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France is rightfully proud of its urban solutions industry, which is 
recognised worldwide for its excellence. French urban solution 
providers have historic expertise and have drawn on knowledge 
acquired through millennia of city building to become a 
model for other countries. They have structured major urban 
metamorphoses, leading to the emergence of world-renowned 
companies specialising in water, waste management, energy, 
construction, transportation, telecommunications, and more.

The demographic, climate, and environmental challenges facing 
today’s urban planners are an invitation to use technology 
to explore new forms of cooperation among businesses and 
interested cities and regions. Only a holistic vision of the city 
and open collaboration will enable us to develop integrated, 
sustainable, hi-tech projects.
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This collective work was mainly written by the stakeholders and members of the Industrial Demonstrator for 
Sustainable Cities RÊVE DE SCÈNES URBAINES.

As an extension of their work on the Santiago (Chile) digital simulator for sustainable cities, VINCI, ARTELIA 
and VEOLIA responded to the 2016 and 2017 calls for projects for the Industrial Demonstrators for Sustainable 
Cities, submitting an original proposal for cooperation between different urban stakeholders to enable a dialogue 
with the Plaine Commune Public Territorial Establishment and other partner territories through the formation of 
Rêve de scènes urbaines, an association and platform that currently has close to 70 members.

The Rêve de scènes urbaines team discovered that cooperation and open innovation often encounter both 
internal and external roadblocks.

Taken individually, French urban solution providers are experts in their core technologies. So why not ground 
their collaboration in that commonality by making technology the focal point of a new form of cooperation? 
When these experts work together, they can enhance the quality of technologies designed for cities.

French cities are rich in expertise, a truth reflected in the chapters of this book. Each chapter offers a long-term 
perspective, from an historic overview to a peek into the future of sustainable cities. It is clear that French urban 
solution providers have tremendous individual expertise, and by joining forces they will be able to develop inte-
grated, partnership-based projects.

Cooperative projects of this kind, which implement French technologies, could enable them to reconquer export 
market share.

France’s unrivalled expertise in urban technology means that changing and developing cities are keen to find ways 
of partnering with the French ecosystem.

The Rêve de scènes urbaines participants have collectively rediscovered the idea that everyone should under-
stand the complexity of cities: elected officials’ development plans are driven by the interests of residents, who 
are themselves both users and contributors.

If French technologies are once again to be prized worldwide, they must be developed jointly with local partners, 
businesses and non-profits alike, through sustainable, value-generating relationships.

The historic excellence of French technologies across all urban industries, which this book showcases, will serve 
as a foundation for those partnerships.

This collective work is intended as a “progress report” on an adventure that clearly explains – and fosters enthu-
siasm for – the state’s drive to restore French urban technologies to a position on par with their outstanding 
quality.

We invite you to explore the areas that complement your activity, or those that simply pique your curiosity.

The Rêve de scènes urbaines Steering Committee
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Preface 
by Patrick braouezec

From the Basilica of Saint-Denis, where France’s kings were buried, to the large multifamily housing estates of 
the 1960s and 1970s to the Stade de France, built for the 1998 Football World Cup, the urban landscape of 
Plaine Commune encapsulates the multi-millennial history of urbanisation in the French capital. Here in Plaine 
Commune, that story is told from the “off-center” perspective of an industrial, working-class suburb.

That process of urban renewal continues today, accelerated by the phenomenon known as “metropolisation”, 
which draws ever-increasing numbers of people and businesses to the world’s biggest cities. It was in this new 
urban context that Plaine Commune’s elected leaders chose to affirm their city a place of hospitality, continuing 
its long and proud tradition of welcoming successive waves of immigration. To achieve that goal, they set ambi-
tious goals for building new housing, facilities, public spaces, and infrastructure. They also set qualitative goals, to 
ensure that residents and other users can enjoy decent living conditions, the sine qua non of their right to the city.

Building a city involves numerous, often contradictory, interests: it must meet the needs of its residents and, in a 
working-class city like ours, that includes people of very modest means – yet the urban development industry is 
extremely lucrative, generating not just profits but also jobs and economic activity. It is also locked in the cycle 
of “creative destruction” at a time when the climate crisis should instead be pushing us towards new kinds of 
growth that are endogenous, circular, and sustainable, and it is driven by experts making decisions in closed-door 
meetings, fuelling a sense of democratic dispossession even as urbanites increasingly demand a fairer, more open 
approach to urban projects.

These conflicting interests reflect the tensions that drive our cities and our society. How can we find a way to 
move beyond them so we can work together to build the city of the future?

I increasingly believe that the answer lies in a fresh new dialogue involving all urban stakeholders. We are all keenly 
aware of today’s social and environmental crises, which demand urgent action, and adequately tackling them will 
require everyone’s expertise. The expertise of residents and other users is central. That is why I recently began to 
promote a new form of partnership that would replace the dreaded the three Ps of the Public Private Partnership 
with five Ps: Public Private Population Partnership Project. Our work with Rêves de scènes urbaines is one of the 
first practical expressions of that concept. The sustainable city that we must build will be more than the simple 
sum of disembodied technological “solutions.” A territory cannot passively receive innovations. Instead, it must 
actively develop them based on its realities and its needs. That is why we took the time to work closely with the 
Rêves de scènes urbaines team to frame their presence and role in Plaine Commune. It is only through this new 
understanding of the role of territories, their elected leaders and their inhabitants, and by incorporating all their 
expertise into the process of creating the city, that the right to the city can become a reality.

Patrick Braouezec, President of the Plaine Commune Public Territorial Establishment
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Preface 
by antoine frérot

Inventing the city of tomorrow

A city with no dreams is a city with no future. What do today’s cities dream of? They dream of becoming sustain-
able, smart, sober, carbon-neutral, accessible to everyone, convenient, resilient… Making those dreams a reality 
will take large doses of passion, expertise, perseverance, and imagination - and many technologies and a great 
deal of cooperation.

Many technologies because the idea of taking on the challenges of the 21st century and satisfying today’s increas-
ingly demanding urbanites without innovative, high-performing technologies is an illusion. How can we detox the 
carbon-dependent urban economy without new production methods? How can we move away from business 
as usual with the usual technologies? If we had to face the future with the same old technologies, our war on 
global warming and emerging pollution would be lost before it began, with clean mobility and the energy transi-
tion remaining marginal. Green cities, low-carbon cities, inclusive cities, fluid cities… All of them will have to be 
innovative if they are to exist at all.

Innovation alone, however, is not enough. Cutting-edge technologies and infrastructure must be used correctly. 
Without rigour and professionalism, their results will be disappointing.

A great deal of cooperation because the most ambitious projects, the highest-performing infrastructure and the 
greatest innovations are the fruit of cooperation, particularly cooperation between local governments and com-
panies - including global groups, regional companies, SMEs, micro-businesses, and start-ups. In these partnerships, 
each side contributes its best: local governments bring a sense of public service and long-term vision while their 
private-sector partners bring efficiency and cutting-edge expertise.

Building is one of the most noble, and the most complex, human endeavours. When cities build, they project 
their dreams, their needs, their hopes, and their constraints – and they also invest a huge proportion of their 
financial assets. Buildings and skyscrapers, museums and stadiums, schools and stations, offices and apartments, 
power plants and drinking water plants – all are emblems of human creativity. But few projects involve as many 
skills and as many businesses as construction projects!

Cities must constantly reinvent themselves to meet residents’ new expectations, comply with increasingly strict 
standards, enhance their appeal, and anticipate inevitable changes. New technologies, whether digital, energy, 
biological, or environmental, are profoundly altering them and offer a vast palette of ways to better protect the 
environment, accelerate their economic development, create jobs, and stand out from the competition.

The Rêve de scènes urbaines demonstrator is a “laboratory” for the city of the future, and as such contributes to 
perfecting the technologies and expertise of the future, promising trends and new urban models. On its own 
level, this remarkable initiative is another example of France’s genius for urban engineering, and the fruitfulness 
that emerges when its cities and its businesses join forces.

Antoine Frérot, Chairman and CEO of Veolia
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URBAN LIFE: INTERWOVEN 
VALUE CHAINS

The history of French urban development has seen 
public authorities entrust companies with the con-
struction of complex projects and the management of 
public services, requiring in return high quality stand-
ards and solid guarantees. This explains the devel-
opment of specialist companies, which excel in the 
exercise of their profession. France has world leaders 
and companies at the forefront of innovation in every 
area of city life.
Today, in order to embrace the challenges of sustaina-
ble development, ecological and energy transition and 
adapting to demographic changes, the economic envi-
ronment of the city is undergoing profound changes. 
The application of new technologies also encourages 
the development of innovative forms of organisa-
tion and use. New infrastructure and service needs 
emerge, leading to the creation of new professions 
that rely on expertise accumulated over time.
In this way, the simple, modern creation and man-
agement of a city entails ever more co-operation 
from these experts. In fact, conventional industrial 
arguments of the “single value chain positioning” type 
become difficult to sustain, as the skills needed to cre-
ate a city today are transversal and interdependent. 
Urban businesses are involved in a tangle of thematic 
value chains to:
– facilitate the sustainable development of urban 
activities, characterised by their diversity and concen-
tration (training, leisure and culture, sport, economic 

production, care and economic services …), by offer-
ing favourable conditions: safety, living environment, 
carbon treatment, maintaining nature and biodiversity, 
etc.;
– organise the resulting flows, so as to optimise the 
urban metabolism; today, energy services, mobility, 
transport, logistics, water and waste, and also com-
munication and digital services, can be designed in 
reference to each other, with a global objective of 
simplicity;
– provide the necessary physical support for these 
activities, from development to the construction of 
infrastructure and public spaces, including urban plan-
ning, property and production of materials essential 
for construction.

In order to develop new professions adapted to the 
needs of the populations and to organise an increase 
in the skill set of the whole sector, the industrial 
actors need to subscribe to a logic of shared 
interest, defined by the local government on 
behalf of its population. The local government 
must thus reassert its role in defining political projects. 
Industrialists, for their part, must organise 
themselves into co-operation platforms that 
offer partnerships and expertise in order 
to carry out made-to-measure projects. In 
this way, the city’s services become a plural actor, a 
co-operation platform that offers partnerships 
and expertise. Rêve de scènes urbaines is one such 
example.

introduction

The Industrial Demonstrator 
for Sustainable Cities 
Rêve de scènes urbaines, 
the dialogue between 
local councils and urban 
industrialists
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“INDUSTRIAL 
DEMONSTRATORS FOR 
SUSTAINABLE CITIES” CALL 
FOR PROPOSALS

The French State has several initiatives to support 
the development of the French urban sector and 
to structure an approach to export. In 2013 France 
created the umbrella brand VIVAPOLIS, to showcase 
French expertise in sustainable cities. The Ministry of 
Foreign Trade launched a call for proposals to create 
3D digital simulators of real urban projects. For exam-
ple, ARTELIA, VEOLIA and VINCI led the “Santiago 
Des3ado” project in partnership with Santiago de 
Chile: the simulator makes it possible to visualise 
and anticipate the consequences of planned devel-
opments in the area, with particular reference to the 
urban motorway. It offers a 3-dimensional interactive 
walk through, around 11 “keys” of the sustainable 
city which open the different urban “doors” (social, 
economic, environmental and cultural). During the 
walk through, the most innovative urban solutions for 
improving the functioning, living environment and use 
of the city are put forward.
In 2015, the State indicated its desire to go fur-
ther by launching the “Industrial Demonstrators for 
Sustainable Cities (Démonstrateurs industriels pour 
la ville durable, DIVD)” calls for proposals, in order 
to upscale to an in vivo demonstrator of French skills. 
Launched jointly by the ministries in charge of ecology 
and housing in November 2015, the DIVD concept 
calls for innovation in technology, as well as in devel-
opment, implementation and governance processes.
For urban businesses, this means strengthening their 
capacity for co-operation by hybridizing their skills, 

but also being able to carry out upstream dialogues 
with local governments to develop innovative solu-
tions in the interest of the population. The State sup-
ports these demonstrators, in particular through the 
establishment of a dedicated inter-ministerial team, 
with the capacity to mobilise the local governments 
concerned, but also through an adviser in the decen-
tralised services. In this way, the state plays a facili-
tating role by providing legal and technical expertise 
to remove any obstacles to innovation. Financial sup-
port is also possible on a case-by-case basis, notably 
through the “City of Tomorrow” National Future 
Investments Programme, for which Caisse des Dépôts 
is responsible on behalf of the General Secretariat for 
Investment. Targets include moving towards more 
restrained use of resources, reducing public and pri-
vate costs and developing greater social cohesion. To 
date, 21 sites have won these calls for proposals.
Among these is Rêve de Scènes Urbaines, an asso-
ciation created by VINCI, VEOLIA and ARTELIA 
as an extension of their co-operation on “Santiago 
Des3ado”, which allows its members to act as stim-
ulators in the local government area, thanks to a 
new way of dialoguing between industrials and local 
governments.
In partnership with the local government body of 
Plaine Commune, a rapidly evolving group of local 
governments in the heart of Greater Paris, Rêve de 
scènes urbaines is a “living lab” for the reconstruction 
of the city within its existing space, making it possible 
to encourage and coordinate simple innovations.
Remember that cities are home to half the world’s 
population and will host two-thirds of it in 2050.
As they concentrate human populations, they are the 
zones that emit the most greenhouse gas and are 
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also the areas that consume the most resources; at 
the same time they are the places where the lever 
effect can be at its most powerful to start ecological 
and energy transition. Many technological solutions 
need to be invented and tried in order to optimise 
cities’ consumption of resources and emissions: sim-
ple buildings and modes of transport, a circular econ-
omy, renewable energies, use of digital, etc. If properly 
aided, the changing urban fabric allows the city’s occu-
pation to be optimised and densified, by adapting the 
living environment of city dwellers to new ways of life 
and new uses of the city. Thinking about the evolution 
of the urban fabric makes it possible to reduce urban 
sprawl and thus limit depletion of rural, agricultural 
and forestry areas.

By inventing solutions for the ecological and energy 
transition of urban areas, Rêve de scènes urbaines 
contributes to the development of solutions that are 
likely to be linked to global situations.

RÊVE DE SCÈNES URBAINES, 
GOVERNANCE AND GUIDING 
PRINCIPLES

The diagram below describes the guiding principles 
of the Rêve de scènes urbaines project. Typically, the 
local government plans urban development for the 
benefit of its population, sometimes in partnership 
with the State, and then uses business for the process 
of remoulding their town.

HOW THE RÊVE DE SCÈNES URBAINES-PLAINE COMMUNE 
 INDUSTRIAL DEMONSTRATOR WORKS

EXPORT VALUE
(Vivapolis reference

show room)

100 public and
private actors

local
government

Foresight
Committee

Partner local
governmentsRÊVE

DE SCÈNES
URBAINES

State Population

Local
government

Research and development
(CEA, Cap Digital, Galileo Institute)

Open innovation
(Insitut Open Innovation,

Impulse Partners)
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The Rêve de scènes urbaines process means private 
actors in the city can be a force for bringing forward 
proposals to the local government as part of a collec-
tive approach to proposing innovative urban projects.
Thus, the local government benefits from innovative 
ideas and self-financed entrepreneurship projects and 

keeps control over its development through its deci-
sion-making role on projects proposed by the private 
sector.
The French associative form seemed the most suita-
ble way to create this multi-actor platform.

Classification of members of Rêve de scènes urbaines

The sectors represented in Rêve de scènes urbaines
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The association is chaired by a trio of world-scale pri-
vate companies. VINCI (concessions and construction) 
is the president, and ARTELIA (consulting, engineering 
and urban project management) and VEOLIA (water, 
waste and energy management) are the vice-presi-
dents. A steering committee then groups the other 
contributing companies. Made up of ARTELIA, CAP 
DIGITAL, EDF, ENEDIS, LAFARGEHOLCIM, SAINT-
GOBAIN, VEOLIA and VINCI, it organises idea sug-
gestion boxes based on priority themes defined by 
Plaine Commune and spontaneous proposals from 
the companies, prepares the criteria of evaluation of 
the demonstrator vis-à-vis the stakeholders (Plaine 
Commune, the State, companies, the population, the 
environment), and carries out the administration of 
the association. It can suggest to members that they 
contact one another or form groups when it seems 
relevant for the development of a project. Finally, 
the strategic committee meets each month with the 
other members, to discuss and validate the guidelines 
of the demonstrator, but also to share common lines 
of work.
The local government also plays a key role in the pro-
cess since it chooses the projects to be implemented 
on its territory. In order to guide the association’s 
companies during their design work, Plaine Commune 
has defined some prime criteria: to generate positive 
spin-offs and jobs in the area, to create mixed and 
liveable spaces that improve the quality of life of their 
inhabitants, to control disposal and maintenance costs, 
and finally to have a low carbon footprint.
This organisation makes it possible to bring all the 
interested parties together, mobilise the expertise 
needed for innovation and make this new process 
of co-operation and innovation across the local gov-
ernment’s area more transparent. It also serves as an 
interface between members, partner local govern-
ments and the state, and facilitates dialogue between 
the stakeholders.
More than 70 players of all sizes actively participate 
(large groups, innovative SMEs, start-ups, research 
centres, public-sector players, competitiveness clus-
ters, associations, etc.) covering all the urban pro-
fessions: construction, architecture, engineering, 
materials, energy, urban services and mobility trades.

