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

- Director of Industrialisation of the company Viuda de Sainz, Managing Director of Enerblock S.L., which works with 
various Modern Construction Methods (MMC) and President of the Asociación Española de Construcción 
Industrializada (OCH) (Spanish Association of Industrialised Construction), an entity founded in 2021. 

- Head of the Technical Office and Industrial Process Development at Sant Gobain in Spain. Since 2004, she has 
developed his professional career in the company, in different departments: the fibres division, R&D department, 
Planning, the Technical Assistance Centre and in Customer Technical Support. She joined the Glassolutions team 
as head of the Technical Office and Industrial Process Development. 

- Director of Zero Housing, an industrialised construction company integrating construction solutions, founded in 
2018. 

- Two members of the Colegio de Aparejadores y Arquitectos Técnicos de Sevilla (Association of Quantity Surveyors 
and Technical Architects of Seville) (COAAT). 

- Development and Marketing Director of the Seville-based company CIMPRA. 

- Architect, director of industrialisation at Construcciones Felipe Castellano, a company based in Rota (Cádiz). 

- Architect, lecturer at the University of Cadiz. 

- Trainer of vocational training in the vocational family of Electricity and Electronics and competence accreditation 
assessor. 

- Secretary General of the business organisation of the construction sector in the province of Cádiz (FAEC) and 
Secretary General of the regional construction organisation of Andalusia, FADECO CONTRATISTAS. 

- Architect, Doctor in Architecture with International Mention and Master in Innovation in Architecture, Technology 
and Desig; managing partner of the architectural studio Hombre de Piedra Arquitectos, and lecturer at the 
University of Seville. 
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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. 

Companies:  

- Viuda de Sainz, a business conglomerate located in Vizcaya 
(Basque Country) related to construction. 4 years ago the company 
began a process of industrialisation, currently executing 3D 
modular high-rise buildings. Its activities include housing 
development, traditional construction, refurbishment, civil works, 
concrete plants, rebar companies, machinery rental companies. 

- Saint Gobain. Present in Spain since 1905, the solid expansion 
developed has given it an intense knowledge in the construction 
and industry sectors. Its comprehensive solutions for the 
refurbishment of public and private buildings, for sustainable 
construction, as well as those aimed at the decarbonisation of 
construction and industry, have been developed through a 
continuous innovation process, contributing to sustainability and 
offering high performance. 

- Zero Housing, based in A Coruña (Galicia), is an industrialised 
construction company that integrates construction solutions. 
Founded in 2018, it has been developing construction systems 
together with manufacturers that already produce products that 
are already suitable for industrialised construction. In 2022, Zero 
Housing joined the Galician business group FiGrupo, with the aim 
of accelerating its growth and focusing on industrialised high-rise 
construction. 

- CIMPRA based in Utrera (Seville), manufacturers of prefabricated 
houses, industrialised buildings, spatial structures and 
prefabricated modules.  

- - Felipe Castellano Construcciones. Company based in Rota (Cádiz) 
with extensive specialisation and experience in the field of 
industrial building. Several industrial companies from all sectors, as 
well as public administrations, including the U.S. Government, have 
trusted them to carry out their projects. 
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2: Identification of main industrialized 
construction systems are used 

Each system has its merits and there is no single criterion that 
determines the suitability of using one or the other. Indirectly, 
logistics (transport) can be considered the variable that determines 
the use of each one. Also items that may affect sustainability (e.g. 
CO2 embedded) can be considered as a variable. 

Three types of industrialised building systems according to the 
degree of compatibility of their elements with units produced by 
other manufacturers:  

- Closed industrialisation: one in which all the elements are 
produced by the same manufacturer, who is responsible for 
the assembly and often the final finishing on site.  

- Open industrialisation or "compatible components": where 
units are compatible with those of other manufacturers and 
can be combined on a construction site and can be integrated 
into traditionally designed elements.  

- Hybrid solutions: those that combine traditional construction 
with the industrialisation of all types of units.  

 

In Spain, the only materials with certified industrialised proposals at 
present are the following: structural timber (MET) (laminates, cross-
laminated timber); timber framing (TF); light galvanised steel (LGS) (steel 
frame); hot-rolled steel (HRS) (heavy steel structures); concrete and cement 
(C) derivatives (C) (concrete and cement). 

