembled on-site. 
Timber construction offers sustainability benefits and can provide a warm 
and natural aesthetic. 

Lightweight Concrete Systems: Lightweight concrete systems use 
lightweight aggregate materials, such as expanded clay or polystyrene 
beads, to reduce the weight of concrete elements. These systems are 
particularly suitable for constructing multi-story buildings, where reduced 
load is desired. Lightweight concrete systems often involve precast 
elements. 

Precast Masonry Systems: Precast masonry systems employ precast 
concrete or clay masonry elements, such as walls, blocks, and panels, which 
are manufactured off-site and assembled on-site. Precast masonry 
systems can offer improved quality control, shorter construction time, and 
enhanced thermal and acoustic insulation. 

It's important to note that these systems may be used individually or in 
combination with each other, depending on the specific requirements of the 
project. Additionally, the choice of construction system can vary depending 
on factors such as building type, scale, budget regional regulations and 
traditions of each region or territory. 

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

Main advantages of industrialized construction highlighted in the 
interviews and in the focus group. 

The optimization of the execution phase, the first tangible advantage of 
industrialized construction, requires a transformation of the entire value 
chain and therefore entails a whole other series of related benefits, 
including: 

• Increased profitability of projects; 

• Reduction of execution times and construction costs of building 
envelopes; 

• Containment of the environmental impact of the buildings; 

• Accurate control in each production phase of each single element 
through advanced, codified and standardized processes; 
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• Enhancement and implementation of safety on construction sites; 

• No dependence on meteorological conditions which may affect 
construction site activities; 

• Fluid integration of traditional building processes with advanced 
technologies and equipment such as the use of robots. 

 

Potential of industrialized building in Italy. The industrialization of building 
processes has long been synonymous with prefabrication. The economic 
advantage offered by concrete constructions has favored the latter over 
steel and wooden constructions. In Italy, even more than in Europe or in the 
world, prefabrication has specialized in the construction of industrial 
buildings, while it has proved more difficult to highlight its economic 
competitiveness in contexts in which aesthetic quality is of greater 
importance. 

In recent years, however, on a national level, not only the industrial but also 
the residential market has increasingly relied on industrialized building for 
energy and seismic redevelopment, exploiting its standardized and 
multifunctional procedures and at the same time appreciating its high 
performance quality and aesthetics, obtained at competitive costs thanks 
to industrialized building processes. 

Prefabrication and construction industrialization systems have numerous 
some limitations associated with these techniques. Here are some 
considerations provided by the people interviewed and who participated in 
the focus group: 

-limited design: Prefabrication requires extensive early planning and 
design. Once prefabricated components are made, it is difficult to make 
significant design changes. This can limit the flexibility and adaptability of 
the project to specific site needs or future uses. 

• -Transportation and Logistics: Transportation of prefabricated 
components can be complex and expensive. The size, weight and 
shape of the components may require the use of special means or 
the need to disassemble and reassemble the structures during 
transport. In addition, coordinating component delivery and 
installation can require detailed planning. 
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• -Size limitations: Prefabrication is best suited for standardized size 
items. Large structural components may require special equipment 
to manufacture, transport and install. Furthermore, managing 
joints and connections between components can be complex and 
require high precision to ensure structural stability and safety. 

• -Specialized Skills: Manufacturing prefabricated components 
requires specialized skills in the construction industry. Workers 
must be trained to use specific prefabrication equipment and 
technologies. The implementation of construction industrialization 
systems also requires adequate personnel training to ensure the 
quality and safety of the production process. 

• Initial costs: the implementation of prefabrication systems and 
construction industrialization can require significant initial 
investments. Setting up manufacturing facilities, purchasing 
specialized equipment, and developing efficient processes all 
require significant upfront expenses. However, in the long run, the 
benefits in terms of reduced construction costs and faster 
turnaround times may offset these upfront costs. 

The experts interviewed noted that the limitations listed above are 
becoming more and more manageable. with the advance of technology and 
the experience accumulated in the industry. 

