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1
1.1.

SUSTAINABLE BUILDING
Introduction

The quality of construction works has a direct impact on the quality of life of Europeans. Not least, the energy
performance of buildings and resource efficiency in manufacturing, transport and the use of products for the
construction of buildings and infrastructures have an important impact on energy, climate change and the
environment.
The competitiveness of construction companies is therefore an important issue not only for growth and
employment in general but also to ensure the sustainability of the sector.
The sector could contribute significantly to job creation by increasing its activity in some very promising
areas, such as the renovation of buildings and in infrastructure, with support through, for example,
appropriate policies to promote demand but also to encourage investment. Thus, the construction sector
plays an important role in the delivery of the Europe 2020 Strategy on smart, sustainable and inclusive
growth. Furthermore, the Commission’s Communication on the ‘Energy Roadmap 2050 points out that
higher energy efficiency in new and existing buildings is key for the transformation of the EU’s energy
system.
A sustainable construction sector plays a crucial role for reaching the EU's long term 80-95% greenhouse
gas emission reduction objective. According to the Roadmap for moving to a competitive low carbon
economy in 2050 the cost-efficient contribution of the buildings sector would be around 40 to 50% reduction
in 2030 and around 90% in 2050. The needed investments would contribute substantially to the
competitiveness of the European construction sector. The sector has also an important role to play in
adaptation to climate change and resilience to natural and man-made disasters by promoting long term
disaster proofed investments.
However, the construction sector is confronted by a number of structural problems, such as a shortfall of
skilled workers in many companies, low attractiveness to young people due to the working conditions, limited
capacity for innovation and the phenomenon of undeclared work. More widely, the current situation of this
industry can be characterised by three basic elements.
Firstly, the construction sector is one of the hardest hit by the financial and economic crisis (building and
infrastructure works fell by 16 % between January 2008 and November 2011 across the EU-27[4]).
Secondly, there is increased competition from non-European operators not only in international markets, but
also within the internal market, particularly with regard to infrastructure projects. This external competition
does not always operate fairly; EU companies are often faced with far greater costs than non-European
companies. Finally, the energy and environmental issues have created a new dynamic among companies
and stimulated various public-sector initiatives which have become key factors in market competition.
Significant progress has already been made by construction enterprises but achieving the EU’s climate,
energy and environmental objectives will require significant changes that will be difficult for the sector to
tackle without appropriate policy support.
The present Communication identifies the main challenges that the sector faces today and up to 2020 in
terms of investment, human capital, environmental requirements, regulation and access to markets, and
proposes initiatives to support the sector for this purpose. In the short term, emphasis is put on the need to
support growth and employment in the construction sector in response to the crisis. In the long term, the
challenges the industry faces will require a concerted and coordinated approach at European level to
improve the functioning of the value chain, particularly through voluntary partnerships between the private
and public sectors and an appropriate regulatory framework, where necessary.

1.2.

Definition

La construction durable est la création, la restauration, la rénovation ou la réhabilitation d'un bâtiment en lui
permettant de respecter au mieux l'écologie à chaque étape de la construction, et plus tard, de son utilisation
(chauffage, consommation d'énergie, rejet des divers flux: eau, déchets) et ce jusqu'à sa destruction. Cette
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notion, apparue à la fin des années 1940, cherche aussi à intégrer le plus respectueusement possible le bâti
dans le milieu naturel en utilisant au mieux des ressources peu transformées, locales, saines, et dans le
milieu urbain, de travail ou rural en
favorisant les liens sociaux.
Also known as Ecoconstruction, or
Green Building, the Sustainable
Construction aims at a high level of
performance
in
terms
of
environmental and societal impact of
the buildings concerned. It aims in
particular to preserve resources (raw
materials, energy, water), to fight
against global warming (emission of
greenhouse gases), to limit waste
and other pollutions, as well as to
privilege comfort and health of
occupants by the use of materials of
high sanitary and environmental
quality,
both
for
the
actual
construction and for the insulation
(thermal and acoustic). Because of
its global nature (from design to the future recycling of materials), an Ecoconstruction project usually
integrates a preliminary evaluation according to the LCA (life cycle analysis) methodology.
La notion d'habitat durable ou éco construction est utilisée pour toute réalisation qui tout en assurant confort
et santé des occupants limite au mieux ces impacts sur l’environnement, en cherchant à s'intégrer le plus
respectueusement possible dans un milieu et en utilisant au maximum les ressources naturelles et locales.
La construction durable rend les bâtiments plus écologiques, moins énergivores, plus confortables grâce à
des solutions techniques innovantes.

1.3.

Advantages of sustainable construction

The benefits of sustainable construction can be seen in two areas: the environment and the quality of life of
the occupants.
At the environmental level, we will particularly note:
• Priority given to local, renewable, bio-sourced and recyclable materials
• A design based on the use of renewable energies (geothermal, aerothermal, solar, wood ...) and the
preservation of resources (water management)
• Optimization of contextual adaptation (climate, exposure, etc.) and insulation devices
For occupants, the main benefits are:
• A healthy environment (indoor air quality), free from any pollutants related to materials
• An improved comfort of life (acoustic and thermal insulation, optimized management of energy sources and
brightness, etc.)
• Reduced energy costs after depreciation of investments
Sustainable construction aims to consume little energy for heating and hot water. Its bioclimatic design and
the composition of its walls allow it to consume as little extra energy as possible, optimizing solar gains,
phase shifts and well-dimensioned ventilation. Note that a LEB (low-energy building) or HEQ (high
environmental quality) house is not necessarily ecoconstructed: it can be insulated by glass wool, which
significantly increases its cost of gray energy, and can reduce its insulation effectiveness in summer. A wellexecuted eco-building would tend to store its surplus energy produced during the off-peak periods so that
they can be used during peak consumption periods.
Nine billion people to accommodate in the world in 2050. Urban inrush. Climate change. An expensive type
of energy. Considering that building is the most energy consuming of all economic sectors, it is not an option
to procrastinate: the building must learn sobriety. It must become sustainable, which, beyond saving energy,
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also means reducing its ecological footprint. All without forgetting its users: sustainable construction also
aims to improve their comfort and protect their health, including by improving the quality of indoor air.
In France, in view of dividing the greenhouse gas emissions by four by 2050, the Grenelle Environment
Forum has set extremely ambitious targets for reducing the consumption of new buildings and existing
structures. Achieving these goals is a dual challenge, both technological and organizational: building
"sustainable" means building "differently". To achieve this, the building professions are forced to innovate
and revise their practices. The State, beyond the objectives it has set, must, for its part, support the
movement by promoting technological development and by adapting the legal or fiscal context. The users you and me - also have their role to play. A hyper energy efficient building will only be fully efficient if it is
used with a minimum of constraints. The behaviors are called to evolve. The formidable construction site of
sustainable construction has begun. The program is loaded. By 2050, in France, some six million new
homes are to be built according to extremely strict standards; and, more than ten million must be
rehabilitated.
1.4.