These materials can be hybridised to produce different 
combinations. For example, hot rolled steel can be combined with 
light galvanised steel; if timber frame is combined with concrete, the 
result is TFC; and if concrete is combined with light galvanised steel 
(steel frame), the result is called LGSC. These combinations include 
all the technical proposals that exist in Europe. 

7 categories of Modern Building Methods (MMC):  

1. 3D primary structural systems. Single-family dwellings 
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2. 2D primary structural systems.  

3. non-systematised primary structural components.  

4. Additive components. They are made on site, with a low rate 
of industrialisation.  

5. Non-structural components and sub-components. 
Prefabricated non-structural components and sub-
components. These are isolated elements that form part of 
the different systems. 3D volumetric components 
(bathrooms, kitchens, equipment and installations); 2D 
panelled components (façades, roofs). They have an 
important industrialisation rate if several sub-components 
are included.  

6. Traditional substitute products. Use prefabricated materials 
that replace traditional materials (or in larger format). They 
have a lower impact on industrialisation because they are 
made on-site. 

7. Traditional substitute processes. Bringing digitalisation to 
the construction site: bringing a robot to lay bricks on site, use 
of AR and VR tablets to view on-site installations, use of 
exoskeletons, etc. 

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

Limitations of industrialised versus traditional construction: 

- Design. Innovation in design is more difficult to realise as it is 
an industrialised process and, although variations in some 
parts can be carried out, it can be a limiting factor. 

- Transport. 2D modules are easier to move, but 3D modules 
require a more complicated transport infrastructure (e.g. the 
need to block a road to reach the site) and this makes the final 
product more expensive. In the case of manufacturing at a 
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point far from where assembly is needed, this may not be 
cost-effective. 

- Financing. The model and facilities to get money are different 
than in the traditional construction, especially with regard to 
the shorter terms, which makes it more difficult to obtain 
financing in time to complete the work.  

- Lack of knowledge of construction systems, standardisation 
and legal certainty, and lack of training can be a constraint to 
the growth of industrialised construction activity.  

Differences between traditional and industrialised construction:  

- Design: customisation and uniqueness and modifiable on-
site VS design of repeated units to be assembled on site, 
standardisation of the project.  

- Actors involved: individualised work in a hierarchical model 
and with less collaboration VS collaborative work in a factory 
and less hierarchical.  

- Workforce: turnover of workers and temporary jobs with little 
specialisation VS regular partner companies, low turnover of 
workers, job stability. 

- Procedures: manual work on site, joining of elements and 
components by wet joint VS construction of factory units to 
be assembled on site with dry joint.  

- Quality: depends on the site management and the 
professionalism of the trade workers VS quality verified in 
the factory under qualified control.  

- Timescales: variable depending on weather conditions and 
coordination of trade workers VS optimised.  
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- Costs: possible cost overruns due to delays VS reduced 
labour costs.  

- - Sustainability: increased waste generation and use of water 
and energy VS raw material and water optimisation, waste 
minimisation.  

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

Three industrialised construction phases:  

1. The design, which must be comprehensive and verified, devised for 
manufacture and assembly.  

2. The production of components, industrialised units, in closed and 
controlled facilities, with mechanised assembly and with all the 
quality guarantees for transporting them to their final location on 
site.  

3. On-site assembly and erection.  

Example of a mixed system of industrialised construction (Zero Housing): 
the panel with steel for the manufacture of modules. This system does not 
differ in the case of high-rise construction, except for making taller 
modules.  

The procedure is as follows: 

- Product design. 

- Definition of the elements to be manufactured in the factory.  

- Manufacture of frames with a tubular steel structure, which must 
be formed by welding; this structure must be treated; it is then 
panelled, the different structures are joined together; the interior 
division, the pre-installations and the finishes are made according 
to the agreed design. 

- - Transport to final destination and assembly on site. 
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5: Definition of term “modular 
construction” 

Construction that is carried out industrially, in a factory. This refers to those 
elements in the form of modules, or specific rooms in which the total project 
can be "sectioned" into parts. These are the different 3D elements that 
make up a home, an illustrative example being the bathroom. This must be 
done by approaching a project from its overall design. 

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

Benefits for people: 

- Industrialisation provides buildings of much greater value 
than traditional construction in terms of the quality of 
materials and comfort. A highly industrialised building, with 
industrialised envelopes, has a similar or lower cost than a 
traditionally constructed building and the value of the 
materials and systems used is higher (higher investment in 
materials and lower cost in human resources, processes and 
time). 