As part of the focus group, the experts underlined that there is a difference 
between an industrialized construction system and prefabrication. 
Prefabrication is a specific approach to using prefabricated components for 
the construction of buildings, while construction industrialization is a 
broader approach involving the transformation of the construction sector 
using industrial principles and methods. Prefabrication can be considered 
as one of the solutions within the broader field of construction 
industrialization. Prefabrication is more widespread in Italy, while 
industrialization systems, which are typical of large companies, are very 
rare, also given the scarce presence of large construction companies in 
Italy. 

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

Interviewees and experts who took part in the focus group highlighted that 
traditional building systems and industrialized building systems have 
different approaches to the way they are structured and organised. Listed 
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below are the main elements that make up each of these systems, as 
indicated by respondents. 

In traditional Building Systems, the relevant steps are as follows: 

• Design: this phase includes the elaboration of architectural and 
structural drawings, as well as the definition of project 
specifications. 

• Procurement of materials: it involves identifying, purchasing and 
transporting the necessary building materials, such as concrete, 
steel, lumber, bricks, etc. 

• Site Preparation: This phase involves preparing the land, 
demolishing any existing structures, marking the site and setting 
up the foundations. 

• Construction: Includes all the actual construction activities, such as 
laying the bricks or making the steel structure. The various 
professions involved work in sequence or simultaneously to 
complete the project. 

• Finishing and Finishing: This stage involves the installation of 
doors, windows, electrical systems, plumbing, interior and exterior 
finishes, such as plastering, siding, flooring, etc. 

• Verification and testing: once the construction is completed, checks 
and tests are carried out to verify that the structure respects the 
quality and safety standards. 

• Demolition: before starting the demolition, an assessment of the 
existing structure is carried out to determine the most appropriate 
method of demolition. This may include assessing structural 
conditions, the presence of asbestos or other harmful substances 
and analyzing legal or environmental restrictions. Site preparation 
follows, which may include removing nearby objects or vegetation, 
installing safety fencing, and arranging access routes for 
demolition vehicles and equipment. In addition, there are several 
traditional demolition methods, such as manual demolition, 
mechanical demolition (using excavators, demolition hammers, 
bulldozers, etc.) or controlled demolition by implosion or controlled 
explosion (in case of large structures). Finally, once the demolition 
is complete, waste materials, such as concrete, brick, metal and 
other debris, must be properly disposed of or recycled in 
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accordance with local laws and regulations. This may require 
arranging specialist waste removal services. 

 

Industrialized building systems, the relevant steps are as follows: 

• modular design: In this system, design focuses on creating 
standardized modules that can be manufactured in the factory and 
assembled on the construction site. These modules can be walls, 
floors, roofs, full bathrooms, etc.; 

• factory production: modular components are prefabricated in a 
controlled factory, using specialized machines and equipment. 
Materials are cut, assembled and finished accurately and 
efficiently; 

• transport and logistics, the prefabricated components are then 
transported to the construction site using special means such as 
trucks or containers. Logistics is crucial to coordinate the 
transportation and arrival of components to ensure correct 
assembly sequence; 

• site assembly, once the prefabricated components are on site, they 
are assembled using cranes, lifting equipment and specific 
connection techniques. Assembly requires specialized skills and 
careful planning; 

• final finishing is carried out, such as the installation of systems, 
interior and exterior finishes, doors and windows; 

• verification and testing: at the end of the assembly process, checks 
and tests are carried out to guarantee the quality and safety of the 
prefabricated structure; 

• demolition phase can be shortened or eliminated in some cases, as 
extensive use is made of prefabricated modules that are assembled 
rather than completely tearing down and rebuilding an existing 
structure. Removal of existing modules: If the existing structure 
consists of prefabricated modules, these modules can be removed 
from the site using lifting equipment and transported elsewhere for 
reuse or disposal. 

5: Definition of term “modular 
construction” 

Modular construction refers to a method of construction where a building 
or structure is constructed using pre-fabricated modules or components 
that are manufactured off-site in a controlled environment. These modules 
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are then transported to the construction site and assembled to create the 
final structure. 