Future – Climate change - Strategy 2050

Climate change has its big goal: the "factor 4". In other words, the commitment made by the industrialized
countries to divide greenhouse gas emissions by four, compared to 1990, by 2050. To achieve this objective,
the Grenelle Environment Forum has defined a number of important measures, including the Building Plan.
It is intended to significantly reduce the energy consumption of new or old buildings. This focus on the
building should not surprise. Of all economic sectors, it is the largest consumer of energy: it represents 43%
of French energy consumption. Even worse, since 1990, this sector and the transport sector have been the
only ones to have increased their share of CO2 emissions by 21% and 17% respectively. Saving energy is
one of the fundamental ideas that underpin the concept of what is now known as "sustainable construction".
It's not the only one. Almost paradoxically - since it seems difficult to reconcile with energy savings - the idea
is also to better satisfy social demands: to offer more comfort, space, light, silence, better quality of air, etc.
And simultaneously reduce the ecological footprint of buildings, especially by the choice of materials.
We can bring the themes of housing and transport into our thinking. Buildings and transport are the two living
spaces in which we spend more than 90% of our time. Buildings and transport are responsible for 70% of
energy consumption and 50% of CO2 emissions.
The concept of sustainable housing can also be brought closer to the theme of living, which in fact also
covers the management of housing by its inhabitants. Whether waste, water, energy, etc. We can say and
think that sustainable housing includes all the themes related to sustainable development and more broadly
to sustainable living. This may be a starting point for the reflection and the pedagogical work that we initiated
during this European program.
1.5.

Employment in the sector

The building professions are extraordinarily numerous and fragmented. The French Building Federation
(FFB), which includes two-thirds of the profession, has no less than 57,000 members including 42,000 craft
companies! This fragmentation applies as much to new construction, with its architects, engineers,
designers, builders, and all the trades involved, as for the renovation that uses myriads of craftsmen and
installers, or even a master's degree for complex cases. In either case, the work processes are sequential.
Everyone intervenes in turn for the part that concerns him. The pressure on sustainable construction is the
end of this practice. To meet all the new
constraints including energy hyperperformance,
sustainable building becomes indeed a complex
system in which each of the components - the
form, the materials, the insulation, the equipment
of production and storage of energy, the systems
information to control everything and user
practices, etc. - interacts strongly with all others. In
such a system, the best result is not achieved by
strictly optimizing each component, but finding the
best overall compromise.
In short, "it is now necessary for the building to be
designed in a totally collaborative way and under
the guidance of a project manager capable of
synthesizing all the requirements that might
sometimes be contradictory," says Jacques
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Cercelet, President of the Building Office of Syntec-Ingénierie and Development Director of the Ingerop
engineering company. Therefore, it is not posible to say that everyone should mind his own business
anymore. It is necessary to synchronize the clocks. The architect, for example, should no longer be satisfied
with defining a form that the thermist then has to optimize for functionality. He must define it with him in order
to achieve the expected performance. A profound reorganization of practices is therefore necessary.
Fortunately, it can rely on a powerful technological tool: the digital model. Its principle is very simple. The
building is designed in 3 dimensions with ad hoc software. This geometric model integrates a database
shared by all construction stakeholders. The various trades do not exchange plans anymore but feed this
database with their own information. Conversely, everyone can extract information that is useful to them. To
perform structural calculation or thermal simulation, for instance. The digital model is the support for
collaborative work. All major architects, engineers and builders have begun to adopt it. Its generalization is
essential - to determine the ecological footprint.
Energy is not the only constraint. We also expect sustainable buildings to be as respectful as possible of the
environment. Here comes eco-design. To minimize environmental impacts, it has a method: life cycle
analysis. The objective is to determine very precisely, through simulation, the total ecological footprint of
implemented solutions. Everything is taken into account, from the environmental impact of the materials
used to their recycling at the end of
the building's life, and the effect of
construction on biodiversity. For
example,
Syntec-Ingénierie
has
developed for this purpose the
Sustainable Development Logbook, a
tool to support the decisión-making
and monitoring of structures (or
developments) throughout their lives.
For its part, to train engineers and
researchers, and to create advanced
measurement and simulation tools,
the Vinci group and three schools
(Mines ParisTech, École des Ponts
ParisTech and AgroParisTech) have
created, since 2008, a teaching and
research system on the subject: the
Ecodesign
Chair
for
Built-up
Buildings and Infrastructure.
Collaboration is also required in the field of renovation. It finds its translation in the notion of "bouquet of
works". In order to arrive to the optimal result, it is necessary to combine different solutions. For example, the
replacement of windows with the insulation of the walls, the roof and the installation of renewable energy
equipment. Hence the need to reflect in terms of "profession groups" and no longer on single professions.
However, there is a prerequisite before taking this step: a great training effort is essential so that companies,
mostly craft companies, master innovative processes such as information technology, the integration of
"green" energies or the use of renewable origin materials. The FFB understood this well. Two years ago, it
launched the "Energy Performance Pros" title. This label qualifies craft companies or SMEs that have met a
number of requirements, particularly in terms of training, and are therefore deemed able to provide relevant
answers.
It is therefore a broad and multi-dimensional theme that we propose to study as the question of sustainable
building covers a number of realities and only a systemic approach can help to understand the ins and outs.
1.6.