- Manufacturing processes are more controlled, safer for 
workers (fewer accidents and fewer deaths) and healthier.  

- No dependence on inclement weather for building. 

Benefits for the environment: 

- Buildings made with innovative processes and materials that 
take environmental issues into account. Some systems do 
not use water, are lightweight systems that affect 
foundations, reducing by more than 40% the m3 of concrete 
and tons of rebar, affecting earthworks, no on-site waste 
management is generated (it is managed at the factory). 

- The design and process technology assists in the use and 
maintenance and end of life of the asset, taking into account 
waste management and recycling, and recovery and reuse of 
systems.  
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- Increased sustainability: less waste and better management 
of recycling activities. 

Benefits for the construction industry:  

- The industrialised construction systems produce optimum 
results in energy efficiency, which comply with the 
regulations for almost zero consumption buildings and can 
be very easily improved through the industrialisation 
process. Acoustic comfort is guaranteed, certified and tested 
beforehand. In a manufacturing environment, the control of 
the different processes is done on the spot (which is not the 
case in traditional construction).  

- Residential and tertiary buildings built with industrialised 
construction have a contribution of certified and guaranteed 
acoustic comfort and energy efficiency far superior to those 
built in the traditional way. Ventilated buildings, with health 
criteria, with surface and interstitial condensation controlled 
in the design phase, and knowing at all times what the 
building's energy consumption is.  

- The value of the building is much higher because the value of 
the materials does not degenerate; industrialised buildings 
are banks of materials, with a known cost of reuse, 
replacement and recyclability, which can be put back into the 
value chain.  

- Strict control of quality levels in the factory as the building is 
being constructed. 

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

In general, there is a lack of trained professionals to carry out the different 
tasks in the different trades. For example, in the case of the installation of 
a window, in industrialised construction it is now the end client, who buys 
the window and is doing the work, who installs it, while in traditional 
construction it was the carpenter who installed it.  
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There is a lack of professional installers, a lack of installation knowledge. 
There is a "knowledge shift" when you move from a construction site to a 
factory, and everyone involved in the process must have the right 
knowledge to perform these functions and tasks. 

Architects must have knowledge of industrialised construction because it is 
different to think of a building for traditional construction than for 
industrialised construction (modular construction). 

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 

The most important challenge is the lack of knowledge that these 
industrialised construction systems exist. In the industrialised 
construction, there are tools and digital knowledge that allow us to 
know and anticipate every last detail of what is going to be needed 
on each building or construction active (for example, number of 
screws, metres of tape, kilos of steel) and all this from the design 
phase, without having started any activity on the construction site.  

One trial is the transfer of knowledge: in those cases where the 
information has been digitised in the BIM environment (product 
quantity-price-place-impact on sustainability) it is possible to know 
the impacts from the design phases, although the barrier lies in not 
knowing how it should be done. 

In industrialised construction you need people who know how to 
follow processes, not "craftsmen" as in traditional construction. In a 
factory environment, processes are more proceduralised. 
Specialisation time is reduced, and it is not necessary as much to 
learn the different processes.  

Barriers:  

- Market knowledge and acceptance, because sometimes 
clients believe that industrialised construction is only for low 
quality assets.  
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- Lack of specialised labour in this sector, which hinders its 
development due to the lack of knowledge of the young 
population that is being trained to work in this field.  

- Financing. Many clients find it difficult to obtain financing for 
the production of industrialised elements. 

- - Standardisation and certification: it is necessary to certify 
the new construction model in order to be able to offer 
sufficient quality guarantees. 

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

The whole process of industrialised construction must be tackled 
holistically on three levels: training, digitalisation and maintenance. 

Importance of the adaptability of workers and their versatility: not being 
afraid of change and the ease of adapting to the needs of the company. 

Several options for the definition of training for industrialised construction, 
in order to (re)qualify workers in this construction ecosystem, the most 
appropriate being adaptations to industrialised design and process. 
Alternatives: 

- Adapt contents from traditional to industrialised construction.  

- Adapt the contents from industrial to industrialised.  

- Design new contents directly for industrialised. 

  Conclusions on the identification of competences and the need for "new 
training": 

- Define job competences and professional profiles. 

- Take into account partnerships with companies to define training: 
specificity of training to meet the needs at all times. 