In modular construction, the building is divided into standardized modules 
that are built in a factory setting. These modules can include walls, floors, 
ceilings, and even complete room units with plumbing and electrical 
systems. The modules are typically made of steel, wood, or concrete, 
depending on the specific requirements of the project. 

The key characteristic of modular construction is the high degree of off-site 
manufacturing and the ability to assemble the modules quickly on-site.  

Modular construction is often used in projects where time is critical, such as 
housing developments, hotels, student accommodation, healthcare 
facilities, and commercial buildings. It has gained popularity in recent years 
due to its potential to address challenges such as labour shortages, 
construction waste, and environmental sustainability. 

However, the experts interviewed note that modular construction requires 
detailed planning and design to ensure that the modules fit together 
correctly and that all aspects, such as fixtures and connections, are 
adequately considered. Furthermore, transport and installation of the 
modules require careful logistics. 

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

From the interviewees and the focus group it emerged that: an advantage 
to take into account in modular construction is the project implementation 
times. In fact, with the modular construction, the working times of a 
construction site are greatly reduced with advantages also on a logistical 
level. 

Another important advantage concerns the environment. Indeed, it has 
been demonstrated that modular construction in the vast majority of cases 
has contributed to a significant reduction in environmental impact and a 
significant increase in energy efficiency. The construction of the modules, 
in fact, does not take place on site, but inside a factory. The modules are 
then shipped to the construction site. The modules can be already 
assembled and complete with fixtures, floors, appliances and coverings. All 
this helps to drastically reduce the environmental impact and allows you to 
have a complete work team in one place. Furthermore, the waste produced 
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by the factory is less polluting and working indoors eliminates the problem 
of bad weather, thus also halving production times. 

The interviewees underline that in Italy, despite an initially conservative 
approach, the situation is gradually changing and some companies are 
ready to welcome this innovation especially with regard to wooden 
modules. Some interviewees argue that wood is already today the best 
material for the construction of new buildings as it guarantees true 
sustainability and low environmental impact, as well as being beautiful and 
highly performing from a structural point of view. 

In Italy, say the experts present at the focus group, we have remained very 
traditionalists in terms of construction: building means lime and bricks, 
reinforced concrete if needed. When we see something different, perhaps 
we can appreciate its beauty and practicality, but we hardly adopt a 
different way of building. 

Alternative construction is struggling to blossom in Italy, yet there would 
be many interesting innovations to successfully follow, such as energy-
independent buildings, or modular buildings. 

All the experts in the focus group agree that modular construction in Italy 
is still under development and is not yet as widespread as the traditional 
construction method. Modular buildings in Italy are in fact mainly used for 
industrial structures, mall, offices, schools, recreational and sports facilities. 
In the residential sector, the use of modular structures is not particularly 
widespread. 

Modularity means using the same module in multiple solutions, allowing 
for a wide variety of designs without using many different module types. 
This brings numerous advantages, first of all the economic one. Modularity 
is particularly advantageous when the project is relatively large. Thanks to 
the modularity, various designs can be realized, resulting in low 
development costs and savings in design and construction costs. 

Another advantage consists of easier and faster construction on site (the 
modules are prefabricated elsewhere) and therefore less time spent on site 
and therefore fewer logistical problems. 
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The impacts (in summary) that modular construction can have on people 
and the environment are as follows: 

Effects on people: 

• reduction of construction times: modular construction allows to 
significantly reduce the time required to complete a project, 
allowing people to obtain housing or use a building in a shorter 
amount of time. 

• less disturbance and noise: as many construction activities are 
moved to the factory, the disturbance and noise associated with 
traditional construction on site are reduced. This can improve the 
quality of life of people who live or work nearby; 

• customization and flexibility: the modular construction allows 
greater customization and flexibility in the design of the interior 
spaces. People may have more opportunities to tailor the 
environment to their needs and preferences. 