Diversity in the construction sector

The construction sector is the EU’s largest
industrial employer with 15 million workers. But
only a very small percentage of these employees
are women and young people. 1.5 million
construction workers in the European Union are
female and 92% of all the sector’s workers are
over 25 years old. Young women account for only
1% of those working in the sector.
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There are several reasons behind this situation, from the stigma associated with skilled trades and the
mistaken perception that there are fewer career opportunities in construction, to the fact that the sector is
perceived as being dominated by men.
Why does it matter?
Unemployment is one of the top issues on the European political agenda today. More than 23 million people
were out of work in 2015 and the EU youth unemployment rate is more than double the overall
unemployment rate (20.7% compared with 9%), according to Eurostat figures.
On the other hand, promoting gender equality is not only a driver for economic growth but also a
fundamental value of the European Union. Since the 1976 Equal Treatment Directive, the elimination of
gender discrimination in access to employment and working conditions has become an increasingly
prominent issue in Europe.
The construction industry is struggling due to a skills shortage of both specialist and general professional
figures. In certain countries the industry does not have enough apprentices to replace retiring workers and
cope with demand.
Construction is no longer a dusty sector where people just get their hands dirty. Today’s tasks involve less
physical force and require more mechanical expertise, thus suiting workers of any age and gender. The
starting salaries are much higher than many people expect and there is huge capacity for career
development. In addition, the small construction businesses of today and tomorrow will play an important
role in the much-needed conversion towards a green economy and sustainable construction.
What the sector needs
The European Institutions should launch a Europe-wide campaign for a cultural shift against stereotypes at
work in the construction sector. Moreover, schools and training centres should provide vocational counselling
targeted at attracting both male and female young people into the sector, without discrimination. From the
point of view of increasing the participation of young people in manual trades, entrepreneurship education
should be integrated into vocational education and training curriculums. Finally, the European Social Fund
should be better used to promote more gender equality in manual trades.

2 REFERENCE LAW
Sustainable buildings is a brand new approach that
claims for higher energy saving performance and
lower environmental impact (until zero) in new and
old buildings and constructions (in the latter case for
restoration and refurbishment). The rationale of life
cycle assessment – i.e. the approach of monitoring
and implementing the sustainability of a product
“from cradle to grave” – has reached even the
buildings and construction sector, namely one of the
main responsible for energy consumption and CO2
emissions. For this reason, European Union Directive 2010/31/CE requires that within 2020 all new buildings
would be “Zero Energy Buildings” (ZEB), with the previous deadline anticipated to 2018 for buildings property
of (or occupied by) public bodies. Other relevant EU directives for this issue are the 2002/91/CE on energy
performance in buildings, 2006/32/CE on Efficient final use of energy, and 2012/27/CE on energy efficiency.
EU directives have been followed (but even anticipated) by a set of national laws, merging the issue of
buildings with the one of energy efficiency: the Decree 412/1993 on Design, installation and maintenance of
heating machinery in buildings; the Decree 192/2005 on Energy performance in constructions; the Decree
115/2008 on Efficient final use of energy; the Decree 26/2009 Guidelines for energy certification of buildings.

French legislation
In terms of energy efficiency in buildings, the French regulatory activity is very largely impacted by the
European directives. Here, we have retained the one on the energy performance of buildings.
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The French regulatory activity, in terms of energy efficiency in buildings, outside of national political
decisions, is very largely impacted by the European directives. And especially by:
The European Directive on the energy performance of buildings (EPBD). Adopted in December 2002, the
transcript in French law in 2006 gave rise to texts framing:
• new construction;
• energy rehabilitation works;
• the energy performance certificate, called in France energy performance diagnosis (DPE);
• mandatory inspection of boilers;
• inspection of air conditioning systems.
The recast of this directive, adopted in May 2010, transposed between January and July 2013.
The main developments introduced by the rewriting of this directive concern:
• the adoption of a harmonized calculation method for the energy performance of buildings;
• the calculation of the optimal levels according to the costs of the minimum requirements in terms of
energy performance;
• the obligation to build only buildings that require practically no energy from 2020;
• the extension of the ECD display measure to public buildings of more than 500 m2 in 2013 and more
than 250 m2 in 2015.

Spanish legislation
The opportunity to refurbish and upgrade Spanish homes is sizeable, economically feasible - with
appropriate regulatory support - and can go a long way towards reforming and refocusing Spain’s buildings
sector which is badly impacted by the financial crisis and failing to meet the environmental challenges from
Global Change. 10 million Spanish primary homes built before 2001 can be transformed into low-energy, low
emissions, modern housing delivering benefits to owners and occupants, and creating 110,000- 130,000
stable, long-term direct jobs in a vibrant new housing sector from 2012 to 2050.
In Spain, responsibility for the Energy Performance of Buildings Directive (EPBD) lies with the Ministry of
Industry, Energy and Tourism, the Ministry of Public Works and Transport, and regional administrations.
Spain began to implement the energy certification of buildings in 2002, though different methodologies
already existed for the energy evaluation of newly constructed buildings, as did requirements for energy
efficiency in new buildings. It was not until 2007 that the LIDER/CALENER tool, the official tool created to
simulate and evaluate energy efficiency in Spanish buildings, was produced. Use of the tool became
compulsory for practitioners, in order to demonstrate compliance with the Spanish regulations also issued in
2007 (Royal Decree 47/2007), in response to Directive 2002/91/EC. From 2007‐2012, energy certification in
Spain was mandatory only for new buildings. In 2013 the requirement was extended to apply to the sale or
rental of existing buildings (through Royal Decree 235/2013).
The Technical Code for Construction (Código Tecnico Edificación) was published in 2006. This document
set out the rules and minimum requirements for new buildings. This included requirements for the envelope,
the systems of production of cold and heat (heating system regulations), ventilation, etc. As a supplement to
the Technical Code for Construction 2006, a regulation (Royal Decree 1027/2007) on heating systems was
published in 2007. It is known as Regulation of Thermal Installations in Buildings (RITE), and it addresses
more technical issues related to heating and cooling systems. It not only established production systems’
energy efficiency requirements, but also established the obligation to carry out maintenance and schedule
inspections of air conditioning (AC) systems in buildings in Spain.
Since all laws and regulations, namely the Technical Code for Construction and RITE, must be updated
every five years, there were several publications in 2013. In particular, Royal Decree 235/2013 set out the
new procedure for building certification and the RITE (Royal Decree 1027/2007) was updated through Royal
Decree 238/2013, with tightening of energy efficiency requirements, and the review of the scope of the
maintenance system. The Technical Building Code was updated through the Order 1635/2013.
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Italian legislation
Even as a consequence to the new approach pushed in by European Union, certification systems for energy
performance of buildings have gained a new reputation in last years. One of the first to be proposed is the
Italian Klimahaus (Casaclima), in the Province of Bolzano, based on a rating system to measure the energy
performance of houses and apartments. The most complete and famous at the international level is
nowadays the US Leadership in Energy and Environmental Design (LEED) rating system. Available for
virtually all building, community and home project types, LEED provides a framework to create highly
efficient and cost-saving green buildings. The process is designed to inspire project teams to seek innovative
solutions that support public health and environment, over a project’s life cycle.
In 2008 the Trento district on green buildings and constructions technology (Habitech) founded the Italian
Green Buildings Council, to spread the LEED standard in Italy. Nowadays 441 projects have a LEED
registration in Italy, counting a total surface of 5,3 millions of square meters (144 and 2,9 millions of square
meters reached the certification). Among them, the record of the most ancient LEED building in the world,
i.e. the palace hosting University Ca’ Foscari in Venice (1453), which obtained the certification in the
category “Existing Buildings: Operations & Maintenance”.