METHODOLOGY

Once or twice a year, the members of the association 
propose 150 ideas of urban innovation, of different 
scales, to Plaine Commune. These respond to major 
issues defined by the community: adaptation to cli-
mate change and the scarcity of resources, waste and 
the circular economy, sustainable mobility, air quality, 
integration of infrastructure, data and tools for envi-
ronmental monitoring, etc. Each idea is supported by 
a “pilot” owner who undertakes to conduct a devel-
opment study in the event of its selection by Plaine 
Commune; however, the ideas must involve at least 
two different actors, the aim being to create transver-
sal projects.
From this range, Plaine Commune chooses 20 to 30 
ideas. Agencies are called-on to analyse the ideas 
using a common evaluation grid based on criteria set 
by the elected officials. From this analysis a selection 
of ideas is proposed to the elected officials, who give 
a political validation to the choice of projects to be 
pursued further.
The selected ideas are then the subject of a develop-
ment study conducted by their owners, which aims 
to define the added value of the idea and the condi-
tions need to achieve it and pre-evaluates its impact 
on the territory. This offers the opportunity to reflect 
and elucidate on the innovation’s technical principles, 
the financial package and the economic model, the 
legal construct and its local anchorage. At this point, 
Plaine Commune involves a study adviser, to help the 
project owner to develop synergies with local stake-
holders (universities, SMEs, user associations …), and 
to guide the project owner to a suitable place.
Once the added value and the experimental charac-
ter have been established and the means of imple-
mentation assembled, the idea owners can implement 
their project, with the agreement of Plaine Commune. 
Each member of the association is therefore respon-
sible for the development study and the operational 
implementation of projects. It is the members of the 
association who bear the financial risk of the experi-
mentation. Indeed, Plaine Commune finances neither 
the studies nor the implementation of the experimen-
tal projects.
These steps are iterative, to ensure a continuous pro-
cess of innovation.
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It was in this context that the association’s first three 
boxes of ideas were given to Plaine Commune, in 
July 2016, then in June 2017 and finally in June 2018. 
The first two focused on the perimeter of the future 
Olympic Village, planned for 2024, to anticipate the 
level of technology, comfort and environmental per-
formance of the athletes’ village and also to anticipate 
the village’s reversibility and the legacy that would be 
left for the area’s population. The third suggestion 
box focused on the theme of ecological transition 
and urban renewal and will find experimental sites 
throughout the Plaine Commune territory under its 
control.
In total, the association can already capitalise on more 
than 450 innovative ideas, 40 development studies, 
and 15 projects in progress. Within the local govern-
ment area of Plaine Commune, the demonstrator can 
act as a showcase of French skill, highlighted by the 
organisation of the 2024 Olympic Games.

INVERTED PROCESS, 
GLOBAL METHOD AND 
TECHNOLOGICAL EXCELLENCE

The traditional, well-refined French model follows suc-
cessive stages: design, construction, exploitation. Yet, 
in reality, it is rare that a city is built in a linear fashion. 
The complexity of the actors and timescales makes 
it necessary to juggle between long-term planning 
and day-to-day adjustment. Within Rêve de scènes 
urbaines the urban actors are experimenting with an 
inverted process: the proposed ideas are operational 
and innovative, and seen as a prelude to larger con-
siderations. Technological projects are contextualized 
to suit the territory and to leverage its strategic devel-
opment axes. By basing themselves on the possibilities 
offered by the technology the actors will be able to 
create coherent processes for city building. For exam-
ple, it is by combining technology relating to mobility, 
air treatment and new materials, that it is possible to 
act to decarbonise local territories.
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French urban engineering 
and sustainable development 
goals. What’s on the 2030 
agenda?

Urbanisation+ or urbanisation- ? The jubilant and 
endless globalisation in the aftermath of the cold war 
seems to be coming to an end in an interconnected 
world where natural resources are no longer end-
less. The scales of action and government intertwine, 
locally, globally, regionally, for metropolitan areas or 
across an island. Here, we celebrate the temporary. 
There, on the other hand, we plan and build conti-
nental infrastructures that will structure the global 
economic geography of the coming decades. The 
numbers are piling up, the pace of change is accel-
erating. What type of cities will we land in and with 
whom ?1 Plunged into an ever-expanding pool of 
watchwords and information, we seek new bench-
marks. Should we prepare for the next three to five 
years ? Aren’t deeper changes already in preparation 
for ten years, thirty years or more and how can we 
analyse them to create sustainable business plans ?

THE CONCEPT OF URBAN 
ENGINEERING

Since we speak of the long-term, we will put the 
urban challenges of today into perspective using a his-
torical approach, echoing the Construction of a major 
road so well described by Joseph Vernet in his famous 
picture2. In the foreground of the composition, Jean-
Rodolphe Perronet, then Senior Engineer of Bridges 
and Roads, is represented on horseback, a plan in his 
hands, during an idealised annual inspection. In the 
background all the workmen are busy.

1 We’ve borrowed this from the title of a work by Bruno Latour, 
Où atterrir ? Comment s’orienter en politique. La Découverte, 2017.
2 J. Vernet, Construction of a Major Road, painting completed in 
1774.

The series of paintings depicting The ports of 
France is no less interesting, illustrating the Age of 
Enlightenment’s fondness for field investigation, serial-
isation and the orderly representation of knowledge. 
Above all, these paintings remind us of the extent to 
which the 18th century, which invented modern civil 
engineering, was also a century marked by population 
and urban growth. The population of France increased 
by more than eight million between 1715 and 1789 
(an increase of 40%).
However, it was not for almost a century that the 
concept of urban engineering, rather than just civil 
engineering, emerged, during the second half of the 
19th century, “at the same time as that of rural engi-
neering”3. This was another period of growth and 
urban development, that of Haussmanian urban plan-
ning, public health and the Musée Social, equipping 
cities with services and urban networks and municipal 
socialism.
The idea of urban engineering faded for a while in the 
aftermath of the First World War, at the same time 
as the idea of land-use planning appeared in 19194. It 
reappeared shortly after the period known in France 
as the Trente Glorieuses (the Glorious Thirty), around 
1970-1980. This was the time when large social hous-
ing developments were beginning to be renovated, 
intellectual discussion caused by the New Cities poli-
cies proliferated and telematics was beginning.

3 C. Martinand, Génie urbain, es-tu là ?, in Métamorphoses de la 
ville, Economica, 1987.
4 The first law requiring certain French cities to adopt a “develop-
ment, beautification and growth plan” (plan d’aménagement, d’em-
bellissement et d’extension, PAEE), known as the Cornudet Law, was 
passed on 14th March 1919 and revised in 1924.
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It was also a time of crisis when people were ask-
ing questions about the results of post-war planning, 
about adapting to the slowing down of growth and 
the emergence of mass unemployment. Not a “cri-
sis of situation, but a crisis of structure” (Jacques Le 
Goff)5. For nearly twenty years, urban policy had been 
developing around the idea that the suburbs would be 
the places where the city of tomorrow emerged6. So 
there was less talk of “urban engineering”.
It was at the turn of the 2010s that urban engineering 
terms reappeared, this time to illustrate French urban 
planning in the context of an increasingly urbanised 

5 The title Urban crisis, Future of the city, selected for a series 
of seminars and symposiums at the École Normale Supérieure, 
Royaumont Abbey and Cerisy between 1983 and 1986, coordi-
nated by Jacques Le Goff and the geographer Marcel Roncayolo, is 
a suitable reflection of the shared feeling that the urban world was 
changing.
6 Les métiers de la ville. Colloque de Cerisy, Éditions de l’Aube, 
1998-1999.

world and to advocate French urban engineering as a 
unique combination of high level technological skill 
and urban culture, on a global scale.
Contemporary urban engineering is asserting itself 
in a metropolitan world to the point where some 
people refuse to talk about cities and refer to them 
as “hyper-locations”7. Similarly, we should no longer 
speak of industry but of “hyper-industrial society”8. 
The city is everywhere, everything is urban. Urban 
professionals must constantly adapt to change, which 
is accelerating: the first computer, ENIAC, was cre-
ated in 1946; the development of the internet for 
the general public dates back to the early 1990s; the 

7 M. Lussault, Hyper-lieux, les nouvelles géographies de la mondiali-
sation, Seuil, 2017. For metropolises see also, Steering the Metropolis: 
Metropolitan Governance for Sustainable Urban Development, IDB, 
CAF, UN Habitat, 2017.
8 P. Veltz, La société hyper-industrielle. Le nouveau capitalisme pro-
ductif., Seuil, 2017.

Photo 2 ÉcoQuartier Lyon Confluence  (Projets en vues ARTELIA collection © Dire l’Entreprise)
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development of social networks on the internet dates 
back to the early 2000s; barely had the advent of the 
Internet of Things been predicted than artificial intelli-
gence took centre stage.
Within this apparent acceleration of time scales, urban 
planning, which takes time and looks at development 
for the long-term, is confronted with the develop-
ment of the smart city, a form of urban engineering that 
couples territories to technology far more quickly.

2030 AGENDA AND 
SUSTAINABLE DEVELOPMENT 
OBJECTIVES

According to the OECD, by 2030 more than $6.3 
trillion will be needed globally to develop new infra-
structure to meet the needs of a growing urban pop-
ulation and $600 billion more to respond effectively 
to the challenges of climate change9. In this context, 
the smart city market would represent $1,500 to 
$2 trillion by 2025. The economic stakes for French 
urban engineering cannot be restricted to the national 
framework alone.
To meet this challenge, France has many tools to (re)
create strong and shared conceptual, methodological 
and public policy frameworks for building the city of 
tomorrow. The Institute of Sustainable Cities (Institut 
de la ville durable, IVD) and the physical demonstra-
tors using the same name, launched to bring together 
French 21st century urban skills, complete Vivapolis, 
the platform designed to showcase initiatives in urban 
development. Launched in 2011, at the initiative of the 
Ministry of European and Foreign Affairs (MEAE), the 
Ministry of Ecological Transition and Solidarity (MTES), 
and the Ministry of Territorial Cohesion (MCT), the 
French partnership for cities and territories (PFVT) is 
another way to showcase French expertise abroad in 
the context of development aid and exchanges with 
partner cities and countries. They are the counter-
parts of think-tanks and intervention programmes that 
exist in many European countries, such as SymbioCity 
in Sweden, or the work of the WGBU in Germany 
around “The Transformative Power of Cities” project, 
presented to the Habitat III summit in Quito in 2016.

9 Investing in Climate, Investing in Growth. OECD, 2017.

The adoption of the 2030 Agenda and the Sustainable 
Development Goals by the UN General Assembly in 
the autumn of 2015, followed by the adoption of the 
New Urban Agenda in 2016, created a stepping stone 
that gives a new impetus to the showcasing of French 
urban skill internationally and inside France itself. 
The 2030 Agenda and the New Urban Agenda are 
new reference frameworks that create interactions 
between local and global scales, consistent with the 
challenges of a crowded world, where there are more 
Internet users and more air passengers each year 
than there were inhabitants of the whole globe in the 
mid-1970s10.

THREE CONDITIONS FOR 
THE EMERGENCE OF NEW 
PROFESSIONS AND NEW SKILLS

Perhaps we should reread Pierre Chaunu, who invited 
us to “better understand our present in order to bet-
ter understand our future” and defended the role of 
history in “reducing infantile forecasts, prisoners of the 
short-term”11. French urban engineering has a long 
history and has been particularly in evidence during 
times of crisis. Today’s crises are urban, climatic and 
ecological, but also economic and social. They consti-
tute fertile ground for the emergence of new profes-
sions and new skills, under three conditions:
– new knowledge is essential to guide collective 
action, which is not simply about the compilation of 
(good) practice, but the fruit of shrewd scientific and 
critical work anchored in the real world;
– technological innovations or transformations alone 
do not constitute tools for social transformation, 
especially not in complex societies with widespread 
access to media. This requires the creation of public 
policy frameworks that better reflect the opportuni-
ties, risks and constraints of an information society;
– finally, the declaration on sustainable development 
from the Rio Earth Summit in 1992, articulated around 
the idea of “global thinking-local action” is no longer 

10 It is estimated there will be more than 6.3 billion air passengers 
worldwide in 2030. ICAO Source, Cir333 Global Air Transport 
Outlook to 2030 - IAU Idf, 2015.
11 Pierre Chaunu, De l’histoire à la prospective. La méditation du 
futur c’est la connaissance du présent, Laffont, 1975.
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relevant as these aspects are now so intertwined. 
Thus, it is necessary to know how to bring together 
and work with more and more complex coalitions of 
actors who are also all vectors of influence; it’s no 
longer enough to be the best.
French urban engineering must be resolute in its deter-
mination to be part of the dynamic 2030 Agenda. It 
is a question of bringing to life the genius loci in a 
networked world where the capacity to build pro-
ductive partnerships between private sector actors, 
civil society, communities and the State requires very 
specific know-how, as does the management of the 
interface between the local and global dimensions of 
urban development projects.
It’s not just about piling up technological bricks but 
about producing and sharing added economic and 
social value thanks to technology. Today, the whole 

of society has become urban and city transformation 
cannot be limited to certain neighbourhoods. It must 
be possible for technology and the territories to dia-
logue at every scale. In order to catalyse the energies 
of these different initiatives, France could, for example, 
host the United Nations World Urban Forum of 2022. 
It would be an opportunity to enlist 10,000 young 
volunteers from all the neighbourhoods of Greater 
Paris, so that the driving force of tomorrow learns to 
interact with the complexity of the world and inspire 
us. It would also be an accelerator of development 
for all the French urban actors, gathered, in particu-
lar, within the territories that are part of the Industrial 
Demonstrators for Sustainable Cities (DIVD), at a key 
moment for the evaluation and furtherance of 2030 
Agenda12.

12 2022, which should be the year when the first section of the 
future Grand Paris Express metro is commissioned, will be an 
important milestone at the mid-point of the implementation of the 
Sustainable Development Goals.
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Historically, turnkey 
contracting and concession 
are two models of urban 
engineering created in France

The history of urban engineering in France has two 
characteristics that are little known to the general 
public: turnkey construction (or general contractor) 
and the concession of services and public works in 
transport, urban planning and urban services. These 
forms of contracts, more used in France than else-
where, have generated a specific production device.
These two approaches, typical of a specifically French 
tradition, stand out from:
– the dominant Anglo-Saxon construction model, 
which separates the design and construction functions;
– the dominant German model in public administra-
tion, which separates decision makers from concrete 
actors in urban services.
They have been producing excellent results for sev-
eral centuries and they have formed the structure 
of the French urban and public works construction 

sector, encouraged export and offered opportunities 
for all types of jobs.
The symbol of these two traditions remains the Eiffel 
tower, built using the concession and turnkey contrac-
tor models.

YESTERDAY

General contractor

The design and build model has a long history.
It has been practiced since ancient times. General con-
tractor came out of the need to provide urbanised 
areas with clean water via an aqueduct. Dozens of 
kilometres of aqueducts were built. To this was added 
the need for military engineering works. Then, the 
design and build contractor was known as the dynast. 