Effects on the environment: 

• reduction of waste: modular construction provides for more 
efficient production, with better management of resources and a 
reduction in the waste of building materials; 

• lower CO2 emissions: since modular construction requires less time 
on site and uses fewer resources, it can lead to a reduction in CO2 
emissions associated with construction activities; 

• recoverability: Prefabricated modules can be disassembled and 
reused in other projects or recycled, allowing for better use of 
resources and greater sustainability. 

• Modular construction can also affect different aspects of building 
construction. Here are some impacts highlighted by interviewees 
and in the focus group: 

• Modular construction requires careful planning and detailed design 
of modules in the factory. This implies that the design of the 
building must be complete before production of the modules can 
start. Thorough design is essential to ensure modules fit properly 
during assembly. 

• Modular construction involves assembling the prefabricated 
modules on the construction site. During this stage, it is important 
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to ensure that the modules are positioned correctly and connected 
securely. The correct management of logistics and assembly 
sequence is essential to avoid delays or problems during the 
installation of the modules. 

• Prefabricated modules can include integrated fixtures and services, 
such as plumbing and electrical systems. During the construction 
phase, it is important to ensure that services are properly 
connected between modules and that all connections are made 
safely and in working order. 

• Because the modules are manufactured in a controlled factory 
environment, there is greater control over the quality of materials 
and workmanship than with traditional construction. However, it is 
still necessary to carry out quality checks during the modular 
construction process to ensure that the modules meet the required 
standards. 

• Modular construction requires the transport of the prefabricated 
modules from the production site to the construction site. This 
implies careful planning with regard to delivery times, suitable 
means of transport and the management of the unloading and 
positioning of the modules on site. 

• While prefabricated modules can offer flexibility and customization 
in interior design, additional finishing may be required to achieve 
the desired aesthetic standards. This may require additional 
finishing work on site after the modules have been assembled. 

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

• With regard to updating skills to implement best practices in 
industrialized building systems in Italy, the following areas were 
found to be crucial, based on the results that emerged from the 
interviews and the focus group: 

• Enhancing competences in architectural design and engineering is 
essential for creating modular designs that are structurally sound, 
aesthetically pleasing, and efficient to manufacture and assemble. 
This includes expertise in modular design principles, parametric 
modeling, and Building Information Modeling (BIM). 

• Developing competences in off-site manufacturing techniques and 
processes is crucial for efficient and high-quality production of 
modular components. This involves training in advanced 
manufacturing technologies, such as computer-controlled cutting, 
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robotic assembly, and 3D printing, as well as implementing lean 
manufacturing principles. 

• Competences in logistics and supply chain management are 
essential for coordinating the transportation, delivery, and 
installation of modular components. This includes optimizing 
transportation routes, managing inventory, and ensuring timely 
delivery of materials to the construction site. 

• Upgrading project management competences is necessary to 
effectively plan, execute, and monitor modular construction 
projects. This includes skills in scheduling, cost control, risk 
management, and stakeholder coordination. Additionally, 
knowledge of modular-specific project management tools and 
methodologies can be beneficial. 

• Ensuring consistent quality throughout the manufacturing and 
assembly processes is crucial. Competences in quality assurance 
and control involve implementing standardized procedures, 
conducting inspections, and implementing quality management 
systems to meet regulatory requirements and industry standards. 

Some good practices in organizing and implementing industrialized 
building systems include: 

• foster collaboration and communication between all stakeholders 
involved in the modular construction process, including architects, 
engineers, manufacturers, contractors and suppliers. Encouraging 
early engagement and regular coordination meetings can help 
streamline the process; 

• establish specific standards and certifications for modular 
construction to ensure quality, interoperability and regulatory 
compliance. This can help create a unified framework for modular 
construction and facilitate market acceptance; 

• invest and develop training programs and educational initiatives to 
create a skilled workforce with specific skills for industrialized 
construction systems. Collaboration with universities, professional 
schools, sector associations, construction companies and 
manufacturers of components and materials for the construction 
sector can help promote the development of knowledge and skills; 

• encourage research and development activities to advance 
modular construction technologies, materials and processes. 
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• Collaboration between academia, the 
construction/mechanical/plant industry and research institutes can 
drive innovation and push the boundaries of modular construction; 

• work closely with regulators to streamline permitting processes 
and address any legal or regulatory barriers specific to modular 
construction. This includes ensuring that building codes and 
regulations adequately address modular construction methods and 
components. 

