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Supporting innovation to promote sustainable construction for
everyone
For several years, Bouygues Construction’s research and innovation policy has been a decisive driver in terms of competitiveness
and differentiation that has enabled the Group to anticipate and keep pace with all the changes that are impacting its businesses.
For this reason, investment in R&D has grown by a factor of 2.7 since 2006.
As new uses develop, Bouygues Construction must imagine its projects differently. The Group is always on the lookout for emerging
trends and places customers and users at the heart of its projects by working together with the academic world, manufacturers,
associations, elected officials and decision makers.
As a response to the environmental challenges raised by its activities and a source of growth for the company, sustainable
construction is central to the research programmes of Bouygues Construction. The Group devoted 51% of its R&D investment to
sustainable construction in 2013, compared with 34% in 2009. It has also put the issue at the heart of its strategy, launching a
sustainable construction project in 2010 within the framework of Actitudes, its in-house sustainable development policy. Over and
above the technological implications, the project concerns organisation, marketing and sales and worksite production methods. The
aims are to develop innovative and practical solutions at every level of the company that promote sustainable construction.

> Performance Leverage
The aim of Bouygues Construction's R&D approach is to find solutions that are suited to new uses. By creating value for its
customers, Bouygues Construction also seeks to improve its own performance, thinking today about the solutions that will be the
references of tomorrow.
This means asking ourselves far in advance about how future users will use the building or public facility, how they will appropriate
it for themselves, and how they will share it with others.
For public facilities, for example, beyond uses specified by customers, future users must truly be able to appropriate the project for
themselves, settle in, work there, and enjoy themselves.
Thinking about the needs of users is also important for the housing of the future. Family structures have changed, the need for
social contact is growing ever greater, and household incomes are increasingly constrained. In addition to the energy performance
needs of structures, new needs and services are emerging, such as improving the level of comfort, reducing costs and charges,
making spaces more modular, and proposing soft mobility solutions and local services.
Bouygues Construction organises its innovation capabilities around two main areas:
• Delivering the projects faster, at the lowest cost, and in the safest conditions. To do so, the Group mainly works on improving its
materials, tools, and construction process.
• Developing sustainable construction by seeking to limit our environmental impact, bring more comfort to users, and find more
energy-efficient solutions.

> A Culture of Innovation
From design to operations, from sales to the project site, innovation is everywhere and promoted at every step of our projects. Led
by our Sustainable Construction and Innovation Department, innovation is at work in all of our businesses, whether it be real estate
development, legal and financial engineering, eco-design, construction, maintenance or user services.
A committee in charge
Bouygues Construction's R&D committee concentrates its research on future solutions that will optimise production processes and
improve the performance of constructions through innovations such as 3D modelling, next-generation insulating cement and robot
drillers. This committee is a true catalyst of the Group's talents, choosing priority work themes, forming teams around these
projects, giving them the necessary resources, and setting clear delivery dates for them. The committee also determines which
managers will be in charge of developing innovation around the set themes. Currently our research efforts focus on two main areas:
sustainable construction and the strategic approaches of each of our different business areas.

A constant concern
Innovation is supported and deployed by all our employees. Whatever their place may be within the Group, they commit individually
and collectively to finding ways to continually make construction more sustainable and efficient. As a testament to their
involvement: during the 2014 Bouygues Construction Innovation Competition, nearly 900 entries were submitted by almost 2,000
employees from all business lines and countries.

> An Increasingly Sound Partnership Approach with Open Innovation
To meet the challenges of sustainable construction, Bouygues Construction is pursuing open innovation: the Group innovates with
partners that have complementary expertise and increases opportunities for contact with stakeholders such as manufacturers,
OEMs, power companies, industrialists, universities, and so on – all with the aim of finding lasting solutions together. In concrete
terms, the R&D development of our projects is carried out by a team made up of employees and internal experts, as well as our
partners in industry, universities, SMEs, and start-ups. The goal of these partnerships is to constantly improve the intrinsic
performance of the materials Bouygues Construction use and the techniques it implements.
Four overarching open innovation themes were defined for 2015:

Strong ties with our partners in industry
Because the performance of our buildings and infrastructures depends largely on the quality of the materials that Bouygues
Construction uses to build them, the large companies and SMEs that produce these materials and invent new ones are valuable
allies. The Group has been working alongside some of these manufacturers for several years in our search for efficient solutions. For
example, Lafarge, partner of Bouygues Construction for nearly a decade, has helped the Group design insulating concretes such as
Thermedia 0.6. Bouygues Construction has worked with Renault and Nissan to reuse batteries from electrical vehicles to store
energy in buildings. The Group has also helped Techniwood develop a new generation of prefabricated wood panels that provide a
very high level of thermal performance.
Dialogue with academic organisations and civil society
Bouygues Construction is developing close relationships based on sharing knowledge and forward-looking thinking with the
scientific, educational, and academic communities. In conjunction with the École des Ponts ParisTech, the École Centrale Paris,
Supélec and the French Scientific and Technical Centre for Building (CSTB), the Group sets up a research and teaching chair in
“Sustainable Building and Innovation” in 2010.
Bouygues Construction’s Sustainable Construction Club brings together customers, partners, and employees for discussions around
forecasting market evolutions and ways to develop what the Group offers. As an extension of this work, in 2013 Bouygues
Construction launched two think tanks devoted to more specific themes, one on the question of leisure time in the city, the other on
new ways of living in social housing.

2014, the Year of Partnership Innovation at Bouygues Construction
Bouygues Construction was an active participant in Solar Decathlon Europe, one of
the largest international university competitions for sustainable housing. This event
was held at the National Estate of Versailles. Twenty teams competed, made up of
600 students and 200 professors from 41 prestigious schools and universities, from
16 different countries. Their challenge was to design and produce functional, fullscale housing using the sun as the main energy source. The Group sponsored the
Thai team's "Adaptive House" project.
Another major event this year was the development of the Bouygues Construction
Innovation campus at Challenger, the Group's head office. Organized around the Innovation Contest's award ceremony, this campus
is an opportunity to make a strong statement on sustainable innovation to our employees, customers, and partners.
The Group also joined Universcience and several companies and universities to develop the Callisto-sari room in the Cité des
Sciences et de l’Industrie, the first immersive virtual reality room in the construction sector. It can be used to simulate an interior
visit of a building at full scale, in real time, and perfect rendering. Following the success of this initial experience, Bouygues
Construction is planning to create other immersive rooms at a smaller scale, including one at Challenger.
Finally, the 2014 Bouygues Construction Challenge, the Group's 18th annual student
competition, invites teams to innovate. This year, participants are asked to propose an
overall neighbourhood plan that focuses on innovation and new information and
communication technologies. They will design an eco-connected and civic neighbourhood to
meet the request of a local authority that wants to improve its attractiveness to citizens,
businesses, and shopkeepers.

Bouygues Construction Innovation Competition
On Monday, October 6, the Group’s Chairman and Chief Executive Officer, Yves Gabriel, presented the prizes for the 5th
Bouygues Construction Innovation Competition. The ceremony, which was held at the Group’s head office, Challenger,
formed part of Bouygues Construction’s Campus Innovation.

See the press release in the appendix for more details.

Bouygues Construction Innovation Campus
The Innovation Campus, which took place on 6 and 7 October at Challenger (the Bouygues Construction head office), showcases
innovations developed by Bouygues Construction and its partners. Over two days this major event brought together employees and
more than 400 customers and partners and featured seven round table discussions and more than forty-five stands.
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Innovations from Bouygues Construction to explore
ABC, the Bouygues Construction building concept
Concentrated in innovations, the ABC (Autonomous Building for Citizens)
building aims to be self-sufficient in water and energy, and seeks to optimize
waste disposal. The project is also designed to meet the needs of citizens.
The "Bouygues Construction city" in augmented reality
Augmented reality makes it possible to enhance reality by superimposing
synthesized data and/or images using a digital device (tablet, smartphone,
next-generation glasses, etc.). The scale model of the city developed by
Bouygues Construction in 2013 incorporates the Group's solutions in
sustainable construction, energy performance optimisation and infrastructure
management.
A life-size demonstration of the "Jet-Snake"
The "Jet-Snake" is an inspection and cleaning system for the cutter heads of
tunnel boring machines that makes it possible to check all the roller cutters. It
is a multi-jointed arm that can be inserted into a 180-mm orifice to penetrate
the compressed air working space. It will be employed, for example, on the undersea tunnel project linking Tuen Mun and Chep Lak
Kok in Hong Kong.
EasyDriver: the crane of the future
Several innovations are being developed for tower cranes to help with their operation.
For example, the predictive anemometer can anticipate the risk of wind gusts and stop
the crane in time. A GPS system will also enable the crane to geolocate a load.
Machine operation simulators
Used in France and around the world to test potential employees, they make it possible
to assess skills and teach machine operating fundamentals to beginners.
Drones
Bouygues Energies & Services, a subsidiary of Bouygues Construction, gives its customers
access to drones to assist them in capturing and analysing aerial images. Drones are
particularly useful for technical inspection, worksite monitoring and field surveys.