Photo 3 Canal du Midi  (Canal du Midi in southern France, Peter Gugerell, CC BY 2.5)
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He recruited the architectus and managed the site, the 
supplies and the financing of the project.
His function came about due to the need to have 
knowledge of using concrete (opus caementicum) 
and construction techniques using lead. The man-
ceps/machinator is clearly identified as a construction 
contractor.
In the Middle Ages, during the era of cathedral build-
ing, the master builder embodied the skills of the 
architect, the engineer and the general contractor. 
Everything depended on him for both design and exe-
cution. They were the people who found ways to cast 
lead, create rose windows, flying buttresses and ogival 
structures, and standardise stones.
Pre-revolutionary France was characterised by the 
need to finance and build canals, aqueducts, bridges 
and entire neighbourhoods. Design and build contrac-
tors were of three types: entrepreneurial architects, 

such as Louis Le Vau and his project on the Ile Saint-
Louis, masons and entrepreneurs, like Pierre Paul 
Riquet who designed and built the Canal du Midi.
At the end of this period, the professions of architec-
ture and engineering came to be seen as separate, with 
the creation of the Royal Academy of Architecture 
(1671) and the École des ponts et chaussées (1747).
In the 19th century came the industrial revolution. The 
country was transformed by railways, urbanisation, the 
resulting urban services and metalworking. General 
industrial contractors like Schneider and Goüin 
worked in metallurgy and public works. Fougerolle and 
Grosse created general industrialist companies that 
constructed buildings and public works. Concession 
holders and entrepreneurs multiplied in the fields of 
the railway and the city, such as the financiers Pereire 
and Rothschild and the engineer Eiffel. 

Photo 4 Rion Antirion Bridge, Greece  (Credit EGF.BTP)
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At the same time the separation of the professions of 
architect and engineer, begun earlier, was formalised 
in the Code Guadet in 1894.
Electricity, reinforced concrete and new building and 
public works infrastructure changed the urban engineer-
ing sector in the 20th century. In addition, a concentrated 
entrepreneurial ecosystem developed: from general 
electricity companies like SGE, SPIE, etc., to medium 
and large multi-sector companies, and medium-sized 
construction companies specialising in reconstruction.
Thus, in France, each era has had its forms of turnkey 
companies. Which, it should be noted, have always 
been very innovative. The French sector is character-
ised by the separation of the roles of architect and 
engineer, the development of advanced materials 
techniques (such as Freyssinet’s pre and poststressed 
concrete) and global contracts with concession hold-
ers, general contractors and public-private partner-
ships (PPPs).

The general contracting model is one of the driving 
forces in the field of construction. It is an integrated 
approach. It offers a complete service that optimises 
time and expenditure, a single contact for a project 
and a guarantee of performance.
This model facilitates the construction profession 
through its ability to innovate in materials and meth-
ods, its strong commitment to site safety, its involve-
ment with subcontractors and, more recently, the 
development of digital models. Although general con-
tractors can be of any size, their mode of operation 
and the extent of their abilities make them internation-
ally recognised competitive actors with quite excep-
tional achievements, such as the MahaNakhon tower 
(Thailand) and the Rion-Antirion Bridge (Greece).
In France, general industrialists tend to promote the 
use of innovative global contracts aimed at offer-
ing a complete service to customers such as Design 
Construction Operation and Maintenance contracts, 
energy performance contracts and PPP contracts.

The concession model

Major projects instigated by public authorities, be they 
royal, imperial or republican, were constructed thanks 
to the technical expertise of French entrepreneurs.
Riquet, a salt tax farmer, dug the Canal du Midi. It 
was two private companies, the Compagnie du 

Métropolitain Parisien and Nord Sud, which built the 
Paris metro. 43 groups of companies and financiers 
constructed the roads, sewers, public lighting, water 
supply and buildings in Paris between 1852 and 1870. 
Finally, at the turning point of the industrial era, it 
was private concession companies that created and 
operated the railways in France for 113 years. French 
urban engineering has asserted itself through innumer-
able private initiatives using concession contracts.
The State has initiated, and still initiates, projects that 
private companies are able to carry out in accordance 
with the initial aims. They are able to act in the gen-
eral interest by guaranteeing a quality of service while 
respecting economic imperatives. This skill is inherited 
from a long tradition of the delegation of public ser-
vices to the private sector.
In the Roman Empire public works concessions were 
awarded for the construction of baths, ports, aque-
ducts, markets and post offices.
In the Middle Ages, common concessions (i.e., with 
obligation of use) appeared in order to provide 
municipalities with public resources. From 1220 to 
1370 kings developed the south west using collective 
emphyteusis to build about 350 villages known as bas-
tides that added value to hitherto uninhabited land. 
Next came contracts for exploitation of the King’s 
land, which required investment and works. These 
were used for mines, the colonies, the draining of 
the swamps and the development or construction of 
cities.
From the 16th to the 18th centuries, as inventions pro-
liferated, public service and public works concessions 
were created to equip the country with communica-
tions and to make cities function. Starting in the 16th 
century, concessions were used for the construction 
and management of many canals, such as the Durance 
Canal (1554) and the Briare Canal (1638). In Paris, 
paving, rubbish removal, night lighting, coaches and 
transport are among the many examples of conces-
sions launched at that time. 
In 1614, Marie, an engineer and contractor of the king-
dom’s bridges, built the toll bridge that still bears his 
name and began the construction on Île Saint-Louis. 
Shortly before the French Revolution, the City of Paris 
had the idea of creating a water supply service. It was 
delegated to two brothers, Jacques-Constantin and 
Auguste-Charles Périer, who planned to use steam 
engines to supply water to Paris.
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In the 19th century, French companies developed 
partly around the concession process. The Revolution 
laid down the principle: “he who pays the licence can 
do business” in the Chapelier Law of 1791 and the 
decree of Allarde. These texts set up a right to do 
business and affirmed the freedom of trade and indus-
try. They encouraged the delegation of the imple-
mentation and management of services considered as 
public services to the private sector, already deemed 
a productive force.
At the beginning of the 20th century, the Compagnie 
du chemin de fer métropolitain de Paris built the Paris 
metro in concession. Hydroelectric dams were also 
constructed using the same types of contracts. Shaken 
by the Second World War, delegation contracts 
ceased until the mid-1950s, when they were used in 
particular for motorways and urban development.
In the second half of the 20th century France bequeathed 
this model of public management to other states, 
when it became favoured by many countries in the 
world and international institutions. The French model, 
as the World Bank called it around the 1980s, even 
conquered the British who copied it by creating the 
Private Finance Initiative. 

TODAY, 
FRENCH SPECIFICITIES

French urban engineering and construction companies 
are one of France’s areas of excellence on a world-
wide scale and have made remarkable achievements. 
Because of their historical skill, they have the capacity 
to find ways of accomplishing engineering feats that 

make each project unique. They are also able to pro-
vide technical, social and environmental guarantees.
Below are some notable achievements of these com-
panies. In the 19th century, France erected the Eiffel 
Tower. It created a complete railway network in 
only 25 years, almost rebuilt Paris (1851-1970) and 
supplied major cities with water, gas and electricity. 
French expertise dug the Suez Canal and built the 
Yunnan railway line. The French made huge contribu-
tions to the concrete revolution through the work of 
Vicat, Hennebique, Freyssinet and Bard, which pushed 
back the limits in the construction of bridges, tunnels 
and housing. In the 20th century, the French electric 
grid was created in 25 years, via dams, networks and 
nuclear power plants. The water cycle and sanitation 
have been successfully controlled. New cities have 
been created. France has networks of roads, motor-
ways and high-speed train lines.
In the last 20 years, they have been proud to have 
constructed, among others, the Rion Antirion Bridge 
(Greece), the Millau Viaduct, the Chernobyl sarcopha-
gus, the Louis Vuitton Foundation (Paris) and soon the 
tunnels for the Grand Paris Express.

TOMORROW

Understanding the strategic position of the 
French urban sector

French urban engineering and construction companies 
have a strong reach, both in economic terms and in 
terms of jobs.

Photo 5 Millau Viaduct  (Eiffage Travaux Publics)
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The growing complexity of projects and the multi-
plication of interfaces between different professions 
underline the interest of the general industrialist 
model that internalises the interface risks and gives 
the customer a single contact. Using general industri-
alist companies and concessions allows principals to 
control costs and deadlines.
Addressing the concessionaires, and the service being 
managed, during the awarding of a public contract, 
permits healthy competition for the financial manage-
ment, investment and innovation of public services.

Structuring a truly competitive French 
export sector

“French urbanism” needs to be protected and pro-
moted. Only strong political support can help pro-
mote the urban sector internationally. This is why 
France initiated the Industrial Demonstrators for the 
sustainable city.
Private players also find a solid political vision all the 
more desirable in order to monitor the maintenance 

of French skills through the carrying out of projects 
in France to sustain the position of the sector in the 
export market.
In a context where France is endowed with an excel-
lent urban engineering and construction sector it must 
continue to promote it. Opportunities in the sector 
should be promoted through investment in infrastruc-
ture and major projects. Only in this way can France 
remain at the forefront of the sector.

Stimulating innovation and R&D

For decades, French companies have been devel-
oping high-level technological skills. They are helped 
by French universities and other structures of higher 
education. However, it would be desirable in the 
near future to promote the dynamics of innovation 
and R&D. For example, the relaunch of experimental 
operations for a small part of the public procurement 
budget could be a strong signal to encourage compa-
nies to increase their R&D budget.
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Planning, 
vehicle of promotion 
and innovation for French 
companies

In France, urban planning and city design have specific 
characteristics rooted in a long history whose present 
legacy is a working method that links scales, issues and 
themes.

URBANISM: A FRENCH 
INVENTION

Created in 1911 and still very active today, the French 
Society of Town Planners (Société Française des 
Urbanistes) invented the word “urbanist” taking for their 
own the practice of urbanism, a word that appeared 
sporadically during the 19th century to describe the sci-
ence of town planning. In 1911, the Société Française 
des Urbanistes was largely an offshoot of the Musée 
Social, founded in 1894, which continued the work of 
F. Le Play, the Commissioner of the Social Economics 
section of French Universal Exhibitions from 1856. The 
challenge then was to link a number of leading French 
urban engineering companies, particularly those deal-
ing with hygiene and transport, around a humanist and 
progressive conception of the city.
In 1919, the Cornudet Law was the first law in the 
world that established organised urban planning. It 
was applied everywhere in France through the Urban 
Development, Beautification and Extension Plans 
(Plans d’Aménagement, d’Embellissement et d’Exten-
sion, PAEE). French urban planning was born and as 
a result there were hundreds of PAEEs, in France, in 
French overseas territories and in all the colonies.

100 YEARS LATER: HIGHLY 
ORGANISED PLANNING

Planning today still reflects its origins: in France, town 
planning has a significant part to play, expressed on 

different scales according to regulatory concerns. 
French town planning consists of creating plans, dia-
grams and written records that script the urban future 
and defining planning regulations accordingly. It oper-
ates with a land law that is uniquely complex; it hallows 
land ownership, embodied by another type of plan that 
respects its own logic: the land registry - a Napoleonic 
invention deployed in many countries today.
Current reflections concern the translation of the 
intelligence contained in these drawings into the 
new digital world, allowing the superimposition of 
diagnostics, urban data and urban projects at differ-
ent scales. As such, the 3D sustainable city simulator 
invented for the city of Santiago de Chile by ARTELIA, 
VEOLIA, VINCI, in partnership with ARCHITECTURE 
STUDIO, ARTE CHARPENTIER and SIRADEL, is a 
forerunner of new planning technologies.

CLIENTS, PROJECT MANAGERS 
AND BUSINESSES

The role of the French actors in planning, designing and 
building cities is well established. It creates effective 
relationships between those who order, those who 
finance and those who construct. And it is moving 
more and more towards a public/private co-produc-
tion. This is why it is frequently used internationally.
French planners and engineers, whether working 
for engineering companies or general contractors, 
embrace the full range of skills because they work 
both to assist the client and as prime contractors: this 
double role is essential to the optimisation and quality 
of contemporary cities. It makes it possible to create a 
coherence between the multiple challenges of the city, 
the different perceptions of its actors and the various 
timescales of the urban projects to be carried out.
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URBAN PLANNING, 
ENGINEERING, ARCHITECTURE 
AND LANDSCAPING

Planning and manufacturing a city French style requires 
a subtle connection of four essential trades, which var-
ies according to the type of project. This is a great 
specificity, a source of confrontations but also of opti-
misation to address the challenges of this city.

The planner is the professional who understands 
the space and the users of the city. They are a sort 
of orchestral conductor of urban issues because they 
ensure the consistency of different skills, cultures and 
contributions. In France, the urban planner must be 
a member of the Office Public de Qualification des 
Urbanistes (Public Office of Qualification of Town 
Planners) which ensures the profession is based on 
practice and experience.
French urban engineers are trained at many gen-
eral or specialist schools which are recognised for 
their conceptual and technical abilities. In recent years, 
French engineers, whether in private design offices 
or working for general contractors, have developed 
strong skills in eco-design, co-design, operational 
urban planning, risk analysis, resilience and the circular 
economy. 

These new considerations around the “urban ecosys-
tem” are part of the tradition of excellence of the 
French construction and public works industry around 
city amenities, its networks, transport, services, etc.
The architect imagines and designs the city’s build-
ings and infrastructure. More and more in France they 
are working in participative co-design with the other 
economic actors in construction.
The landscape designer is part of the French tra-
dition of associating the city with nature through pub-
lic spaces and the urban or natural landscape.

The constant hybridisation between these comple-
mentary professions, which changes with each project, 
is a true sign of the French way of producing quality 
urban planning. It creates very close links between 

improvement of the living environment, innovation, 
sustainable development, the quality of the projects 
and the reliability of their achievement.

THEMATIC ENGINEERING 
FOR GLOBAL 
DEMONSTRATIONS

French-style urban planning opens the field to sec-
toral innovation and organisations that encourage 
exemplary technical and technological achievements. 
Examples include:
– mobility, including French tramways that combine 
transport, urban improvements and innovations such 
as the wireless tramway;
– clean transport, with Paris being the first city to have 
an electric car sharing scheme in parallel with the bike 
sharing scheme;
– sustainability and security of urban networks - water 
management in cities;
– energy in all its forms: low energy and high environ-
mental performance buildings, a circular economy for 
materials, etc.

THE ART OF CONTEXT

French methods of planning and urban design are 
inseparable from the understanding of the geographi-
cal, physical, human and cultural context and the mar-
ket for which the projects are designed: the territory 
and its stakeholders format it and not the other way 
around.
This is why French planning always relies on exten-
sive diagnoses of local resources, possibilities, levers 
and desires. The result is a proven skill in anchoring 
urban projects and solutions in the continuity of local 
dynamics and specificities.
Finally, French planning capitalises on the many French 
cities, large and small, historical and new, on the plains 
and in the mountains, in the tropics and in Europe ... 
to create a method that offers the best and also has 
great respect for the continuity of the existing urban 
dynamics.
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Photo 6 Part-Dieu district in Lyon, whose redevelopment was designed to be a base for urban innovation   
(Projets en vues ARTELIA collection © Dire l’Entreprise)
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“The right to the city cannot be conceived of as a simple visiting right or 
as a return to traditional cities. It can only be formulated as a transformed 
and renewed right to urban life. (…) provided that “the urban”, place 
of encounter, prioritiser of use value, inscribed in a time where it’s pro-
moted to the rank of supreme asset among assets, finds its morphological 
base, its practico-sensible realisation. This supposes an integral theory of 
the city and urban society, using the resources of science and art. […] 
Just like a century ago, although under new conditions, it brings together 
the interests (beyond the immediate and the superficial) of society as a 
whole, and primarily of those who live there.

Henri Lefebvre, Le droit à la ville (1968)
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Social responsibility

Through its activities every entity has a corporate 
social responsibility: the externalities of its activities 
have direct or indirect consequences on the environ-
ment, human society and the stakeholders of the ter-
ritory where it operates.
For an organisation, taking an active interest in the 
social impact of its activities, is to go beyond the sim-
ple question of the economic value they create, it is to 
be concerned by the societal, environmental and eco-
nomic issues, and especially by the creation of socially 
responsible jobs.
French urban operators actively participate in the pro-
duction of wealth and economic growth. Today, they 
seek to provide answers to the challenges of society 
by contributing to social change through their activ-
ities. The aim is to support projects in a sustainable 
manner and to aim at an inclusive employment policy 
from the conception of a project. This employment 
policy must improve the accessibility of urban services 
and, more generally, improve the quality of life for all.

YESTERDAY

Industrial paternalism

Industrial paternalism is a doctrine that reflects the 
increased interest that entrepreneur-managers had 
from the mid-19th century onwards in improving the 
living conditions of their workers. At a time when the 
company and its manager were one and the same, 
the manager wanted to control all the details of the 
lives of the company’s employees. So, in exchange for 
loyalty to the company and their alignment with the 
company’s values, these leaders set up worker bene-
fits that the state could not offer them at that time, 
such as access to housing, improved healthy living, 
facility security, education of workers’ children, provi-
sion of gardens and encouragement to play sport. The 
company owners offered a philosophy of life.
Paternalism also linked the industrialist to his territory. 
They had long-term roots in a community and created 
links with it.