- Digitalisation at all levels, not only at the technical level in design. 
The importance of all participants in the production process, all 
profiles, must be trained to know how to "read" digital. Currently, 
the BIM environment is the most global option for the project in a 
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work that allows not only the technical aspects of materials, 
construction elements, etc., but also budgets, timing, prevention, 
overall costs, etc., to be brought together. 

- Training in digital skills related to Industry 4.0 methodologies: BIM-
Virtual Reality-Augmented Reality. 

- Carry out short courses on each of the different construction 
systems (2D-3D-structures, panelling, modules). 

- Seek synergies and collaboration between companies, so that each 
one contributes its specific knowledge on each construction system 
it uses.  

- Take advantage of the assembly certification of industrialised 
construction companies as a "seedbed" for professionals trained in 
them. 

- Training must be up to date. Workers must be able to certify their 
training and the recognition of this certification must be valid. 

- Training must be continuous and adapted to each specific case, to 
the specific needs of companies and their workforce. Compiling all 
this information in order to start from a common set of needs would 
be the starting point for establishing training pathways. 

A strategic planning of the sector is needed to cope with this evolution of 
the construction industry. 

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

Without training there is no transformation, and it is necessary to 
learn about the industrialisation environment and the needs 
required at different stages: design-processes-process 
standardisation and sustainability KPIs. This will facilitate 
investment in technology and materials and systems development, 
which, in turn, will lead to a better understanding of the 
industrialisation ecosystem to make it "certain and known" and to 
improve it in its current situation, which is "uncertain and unknown".  

A crucial aspect to be included in the various curricula related to 
industrialised construction training is Environmental, Health&Safety 
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(EHS). This training should be regularly updated, and workers should 
undergo such updating on a regular basis. Training in these areas 
should be included in formal education curricula and not wait until 
the worker starts work and it has to be compulsory training (as 
stated now in the Construction Convention). There should be a 
minimum knowledge of workers before they start work.  

11: Identification of the status of 
training for educators 

Teachers and trainers training should be approached in 
collaboration with those companies in the industrial construction 
sector that are innovating to bring together the different skills 
required to deal with today's most commonly used construction 
systems.  

Construction is at a time of total innovation, of very rapid change. 
This change must start to be addressed at the training level as soon 
as possible, which will make it possible to anticipate upcoming 
changes proactively. Anticipating these potential innovations is the 
only way to ensure that these training and market update needs are 
temporarily matched as quickly as possible. 

Another way to keep teachers/trainers up to date is through 
accreditation or certification in their systems by companies working 
in industrialised construction. This would strengthen their role as 
drivers of such training. The organisation of such training must 
involve the development of training initiatives with a theoretical and 
practical basis in industry in order to achieve a more complete and 
specific learning process for each system. 

A good option is to carry out short courses on the different construction 
systems in collaboration with companies, so that it is a specific training, 
taking into account the needs of the company at any given moment. 

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

Industrialised construction is an opportunity for the circular economy as 
long as the following principles are respected:  

- Avoiding the generation of waste and pollution from the design 
stage. Resource management is simplified if industrialised units 
are designed with a minimum of materials and construction 
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systems, reducing the number of technical processes and 
industries involved. The Environmental Product Declaration (EPD) 
reflects the environmental impact of industrialised units with the 
same function and is a document to be considered when choosing 
materials and products.  

- Keep materials in use for as long as possible. To extend the useful 
life of industrialised units, the design must allow for the selective 
separation of materials and components, with simple, 
standardised, reversible and accessible connections, prioritising 
mechanical connections. 

- Regenerate natural capital. Use organic materials such as cellulose, 
wood, cork or bamboo from certified sustainable crops with 
minimal transformation and adaptation processes.  

In relation to energy efficiency, the contribution of industrialised 
construction to the energy transition depends very much on what is done 
in the industrialisation process. Transport can hinder this contribution if 
many kilometres have to be travelled between the factory and the 
construction site, and if many transport vehicles have to be used for 
transporting bulky items. Transport is the element of the industrialised 
construction process that can make it difficult to meet environmental 
criteria.  

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

The Material Passport data incorporated into the BIM model facilitates the 
traceability of materials, future maintenance and reuse in the same 
building or in other buildings, boosting the second-hand market. 

Cradle to Cradle certification assesses the circularity of materials and 
products in five categories:  

- Health of materials (degree of toxicity).  

- Reuse of materials.  