8: Identification of technical 
challenges/barriers and 
corresponding skills required for the 
workforce of industrialized systems, 
regarding the compliance in principles 
of circular economy and energy 
efficiency 

All interviewees agree that there are barriers in Italy that prevent 
industrialized construction from spreading more widely. Here are some 
considerations that emerged in the interviews and in the focus group: 

• the construction industry is often characterized by a culture 
that is conservative and resistant to change. The adoption of 
industrialized systems requires a transformation of traditional 
construction processes, which can be difficult for those in the 
sector who prefer traditional methods to accept. 

• the use of industrialized systems requires specific skills both 
for the design and for the management of construction 
processes. Lack of knowledge and skills in this area is a 
significant barrier, as the industry's workforce and technicians 
are often not adequately trained to use and implement these 
systems. 

The experts and technicians interviewed stated that specific skills are 
needed to build buildings that comply with the principles of the circular 
economy and energy efficiency. In some cases, these skills are the same in 
both conventional and industrialized construction. In any case, it is unlikely 
that a technician possesses the skills for both the circular economy and for 
energy efficiency, but only skills belonging to one of these areas, since the 
necessary knowledge and skills are particularly complex and articulated. 

Necessary skills identified in the focus group: 

• Energy design, it is fundamental to ensure that industrialized 
building systems are energy efficient. This includes energy 
performance assessment of buildings, energy modeling, 
optimization of heating, cooling and lighting systems, as well 
as selection of suitable insulation materials. 
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• Knowledge of insulating materials is required to reduce heat 
loss and improve energy efficiency of industrialized building 
systems. Skills in evaluating the thermal properties of 
insulating materials, selecting materials with low thermal 
conductivity, and applying insulating materials correctly are 
essential. 

• HVAC (heating, ventilation and air conditioning) technologies: 
Skills in heating, ventilation and air conditioning (HVAC) 
systems are important for the energy efficiency of 
industrialized building systems. This includes knowledge of 
highly efficient HVAC technologies, such as heat pumps, heat 
recovery systems, advanced controls and efficient air 
distribution. Thermal engineering and HVAC experts can help 
design and implement efficient HVAC systems. 

• Integration of renewable energy: The energy efficiency of 
industrialized building systems can be enhanced by the 
integration of renewable energy sources such as photovoltaic 
solar panels, geothermal heat pumps, cogeneration plants, and 
microgeneration systems. Skills in integrating these renewable 
technologies, optimizing energy systems and evaluating 
energy yields are required to maximize the use of renewable 
energy in industrialized buildings. 

• Energy management and monitoring, it is important to ensure 
that industrialized building systems maintain high levels of 
energy efficiency over time. This includes collecting and 
analyzing energy data, identifying energy savings 
opportunities, implementing corrective measures, and 
monitoring energy performance. 

Sustainable materials, this includes knowledge of recycled and recyclable 
materials, materials with low environmental impact, long-lasting materials 
and material reuse techniques. 

Waste management planning, includes skills in waste management 
planning, separation of waste materials, recycling and waste reduction are 
essential. 

Design for disassembly and recyclability, considers ease of disassembly 
and recyclability of components. Skills in designing for disassembly, 
identifying materials and easily separable components, and evaluating 
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recycling possibilities are essential. Industrial design and engineering 
experts can play an important role in designing for the circular economy. 

Economics of materials and logistics in supply chains and logistics are 
required to optimize resource efficiency in industrialized building systems. 
This includes material flow management, transportation optimization, 
waste reduction and cost analysis. 