Photo 1 Engraving of the Familistère de Guise and the adjoining factory  
(Departmental Archives of Aisne, downloadable data on archives.aisne.fr, updated 24th september 2018)
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They transformed communal development and cen-
tralised local employment issues.
From 1858, Jean-Baptiste André Godin, an industrialist 
who made his reputation producing cast iron stoves, 
built a housing complex for his workers and their fam-
ilies in Guise. He was a follower of Charles Fourier. 
Prohibiting individual houses, which he believed were 
too individualistic, he built housing units that he called 
“familistère”. These innovative homes were healthy 
and full of light. By mutualising needs, these units 
were more efficient. He created a communal laundry 
room, a swimming pool with height-adjustable pool 
to help children bathe, a theatre and schools (mixed 
and compulsory until 14 years old, twenty-four years 
before Jules Ferry’s school, even though the law at the 
time allowed child labour from the age of 10). In addi-
tion, he set up a system of social security with funds 
that protected against illnesses and accidents at work 
and provided pensions for the over 60s.
As another example, around the Creusot forges, 
under the leadership of the Schneider family, workers’ 
housing was built. The houses had individual gardens. 
The company encouraged the practice of sports and 
set up sports associations, like the cycling association in 
1891. From 1840 to 1914, the town grew from 2,700 
to 35,000 inhabitants; the factory always remaining the 
epicentre of the town. Other manufacturers joined 
this great movement: Meunier, Michelin, Peugeot, etc.

The pre-World War I social law revolution

The 19th century saw the adoption of social laws to 
ensure the protection of workers, and more specifi-
cally labourers and the weak.
In 1841, 1874 and 1892, measures were enacted 
against child labour. In the same way, trades unions, 
although already tolerated under the Second Empire, 
obtained the legal status of association in 1884 with 
the so-called Waldeck-Rousseau law.
Provisions for health, safety and the retirement of 
workers were also passed during the same period. 
The right to a weekly rest was established.
The high point occurred under the Clemenceau gov-
ernment. In 1906 the first French Ministry of Labour 
was created. Under its leadership, the Employment 
Law was created four years later.

TODAY

Corporate Social Responsibility (CSR)

Companies influence the social development of their 
internal and external stakeholders. They espouse val-
ues and create a community. The imprint of companies 
is not negligible. The relationships between compa-
nies and individuals extend beyond simple employee 
relationships. Organisations need to think about their 
relationships with individuals with whom they have no 
contractual relationship (beyond employees, custom-
ers and shareholders). Organisations have to accept 
their collective responsibilities. They invest in the pro-
duction of collective social, environmental and health 
commodities.
At the transnational level, CSR can serve to harmonise 
the social and environmental policies of an organisa-
tion by highlighting the pursuit of common objectives. 
For example, the major French manufacturers apply 
the same safety standards on all their sites, regardless 
of where they are situated and the local standards in 
force.

French expertise for entry level 
qualifications

French companies are at work to meet challenges 
such as job insecurity, the discontinuity of career paths 
and social exclusion. French economic actors are try-
ing to deal with these social issues at the same time 
as unemployment issues. This dual action is known as 
“integration”.
Companies specialising in integration are a French 
specificity. They offer targeted support to people who 
are excluded from the work force. These individu-
als are offered an activity as well as specific services 
(training, social support) to ensure they can achieve a 
sustainable socio-professional integration. They push 
people to become empowered. Their task is, above 
all, a social project. Social integration happens through 
work and a return to an activity that is useful for soci-
ety. This objective leads to a contribution to increased 
local economic development. Integration enterprises 
seek to train a workforce adapted to the needs of the 
manufacturing and services activities of the territory 
where they are situated.
The social and solidarity economy (SSE) is a major 
asset for France. It seeks to offer services that respond 
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to local social needs. The way SSE organisations are 
managed is very particular: they use a democratic 
system, with elected leaders and participative man-
agement through collective decision making. This 
sector creates two and a half times more permanent 
jobs than the traditional economy. It is a recruitment 
opportunity for seniors. Launched at the beginning of 
2018 by the French government, the French Impact 
Initiative aims at boosting the skills of SSE compa-
nies. After capitalising on this experience, they will be 
able to duplicate their social innovation projects on a 
national scale.
VINCI Insertion Emploi, whose primary mission is to 
offer integration and local employment support to 
companies, is committed to an innovative approach 
centred on the development of skills that will enhance 
the employability of individuals. The aim of this system 
is to help people to (re)integrate into the workplace 
by developing their employability, mainly through abil-
ities that can be used in any job.
These may be relational or organisational and they are 
necessary in the work world, but they can be also be 

used in non-professional environments. The system 
consists of training periods interspersed with periods 
of professional activity, closely involving the actors in 
the territory. It is designed to meet the needs of pro-
fessional sectors under stress by involvement early on 
in projects.

The virtuous model of local support 
through the development of activities

French companies are rich in expertise in identifying 
and assisting with local issues. Today activities are 
designed to be socially responsible, that is to say, the 
conditions of exploitation are defined from the begin-
ning of a project. The project is primarily designed 
to serve the needs of the local economy. Leading to 
training of local populations for the trades required by 
the exploitation, a circular economy and the promo-
tion of short distribution and supply circuits.
Beyond the use of local networks, the circular econ-
omy is favoured in order to make activities work in 
dynamic systems.

Photo 2 Global interest in working on informal settlements and creating social and inclusive activities   
(Petare Slums in Caracas, The Photographer, CC0)
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This expertise on social innovation issues is perfectly 
highlighted with the case of Artisans d’Angkor. VINCI, 
the concessionaire of three airports in Cambodia, has 
partnered with the Kingdom of Cambodia to design a 
new form of activity that creates employment oppor-
tunities for disadvantaged families in the Siem Reap 
region. The aim is to train them in traditional Khmer 
craft skills, such as silk work and stone cutting. This 
last activity can be used to produce sculptures, as well 
as to maintain and renovate the monuments on the 
nearby site of Angkor. A virtuous circle has been cre-
ated through tourism and the transmission of tradi-
tional culture. Today, the initiative provides a living for 
nearly 5,000 families. Other examples can be cited,
such as EDF, which offers off-grid solar kits to pop-
ulations in African areas that are not connected to 
electricity grids.

TOMORROW

Employment in the data economy era

The digital revolution will have a major impact on the 
structure of the labour market in the coming decades. 
Capturing data and reusing it changes the way activi-
ties are thought about and planned for. Artificial intel-
ligence, 3D printing, robotics, the Internet of Things, 
the digital world in general and therefore, on a wider 
scale, the digital automation of work, will have conse-
quences on employment.
This transformation may result in a decorrelation 
between employment and work.
Both repetitive jobs and skilled jobs are likely to disap-
pear. This movement, if correctly handled and planned 
for, could lead to a renaissance in labour value. France 
is already thinking about this future.

Photo 3 Joint venture between a company and social actors to solve a problem – Hybrid business  (Rêve de scènes urbaines)
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Anticipating changing occupations

Major technological and societal trends are chang-
ing and will continue to change the structure of the 
labour market. It is complex to make a projection. 
Urban projects, and more specifically the construc-
tion sector, have implementation processes that will 
become industrialised.
This is why French actors have already changed their 
approach to employment. Companies no longer think 
in terms of trades but rather needs. They seek to 
recruit based on skills and abilities and not trades. In 
this way, individuals find they are more mobile when 
they want to change sectors or jobs.

Hybrid business

Hybrid business makes two worlds work together, 
that of traditional economic actors and that of actors 
in the social and solidarity economy. It proves that a 
project can reconcile economic profitability and gen-
eral interest. A hybrid business reconciles several crite-
ria: a shared organisation in a joint venture, different 
institutional practices, various sources of financing and 
different forms of economic and social management. 
Thus, from the core of their business model, com-
panies contribute to the inclusive city by developing 
solutions that make it easier for everyone to access 
day-to-day services regardless of social and urban 
constraints. Sustainable mobility, inclusive and shared 
housing and social pricing of basic services are impor-
tant areas for their research and development, carried 
out in partnership with the relevant SSE stakeholders.

See also chapters: Education and training, Sport, Biodiversity
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Education and training

Education generally refers to the first course followed 
after secondary school. It is acquired as part of the 
educational framework, through learning within public 
or private organisations. Later, adults can also benefit 
from continuing professional education.
Vocational training is one of the means available to 
employers to increase the skills of their employees, 
training them in new skills and guiding them in their 
professional career. Vocational training policies are 
implemented in a variety of ways, for example through 
skills development plans.
In 2016, 6.7% of the French GDP (€150 billion) was 
devoted to education, an average expenditure of 
€8,480 per pupil/student. Added to this is €32 billion 
devoted to the vocational training effort (continuous 
education and apprenticeship) or 1.5% of GDP. All 
employers contribute to professional development by 
contributing to the financing of training each year. In 
fact, changing technologies and the emergence of new 
ways of organising work make it necessary to improve 
the employability of their workers and their suitability 
for posts.

YESTERDAY

Transmission: compagnonnage and guilds

All that remains of ancient societies are the buildings 
built, statues carved and pottery created by their arti-
sans and workers.
We also have ancient tools that were designed to 
make human activities easier. Our culture was shaped 
by builders. It endures through objects and the trans-
mission of techniques. Beyond objects and monu-
ments, it endures through the intangible, by passing 
on our technical heritage. In this sense, the guild and 

compagnonnage system transmitted culture by pass-
ing on skills through peer learning. Thus, craftsmen 
and workers and their techniques made it possible to 
build the Gothic cathedrals, real feats when the tools 
available in the Middle Ages are considered. Given 
how long they took to complete (between 100 and 
200 years) these projects could only succeed thanks 
to the transmission of skills. Guilds and compagnon-
nage began to take shape in the 11th and 12th cen-
turies. Historical sources trace compagnonnage to 
the formation of a body of construction workers by 
the abbot of Cluny, at a time when the Cluniac order 
was powerful, with offshoots all over Europe. Guilds 
first appeared in cities. Urban artisans and merchants 
joined forces to regulate their professions and defend 
their interests. Guild statutes divided craftsmen and 
merchants into three categories: masters, apprentices 
and valets (called compagnons, or journeymen, from 
the 15th century). Apprenticeship began around age 
14 and could last from 2 to 12 years. Once the training 
was completed, the apprentice was sworn to follow 
the statutes of his trade and became a journeyman. 
The industrial revolution, bringing new means of com-
munication and transportation, societal changes and 
the emergence of new workers’ dynamics, resulted in 
the disappearance of guilds and the faltering of com-
pagnonnage as a method of learning manual trades.
However, compagnonnage left a deep mark on some 
professions, particularly that of construction. Today, 
the association of the Compagnons du Devoir et du 
Tour de France continues to transmit these values and 
trains apprentices throughout France.
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The city created by engineers

Initially unified, the professions of architect and engi-
neers became separated from the 18th century. 
Engineers took over the prerogative of designing 
defence and other public works, shaping the territory 
with roads, bridges and canals. Above all they were 
team leaders and managers, assuring the production 
of goods and services while developing new products 
and optimising processes.
Engineers were trained in special schools which 
took over from the royal schools (in the 16th and 
17th centuries).
Originally intended to train qualified individuals able 
to develop assets for military use, an engineer’s train-
ing included public works from 1747, when Trudaine’s 
influence helped the foundation of the École royale 
des ponts et chaussées (now the École des Ponts 
ParisTech). The School of Arts and Crafts soon fol-
lowed (1780, now the Arts et Métiers ParisTech), 
then the School of Mines of Paris (1783, now, Mines 
ParisTech) and then the Central School of Public 
Works (1794, now the École Polytechnique).
The State’s engineers constituted a Corps. These 
schools laid the foundations for today’s engineering 
courses.
The industrial revolution required a large force of 
engineers. In 1829 the Écoles Centrales opened the 
field to civil engineers (as opposed to State engineers). 
They were trained to solve industrial problems and 

help society progress. The industrial revolution 
extended their field of action to infrastructure, net-
works and structures. The number of training courses 
multiplied.
In order to achieve the objectives set for them, engi-
neers needed strong scientific and technological skills. 
Their training required a balance between theoreti-
cal knowledge and operational know-how obtained 
through internships, field visits and study tours. From 
1920, their training included instruction on metal 
structures and reinforced concrete. Since 1934, and 
still today, the Commission des titres d’ingénieur 
approves the schools qualified to train engineers. 
There are 207 in France.

TODAY

From specialisation to transversality

The excellence of French engineers lies in their many 
opportunities and in their generalist training. It is this 
that allows them to have a global view of subjects. Civil 
engineers are responsible for the design of technical 
networks in urban areas. Initially related to objects 
and techniques, training courses are now focused on 
themes such as water management, renewable ener-
gies, etc.
The Rio Summit of 1992 raised awareness of the 
urgency of taking into account environmental and 
social issues in the construction of urban space. As 
a result, it’s impossible to think about town planning, 
strategy and construction without considering the 
knock-on effects. The shift to integrating sustaina-
ble development into urban projects has helped to 
change education. Training courses have very quickly 
integrated these considerations and no longer resem-
ble traditional disciplinary training courses. The first 
multidisciplinary courses (civil engineering and urban 
planning, geography and environment, etc.) generally 
appeared in the university environment.
The French specialist higher education schools were 
later in adopting them and putting their intellectual 
potential at the service of these new forms of learning.
Pure technical skill is no longer considered neutral (or 
absolute), so sociological attributes (uses) need to 
form part of the training. This is how the urban pro-
fessions became open to training courses other than 
those of engineering.

Photo 4 Dagobert visiting the construction site of Saint-
Denis, The Great Chronicles of France by Robinet Testard, 

15th century  (The Great Chronicles of France,  
Dagobert visiting the building site of Saint-Denis  

& The Campaign of Dagobert I in Poitou, Robinet Testard, 
French National Library, 15th, CC0)
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Digital as a facilitator of access to knowledge

Real growth is taking place in the French market for 
the construction and operation of buildings and urban 
infrastructures: many companies have seized the very 
real opportunities offered by digital transformation, 
even if, for example, the construction sector is still 
only in the process of transition with regard to accom-
modating the increased complexity and technicality of 
some projects. This shift to new technologies neces-
sarily impacts the training of employees and future 
employees. Requirements for new skills are emerging. 
The first concrete manifestation of the digital revolu-
tion in urban activities was the arrival of BIM. Training 
organisations are very responsive, and training in the 
use of BIM, from technicians to experts, is already 
growing.
Digital is positioned to be a facilitator of the transmis-
sion of knowledge.
Aware that education is being transformed by digi-
tal technology, academic players and companies have 
quickly set up e-learning modules in both MOOCs 
(Massive Open Online Courses) and SPOCs (Small 
Private Online Courses). They are particularly useful for 
learners to acquire theoretical knowledge, enrich their 
general culture and develop their technical knowledge.

TOMORROW

Remove the constraints on training courses 
and tailor their approach

Training courses that used to be specialised and tech-
nocratic are evolving to become more global and thus 
make it easier to change career or sector over a work-
ing life. It seems essential to create training courses 
that will act as bridges between professions, espe-
cially the “new” professions, those transformed or 
created by digital and ecological transitions. Training 
tends to become transdisciplinary, favouring a “project 
approach” and collaborative work.
This decompartmentalisation with include:
– more flexible degrees including modular referentials 
that vary according to the demand for skills;
– professional retraining courses based on skill bench-
marking allowing an individual to move from one pro-
fessional sector to another.
For this objective to be achieved, sectors such as 
industry, health, construction, hospitality, catering, 
manual trades and digital must have common spaces 
in which to meet and share their needs. It is only by 
creating new ways of managing training institutions, 
designed to be able to cope with constant change, 
that these spaces can emerge.

Photo 5 MOOCs facilitate the acquisition of theoretical knowledge (Max Pixel, CC0)
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The new technologies will be a decisive asset in the 
design of training courses tailored for the career and 
ambitions of the individual but also for the needs of 
the market and the openings that individual is suita-
ble for. Until that point arrives, training courses where 
the individual is required to be physically present will 
remain the norm. Digital technology will pave the way 
for mixed training where fundamental knowledge or 
pre-training can use e-learning and most of the face-
to-face training will be used for the learning and prac-
tice of interpersonal skills. In addition, virtual reality 
can be used to simulate dangerous situations. As the 
automation of work grows, individuals must develop 
human capabilities that reflect creativity, dexterity and 
flexibility when faced with problems.