Croatian legislation
Croatian Parliament has been proactive in adopting laws in the sector of energy and environment. It is
adopted several strategies and action plans (Bogović, Drezgić, Čegar, 2016): Sustainable construction is the
most acceptable construction which enables and improves the current standard of living, without
uncompromising exploitation and destruction of nature, environment pollution, high costs of utilisation and
maintenance of buildings. It is the construction that assures healthier and more comfortable space for life. It
is based on natural laws, uses the natural potential, without destroying it. It does not exploit it nor use its
unrenewable resources. It relies on the renewable energy sources that support the requirements of modern
constructions – solar, wind, thermal energy stored in the Earth, natural airflow and air exchange, the already
used air is utilised for heating fresh, cold air... (Ovčar, 2010.)

3

MAIN POLICY INSTRUMENTS

Laws and regulations in the sustainable construction sector are changing very quickly in light of
developments and consideration of the importance of climate change.

2012 and 2020 Thermal Regulations
In accordance with article 4 of the Grenelle 1 Law, the RT 2012 aims to limit the primary energy consumption
of new buildings to a maximum of 50 kWhEP / (m².year) on average, while encouraging:
• a significant technological and industrial evolution for all sectors of buildings and equipment,
• a very good level of energy quality of the building, independently of the choice of energy system,
• a technical and economic balance between the energies used for heating and the production of
domestic hot water.
In order to meet these different objectives, the DHUP has initiated the development of RT 2012 since the
summer of 2008. Twelve thematic working groups have been brought together since then (tertiary group,
residential stakeholders, envelope, systems, etc.). These thematic working groups consisted of experts from
the professions concerned by each theme, in order to collect and discuss publicly contributions (more than
500 in total) from each of the professions regarding the future requirements and application of the RT 2012.

Three performance requirements to meet the RT 2012
The 2012 thermal regulation is primarily a regulation of objectives and includes:
• 3 result requirements: bioclimatic need, primary energy consumption, summer comfort.
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• Some requirements of means, limited to what is strictly necessary, to reflect the affirmed will to make a
practice penetrate significantly (display of consumption for example).

On the road to RT 2020
Before the introduction of the RT2020, the RT2012 is currently the applicable thermal regulation for any
construction project. You can go to this site to carry out a RT 2012 thermal study. The RT 2010, 2015 and
2020 were considered before the Grenelle Environment Forum, political meetings were organized in France
in 2007 that aimed to make decisions in terms of sustainable development. Each regulation had to see a
15% improvement in energy performance compared to the previous one. The Grenelle then forecast a drop
in consumption with a target of 3% per year by 2020, a possible effort if thermal renovations are carried out
on old buildings.

4

JOB MARKET

Greening jobs employed nearly 3,8 million people in 2014, representing 14,1% of total employment. This is
an order of magnitude of the number of people potentially affected by the greening of the content of their
profession. Unlike green jobs, they refer to a wide variety of occupations, falling within the fields of
construction-related activities (38,6%), transport (19i5%), industry (19,2%), research and development
(9,2%), agriculture-forestry and greenspace maintenance (6,0%), animation-tourism (4,5%) and purchases
(3,0%).
The construction sector plays an important role in the European economy. It generates almost 10 % of GDP
and provides 20 million jobs, mainly in micro and small enterprises. Construction is also a major consumer of
intermediate products (raw materials, chemicals, electrical and electronic equipment, etc.) and related
services. Because of its economic importance, the performance of the construction sector can significantly
influence the development of the overall economy.
In this part, we will speak more about developing some skills for greening the sector of construction than
developing the market. The developing of the green building sectors will not develop new jobs but will
transform at deep the skills that the workers will have to develop.