- Renewable energy and carbon management (carbon footprint).  

- Efficient water management.  

- Social equity.  

Each category is assigned a level of achievement, which can be basic, 
bronze, silver, gold or platinum.  The standard requires certification renewal 
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every two years. This standard may also be required for industrialised 
units. 

Saint Gobain indicates that it assists its customers in the management of 
certifications and, in particular, in the area of sustainability: BREEMAN, 
LEAN, Passivhaus certification. These certifications provide a 
differentiated plus in the market and help to convince of the benefits of 
industrialised systems and their products.  
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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 

Industrialized construction in Spain is involving the transformation of the sector, with efficient and 
effective construction methods that allow to meet the current needs of the industry, and the 
requirements of the European Union in terms of energy efficiency and environmental sustainability. 

The main differences between traditional and industrialized construction focus on the importance of 
design from the very beginning of the project, the relationship between the different actors involved, 
labor performance, differentiation in procedures, quality control, setting and meeting deadlines, cost 
reduction and positive impact on sustainability. 

There are three industrialized construction systems according to the degree of compatibility of their 
elements with system units produced by other manufacturers: 

- Closed industrialization: all its elements are produced by the same manufacturer, who is responsible for 
the assembly and sometimes the final finish on site. 

- Open industrialization or by “compatible components”: the units are compatible with those of other 
manufacturers and can be combined on site, being able to be integrated into traditionally resolved 
elements. 

- Hybrid solutions: combine traditional construction with the industrialization of all types of units. 

There are seven categories of Modern Methods of Construction (MMC): 

1. 3D primary structural systems. 

2. 2D primary structural systems. 

3. non-systematized primary structural components. 

4. Additive components, on site, with low industrialization index. 

5. Non-structural components and sub-components. They are isolated elements that are part of the 
different systems, prefabricated components and non-structural subcomponents: volumetric 
components in 3D (bathrooms, kitchens, equipment and facilities); 2D paneled components 
(facades, roofs). They have a significant industrialization index if several subcomponents are 
included. 
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6. Traditional substitute products. Use prefabricated materials that replace traditional (or larger 
format) materials. They have a lower impact on industrialization because it's on-site. 

7. Traditional replacement processes, allowing to bring digitized tools to the work: a robot to put 
bricks to the work, use of tablets with RA and RV, exoskeletons. 

In terms of sustainability, industrialized construction has clear benefits for people, the environment, and 
the value of the built asset. 

- It means a reduction in the number of accidents at work and an improvement in the health of working 
people, since they are not so affected by the weather conditions. The built assets have a high 
performance in terms of energy efficiency, complying with the regulations for buildings of net zero 
consumption and, even, being able to improve the results through the process of industrialization.  

- The assets built with this ecosystem ensure the acoustic and light comfort, and the leakiness and 
permeability of the air having been previously tested to achieve the corresponding certification.  In 
addition, the use of digital tools makes it possible to know the energy consumption of the building or 
single-family house from the very design phase. 

- In relation to materials, the value of the property is higher because during the industrialization 
processes there are significant savings in the use of energy, water and CO2 emissions to the atmosphere, 
which also means a decrease in costs.  In industrialized, buildings are banks of materials, with a known 
cost of re(use), replacement and recyclability and that can be put back in value chain, complying with the 
principles of circular economy. 

There are several alternatives for the definition of training that ensures the (re)qualification of the 
workforce in this constructive ecosystem: 

- Adapt the training contents from traditional to industrialized construction. 

- Adapt the training contents from industrial to industrialized. 

- Design new training contents directly for industrialized. 

Recommendations on the identification of competences and the need for ‘new training’: 

- Define competences based on jobs and professional profiles. 

- Collaborate with companies on an ongoing basis to define these training courses to meet their needs 
and seek synergies between the different construction systems. 

- Digitization at all levels as a key point. Importance that all participants in the production process, all 
profiles must be trained to know how to “read” in digital. Training in digital skills related to industry 4.0 
methodologies: BIM-Virtual Reality-Augmented Reality should be included. 

- Design short-term training activities tailored to the characteristics of each construction system (2D-3D-
structures, panels, modules). 
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- Take advantage of the assembly certification processes of industrialized construction companies as a 
“seedbed” of trained professionals. 

- To give validity and recognition to the certification achieved through training to provide working people 
with tools that facilitate their labor mobility in industrialized construction. 
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