Companies: active stakeholders in training

In France, four out of five vocational students take 
a vocational baccalaureate, which covers a hundred 
specialties. There is a more than 80% success rate, but 
there are still difficulties finding employment.
The concept of vocational training is undergoing a pro-
found change. 2018 saw major reform. Since Jacques 
Delors’ reforms in 1971, following the 1968 Grenelle 
agreements, and the spirit of equality linked to them, 
vocational training reforms have rapidly followed one 
another in France.
With the 2018 reform, the French government wants 
to open up the system, allowing a certain deregulation 
of vocational training by strengthening the balance 
between supply and demand. The aim is to ensure 
the development and efficiency of vocational training 

schemes: better professional integration, safeguarding 
career paths and maintaining employment in a con-
text of increased need for new skills.
Apprenticeship seems to be a solution for matching 
the necessary basic skills that will allow the employee 
to develop in the future (i.e., academic training), with 
the immediate needs of the employer who will deter-
mine which skills and technical knowledge the learner 
will acquire. The goal is to create a recognised diploma 
that gives employees internal and external mobility.
Workplace training needs to be developed to respond 
more quickly to changing business needs. These latter 
will be given greater autonomy in the internal train-
ing of their employees. This model calls for a rethink 
on how working time is organised and projects are 
managed in order to offer operational staff the time 
to train and be trained. But the artificial intelligence 
revolution should lead to human work becoming less 
automated. So, the time freed up in this way could be 
used for training.
As already seen above, part of the training for work 
can be acquired via short e-learning modules for the 
acquisition of knowledge and part via face-to-face 
training, for example, when it refers to professional 
feedback and observational monitoring of projects. In 
addition, virtual reality can be used to simulate dan-
gerous situations.
Tutor training could provide structured follow-up. 
Success will be measured by action. This format is 
particularly relevant for the first levels of qualification, 
in order to place learning in a global perspective and 
thus to give the learner a feeling of personal efficiency.
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Photo 6 Training for work through a site visit  (Credit : EGF.BTP)

See also chapters: Social responsibility, Culture, Communication and digital
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Culture

The word “culture” is used to designate all activities, 
beliefs and practices common to a society or a par-
ticular social group. We are interested here in the 
material culture and concrete elements in the lives of 
French people. This is the most popular through cul-
tural policies, and is divided in France into nine areas: 
architecture, visual arts, audiovisual, cultural educa-
tion, books, historic heritage, press, advertising, live 
entertainment.
How to conserve, exhibit, support, democratise, even 
produce this culture ?

YESTERDAY

According to Jean-Michel Djian, “cultural policy is a 
French invention” born of the continuing concern 
of the monarchic, imperial or republican powers to 
absorb, in the name of national mystique, the protec-
tion of artistic heritage and by extension to encourage 
what it will become. (…) The French cultural policy is 
distinguished in fact by its long history, the strong pres-
ence of the State, and the continuity of institutions 
throughout the centuries.

The institutionalisation of culture: 
From the mid 19th century to the Malraux era

Built heritage was to emerge very early on as an 
expression of French culture. Prosper Mérimée, author 
and inspector of historical monuments, worked to put 
together the first list of historical monuments that was 
published in 1840 and which thus comprised 1,082 
monuments.
Culture developed in France under the Third Republic, 
with the establishment of the public primary school, at 
once secular, obligatory and free of charge, in 1881.

It is an anti-clerical republican culture extending 
through to museums, places of remembrance (mon-
uments to the dead) and commemorations (national 
holidays introduced in 1880). In opposition to this 
vision of culture, was that of the partisans of the moral 
order, who notably initiated the construction of the 
Sacré Cœur Basilica following the Commune of Paris 
(1871).
It was in 1959, under the presidency of Charles de 
Gaulle, that was created the Ministry of Cultural 
Affairs headed for a decade by André Malraux. There 
were two orientations: firstly, a heritage policy (for 
example the MuMa Le Havre) in view of conserving 
cultural property; secondly, a creation support pol-
icy through the setting up of Maisons de la Culture 
in French cities (Bobigny, Le Havre, Caen, Bourges, 
Amiens, Grenoble, etc.). It was at this time that the 
restoration of the most important French historical 
landmarks was accelerated: Versailles, Le Louvre, Les 
Invalides, Chambord, Fontainebleau, Vincennes; The 
cathedrals of Reims, Strasbourg, Paris… In all a total 
of over one hundred monuments. A general inven-
tory of monuments and artistic wealth was created, 
with the aim of attracting attention to the architecture 
called “minor” (without date or author, belonging to 
the ordinary urban milieu) and industrial architecture. 
The Malraux cultural policy above all favoured the 
most accessible arts: performing arts, museums, cin-
ema, music, etc. The Malraux culture in terms of art 
and its links to several leading artists (Matisse, Braque, 
Picasso, Giacometti) opening the way to commissions, 
including to André Masson in 1963 for the Odéon 
ceiling and marc Chagall in 1962 for the Opéra de 
Paris. Malraux stood out also through a firm desire to 
see French culture spread abroad, notably the sending 
of the Mona Lisa to the United States in 1963.
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He marked the urban landscape through his Malraux 
law (1962) which, on the one hand, provides a fis-
cal framework for the restoration of buildings and 
old ‘listed” real estate and, on the other, takes into 
account the existence of coherent urban complexes 
and organises their development in “protected areas”.

The popularisation of culture post May 68

While considered a participant in the creation of an 
homogenising “State culture”, the actions of Malraux 
were called into question in the mid-60s. Theatre was 
to be the pioneer in this regard, and gained popu-
larity under the impetus of the Théâtre National 
Populaire (TNP), where Jean Vilar was appointed to 
the presidency in 1951. Up until 1963, the TNP trav-
elled throughout France and also twenty nine other 
countries; in province, numerous theatrical companies 
followed suit and sought to promote this popular the-
atre. This notably allowed for the establishment of the 
Theatre de la Cité in Villeurbanne in 1957.

The social movements of May 68 established every 
individual as a creator. It was at the beginning of the 
1970s that everyday objects and decor were inte-
grated into the scope of heritage. We saw the first 
ecomuseums appear, like that of Creusot in 1973. 
Beyond ethnological heritage, the local authorities 
affirmed their interest in local heritage, a source of 
identity affirmation and tourist-based revenue.

Under the government of François Mitterrand (1981-
1995), tthe Minister of Culture Jack Lang followed 
this movement with the “cultural imperative”, to 
prevent art from becoming restricted to an elite. 
The budget allocated to culture was doubled. By the 
beginning of the 1970s, major projects were under-
way in view of creating cultural spaces open to the 
public: Centre Georges Pompidou (1977, by archi-
tects Renzo Piano and Richard Rogers), the Orsay 
museum (1986, by Renaud Bardon, Pierre Colboc and 
Jean-Paul Philippon), Opéra-Bastille (1990, by Carlos 
Ott), Grand Louvre (1994, by Ieoh Ming Pei), Cité 

Photo 7 Ceiling of the Opéra Garnier by Marc Chagall  (Pixabay, CC0)
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de la Musique (1995, by Christian de Portzamparc), 
the National Library of France (1997, by Dominique 
Perrault).
Also created in 1982 were the Fête de la musique 
(the summer music festival) and in 1984 the Heritage 
day, both of which were copied throughout the world. 
The aim of these events was to make culture more 
accessible, allowing it, during one day, to invade the 
streets and open itself for free to citizens and tour-
ists. Other cultural sectors are recognised, like fashion, 
photography (École nationale de la photographie in 
1983), comics (Centre national de la bande dessinée 
et de l’image in 1983), design and advertising.
Cultural entertainment programs were launched 
in provincial cities, both permanent (Futuroscope 
in Poitiers) and occasional, like the Printemps de 
Bourges music festival, the International Comics 
Festival in Angoulême, the Lorient Festival inter-
celtique, Rencontres de la photographie in Arles 
and the Montpellier Festival de danse. In 2018, we 
counted close to 1,800 art festivals. The regional con-
temporary arts fund was created in 1982, in the form 
of a State-region partnership. The mission of these 
physical spaces is to group together public contempo-
rary art collections, to disseminate them to new pub-
lics and raise their awareness about current creations, 
They help to support young artists, often being their 
first buyers.
The approach of culture was thus centred on inno-
vation and creation in contrast to the universal and 
instructive approach defended twenty years earlier. It 
was henceforth about broadening the domain covered 
by State cultural intervention to amateur practices in 
so-called “minor” genres and to cultural industries.

TODAY

A decentralised culture demanding 
territorial attractiveness

Cultural democratisation has progressively given 
way to territorial development and social cohe-
sion. Economic impact, territorial attractiveness and 
national influence are the new cultural dimensions 
claimed by local elected officials at the end of 1980, 
shortly after the first decentralisation laws liberating 
the action of local communities. This is seen in particu-
lar in the enhancement of local heritage: rural, with the 

continuation of the movement of ecomuseums, but 
also industrial with the enhancement of old sites until 
now excluded.
The Roubaix swimming pool is an excellent exam-
ple: this former swimming pool, an Art Deco monu-
ment, designed more especially for the working class 
population, was rehabilitated, by Jean-Paul Philippon, 
and transformed into a museum. The André Diligent 
museum of Art and Industry succeeded in preserv-
ing its heritage: the pool is bordered by statues, the 
shower cubicles that surround the space become win-
dows and the ceramic walls are hung with paintings.

Recently, a culture deconcentration movement was 
launched. Thus appeared extensions of certain key 
institutions, like the Pompidou centre in Metz (2010, 
the Louvre at Lens (2012), and the national archives 
at Pierrefitte-sur-Seine (2013), the aim being to afford 
access to this culture to all inhabitants countrywide. 
Something that had previously been considered as the 
only “real” culture (theatre, opera, museum, classical 
music concerts, etc.) is progressively led to compete 
against a more popular culture (series, games, films, 
sports, etc.), easily accessible by the whole popula-
tion. This policy is exported around the world (Louvre 
d’Abou Dhabi (Jean Nouvel).

Culture as a social cohesion tool

Culture is increasingly more mobilised to combat 
urban and social segregation. The projects aiming at 
cultural diversity and the participation of inhabitants 
open the way to the social development of certain 
districts and improving “live together better”. This 
approach is seen, for example, in the public interven-
tion in favour of rap, and by the development of new 
structures. That is, for instance; the case of the “Darwin 
Ecosystème” in Bordeaux, located in the heart of the 
future ecoquarter Bastide-Niel. Today, it houses 260 
businesses and 50 associations and ranks second on 
the list of most visited tourist sites in Bordeaux. In 
addition to providing exceptional social quality, these 
sites ensure the dissemination of a culture other than 
that promoted in the key institutions and give a voice 
to emerging artists.
Another proposition is the multiplication of uses on 
a site, in view of reaching a varied public. To this 
end, the RATP (Paris public transport operator) 
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proposed, once monthly, the “Thursday dance“ at 
the Bibliothèque Francois-Mitterrand bus stop, where 
users are able to attend a dance demonstration by 
professional artists, then are invited to participate and 
learn the basics.
Culture thus appears unlike an enhancing of historic 
relics, national or monumental but rather as a tool for 
social cohesion, opening the way to the development 
of shared cultural landmarks. And the question of 
“immaterial heritage” arises, comprising oral traditions, 
lifestyles, language, recreational activities, and charac-
terised by the absence of origin and author (Fest-Noz 
in Brittany, lace at Alençon, French gastronomy, etc.).

Technique at the service of culture – 
example of the Louis Vuitton Foundation

Today, the evolution of technologies allows increas-
ingly more efficient structures to be created, by 

placing innovation at the service of construction. This 
is notably the case for the Louis Vuitton Foundation, 
inaugurated in 2014.
Designed by Frank Gehry, the monumental and orig-
inal character of the edifice obliged its builders to 
re-think skills, like at the time of Leoh Pei who had 
had glass manufactured by Saint-Gobain up until then 
reserved for small surfaces. The manufacture of the 
13,500 m2 glass-clad wall notably required the crea-
tion of a special oven in view of meeting the require-
ments specific to size, curvature and slenderness 
imposed by the architect. This formidable technical 
challenge was met head-on thanks to the relentless 
pursuit of innovation in design, notably through the 
use of 3D software, to allow complex shapes to 
be created. Gehry Technologies received the BIM 
(Building Information Modeling) award of excellence 
of the American Institute of Architects and, due to its 
exemplary environmental approach, the project was 

Photo 8 Galerie des sculptures du musée d’art et d’industrie de Roubaix housed in a former swimming pool   
(© La Galerie des sculptures (musée d’art et d’industrie Roubaix), Jean-Pierre Dalbéra, Flickr, CC BY 2.0)
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chosen as pilot in the development of the new HEQ 
standard (High Environmental Quality) dedicated to 
cultural buildings.

TOMORROW

A new use of space: transitional  
urban planning

Different initiatives were developed to consider 
how to better integrate culture into urban areas. 
The appropriation of ephemeral spaces constitutes 
a response. Cultural activities have recently been 
set up in industrial wasteland and cities in transition. 
With time, the latter could possibly be perpetuated 
in future development projects. Nantes is a perfect 
illustration of this, by proposing to build an ephemeral 
town based on culture. The city gave free rein to an 
association to experience an “arts and culture zone” 
on the site of the future ZAC of Pirmil-les-Isles, during 
a five-year transition period. In Paris, the temporary 
site of Les Grands Voisins, that occupies the place 
of the future Saint-Vincent-de-Paul quarter planned 
for 2023, allowed 600 people to be housed and the 
deployment of the activities of 250 associations, start-
ups, artisans and artists between 2015 and 2017. The 
Darwin Ecosystème site in Bordeaux also possesses 
temporary structures which will give way to the future 
écoquartier Bastide-Niel. These places make it pos-
sible to create a cultural dynamic that will live on in 
future districts.
Along the same lines, Le Grand Paris has, during the 
construction period, set up La Fabrique du Métro, 
home of the Greater Paris project. This body play-
fully highlights the works and offers activities on the 
territory (Participative construction sites, city walks, 
etc.). In 2020, the Parisian metropole will be setting up 
“Cultural Olympiads”, including the Paris-Seine-Saint-
Denis axis (where the Olympic Games will be held) 
which will be particularly active. Once the works are 
completed in 2024, the Grand Paris will be proposing 
more than thirty new unusual architecture together 
with a collection of perennial and Nomadic visual and 
living artwork, in view of participating in the constitu-
tion of a new cultural heritage of the 21st century.

The digitisation of culture

Another point of access to culture is digital. Museums 
already digitise their exhibitions to provide occasion-
ally free internet access (the Louvre, for example).
They dematerialise and relocate. Today, other muse-
ums, such as the Paris Museum of Natural History, 
use virtual reality tools to afford access to a new type 
of content. Future cultural installations should thus 
speedily adapt to the arrival of these new media, in 
view of reaching a new public.
The computer control of lighting installations will 
allow increasingly more sounds and lights to be imple-
mented so as to enhance the architectural heritage of 
French cities. Thus, each year, the city of Lyon organ-
ises its own sound and light festival and a good num-
ber of cathedrals such as Rouen and Chartres offer 
their facade for shows.

International influence

On 10 August 1793, the Louvre museum opened 
to the public with an exhibition of royal collections. 
Initiated by Louis XVI, it was the 1st Republic that 
brought us the Palais des arts that we know today. 
The history of French museums is rich and ancient. 
During the French Revolution, the goal of Alexandre 
Renoir at this time was to preserve national treasures. 
It was from these founding events that would endure 
a long tradition of art conservation and exhibition. 
More recently, the Presidents of the Fifth Republic 
wanted to bring their own touch and thanks to them 
we owe museums such as the Centre Pompidou, 
the Musée d’Orsay, the renovated Louvre and even 
the Musée du Quai Branly. French museums and 
their curators have forged expertise in the manage-
ment and exhibition of collections. This know-how is 
today recognised worldwide. The export of French 
museums is growing. 2020 should see a branch of 
the Centre Pompidou open its doors. The Louvre, in 
association with other museums like Musée d’Orsay 
and Versailles, won a contract for a billion euros for 
the construction, management (loan of artwork over 
ten years and organisation of temporary exhibitions) 
and the development of a museum on Saadiyat island 
in the Emirate of Abu Dhabi..
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See also chapters: Architecture, Public spaces, Recreational activities

Photo 9 Les Grands Voisins in the former Saint-Vincent de Paul Hospital in Paris  
(© Les Grands Voisins @ Paris, Guilhem Vellut, CC BY 2.0)
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Recreational activities

Leisure and recreational activities are synonymous 
with free time, relaxation, time for oneself. Above all, 
they are a search for entertainment, amusement and 
pleasure. Recreational activities are the ideal time for 
both introspection and socialisation. In modern soci-
ety leisure activities are a part of our schedule.
Recreational activities are above all cultural and sports 
activities. Current entertainment is the fruit of a long 
history.
For the most part, their roots can be traced as far 
back as Greek cities and the Roman Empire. Already 
these populations had built theatres, amphitheatres, 
arenas which played a central role in city life. They 
were intended for both the elite and the people.
The leisure industry emerged in the 19th century for 
the bourgeois class and the aristocracy. Entrepreneurs 
invested in fledgling tourism. Recreational activities 
then extended beyond the purely private sphere to 
include public gatherings. The industry prospered, in 
France, with the emergence and democratisation of 
annual paid leave. The Matignon Accords of 1936 
signed by the Front Populaire, is a symbol of this: the 
working class discovered holidays and went in search 
of entertainment.
Finally, the post-war era and its period of growth saw 
consumption as a leisure pursuit. The 20th and 21st 
centuries saw the urban explosion and a reduction 
in work time. At the same time, leisure activities are 
invented and new technologies emerged. The offer 
of recreational activities was adapted to the charac-
teristics of the population. City life and the modern 
era implied particular types of recreational activity. 
Recreation and the equipment to which it was ded-
icated actively participated in changing the city. They 
modified its organisation, its planning. Spaces became 
durably impacted by leisure infrastructures.