5

PROFESSIONALS
5.1

Carpenter

• Job description
Carpenters construct and repair building frameworks and structures—such as stairways, doorframes,
partitions, and rafters—made from wood and other materials. They also may install kitchen cabinets, siding,
and drywall. These different elements can also be decorative.
• Role in bio-construction
The carpenter advises on the aspect and the convenience of his works, he/she explains the choices of the
volume of the frames according to the circulations of the people. The carpenter relies on the knowledge of
ancient techniques and extends them with the new methods of our century.
The volumes of the buildings are being defined, the carpenter is led to design a frame to create these
volumes, to carry the different materials that go into the construction of the building: aesthetic choices,
apparent structure ... A stairways has as a function the connection between the different levels, but it is also
part of the home decor. It is important to consider this in choosing the form, the manufacturing techniques
and the choice of wood species.
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A carpenter conceives his works, makes his calculations of loads defining the sections of the woods and the
choice of assemblies or connections. He/she describes and justifies his/her choices for all of his/her work, all
in close collaboration with his/her client.
• Education and training
Education and training for a carpentry career can be achieved through a formal education or
apprenticeships. Carpenters must learn and master general construction skills and specialized woodworking
techniques before becoming employed as a crafts-person. Hands-on practical application is emphasized
within programs, and these workers typically spend years working under a master carpenter before gaining
journeyperson status. Vocational schools and technical colleges offer certificate and associate's degree
programs in general carpentry or in different carpentry crafts. Carpentry students can also begin their training
as a carpenter's helper, assisting skilled carpenters in order to master skills and craftsmanship through
observation and practice.
• Conclusion
Wood is a recyclable material in its entirety at the end of its life. The carpenter chooses wood species that
are local and sustainable over time, requiring no treatment. Little energy is needed for the fabrication of the
final works and all the waste is recyclable in firewood, compost and others.
5.2

Architect

• Job description
The architect is a creator of places of life and a planner of space, that's where the expectations and needs of
human being are expressed. The architect projects through his/her projects the deepest aspirations of our
society. In the relationships which the individual has with nature, he/she is an indispensable intermediary, the
guarantor of respectful actions.
• Role in bio-construction
The ultimate goal is to create places of life in harmony with nature, according to the wishes expressed or not
of the clients for construction. Beyond the realization of the plans, the architect designs the building in close
relation with his customers.
From conception to realization, the architectural acticion has to consider a multitude of factors that determine
the choice of the location of the building in the site, the impact of construction on the environment, the
promotion of energy savings (use of renewable energies, solar, wood …), management of water resources
and their quality (rainwater recovery), the "biocompatibility" of building materials on people's health. All this
must be accompanied by a thoughtful and quality architectural production, capable of differentiating itself
from the stereotypes of conventional architecture.
• Education and training
Architects can choose how far to take their education once they have completed a five-year bachelor's
degree in architecture. If you want to become an architect but have an unrelated bachelor's degree, a
master's in architecture is available to put you on track. Doctorate programs are also an option if you decide
to continue your education in the field.
Bachelor's programs last three to five years and focus on architectural theory, structural design and
construction methodology. Courses generally cover topics like environmental design, architectural
documentation and universal design for the disabled. Students also receive instruction in the use of drafting
tools and computer-aided design and drafting software. Master's programs can take one to five years to
complete based on a student's previous architectural education. Programs can incorporate paid, professional
work in the field, as well as faculty-supervised studio work. Courses focus on design, engineering and project
management.
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• Conclusion
Architecture participates and contributes the individual as a physical being, as a social being and as an
intellectual being. Bio-construction is a profession of faith for the living; the work of the architect participates
in the celebration of life.

5.3

The Ecological materials distributor

• Job description
The ecological materials distributor offers the sale of ecological materials and supplies (building materials,
insulation, coatings, paints, tools for the implementation, decoration ...) for individuals and professionals.
• Role in bio-construction
The distributor has storage facilities, but the stores are also demonstration sites that allow to see the
products, their possibilities of use, implementation, color charts ...
Some distributors choose to specialize in one type of material: structural work or interior decoration, paints
and coatings ... The distributor can also offer ecological treatment or maintenance products for the house,
sometimes books on the subject.
There are few franchised distributors working under the same banner. Above all, there are independent
distributors, who choose the brands and products they offer themselves, with a focus on local manufacturers
and materials.
The material distributor is above all a valuable advisor for the choice of materials, for the implementation. He
knows the characteristics, the advantages and the disadvantages. After having read the project of his client,
he/she will present the different possibilities, compare them. He/she figures the various options to bring all
the elements for the choice of his client. The ecological materials distributor is a knowledgeable professional,
unlike large surfaces of materials where getting personalized advice is usually difficult.
• Conclusion
The material distributor is a direct contact for individuals who have small works to do at their home, or for the
self-builders who go directly to his/her. In all cases, however, it is important to take the advice of the
craftsperson who is specialized in the work involved. Several opinions are always interesting to take, and the
distributor of materials is there also to recommend you the craftspersons with whom he used to work.

5.4

Macon/Builder

• Job description
The builder concretizes the work of the architect, he gives life to the house. The macon uses different
materials (stone, brick, clay, straw, hemp ...) to build the structure of the building. It begins with the
foundations, the floor slabs, then the exterior walls and the walls of the slit, then come the intermediate
floors. He/she also makes plaster, builds fireplaces, the walls of properties ...
• Role in bio-construction
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The builder has an important role in the construction and restoration of the house because he/she is in
relation with all the trades involved on the site, he/she allows its smooth running. For each project, his/her
overall vision of the project allows him/her to advise his/her customers in the choice of materials according to
the region, the climate, the shape of the house for a better induction of buildings in the environment. For
restoration projects he/she can also show to his/her client the importance of working with lime to build walls
and make joints. For each site, he/she analyzes the nature of the subsoil, calculates the distribution of loads,
solves the problems related to the thermal bridges and the various elements that make if the house will be
successful or not. The builder brings his/her know-how and sensitivity in the small details to embellish the
house.
• Education and training
The job is available based on the professional experience and without diplomas. However, if the person want
to progress to positions with more responsibility, it is recommended to follow a training (minimum NVQ
[National vacational qualification], preferably vocational high school diploma). The variety of sites where the
builder/mason can work allows him/her to diversify his/her know-how. Thus, with experience, he/she can
become a foreman/forewoman or even a site manager. Another option is to specialize in a sector, such as
renovating old buildings and restoring heritage. With training course in management and accountancy, it is
also possible to open one's own craft company.
• Conclusion
The builder has knowledge of the implementation of materials and their compatibility with each other. The
different materials used in today's construction force it to adapt to new techniques of implementation. The
client will be keen to choose a good builder to build a good house.