Environmental management systems and certifications include knowledge 
of sustainability norms and standards, such as LEED (Leadership in Energy 
and Environmental Design) and BREEAM (Building Research 
Establishment Environmental Assessment Method), ITACA and other 
environmental certification protocols that can help guide the adoption of 
sustainable practices in industrialized building systems. 

All these skills can be acquired through specialized training, practical 
experience, participation in refresher courses and involvement in 
industrialized construction projects oriented towards energy efficiency. 

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

Respondents and experts who participated in the focus group report that 
the skills that should be improved would be the following: 

• for managerial and entrepreneurial profiles: 

- possess a combination of technical skills and management 
skills; 

- solid knowledge of the construction sector, including 
industry-specific practices, regulations and technologies, 
i.e. understand construction processes, materials used and 
typical challenges that may arise during the production and 
installation of prefabricated components; 

- project management skills, be able to plan, organize and 
supervise all phases of a project, from design to production 
and installation of prefabricated components, be able to 
manage project resources, budgets, schedules and risks in 
efficient way. 

- leadership skills to lead and motivate the team, be able to 
communicate effectively delegate tasks, make quick 
decisions and solve problems that may arise during the 
construction process; 



                                                                                           

18 

- quality management skills as in industrialized construction, 
the quality of prefabricated components is crucial, be able 
to implement and maintain strict quality standards 
throughout the manufacturing and installation process, be 
familiar with quality regulations and adopt systems control 
to ensure that the components meet the required 
standards. 

- knowledge of technologies and digital solutions used in the 
sector, such as BIM (Building Information Modeling), and 
process monitoring. 

• for technician  

- good understanding of the different technologies and 
techniques used in building prefabrication, such as precast 
concrete, precast steel, sandwich panels, mounting 
systems, etc., understand the manufacturing and assembly 
processes of precast components; 

- solid knowledge of the materials used in building 
prefabrication, such as concrete, steel, wood, glass 
structures, etc.; know how to select the appropriate 
materials based on project specifications and structural 
needs; 

- be able to translate project requirements into detailed 
technical drawings for the production of components; 

- knowledge of regulations and safety standards; 

- project management skills to coordinate production 
activities, monitor delivery times, manage resources and 
communicate with the work team; 

- specific technical skills according to the contexts in which 
the technician works, for example: if the technician works 
with precast concrete, he/she may need skills in preparing 
the concrete, casting and caring for the precast 
components. 

- HR management skills, including HR planning, performance 
management, team motivation and conflict resolution. 

• Operational profiles 

- familiar with the equipment and tools used in building 
prefabrication, this includes machinery for manufacturing 



                                                                                           

19 

prefabricated components, lifting and handling equipment, 
measuring tools and safety devices, be able to use this 
equipment and tools correctly and understand the 
maintenance procedures; 

- be able to read and understand detailed technical 
drawings. which provide the specifications necessary for 
the production and installation of the prefabricated 
components; 

- assembly and installation skills of the prefabricated 
components, use the appropriate tools, make correct 
connections and connections and ensure the accuracy and 
quality of the installation work; 

- problem solving skills to identify the causes of problems, 
find appropriate solutions; 

- ability to work in a team as building prefabrication often 
involves teamwork, both within the company and in 
collaboration with other building professionals. 

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

To integrate the aspects related to the industrialization of construction into 
the education system, it is possible to adopt different strategies and 
methods, identified by the experts involved in the focus group: 

• curricular update: educational institutions, such as universities, 
technical institutes and professional centres, can review and 
update the curricula of courses in civil engineering, architecture, 
construction technology and related disciplines. They should 
include specific modules or courses covering aspects of 
construction industrialisation, such as prefabrication, automation, 
digitization and process optimisation. 

• Set up laboratories to carry out simulations of real situations. These 
laboratories can be equipped with specific equipment and 
machinery used in the prefabrication process, simulations of 
modular constructions and digital technologies used in the sector. 
Students will have the opportunity to work practically with these 
tools and acquire operational skills. 