The latter could occupy or orient districts, even entire 
territories, through their regrouping, their dimension 
and even their use as a territory development tool. 
Their programming in land development constituted 
veritable attractiveness challenges. Today, leisure 
equipment like parks, libraries and sports spaces are 
points of centrality and instrumental in facilitating 
exchanges.

YESTERDAY

Parks in dense urban areas

It was in 1779 that the private Parisian estate of the 
Duke of Chartres, the future Parc Monceau, was 
opened to the public as a garden spectacle, against 
an entrance fee. This phenomenon then multiplied, 
with the Tivoli, Idalie, Bagatelle and even Elysée parks, 
together constituting the ancestor of leisure parks.
In the industrial era, a more hygienic approach influ-
ences the stakeholders of urbanisation. The idea of 
large parks in cities gained ground under the Second 
Empire. The parc de la Tête d’Or in Lyon opened in 
1657, the Bordeaux park in 1888. Hausmann devel-
oped two “green lungs”, or parks around the city 
of Paris, these being the Bois de Boulogne and the 
Bois de Vincennes together with the Parc des Buttes-
Chaumont (created by Jean-Charles Alphand), featur-
ing concrete taking shapes that imitate nature.
In Paris during the reign of Louis XVI, at the start of 
the Second Empire, date on which commenced the 
great works, the Boulevard du Temple was baptised 
the “boulevard of crime”. This nickname came from 
the fact that a large number of theatres that pro-
grammed performances revolving around crime were 
concentrated at this location.
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The latter contributed to giving a particular brand 
of soul to the entire district, one that had become 
a place of amusements and enjoyed numerous cafés.
The Haussmanian transformations led to theatre being 
seen as the veritable point of centrality of modern 
society. Parisian nightlife was thus punctuated by cab-
arets where people came to mingle with the riffraff. 
They were concentrated in Montmartre, where artis-
tic life flourished. More generally, the main boulevards 
were meeting places, where café terraces invited chat 
and people-watching. The “Café Parisien” becomes 
an archetype. Likewise, operas were multiplying in 
France’s main cities, shaping their neighbourhood, 
with the opening of boulevards and large squares on 
their forecourt.

Water tourism: spas and resorts

Water has been synonymous with relaxation from 
ancient times. Hydrotherapy was practiced in Roman 

Italy. This type of water-based cure was then made 
accessible to the French petty bourgeoisie in the first 
half of the 19th century.
It played a vital role in the tourism of that time. It was 
above all the practice of therapeutic baths that popu-
larised the seaside and spas before drifting towards a 
simple pleasure.
From their premises until the eve of the Second 
World War, most spas in France were located in small 
communes. Receiving patients in the summer months 
required important facilities dedicated to relaxation 
and recreational activities: casinos, parks, sports equip-
ment, golf, sailing, baths. These infrastructures actively 
participated in sociability.
Thus were developed the spas of Vichy, Thonon, Aix-
les-Bains and the seaside towns of Deauville, La Baule 
and Arcachon.
The post-war period and the development of tour-
ism compelled the French government to urban-
ise the coastline. Thus emerged seven new spas in 

Photo 10 Bois de Boulogne under the Second Empire and after the Haussmannian transformations   
(The Miriam and Ira D. Wallach Division of Art, Prints and Photographs: Print Collection,The New York Public Library.  

«Extrémité du lac du Bois de Boulogne.» The New York Public Library Digital Collections. 1857.)
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Languedoc-Roussillon, the most characteristic of which 
is Grande Motte with its emblematic architecture.

Swimming pools: 
an intrinsically urban practice

The rise of the industrial city, with its density, pollu-
tion and urbanisation gave rise to the emergence of 
modern sports adapted to urban life. The first half 
of the 10th century saw the proliferation of public 
baths and swimming schools. The facilities are still 
made of wood, installed on a barge on a river, like 
the Seine. Some public baths were designed around 
housing units, like the Emile Muller workers’ housing 
estate and the cooperative de Guise that had been 
equipped with a height-adjustable pool to allow chil-
dren to swim safely. Aquatic activities correspond to 
the hygienic ideas of the period and to the demand 
in urban recreational activities. During the 1880s, cov-
ered heated pools multiplied to promote recreational 
activities. 1910 to 1930 was the golden age of swim-
ming pool construction in major French cities. With 
the arrival of the 1924 Olympic Games, the city of 
Paris built the modern Butte-aux-Cailles swimming 
pool (13th arrondissement) with its new facilities. The 
tank in concrete and held by pillars is ceramic-lined 
assuring a high degree of sealing. The aquatic equip-
ment of this period continued these techniques. The 
concrete, reinforced at a later stage, was used to 
install large glass walls sometimes equipped with Art 
Deco stained glass. Ceramic is very resistant, inexpen-
sive and can be used to build original decors. Paris 
calls on the most emblematic of concession-holders 
of which was the Bains de France company, which is 
at the origin of the Molitor swimming pool (1929, 16th 
arrondissement) and the Pailleron swimming pool 
(1933, 19th arrondissement), both the works of the 
architect Lucien Pollet. As for the hygienist architect 
Henri Sauvage, who designed the Amiraux swimming 
pool (1926, 18th arrondissement).
During the post-war boom, successive governments 
promoted swimming, with a particular focus on 
schools. A good number of swimming pools were 
built in the regional capitals and even all canon capitals. 
For the latter, the aquatic equipment was designed 
generally in the form of outdoor pools propitious to 
summer fun.

TODAY

Major urban structuring equipment

France is rich in large-scale infrastructures able to 
accommodate a large public. These infrastructures 
greatly facilitate the organisation of important events 
including sports, culture and music.
In 1981, the Minister of Culture Jack Lang made 
his desire known to design large-capacity theatres 
throughout France on the outskirts of cities. Seventeen 
modular Zeniths opened their doors. The capacity of 
theatres ranged from 6,000 to 12,000 people depend-
ing on the hall. Hence they were designed to accom-
modate concerts with a standing configuration as well 
as a musical comedies with a seated audience.
In France, important sporting events were catalysts for 
investment for the construction and renovation of sta-
diums. To this end, infrastructures emerged that had 
to be built based on a binding schedule which impacts 
their construction. The 1998 World Cup led to a 
600 million Euro investment for stadiums and resulted 
among other things in the construction of the Stade 
de France. Likewise for the 2016 European football 
championship.
From 1980 through to the early 1990’s, France wit-
nessed the opening of leisure parks, this including Puy 
du Fou, Parc Asterix and Disneyland Paris in 1992. 
The reception of this infrastructure in France was a 
success in respect to the competition with Spain as 
to its installation in Europe. In 2016, the park hosted 
close to 13.4 million visitors.

Holiday villages

In the years following the Second World War, a holi-
day formula was developed that is still popular today: 
the holiday village.
Center Parcs, Belambra, Pierre & Vacances, Club Med 
are unrivalled players in the sector.
Composed of houses and small buildings, every village 
is equipped with all necessary amenities that make 
holidaymakers lives easy with no need to leave the 
site in search of entertainment. They dispose of gen-
eral infrastructures for playing outdoor games, water 
sports, for relaxation and for night life
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Retailtainment

Far from shopping centres that are lined with simple 
retail shops, retailtainment projects attempt to trans-
form the customer experience at points of sale into 
a genuine leisure activity. They combine commerce, 
sales in the traditional sense of the term and entertain-
ment in one and the same space.
Their aim was to crystallise all French weekend out-
ings into one place.
Thus, it was in 2016 that Paris Vill-UP opened its 
doors. With over 24,000 m2, Parisians can enjoy 
shops, restaurants, a cinema and other forms of enter-
tainment including a free fall simulator. Other projects 
of this type are under development like the Alpha 17 
project (Immochan) in Provence with its playgrounds, 
its rest areas, areas for physical activities and of course 
its shops and restaurants.

Reclaiming urban space

The city is built inside the city, it densifies, continues 
to urbanise but no longer spreads. This paradigm 
brought with it new practices and new modes of lei-
sure consumption.
Thus, from the reconfiguration of spaces developed a 
transitory urbanism.
Ephemeral cultural venues were set up in fallow 
land, transitional spaces before the definitive project 
emerged. Also, it was the density and the pace of life 
that pushed the municipalities to install urban sports 
furniture and more generally small cultural facilities 
with, for example, street exhibitions. Urban acupunc-
ture was applied. In the same way, the old trade flow 
networks – the rivers - were reappropriated. They 
became leisure arteries in the image of the Canal 
Saint Martin and the banks of the Seine. The infra-
structures of small size and diffuse were installed along 

Photo 11 Center Parcs de Neuville-sur-Ailette (Aisne)  (Photothèque Vinci, DR)
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their banks and even on the water, like temporary 
swimming pools.

TOMORROW

Create leisure centres ex-nihilo

EuropaCity is a planned project in the Gonesse tri-
angle, between Paris and Charles de Gaulle airport 
stretching over close to 80 hectares.
A veritable city dedicated to the leisure activities of 
the greater Paris public, French and international, has 
to be built. This tourist project situated within global 
movements will thus be connected thanks to the future 
line 17 of the Grand Paris Express, the airport and 
its TGV (French high-speed train) service. The com-
plex, whose construction was slated to commence in 
2019, is to cost an estimated 3.1 billion euros. Auchan, 
the mass distribution group, together with a Chinese 
investor, Wanda, are the initiators. It will comprise 

in the first instance, 2,700 hotel rooms, bars, restau-
rants and night clubs. An entertainment complex with 
a theme park, a water park, a circus, ski runs, and a 
modular concert hall seating between 3,000 to 5,000 
people in the second instance. Particularity for a pro-
ject of this magnitude, it will not have residential real 
estate.
A leisure centre complete with a dynamic surfing 
wave is in project stage at Sevran. Modern technology 
makes it possible to offer leisure sports in an urban 
area thus far restricted to coastal areas.

eSport

The digital revolution modified in-depth the practices 
of individuals. Sports and role playing video games over 
the internet and on consoles are disseminated to the 
younger generations. Gradually, the battle between 
players became formalised. Today real events draw 
the crowds.

Photo 12 ÉeSports events  (Photo by Jamie McInall from Pexels)

12215_.indb   54 03/02/2020   15:58



Recreational activities

55

This type of competition requires specific infrastruc-
tures like stands, giant screens, important sources of 
energy and an efficient high-speed internet connection. 

Las Vegas studied the creation of an arena dedicated 
to eSport. France having been one of the key sector 
players in Europe, could rapidly do the same.

See also chapters: Public spaces, Sport, Culture
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Sport

Sports and urban development are topics rarely 
designed jointly. Yet, sports allow the city to be 
designed in a different way. Thinking an active city, 
whose public spaces encourage physical activity, makes 
it possible to integrate public health and quality of life 
issues into urban design. A universal tool to engage 
society in all its diversity, sports can be part of many 
territorial public policies and is often used as a lever of 
social and professional inclusion and insertion. Major 
sporting events can be a veritable territorial transfor-
mation and regeneration accelerator as proven by the 
Barcelona Olympic and Paralympic games in 1992 and 
even London in 2012.

YESTERDAY

Sports to transform urban spaces: 
the example of the Stade de France 
and the transformation of Plaine Saint-Denis

The Stade de France is the French symbol of the 
regeneration of a territory through sports. To host 
the 1998 FIFA World Cup, the construction of a large 
stadium was required. A site on the former industrial 
area of La Plaine Saint-Denis was selected. This infra-
structure served as a trigger for the renovation of the 
territory.
This project can be considered a success as it was 
designed in conjunction with a structuring of the terri-
tory in terms of governance and urban space project. 
Indeed, created at the same time was the inter-munic-
ipal association “Plaine Renaissance” in view of piloting 
both the territorial and stadium project.
In 1998, an inter-municipal charter was signed by ten 
cities: Aubervilliers, Épinay-sur-Seine, La Courneuve, 
L’Île-Saint-Denis, Pierrefitte-sur-Seine, Saint-Denis, 

Saint-Ouen, Stains, Villetaneuse, Pantin. This union 
prefigured territorial co-operation that is today the 
Établissement Public Territorial de Plaine Commune. 
Moreover, the Stade de France is a symbol of the 
new urbanism policies that rely on the integration of 
infrastructures into urban environments with the aim 
of leaving a tangible legacy to major sporting events. 
This called for the landfill of the A1 motorway, the 
requalification of the relevant districts and territorial 
economic development focused on hosting large 
companies.
Needed for a territory suffering from deindustriali-
sation was a change of image, an accelerated return 
of investment and therefore enhanced attractive-
ness. The Stade de France project integrated these 
objectives.
The concession model, new management model for a 
new French stadium, was chosen for the construction 
and operation of the latter. A consortium formed by 
VINCI and Bouygues was retained.

TODAY

Beyond the urban impact,  
sports as a lever of social inclusion

The case of the Stade de France proved the ability 
of major sporting events to transform urban spaces. 
However, it is essential not to think about urban ren-
ovation solely in terms of urban transformation, it 
must be accompanied by a social component. Sports 
and major events can also contribute to virtuous soci-
etal transformation and engage residents in the life of 
society.
Sport, since first taken into account in urban policies, 
in the 1990s, has seen its role evolve. Sport is now a 
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tool of public policies, which can durably affect the 
territories through urban projects dedicated to it and 
more widely act on the lifestyles of new generations. 
In France, sport is very widely used in urban renewal 
projects in view of creating social cohesion.
It takes shape through two objectives. First, a desire to 
reduce inequality in access to sports is expressed. This 
involves the integration of sports equipment in dis-
tricts: like gyms, swimming pools together with urban 
furniture and sports equipment open to all in the pub-
lic space (urban apparatus, city-stadium, etc.). Then 
the strengthening of social cohesion can be favoured 
by coaching sports activities, support for education 
on citizenship, through sports, and the integration of 
sports in a pathway of social and professional insertion.

Using sports as a tool for social inclusion also means 
providing an answer to questions of society that 
impact urban policies, like the refugee question. 
Sports can be a way to create a link with excluded 
populations and favour the social inclusion of refugees 
in their host communities. Cities and communities are 
very involved in these objectives, in particular the city 
of Paris.

Photo 13 Stade de France  (Philippe Guignard/Air Image/Photothèque Vinci)
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Photo 14 Sports in an urban environment  (Médiathèque LafargeHolcim, photographer Rüdiger Nehmzow)

Focus on the local initiatives that use sports as a lever of social inclusion

Sports in the city

The “Sport dans la Ville” association promotes insertion through sports. It installs sports and its values in the 
”city’s policy” districts by creating sports centres in view of accompanying young people. The objectives are 
multiple: combat early school leaving, accompany their personal development and their professional insertion 
(82% of young people enrolled in the city’ job program access training or a business activity). More than 6,000 
young people in France participate in the programs of the association. Beyond sports centres in the heart of the 
districts, Sport dans la Ville has also created a “campus” in Lyon housing sports infrastructures (7 football pitches, 
basketball court, etc.) and a building where training is organised and programs implemented. Another campus is 
under development by the association in Seine-Saint-Denis.