5.5

Joiner/Wood worker

• Job description
The joiner manufactures or restores the exterior and interior doors, the exterior or interior shutters, the
windows, the woodwork, the parquet floors, the interior layouts, the portals.
• Role in bio-construction
The joiner offers wooden joinery from untreated local wood, sustainable over time, involving recycling of
waste. For the choice of a front door for example, he/she advises his clients according to their lifestyle, the
door is a reflection of the inhabitants of the house.
The recommendations of the joiner will be different depending on whether it is a new house or an old house.
In the context of a new house the joiner works closely with the architect and the client for the choice of
joinery, as well for the forms as the type of glazing and protection. As part of an old house the joiner brings
the necessary comfort to our lifestyle of the early 21st century while respecting the spirit and style of the
house.
To manufacture its joinery, the professional uses the traditional know-how of the old while developing
modern methods adapted to our time. The joiner makes sure of the good link between the wood, the
hardware store and the windows of his joinery. He/she also offers finishing touches without treatment such
as preparatory coats in biological painting.
• Education and training
Hold a NVQ [National vacational qualification] is the minimum required to access this profession in Europe
but joiners generally complete on-the-job training, formal technical training or a combination of both. There
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are a variety of avenues you can take to train for a career in joinery. Taking mathematics, blueprint reading,
physics and shop courses in high school can help prepare you for the trade.
• Conclusion
Only joinery made with local wood and adapted to the house in its environment, depending on its location,
can meet the criteria of bio construction. This choice of orientation is a way of preserving the know-how of
our trades, which are often endangered in our time. The joiner makes the best use of the materials we have
at our disposal locally, while taking into considaration the criteria of insulation, low production costs and endof-life recycling.

5.6

Plumber – heating engineer

• Job description
The plumber-heating engineer carries out the installations for the distribution of sanitary water and the
evacuation of waste water. He/she also installs all types of sanitary and household appliances. He/she is
finally the specialist in the installation and maintenance of heating equipment in the house. The job of
plumber-heating engineer needs to adapt to the recent techniques and materials which are used in new
installations.
• Role in bio-construction
The plumber-heating engineer uses different materials for the realization of his installations (copper, cast
iron, steel, plastic, brass,...). His/her role is to inform and boost the choices appropriate to the needs and
budget of clients. The installations which he/she makes meet the idea of sustainable development because
he/she uses renewable energies (sun, wind, wood,...). He/she also offers appliances to save, filter and
recycle water. The job of plumber-heating engineer is one of the jobs that contributes to the protection of the
planet by saving energy. He/she can be the supplier of household appliances. In the bio-construction he/she
makes the solar installations, installs the boilers and the balloons of hot water.
• Education and training
The job is available based on the professional experience and without diplomas. However, if the person want
to progress to positions with more responsibility, it is recommended to follow a training (minimum NVQ
[National vacational qualification], preferably vocational high school diploma). Nowadays, with the
development of energy savings, he/she can specialize in th sector of renewable energy. After a few years of
practicing, it is possible to become a foreman/forewoman or site manager. The plumber-heating engineer
can set up on his/her own as a craftsman/craftswoman.
• Conclusion
The plumber-heating engineer must be among the pioneers, to develop clean and renewable energies.
His/her recommendations have a very important impact on the choice of the type of energy chosen by the
client to heat the house, produce hot water, choose the type of home appliances. The plumber-heating
engineer brings to the client technical and qualitative answers.
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6

CASE STUDIES / EXPERIENCES

Waste house, Brighton, United Kingdom
The Brighton Waste House is the first permanent ‘carbon negative’ public building in Europe to be
constructed from approximately 90% waste, surplus material & discarded plastic gathered from the
construction and other industries, as well as
our homes. It has Full Planning & Building
Regulations Approvals. It tries to prove “that
there is no such thing as waste, just stuff in
the wrong place!”
About 65% of the waste material utilised in
this building is from the notoriously wasteful
construction industry (around 20% of
construction material ends up in landfillWRAP). However the idea was developed
further with Cat Fletcher founder of
FREEGLE UK. Cat suggested the we draw
attention to the huge environmental
consequences of throwing away everyday
consumable domestic objects, as well as
including other industrial waste streams in the
project. Therefore the Waste House also
‘locks’ other sources of waste material, often
utilising it as low to medium grade insulation.
One of the main aims of the project was to prove “that there is no such thing and waste, just stuff in the
wrong place”. It is also an exercise in truly open accessible collaborative design and construction. This
innovative low energy building was constructed completely by over 360 students & volunteers as young as
15 years old.
The project continues a line of research by BBM considering truly sustainable sources of materials and
construction systems, or to be more precise truly ‘circular metabolisms’ that will one day help create a
‘Circular Economy’. Baker-Brown’s experience on this project has enabled him to write a book ‘The Re-Use
Atlas: A designers guide towards a Circular Economy’.

EcoQuartier label, France
The concept of “écoquartier” - the term is a contraction of the two French words “quartier” and “écologique”

(ecological neighbourhood) - was inspired by Northern European countries experiences of eco-districts.
By creating a Label, delivered in four stages and according to urban sustainable development criteria, the
French State wanted to push the approach one step further. The approach was successful in France, now
also opened to other neighbourhoods and cities throughout the world.
France started to use the concept in the 2000s. After the Law following the ‘’ (2007), the approach was
adapted and expanded to any new urbanisation project in every French town. In 2008, the government
launched the « Sustainable City Plan », which comprises, among others, the ÉcoQuartier approach.
This approach became the ÉcoQuartier label. Today over 800 French communities are members of the ‘Club
EcoQuartier’. The label guarantees the quality of the projects according to fundamental criteria (on technical,
governance, economical and ‘well-being’ dynamics). The approach is flexible and it allows the ÉcoQuartier
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frame of reference to be put in context and adapted whatever the territory and type of city, regardless of its
size, context, history and culture.
Translating the urban sustainable development principles without standardising the neighbourhoods, this is
what the 20 ÉcoQuartier commitments want to ensure. These 20 commitments also highlight citizen
involvement (commitment 4: “Take into account the practices of users and the constraints of all stakeholders
in the options of design and conception”) and social diversity (commitment 7: “Implement the conditions of
social and intergenerational diversity, living well together and solidarity”).
The municipality of Les Mureaux, located in the Ile-de-France region, was awarded the ÉcoQuartier label –
stage 4 in 2017. As a partner between 2009
and 2013 of the on affordable housing, the
municipality mobilised both experts and
associations for its urban renovation project.
The city emphasised an integrated and
participative approach, in particular for the
design of the Parc Molière, based on a
widespread consultation of inhabitants,
future users and managers. The kitchen
gardens, the play areas and the sports fields
were also imagined with the inhabitants,
within a system of support and awareness.
In order to spread sustainable development
across France, the ÉcoQuartier approach
uses similar methods to that of the URBACT
programme. The two approaches share the
same objective of bringing together multiple actors and offering the possibility of working together so as to
create resilient territories capable of adapting to face climate challenges. The two approaches also offer
support to territories that want to become more welcoming and dynamic.