• Collaboration with industry, it is indeed important to establish a 
close collaboration between education/training institutions and the 
industrialized construction industry. Companies can provide 
contributions in the form of consultancy, support in practical 
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exercises and simulations, provide projects and case studies as well 
as prefabricated components, organize company visits and 
conferences held by industry professionals, host students for 
internships and apprenticeships. 

• Prepare programmes addressed to teachers and trainers aimed at 
updating them on the latest trends and technologies in the 
industrialized construction sector. 

• Leverage the results of research and development programs to 
learn about new innovative solutions and improve knowledge in 
the sector. 

11: Identification of the status of 
training for educators 

All the interviewees agree on the fact that in Italy there is not an easily 
available training offer that can be traced back to the topic of "industrialized 
construction systems". 

In Italy, the experts present at the focus group explain, we speak very often 
of prefabrication, distinguishing between heavy prefabrication and light 
prefabrication which includes dry or dry assembly systems. 

Dry construction means a technique for assembling construction 
components that does not take place in the classic way with the use of 
water or binding materials that require maturation times, but in a 
mechanical way, combining industrialized components with certified 
performance. 

It is in this area that it is necessary to provide adequate skills for the various 
profiles operating in the construction sector. But, according to the 
interviewees, it is not easy to find adequate training except in the rare 
cases where the training is provided directly by the manufacturers of 
prefabrication components. It is also necessary that the professional 
training centres of the building sector provide training on dry prefabrication 
and in general on industrialized construction systems, also including the 
aspects of digitization and sustainability (BIM, Internet of Think, ecological 
transition, etc.). 

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

The experts involved state that industrialized building systems can be 
partly designed and built in accordance with the principles of energy 
efficiency and circular economy, integrating specific criteria. One of the key 
aspects is the energy efficiency of buildings. Industrialized building 
systems may include features that improve thermal insulation, such as 
adequate insulation and energy-efficient windows. Furthermore, they can 
integrate controlled ventilation systems and renewable energy sources 
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such as solar or geothermal energy, with the aim of reducing energy 
consumption and creating comfortable and energy-efficient interior 
environments. 

Another relevant aspect concerns the use of sustainable materials. 
Industrialized construction systems can facilitate the use of materials with 
low environmental impact. This could include using recycled or recyclable 
materials, such as wood from sustainably managed forests or low-carbon 
concrete. Furthermore, the use of local materials can be promoted to reduce 
the impact of transportation and benefit the local economy. 

Modular prefabrication is a common option in industrialized building 
systems. This approach offers several opportunities to promote energy 
efficiency and the circular economy. Prefabricated modules can be 
designed to maximize thermal insulation, reducing thermal bridges and 
ensuring better airtightness. Furthermore, the prefabricated modules can 
be disassembled and reused in other constructions, reducing material 
waste and promoting material circularity. 

It is also important to consider intelligent building management and 
monitoring. Industrialized building systems can integrate technologies that 
allow the control and optimization of energy consumption, the automation 
of lighting and air conditioning systems, as well as the efficient 
management of water and waste. This approach aims to reduce energy 
waste and optimize the use of resources. 

When designing industrialized building systems, the life cycle of buildings 
can also be taken into account. This implies the choice of long-lasting and 
low-maintenance materials, flexible design that allows for the 
redevelopment of spaces over time and planning for the efficient 
management of construction and demolition waste. The goal is to minimize 
the environmental impact throughout the life of the building. 

Implementing these principles requires holistic design and collaboration 
between different stakeholders, such as designers, engineers, builders and 
material suppliers. Furthermore, it is important to consider local 
environmental regulations and standards to ensure compliance with best 
practices and maximize the positive effect of industrialized buildings on 
energy efficiency and the circular economy. 
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13: Identification of green criteria and 
standards related to sustainability on 
industrialized construction systems  

There are several green criteria and standards related to sustainability that 
are applicable to industrialized construction systems, as indicated by the 
interviewed experts. The best known globally and also widespread in Italy 
are LEED and BREEAM. 