Jules Rimet Workshops

For the last five years, the “Ateliers Jules Rimet” have been developing the gateway to inclusion, that is sports, by 
proposing learning to read and write based directly on the passion of youth for sports. “Lire et courir, il ne faut 
pas choisir” (read and run, don’t choose), as tirelessly repeated by the author Paul Fournel. Recent digital tools 
have also linked sports to video, photography, typography and school support. Young people are enthusiastic 
when it comes to training sessions: this energy should be used in other areas.
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TOMORROW

The 2024 Olympic and Paralympic games 
in Paris: provide a legacy for the territories

The Olympic and Paralympic Games are among 
the biggest sporting events worldwide. They bring 
together an average of close to 13 million spectators 
and 3 billion viewers. On the occasion of the 2024 
Olympic and Paralympic Games in Paris, 20,000 jour-
nalists will be accredited to follow some 15,000 ath-
letes (10,500 Olympic), 4,350 Paralympic) from 206 
delegations across five continents. These events are 
supposed to bring close to 10.7 billion Euros of addi-
tional activity and create some 247,000 jobs in the 
areas of construction, event management and tourism.
At the time of the metropolisation of Paris region, 
sports represent a lever for energise this political ini-
tiative and contribute to providing the infrastructures 
of the “Grand Paris” (Greater Paris). The Games play 
a role in accelerating territorial development, both 
economic and social. Moreover, to be consistent with 
current issues, the Games want to be exemplary in 
terms of environmental excellence, in view of helping 
to reinvent the city of tomorrow, inclusive and sus-
tainable. Therefore, 95% of infrastructures are existing 
or temporary. Since few sports structures are to be 
built, a significant part is given over to reflection on 
the improvement of the existing. This ambition of this 
big sporting event is to reduce territorial fractures. It 
intends to act as a development accelerator for Seine 
Saint-Denis, a territory at the heart of the project that 
will host major facilities:
– The Olympic and Paralympic village: a veritable 
mixed city district created in Saint-Denis, Saint-Ouen 
and L’Ile-Saint-Denis. Based on existing urban pro-
jects, the village will provide 17,000 beds for athletes 
during the Games. They will then be transformed into 
2,200 family accommodations, 900 student lodgings, 
two hotels, offices and areas for activities. Its modu-
larity is thus engineered as from urban project design;
– The cluster of media at Dugny-Le Bourget: mixed 
district of some 1,500 lodgings (family lodgings, 
accommodations for the elderly), together with a 
hotel, facilities (school, gym) and local services and 
shops. Renovation of the Bourget sports park renova-
tion is scheduled to host the paralympic “Pôle espoir”. 
The Georges Valbon park must also be extended by 
13 hectares;

– The aquatic centre: the only Olympic and Paralympic 
site to build, the aquatic centre will be built in Saint-
Denis, opposite the Stade de France stadium. A ter-
ritory lacking sports equipment and in particular a 
swimming pool; the construction of this aquatic cen-
tre will contribute to reinforcing access to the sports 
infrastructures to a disadvantaged population. Planned 
for 17,000 spectators for the Games, it is designed to 
be reversible and then house only 2,500 seats in view 
of corresponding to the needs of the territory.

The 2024 Olympic and Paralympic Games 
in Paris: an integrated version of the impact

The Olympic and Paralympic Games are vectors of 
territorial cohesion. Their aim is to re-establish the 
connection between Paris and Seine-Saint-Denis. As 
part of the application, a cooperation agreement was 
signed between the communities of Seine-Saint-Denis 
and the city of Paris with a view to reducing territorial 
fractures by 2024. This agreement will promote col-
laborations concerning the urban link, innovation, the 
development of sports activities and civic engagement. 
Many projects will accelerate the rapprochement 
between Paris and Seine-Saint-Denis. For example, a 
study on the transformation of the Canal Saint Denis, 
link between Paris and the Stade de France stadium, 
to promote the use of leisure, sports activities and 
culture around street art is underway.
The Paris Games will also be an urban and social 
innovations laboratory. Both villages will be exper-
imental sites and models in environmental terms. 
Thus, efforts will focus on the necessary sustainability 
of mobile innovations, water management, the circu-
lar economy, the energy efficiency of buildings, uses 
(new forms of living and working), modular buildings, 
co-working, co-living). This is an opportunity to high-
light French know-how for the sustainable city.
Overall improvements to the quality of life of the ter-
ritories hosting the Games is central to the reflections 
of decision makers. The Games are thought out in 
view of having many positive local results before, dur-
ing and after the sports and festive events.
Their preparation and organisation will create jobs for 
Seine-Saint-Denis residents and offer opportunities to 
small and medium-size local businesses. Through the 
wide variety of uses desired in the districts created 
(economic activities, services, public facilities places 
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of relaxation and leisure) and the influence of the 
events, residents will be encouraged to enjoy more 
active lifestyles. Sports activities in the public space, 
the appropriation of green spaces, the vitalisation of 
the canal and the prioritisation of soft mobility are 

targeted. Finally, housing resulting from the conversion 
of these villages will offer a pleasant lifestyle to their 
residents (the burying of very high voltage lines, noise 
barrier construction, new gardens and new spaces for 
sports activities).

See also chapters: Social responsibility, Urbanism, Health
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Health

An emblematic site for the delivery of complex care, 
the hospital has undergone successive transformations, 
punctuated by changes in pathologies, advances in med-
icine and socio-economic constraints. Today, it must 
find new benchmarks and face head-on the revolution 
triggered by information and communication technol-
ogies that considerably modify the expectations of 
patients and interactions between health professionals.
From this new change, which promises to be drastic, 
will emerge the hospital of the future, the one that will 
serve us in this first half of the 21st century. What will 
be its architecture? Promised to disappear in its current 
definition, it must push its limits. In what form will it 
reappear to meet current and future challenges? The 
past illuminates the future, it is said. Let’s listen to the 
architects who have shaped it throughout the millennia.

YESTERDAY

The architecture of the hospital over time

It all began in Egypt before the era of the pyramids, with 
Mastabas, funerary temples in the form of “tapered 
trapezoid” parallelepipeds and whose superposition 
gave birth to the first pyramid, called “step” of Djoser, 
built by Imhotep, doctor, chemist and architect. Truly 
symbolic. A journey back in time, more than 5,000 
years ago, unaware of Ayurveda Hindu, Hippocrates 
and Galien takes us to Europe, more precisely France, 
at the turn of the first millennium at the height of 
the Middle Ages. This was a time that witnessed the 
unbridled construction of churches, then cathedrals. 
The hospitals that flourished in the large cities resem-
bled them were it not for the absence of a steeple or 
spire, like Saint Jean d’Angers, the Hotel Dieu and the 
Saint-Esprit series in Lübeck.

They welcomed the needy – and pilgrims – offering 
them shelter (a problem not fully resolved a thousand 
years later!) and served them a bowl of soup in the 
name of Christian charity. But health care was out of 
the question in these “death houses”, where the aged 
and sick are left to die.
While during the same period (13th century), the 
Mansour hospital in Cairo represented the most 
accomplished form of bimaristans whose only survi-
vor, the one from Damascus, already had divisions in 
independent wings for the various pathologies: fever-
ish, diarrhoea, wounds, eye diseases, also separating 
men and women and reserving rooms for convales-
cents. The crusades misunderstood them, neverthe-
less bringing back the Canon of Medicine of Avicenna, 
a colossal encyclopaedia bringing together all the 
medical and pharmaceutical knowledge of the time. 
Five centuries later, they returned to France. Owing to 
the internal dissension generated by the reform, one 
moved away from the church and drew closer to the 
regime in place, to the Prince. Architecture evolved 
with the construction of the little palaces like Saint-
Louis in Paris and the Hospices de Beaune. The func-
tion of the hospital had always been limited to that of 
a lodging, at the discretion of the monarch, or of the 
Republic which, funnily enough, in its desire to display 
modernity, marked only little the hospital institution. 
Napoleon, meanwhile, through his battles, became 
interested in field hospitals.
1850 marked the first break in two ways: on the one 
hand, we note the first regular appearances of the 
hospital doctor, who previously practiced in the city. 
He began to collect fees to this end. On the other, It 
was also the start of the industrial era, first in England 
then in France and Prussia.
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As from 1870, under Wilhelm I, Bismarck had wanted 
to add a social dimension with the beginning of a form 
of assistance to casualties. This innovative approach 
evolved towards a general financing of the health care 
system: a pooling of risk associated to a profit-sharing 
scheme for professionals and not on a fee for service 
basis, which would prefigure the Health Maintenance 
Organisation (HMO) popularised later by Kaiser 
Permanente in the United States. Did we know that 
the first experiment of this type had been realised 
in occupied Moselle, with the Sécurité Sociale Minière 
(SSM, social security for miners)? Multi-wing hospitals 
became the reference. The civil hospital in Strasbourg 
(built between 1870 and 1914) is a good example. But 
the cycle was only 80 years, with the arrival of a new-
comer around 1930: the technical platform. It was less 
biology than X-ray equipment, as primitive as untrans-
portable, that, for the first time, obliged the patient to 
be moved to the health care provider, and not the 
reverse as was customary. This trend towards the 

autonomisation of technical facilities was reinforced by 
the creation of operating areas shared by all disciplines.
Remember that we operated in public in a theatre.
Thus, the wings were moved closer together creating 
monoblock hospitals in line with the trend towards 
the highrise from across the Atlantic. The first pro-
ject of its kind was the Los Angeles County Hospital, 
a superb Art Deco building, followed by Cornell, 
Vanderbilt and Columbia Presbyterian in New York. In 
France, Beaujon and its 13 brick floors the work of 
Jean Walter emerged.
The model was refined with the hospital compound 
of Lille at the initiative of a visionary doctor, Oscar 
Lambret, who linked the health care and teaching func-
tions, ushering in the Centre Hospitalier Universitaire 
(CHU, teaching hospital). The mayor, Roger Salengro, 
provided his decisive support and the architect 
selected, Jean Walter, was assisted by Urban Cassan, 
Louis Madeline, without forgetting the role played by 
an American, Paul Nelson, not yet naturalised.

Photo 15 Founded in the 15th century by Nicolas Rolin, Chancelier de Bourgogne,  
Hospices de Beaune were designed as a “palace for the poor and sick”  (Fotolia)
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Walter and Cassan had the intelligence to integrate, by 
copying them, many of their proposals. We would later 
find them when Minister Malraux commissioned them 
for the Franco-American memorial hospital in Saint-Lô. 
In any case, the monobloc hospital gained a foothold. 
While its advantages are undeniable, promoting meet-
ings and exchanges between health care teams, all struc-
tural disadvantages quickly appeared: insufficient vertical 
mechanical circulation for humans (waiting for an eleva-
tor) which facilitate the proliferation of germs (the air 
flow in the hoppers was not checked at the time).
This monumental hospital model gradually declined 
and it took time for the new architectural model to 
emerge.
Bucking this monumental trend, the last avatars of 
monobloc hospitals were Grange Blanche in Lyon, 
today Édouard Herriot, paying tribute to this inspired 
mayor who led the project, entrusting its realisation 
to Tony Garnier with funding from John Rockefeller, 
and the remarkable civil hospital of Colmar, perfectly 
maintained and that hasn’t aged a day.
At the end of the Glorious Thirties, these hospitals 
sprang up like mushrooms on the outskirts of cities 
to replace or, more often than not, complete the old 
establishment, both picturesque and unsuited, in the 
city centre. The Fontenoy, Duquesne models, var-
iations of the Le Maresquier family practice, estab-
lished themselves in France. Thus, in the ZUPs (areas 
marked for urgent urban development) and other 
ZACs (areas marked for local government planning 
projects), with favourable land tenure, we saw a new 
monumental bar being raised: the hospital. Their gen-
erous volumes – old-style – were comfortable, sug-
gesting the possibility of rehabilitations such as adding 
special bathrooms to each room.
The monumental hospital model finally exploded in 
the 70s and 80s. It was ill-adapted to accommodate 
the new medical tools, the fruit of the technological 
revolutions of the time.

TODAY

Today’s hospitals

The exceptional period of progress in the latter dec-
ades of the last century turned the hospital world 
upside down, which should, with its means, satisfy the 
needs of patients.

In-house, triumphant imaging and the new endoscopic 
procedures (flexible fibroscopy, laparascopy) make the 
body accessible to non-surgeons, radiologists, cardiol-
ogists, gastroenterologists, rheumatologists… All take 
advantage of the new ways of representing slicing or 
computer reconstruction, from heterogeneous data, 
from one or several different devices (MRI and angi-
ography, scintigraphy and CT, etc.). Outside the health 
sector, the revolution is even more spectacular with 
the explosion of ICTs. (information and communication 
technologies). Preceded 20 years ago by the Bi-Bop, 
the touch-tone phone and the Minitel, the mobile, a 
cellular phone that equips one in two living beings, and 
the advent of the internet transforming the patient’s 
life. To this are added new pathologies, such as AIDS, 
mad cow prions, malignant avian influenza of all kinds 
Hong Kong; SARS, H6N1… the resurgence of diseases 
supposedly controlled tuberculosis, smallpox tomor-
row? The globalisation of the disease, forgotten since 
the black plague and Spanish flu, is once again a reality, 
favoured by the explosion of intercontinental transport, 
at a time when, another new development, informa-
tion is moving fast and strikes a paralysed public opin-
ion more strongly than the infectious agent itself. The 
hospital, a place of natural refuge and ultimate recourse, 
must learn to respond to these potential pandemics.
At the same time, the therapeutic agent, whether 
physical or chemical, is becoming increasingly more 
effective and therefore, correlatively, increasingly 
more dangerous. Taking the example of the drug, 
production stoppages, temporary suspensions and 
other restrictions on the scope of use (marketing 
authorisation: MA) as a result of serial complications 
are increasing. It is undeniable, however, that overall 
therapeutic performance is progressing impressively.
Last but not least: the way the hospital is funded. Overall 
allocation has given way, in part, to activity-based fund-
ing. Economists are still searching for just “the right for-
mula“, which would appear to be mixed funding (mix 
between activity-based and fixed-rate financing).
Our era is seeing some interesting architectural 
achievements.
Several inspired architects give more humanity or func-
tionality to hospitals. Worthy of note is the beautiful 
reflections of Pierre Riboulet for the Robert Debré 
Children’s hospital, yet perched… on the Paris ring 
road, by Aymeric Zublena for the Georges Pompidou 
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hospital and pretty provincial achievements such as, 
among others, the Castres Mazamet hospital.
France has a significant progress margin so that its 
hospitals have the same architectural audacity of its 
schools and high schools, often with superb results!

The boom in the Silver economy

Sanitary devices adapted to seniors are being renewed 
in view of meeting the needs of an aging population. 
Today, the spaces and objects of daily life are designed 
so that seniors live as long as possible in their homes 
in optimal comfort.
Hospitals and hospices are no longer the only places 
delivering geriatric care. Senior residences, where they 
benefit from care, special housing, community life and 
security allowing them greater freedom of action are on 
the increase (Orpea, Domitis, etc.). The dwellings them-
selves are being increasingly designed to be adapted and 

adaptable, and to react to the unexpected by, for exam-
ple, integrating sensors that detect falls.

TOMORROW

Let us again read the testamentary message of Paul 
Nelson: The hospital must be a “war machine”. We 
must succeed in creating that famous “healing envi-
ronment” the reality of which is starting to become 
known, a third of a century after its disappearance.
However, two revolutions complicate the equation. 
Complicate or simplify?

Outpatient treatment

New circumstances appear: the hospital performs 
increasingly more complex therapeutic actions over 
increasingly shorter periods. In its most complete 
form, ambulatory medicine is an organisational chal-
lenge that impacts the very structure of the institution. 

Photo 16 Open in January 2011, the Centre Hospitalier Régional in Castres-Mazamet is a large curved line projected 
towards the landscape, concave towards the entrance where the accesses devices are located,  

convex towards the park and a mini lake  (Agence Jean-Paul Viguier and Associés © Nicolas Borel)
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It’s an undeniable reality that must be taken into 
account when reviewing the hospital. One of the first 
created in El Paso, Texas around 30 years ago and 
still well known today, has 15 operating rooms (more 
precisely “surgeries”, the surgeon no longer has the 
monopoly) for 30 hospital beds. And the ratio has 
further decreased (or increased, as you will!).
Remember that In the 1970s, a surgery unit in France 
had, on average, two or three operating rooms for 90 
beds. Some institutions today have more operating 
rooms than beds.
The reflection is far from complete. We see architec-
tural firms proposing that ambulatory unit should be 
put upstairs with a common block with conventional 
surgery performed in the establishment. Most still dis-
connect the two circuits. Some are building de novo a 
dedicated building.

Outpatients does not require a hospital institution and 
can be relocated safely. The regulations must follow 
when women give birth (again) at home! Especially 
when communications between care providers allow 
effective collaboration from a distance. This is where 
telemedicine comes in.