Innovations from Bouygues Construction's Partners
The Colas connected hardhat
Colas Rail, a subsidiary of the Bouygues Group, imagined, designed and developed a nextgeneration construction hardhat called Oscar. It is equipped with a hands-free
communication system with 10 hours of talk time, a system that remotely detects the
presence of alternative current and an LED lighting system for tunnel work.
Hybrid solar panels from DualSun
These solar panels developed by the start-up DualSun with support from Bouygues
Construction simultaneously supply both electricity (photovoltaic energy) and hot water (thermal energy). Their unprecedented yield
makes it possible to produce two to four times more energy than standard photovoltaic panels. When it renovated its head offices at
Challenger, Bouygues Construction installed 180 DualSun panels (300 m²).
Techniwood: a different approach to eco-construction
Launched in 2010, the partnership between Bouygues Construction and Techniwood led to the development of a new generation of
industrial, high-performance "wood-insulator" composite panels called Panobloc® that will be used in construction and building
renovation. This highly innovative project, which has secured nine patents, is a 100% French product and a world first in industrial
prefabricated panels.
By giving it access to pilot worksites, such as the urban renewal project in the Pays de France neighbourhood in Reims and the
Eikenott eco-neighbourhood project in Gland, Switzerland, Bouygues Construction has supported Techniwood in designing the
Panobloc® solutions and in receiving technical opinions in France (from the CSTB, the Scientific and Technical Centre for
Construction) and in Switzerland.
BASF: formalisation of a partnership with Bouygues Construction
BASF develops innovative solutions that promote sustainable construction:

-

next-generation polymers designed to control viscosity in concretes
encapsulation technology to speed up cementitious mixtures
high-performance lightened waterproofing membranes
insulation solutions that improve the air tightness and soundproofing of buildings
coatings and equipment for urban development

During the Innovation Campus, Bouygues Construction and BASF signed a comprehensive partnership to:
- work together to develop innovative services and products which respect the environment
- design the sustainable buildings and neighbourhoods of tomorrow
- test the materials of the future
- reinforce both groups' technical expertise
See the press release in the appendix for more details.
Saint-Gobain: innovative comfort solutions
A highlight from Saint-Gobain will be its SageGlass electrochromic glass which transitions between clear and tinted states while
retaining its transparency.
Furthermore, Bouygues Construction and Saint-Gobain have forged a partnership to work together on:
- interior air quality
- visual comfort and natural lighting
- worksite logistics and waste recovery
- an acoustic membrane
- prefabricated facades
- renovation of light facades
- developing a new concept for light interior partitions
Eco2charge with Renault and Bouygues Energies & Services: anytime access to energy
The goal of the Eco2charge programme, coordinated by Bouygues Energies & Services (a subsidiary of Bouygues Construction), is
to speed up the deployment of electric vehicle charging stations in buildings, on campuses and in eco-neighbourhoods by the end of
2016. It harnesses the expertise of eight partners in different sectors to develop electric transport solutions: Actility, Alstom,
Bouygues Energies & Services, CEA, EMBIX, Nexans, Renault and the University of Versailles Saint-Quentin-en-Yvelines.
These electric vehicle charging facilities will complement road infrastructures and enable users to recharge their electric-powered
vehicles at their workplace, in their neighbourhood or at public or private charging stations (train stations, supermarkets, public car
parks, etc.).
The aim of the Eco2charge project is to develop and market the solution's components within three years. The project, whose
budget is 13.2 million euros, is being carried out with support from the PIA (France's Programme for Future Investments) as part of
the Vehicle of the Future programme operated by ADEME on behalf of the French government.

linkcity, the New Sustainable Neighbourhood Initiative from Bouygues
Construction
With its linkcity initiative, Bouygues Construction is leveraging its experience as a global
player in construction and services to assist local governments with their sustainable
neighbourhood projects.
Designed as eco-systems, these sustainable neighbourhoods must fulfil myriad needs:
lodging, work, production, entertainment, etc. They must become increasingly efficient in
their use of resources (energy, water, etc.) and create a better quality of life. Finally, they
must be more complex and engaging over the long term, which means that planning must unite all stakeholders behind shared
objectives and coordinate their efforts.
Bouygues Construction is drawing on its experience developing other sustainable neighbourhoods like La Mare Huguet in Rosnysous-Bois (93) and IssyGrid in Issy-les-Moulineaux (92).
For more information on linkcity, see the portfolio in the appendix to the press kit.
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As a global player in construction and services, Bouygues Construction designs, builds and operates buildings and structures which improve the
quality of people's living and working environment: public and private buildings, transport infrastructures and energy and communications networks.
A leader in sustainable construction, the Group and its 52,200 employees have a long-term commitment to helping their customers shape a
better life. In 2013, Bouygues Construction's turnover was 11.1 billion euros.