PopUp Houses – Passive houses, France
These solar-powered prefabricated buildings are simply constructed by snapping together insulated wooden
blocks and screws, and require no active heating or cooling systems.
The entire PopUp house is completely
recyclable, made with high-quality wooden
boards and EPS (expanded polystyrene)
insulation. Massive screws hold the wooden
boards and 30cm thick insulation panels.
Compatible with Passive housing standards,
PopUp Houses capture maximum solar
energy and have super strong, airtight
insulation that provides natural thermal
comfort all year long, without any need for
heating or cooling systems.
If you’re wondering if you can construct your
own PopUp House, the answer is no — they
are “built by selected and qualified fitters”
provided by PopUp House. However, you can
customize and apply some of the finishes
yourself. Any PopUp House can have a green roof added to it and you can choose between numerous
exterior and interior finishes, such as wood paneling, fibreboard, or metal. By adding photovoltaic panels or
wind turbines, any PopUp House can easily be transformed into a positive house.
The cost of an energy-efficient PopUp House varies according to your personal desires and specifications,
but the company says that materials generally cost between 300€ and 360€ per square meter of floor area,
and expert contractors will cost between 1300€ and 2000€ per square meter.
Since its inception in April 2015, several PopUp Houses, including both residences and offices, have been
completed in France. They plan to expand to other countries (and the U.S. we hope!) and have already
completed a couple of pilot projects in other European countries.
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7

TRACKS FOR ACTIVITIES IN CLASS

Draw your ideal housing
The first people lived without any kind of shelter, huddling under trees when it rained. They didn’t have
houses. After five million years of that, though, they started to make fires and live in caves or rough shelters
built from tree branches. That was about a million years ago. So there is a question what has changed since
this time, what are our needs know, what is important for us to live well and comfortable, etc.? Are we
thinking if our housing is energy efficient by itself, environmentally healthy, respectful for the natural
environment, comfortable for family life?
A visual history of Housing through the centuries, Availableon:
https://www.youtube.com/watch?v=GoCZnboThfk
Duration

1h

Target group
Number of
participants

Age 14+
5+
−
−

Material
Budget

non
Which housing (habitats) for which needs?

Background/issue
The main objective

sheet of paper
felt pens and pencils of colour

•
•

Define housing functions, vital and non-vital
To bring out the notions about the ideal housing

Dominant feature

Science and technology

Skills

Know how to observe, to ask questions, to question yourself, to debate, to present
your arguments about the ‘’ideal’’ housing and its functions

Glossary
Preparation work

Activity steps:

•
Non
1.
2.
3.
4.

Introduction
Drawing
Pooling
Conclusion

•

The facilitator introduces the topic of the session: the sustainable housing
(Advice: To read a Chapter number 1 where you can find the information
which could be useful to speak about this topic to students)
Facilitator then asks the students to think individually about what would be
an "ideal" housing for them
Facilitator asks the students to draw on a paper the housing in which they
would like to live. They can accompany their drawing with a small descriptive
text.

1. Introduction
•
2. Drawing

Habitat, housing, individual, collective, house, apartment, building, home,
palace, optional, comfort, esthetic

•
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•
•

3. Pooling

•
•
•
•

Everyone presents its drawing and answers the questions from other
participants.
The facilitator focuses on the notion of comfort - is it related to the size of the
housing, its esthetic, its equipment, health, etc?
Students are looking for similarities and differences between these housing.
Each one thinks individually about the different functions of the housing:
What is the point of having a home?
The reflection brings participants to compare their proposals and to find out
that the housing meets the different needs.
The whole group then classifies these needs according to their character,
vital or not - we can also say "essential" or "optional".

4. Conclusion

Guided by the facilitator, participants develop a collective conclusion. This
conclusion may be for example: a housing meets different needs, vital
(protection from bad weather, place to eat, sleep,etc.) or not (entertain,
communicate, etc.)

Pursuit of the
activity:

This session can be prolonged by studying the different methods found by humans
in order to warm up or, on the contrary, to cool off, other than through the housing:
clothes, physical activity (to do things in order to warm up in winter, or on the
contrary, take a nap during hot summer), body heat (the grouping of humans and
animals in old farms, for example), etc.

•

Inequalities in access to resources
Ever since the International Drinking Water Supply and Sanitation Decade in the 1980s, and in light of the
Millennium Development Goals (MDGs) and the post-2015 Sustainable Development Goals (SDGs),
universalizing access to water and sanitation services has been a major challenge facing the sector.
Currently there are 750 million people in the world without access to improved sources of wateri, mainly in
developing countries. There is a real need to combat the sanitary exclusion of minority groups, mainly
represented by rural inhabitants and, in general, the poor. Inequality is even more intense in the SubSaharan countries of Africa, emblematic of this situation insofar as two in every five people living there do
not have access to drinking water.
In that sense, environmental injustice can be understood in two ways: the first would be related to policy
implementation - or non implementation - placing those most lacking financial and political resources at
disproportional risk; and the second would represent the unequal access to environmental resources
manifest in both the production and consumption of such resourcesThus, another approach to tackling
inequalities in access to water involves an understanding of their relationship to aspects related to
environmental injustice.
1h
Duration
Age 14+
Targer group
Number of
12+
participants
For each student:
- a cup
- a toy car
- a chair
For the class:
Material
- a camera (optional)
- a world map
- a photocopy from the chapter 9 Annex of “Fiche IV”
- a photocopy from the chapter 9 Annex of “Fiche V”
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Budget