LEED - Leadership in Energy and Environmental Design is a widely 
recognized green building certification program. It provides a framework 
for evaluating and certifying the environmental performance of buildings, 
including industrialized construction systems. LEED certification considers 
various aspects such as energy efficiency, water conservation, materials 
selection, indoor environmental quality, and innovation. 

BREEAM - Building Research Establishment Environmental Assessment 
Method - is another well-established green building certification system. It 
assesses the environmental performance of buildings based on criteria 
such as energy and water usage, materials selection, waste management, 
and ecological impact. BREEAM certification can be applied to 
industrialized construction systems to ensure their sustainability. 

Passive House standard is a rigorous approach to building design and 
construction that aims to achieve exceptional energy efficiency and 
thermal comfort. It focuses on reducing the building's heating and cooling 
energy demands through measures such as insulation, airtightness, and 
high-performance windows. Industrialized construction systems can align 
with Passive House principles to create energy-efficient and sustainable 
buildings. 

The ITACA protocol (Environmental Evaluation Index of Italian 
Municipalities) is a system for evaluating the environmental sustainability 
of buildings and urban interventions adopted in Italy. ITACA was developed 
to promote environmental sustainability in the construction sector and 
evaluate the environmental impact of buildings. It is based on several 
indicators that cover various aspects of sustainability, including energy 
efficiency, resource management, indoor environmental quality, 
sustainable mobility and the environmental impact of the area. The system 
provides a numerical score based on the performance of the evaluated 
building or urban intervention. 

ITACA is used in Italy as an assessment and certification tool to promote 
sustainable buildings and interventions. It can also be applied to 
industrialized building systems to evaluate their environmental 
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sustainability and compare them with the desired standards and 
performances. 
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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 
The building industry is triggering changes oriented towards a new vision of industrialization. The set of non-
traditional building systems involving integrated design and automation in construction through digital 
technologies (BIM, GIS, Digital Twin and Augmented Reality, ...) is indicated with the term MMC - Modern Methods 
of Construction. This denomination includes off-site and modular constructions, as well as panel systems and light 
frame systems, both in wood and in steel. 

Prefabrication is more widespread in Italy.  In Italy, the experts present at the focus group explain, we speak very 
often of prefabrication, distinguishing between heavy prefabrication and light prefabrication which includes dry 
assembly systems. 

All the interviewees agree on the fact that in Italy there is not an easily available training offer that can be traced 
back to the topic of "industrialized construction systems". 

Interviewed experts agreed that the training and education system should enhance training in: 

• Environmentally friendly materials as prefabrication systems need to be aware of environmentally friendly 
building materials, such as wood, low carbon steel, low environmental impact concrete and recycled 
materials. These materials help reduce the emission of greenhouse gases and the environmental impact of 
the construction industry.  

• Efficient construction techniques: Prefabrication systems can offer greater efficiency and a reduction in 
construction times. Therefore, building professionals must be proficient in using advanced prefabricated 
construction techniques, such as the employment of prefabricated modules, drywall systems, prefabricated 
structural elements and roofing systems. This requires in-depth knowledge of safety regulations and 
assembly techniques.  

Digital and technological skills: The evolution of digital technologies and design software has a significant impact 
on prefabrication systems. Industry professionals must be proficient in using tools such as Building Information 
Modeling (BIM), 3D printing, virtual and augmented reality, and data management. These skills enable you to 
streamline your design process, improve accuracy, reduce errors, and optimize material usage.  

Knowledge of sustainable certifications: Sustainability in construction is often evaluated through certifications such 
as LEED (Leadership in Energy and Environmental Design) or BREEAM (Building Research Establishment 
Environmental Assessment Method). Industry professionals must be familiar with these certifications and their 
guidelines to develop projects that meet the required sustainability criteria.  
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Interdisciplinary collaboration: The transition to sustainable prefabricated construction requires greater 
collaboration between different professionals, such as architects, structural engineers, energy designers, materials 
specialists and builders. Therefore, it is essential to develop interdisciplinary collaboration skills to work 
synergistically towards sustainable solutions.facilitate their labor mobility in industrialized construction. 
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