Non

Background/issue

The impact of housing on the environment

The main objective

- Become aware of inequality of access to natural resources and wealth
- Become aware of the need, nowadays, to limit our energy and water consumption

Dominant feature

Geography

Skills

- Express a hypothesis and confirm it
- To locate in space a place or a geographical entity (to read and get its bearings on
a world map)
- Use numerical data and move from one presentation to another
- Approach the proportionality in a concrete situation
- Be able to communicate and work in a team

Glossary

Resource, greenhouse gas, energy, pollution, drinking water

In a quite big room, draw on the floor a simplified planisphere representing the
different continents.
1. Distribution of the population
2. Distribution of wealth
Activity steps:
3. Access to drinking water
4. Energy consumption and pollution
5. Conclusion
Firstly, the facilitator asks the participants to divide themselves physically by
continents, respecting the proportions of population as they imagine it.
1. Distribution of the After that, he/she gives the exact distribution of the population, and its
population
correspondence according to the number of students (see Annex IV).
A representative of each continent put on the world map the symbols representing
the number of inhabitants (see Annex V).
Preparation work

Once the groups have been formed on each continent, the facilitator gives to each
group the same number of chairs as number of people living on the continent.
Now, the activity is done in two stages:
- the participants try to distribute the wealth proportionally to their idea of living
2. Distribution of the
condition on each of the continents.
wealth
- the facilitator gives the right numbers and corrects the distribution of the chairs.
Participants realize that some continents have too many chairs, while others do not
have enough. It is then easy to see the inequality of wealth on Earth. The symbols
are afterwards displayed on the map.

3. Access to the
drinking water

In the same way the facilitator presents the access to drinking water, represented by
cups.
In the same way the facilitator presents the CO2 emissions, represented by toy cars.

4. Energy
consumption and
pollution

The facilitator explains to the class that the most developed countries consume a lot
of energy and therefore pollute more than the poorest countries. To fight against
global warming, we must make an effort to reduce greenhouse gas emissions. For
this, we must consume less energy.
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5. Conclusion

The planisphere shows in a synthetic way how people, wealth, access to water and
CO2 emissions are distributed.
The facilitator explains that the population is increasing faster in poor countries,
which will increase the inequalities already noticed.

Pursuit of the activity This sequence may be an opportunity to work in mathematics on percentages and
graphical presentations of data.

Different types of housing
Throughout history, people have fabricated shelters that fit their surroundings. With a universal set of criteria
in mind—including access to tools, availability of materials, and type of climate—individuals from all over the
world constantly reinterpret, reimagine, and redefine the concept of home. To many of us, a home is a fourwalled fixture on a permanent foundation. But to others, it is a snowy sanctuary, a hidden cave, or even a
floating boat. Here, we explore these different types of houses in order to understand how and why such a
wide range of shelters exist across the globe.
The location of a building is as important as how it is built. Its connection and linkage to the local bioregion,
watershed, and community will help determine how a project can contribute to a sustainable environment. A
sustainable project serves more than the immediate function of the building. It must also meet the needs of
the local community, support active street life, promote healthy lifestyles, provide ecosystem services, and
create a sense of place.Site selection and design play important roles in both reducing greenhouse gas
emissions and helping projects adapt to the effects of climate change. If people can use public
transportation, ride bicycles, or walk to the building, the project helps reduce the carbon emissions
associated with commuting. A project that is connected to the community by pedestrian paths and bicycle
lanes encourages people to walk or bike instead of drive, not only helping to reduce air pollution, but also
promoting physical activity.
Duration

1h

Targer group

Age 14+

Number of
participants
Materiel

5+
For each group:
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−
−
−
−
−
−
Budget

a photocopy from the chapter 9 Annex of “Fiche I” , “Fiche II”
an A3 paper
For the class :
a set of photos of Fiche I and II, if possible enlarged and in colour
an A3 paper
a world map

Non

Background/issue

Which housing (habitats) for which needs?

The main objective

Become aware that the housing are different (materials used, orientation,
architecture) according to geographical situations (climates, local resources
...)

Dominant feature

Geography
−

Skills

−
−

Housing, habitat, materiel, climate, landscape, environment, architecture

Glossary
Preparatory work

Activity steps

Non
1.
2.
3.
4.
•

1. Introduction

•

2. Literature search
•
•
•

•
3. Pooling

•

•
4. Conclusion

Be able to read and describe photos of habitats considering the building
materials used
Read a world map
Link information from different documents

Introduction
Literature search
Pooling
Conclusion
The facilitator introduces the topic, asks the question: Which kind of habitats
in the world, do you know? (Advice: To read a Chapter number 1 where you
can find the information which could be useful to speak about this topic to
students)
By group, participants will then have to associate photo-housing and photolandscapes, put them together on an A3 paper. For this, students have to
observe in details the landscapes (climate, vegetation, natural resources)
and housing (materials, architecture).
The facilitator can guide the participants: what do you need to build this
housing? What climate is suitable for?
Each group explains how they associated the images while the facilitator
places enlarged versions of the photos on the world map.
The facilitator animates the exchanges:
- when everyone agrees, it is important to explain the reasons of this choice
- in case of disagreement, participants discuss and seek the consensus
Facilitator will take care to mention the adaptation of each type of habitat to
the climatic conditions, to the local resources (where do these materials
come from?), to lifestyles (individual or collective housing, nomad or
sedentary ...)
The transformed materials (concrete, brick, etc.) are not found as such in
nature: we can question the resources needed for their producing (knowhow, supply ...)
The group of participants formulates a collective conclusion. For example:
there are different types of habitats in the world: they are built with different
materials, depending on local resources (wood, stone, earth, concrete,
textile). Housing have different architectures in order to meet human needs
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and climatic conditions.

Pursuit of activity

This session can be extended in different ways by studying further the evolution of
the housing through the ages (place photos of reconstituted housing on a timeline).
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