Telemedicine

This is where the second revolution, telemedicine 
comes in.
Its objective is twofold: “Bring the patient closer to 
the doctor (when he knows where to find him) by 
teleconsultation; bring the doctor closer to the patient 
(when he doesn’t know him) by the single medical 
record”1.

1 © HOPImedical

Photo 17 Telemedicine will have major organisational consequences on the health care system as a whole.  
The specifications of the future hospital will naturally have to integrate this revolution  (Fotolia)
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The organisational health consequences for the health 
system as a whole are major: all medical offices poten-
tially become “diagnostic” hospitals, as the general 
practitioner can connect with any specialist of his 
choice, wherever the latter may be. Added to this 
widening of the scope of the possible, comes another 
dimension, that of compacting time. Entrusting a 
patient to a specialist colleague requires making an 
appointment, travel time and waiting for the results. 
Here, everything can be done directly, without travel 
or waiting time… and to an additional degree, another 
specialist – from another complementary discipline – 
being called in the loop, we can then proceed to a 
multidisciplinary consultation meeting.
Taking into account the organisational consequences 
telemedicine in the design of hospitals of the future is 
imperative.

The hospital of the future

Two certainties: it will continue on as the “emblematic 
site for the provision of complex care”, although it will 
have to be singularly transformed to adapt. And come 
in a variety of versions, losing its quantitative “volume” 
and its “ego” centrism.
Rather than indulge in the vain exercise of isolated 
forecaster, even though one of the ingredients of suc-
cess is a “directed” collegial reflection, let us conclude 
with an architectural metaphor.
New York, Fifth Avenue, 53rd St, MOMA. The 
Museum of Modern Art. This already venerable insti-
tution (75 years old) has undergone a number of 
transformations since its origin. But the one the Board 

of Directors decided to initiate in 1996 will mark a 
milestone. Thanks to the buyout of an adjacent build-
ing, we were looking to double the exhibition area, 
without excluding a complete museographic redef-
inition. An international competition of architects is 
organised. Ten applications were selected from which 
three finalists including Yoshio Taniguchi, the future 
winner. When presenting his copy, he dares to break 
the codes at the risk of shocking the jury by not 
respecting the initial specifications, arguing that instead 
of delivering the expected extension, his proposal was 
to make the museum disappear: to literally gut it and 
put the collections outside.
“For me”, he says with the sacrificial modesty of a 
samurai, “a museum is a meeting of a work of art and 
an individual. Anything that intervenes or surrounds 
pollutes this meeting.” In so doing, he runs the risk 
of shredding his initial copy and starting again from 
scratch, anticipating and announcing a significant 
additional cost. In fact, Taniguchi’s achievement is 
supremely elegant, in the sense of the word given to it 
by Brummell long ago, namely that It goes unnoticed.
The hospital will adapt the same approach. It must 
sublimate, as it is destined to disappear in its current 
definition. It should be recalled that it is no longer jus-
tified in itself, because technology is democratising and 
does not need “critical mass”. Its legitimacy lies in the 
requirement, the ardent obligation to put the patient 
into contact with the most competent practitioner as 
quickly as possible. There, volume remains an argu-
ment. Talking architecture takes on its full meaning.
So that the hospital disappears behind its sole mission: 
to serve the patient.

See also chapters: Sport, Biodiversity, Communication and digital
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Services

Cities are built through commercial activity, emerg-
ing around fairs, markets, terrestrial exchange nodes, 
along rivers. The first local government, made up of 
merchants, sought to protect and regulate consump-
tion and trade; the case of Venice is a good illustration 
of this.
In view of offering comfort, well-being and meeting 
the needs of city dwellers, urban spaces welcomed 
shops, points of sale and individuals offering their ser-
vices, informally at the first, then in a more regulated 
way. Shops and services were in fact rapid and easy 
points of access to employment for people in search 
of work and the newcomers to the territories.
Today, the challenges are to ensure a local anchor-
age in a globalised society, to master the digitalisation 
of consumption, to offer unique experiences and to 
breathe new life into mid-sized cities and deprived 
neighbourhoods.

YESTERDAY

Department stores

In 1852, Aristide Boucicaut founded Le Bon Marché 
while at the same time revolutionising commerce. The 
latter was positioned as a generalist trade, as opposed 
to specialised shops which had prevailed until then 
(haberdashery, hardware stores, milliners, drugstores, 
food shops, etc.). He innovated by giving free entry to 
his store, free access to merchandise, fixing and display-
ing prices, while reducing his margins in the process.
Le Bon Marché is considered the first department 
store.
He began the commercial revolution of the second 
half of the 19th century that Emile Zola immortalised 
in Au bonheur des dames (1883). Subsequently, new 

department stores were created in France such as Le 
Printemps, La Samaritaine and Les Galeries Lafayette.

The advent of hypermarkets 
and shopping centres

In the age of mass consumption, during the Glorious 
Thirties, the new aspirations of middle class consum-
ers, which are increasingly more numerous, pushed 
the distribution sector to renew its points of sale.
The first hypermarkets on the outskirts of the city cen-
tres opened their doors. A new formula was born: a 
large assortment of food and non food products, sale 
of national brands, self-service, tills at the exit, very 
large floor space.
From 1969 and the opening of CAP 3000 in Saint-
Laurent-du-Var and Parly 2 at Chesnay, the shopping 
centre model appeared and spread to the outskirts of 
cities, the car greatly increasing the catchment area. In 

Photo 18 Drugstore “Au Mortier d’argent”, Paris, 1900  
(Pharmacie droguerie “Au Mortier d’argent”, Eugène Atget, 

Ministry of Culture, 1900, CC0)
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view of accommodating vehicles, they were equipped 
with vast car parks. Shopping centres grouped together 
several retail shops and generally a hypermarket under 
a covered gallery. Their aim was to create new urban 
polarities. Everything was done to make the buying act 
pleasant, air conditioning, escalators, lifts, music, attrac-
tions for children, etc.
Around the hypermarkets and shopping centres 
emerged large specialist stores looking to compete 
with traditional retailers by lowering sales prices, pro-
posing self-service, standardising and simplifying shelv-
ing in areas such as household appliances, DIY, toys, 
gardening, sports, furniture and clothing.

TODAY

The influence of e-commerce 
on points of sale

The advent of digital has drastically changed consump-
tion patterns. E-commerce (or online commerce) has 

grown exponentially. Some purchases, both everyday 
and less common, have moved onto the internet. The 
result is a reduction in physical point-of-sale traffic.
The physical location has made a transition. It is no 
longer a mere sales space but also a place of expe-
riences. The customer now seeks a more individual-
ised relationship, through a customer experience and 
product personalisation.
This is reflected, for example, in the retail environ-
ment through stores where one’s clothing or prod-
uct can be personalised and in the food environment 
through a diversification of offers.
A good number of supermarkets and stores (specialty 
stores, concept store, etc.) now have dining areas for 
lunch and some outlets even set up in professional 
premises such as corporate campuses and towers.

Enhanced attractiveness

Current development operations tend to provide 
ample space to shops and services. In keeping with 

Photo 19 E-commerce parcel processing in the Beaugrenelle urban distribution space (Espace Urbain de Distribution, EUD) 
(Paris 15)  (© Popy-Rea-Chronopost)
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functional mixing (housing, office, shops, leisure activ-
ities, etc.), they appear as a source of attraction for 
new city districts.
Commercial and physical service areas are changing 
to meet the expectations of new urban populations. 
Urban lifestyles are now less sequential; gone is the 
daily routine of commuting-work-sleep. Food chains 
are reinvesting in city centres with numerous small 
outlets. Pop-up stores are developing in the same way 
as third places. Pop-up stores follow the development 
of consumer behaviour and offer brands ephemeral 
points of sale, complementary to their permanent 
stores, in view of testing new concepts, selling a spe-
cific product in a specific period.
Third places are multifunctional premises. A symbol of 
their generation, they are both locally anchored and 
part of a globalised world. They can be integrated into 
a transitional urbanism, to temporarily breathe life into 
areas undergoing change (Les Grands Voisins in Paris, 
La Cité fertile at Pantin). This model groups together 
in one place spaces for entertainment, consumption, 
catering, new forms of work such as co-working, con-
ferences, creation and even rest.
In Paris, they are called Station F, Numa, Centquatre. 
In Bordeaux, Darwin. Located on the right bank of 
Bordeaux, the Darwin concept has converted the for-
mer general stores of the Niel military barracks. The 
available 20,000 m2 are divided into spaces dedicated 
to urban agriculture, the circular economy, new ways 
of working, catering, culture, leisure and services: an 
urban farm, an organic grocery store, an Emmaüs 
shop, a co-working space, a recycling plant, a bicycle 
repair shop, a skate park, an alternative medicine cen-
tre, an artists’ residence. The place lives during the day 
and becomes even more lively in the evening.

TOMORROW

Digital: A fluid customer experience

The 21st century consumer seeks to buy/consume 
wherever he is at the moment of the desire (omnicha-
nality). To respond to these new behaviours, beyond 
the increase in points of sale and the reduction in their 
surface area, distributors, and more broadly the urban 
actors, will accelerate the implementation of drop 
and pick-up boxes. Made possible by the digitalisation 
of the purchase, click and collect allows customers to 

retrieve the order they placed online at the place and 
time of their choice. They are notified via a delivery 
status application in real time. The product supplier 
can take the form of a merchant distributor or an 
individual, thus being part of a collaborative economy 
approach. The supplier is relieved of the final delivery. 
This consumption format thus addresses the question 
of the last kilometre, which currently represents the 
highest environmental and financial cost for e-com-
merce. Distribution channels therefore will be organ-
ised in view of optimising trade and flows. The logistics 
linked to freight transport will follow technological 
developments in mobility and optimise the network 
and format of space logistics management.
Moreover, digital will allow us to review the in-shop 
customer experience. Experiments are underway that 
will do away with the need for customers to proceed 
to checkout when leaving the store. They fill their 
shopping bags. The products are scanned by cameras. 
And upon leaving the store their account is automat-
ically debited.

New local services

Local services are reinventing themselves. They meet 
a number of objectives including the desire to recre-
ate social ties within the districts along with the search 
for short distribution channels.
Urban blocks (at different scales) aspire to become 
self-sufficient.
Concierge services are back in force in city centres 
to offer services to city dwellers in need of help with 
DIY, repairs, housework and other types of assistance 
like babysitting, watering plants, a removal. Lulu dans 
ma Rue concierge services has recently moved to 
Paris. In addition to its service-based activity, it strug-
gles against precariousness through professional inte-
gration by putting people with needs in touch with 
people in search of work, students and retirees able 
to help them.
The search for local consumption, seasonality, qual-
ity and traceability of products results in recreating all 
the functions necessary to food self-sufficiency within 
a district.
As a result, urban agriculture projects are on the rise 
in hitherto unused spaces such as the roofs of hangars 
and buildings, on walls, occasionally even on super-
market roofs. At the same time, distribution channels 
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will be redesigned in view of pooling short trips and 
regularising the resultant multitude of flows. Beyond 
distribution logistics, urban flows are being trans-
formed to close the waste loop and its recovery.

To distribute this local production, points of sale in 
renewed formats are opening: Community-supported 
agriculture (In France, Association pour le Maintien 
d’une Agriculture Paysanne, AMAP) or local grocery 
stores.

See also chapters: Land management and development, Recreational activities, Logistics

Photo 20 Click & Collect reception area  (Yann Audic/SNCF)
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Safety

Safety is man’s second need according to Maslow. To 
this end, it is an absolute prerequisite for development 
and prosperity. Territories where safety is not guaran-
teed generally experience great economic and social 
difficulties. All these factors lead decision-makers to 
rethink the conditions for a safer city. This review had 
to be conducted according to a case-by-case approach 
taking into account the particularities of each local 
authority. Safety has two complementary aspects. The 
first is real safety. It can be defined as the opposite of 
the risks1 to which a person is exposed. When there 
is no risk, safety is maximal. The second is perceived 
safety. Perceived safety is the state of mind of a person 
who feels relaxed and confident. For an individual or a 
group, it is the feeling of being safe from danger or risk. 
This feeling may or may not be in phase with reality. 
Feeling insecure in a plane is real for many people while 
the risk of being in a plane crash is minor compared to 
having a road accident on an equivalent journey.
Perceived safety is, of course, the more important 
of the two as it is on this that a person’s peace of 
mind and hence economic and societal development 
depends. The aim of political authorities, whether 
local or national is therefore to promote this per-
ceived safety.

YESTERDAY

An age-old history

Urban safety is as old as cities. Already in ancient Rome 
the vigiles urbani (the eyes of the city) were in charge 
of the night police and firefighting. Their function has 

1 A risk being a possible eventual foreseeable danger which could 
potentially cause damage.

very little changed over the centuries; from the medi-
eval watch to what our municipal police and our SDIS 
(Departmental Fire and Rescue Services) do today. It 
is still about protecting against theft and firefighting, 
which is logical considering that theft and fire are two 
key factors of a citizen’s perceived insecurity. It is with 
the constitution and the progressive rise of the mod-
ern State that the term safety is just now beginning to 
take on the meaning by which we understand it today. 
This development is accompanied by a separation of 
roles, the State being responsible for guaranteeing 
full freedom. The just enjoyment of the fruit of one’s 
labour and the reality of equality while daily security 
is entrusted to forces operating at local level, even if 
they are structured, like the gendarmerie at national 
level.

Recent developments

Until recently, the threats perceived by citizens were 
classic and had not changed dramatically for centu-
ries (theft, fires, natural catastrophes; wars, epidemics, 
etc.). For some time now, the situation has changed 
with the appearance of new threats (serial killers, ter-
rorism, paedophilia, cyber criminality). The impact of 
these new threats on citizens is probably greater than 
their real danger (road accidents and domestic acci-
dents are far ahead than paedophiles in terms of infant 
mortality).
But given the importance of perceived safety, the 
response of the authorities has evolved to take into 
account these new threats.
The “terrorist threat” is in fact an aggregation of 
aggressors of different profiles, different cultures and 
geographically dispersed. On the other hand, these 
aggressors are generally from generation 2.0. They 
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possess the fearsome ability to innovate in a construc-
tive manner (for them), they manage to use the most 
modern technologies to serve their cause and are 
united through an efficient communication network 
that is difficult to penetrate. To counter the “new 
generation” threat, the protection and possibly the 
response must be at least the same standard.
The problem is made yet more complex inasmuch as 
our safety is no longer ensured as it was in the past 
by guards acting in small teams relatively independ-
ent of each other. It is now part of a vast continuum 
bringing together actors from a variety of backgrounds 
and statuses (national and municipal police, firefight-
ers, security agents, computer scientists, and doctors, 
to name but a few). To ensure the cohesion of these 
forces, modern networks and high-performance tech-
nologies are required. Personnel are always asking for 
these tools that boost their efficiency and enhance 
their function.

A need always of primary importance

However, what has not changed is the importance of 
safety on economic development. The safety criterion 
figures markedly in all ranking concerning the appeal 
of urban areas. At the same time, territories that lack 
security tend to fall into neglect and come up against 
social and economic difficulties. This point is all the 
more worrying in that these difficulties in turn gener-
ate insecurity, which creates a vicious circle.

TODAY

Freedom Safety balance

The high demand for more perceived security has led 
to the reopening of discussions on the right balance 
between liberty and safety. European citizens have, 
rightly or wrongly, an innate distrust of anything that 
closely or remotely looks like Big Brother surveillance. 
As a result, questions as to the acceptability of safety 
technologies by Union citizens have become a major 
issue. For decision-makers, special attention will have 
to be paid to this acceptability at the risk of seeing 
effective security solutions adopted by the authorities 
but then rejected by the citizens.

Exceeding budget constraints

In the face of the rise in these new forms of threat, the 
authorities’ response to the citizens demand for’ safety 
is often focused on the phasing-in of additional staff 
or the redeployment of staff. Unfortunately, budget 
constraints, human resource management issues, diffi-
culty in finding competent staff and the need to avoid 
an excessive increase in the tax burden often set the 
limits.
Two promising avenues have emerged to overcome 
these constraints: the first is the co-production of 
safety, an age-old argument. The existence of bod-
yguards and security guards is recorded in very old 
texts and the idea that the State holds the monop-
oly on legitimate violence was only theorised by Max 
Weber in 1919.
But what is certain, is that, for ages, State forces, prov-
ost corps and private guards used the same equip-
ment and the same weapons often forged by the same 
craftsman. The situation is exactly the same today, 
although technology is ubiquitous and that interceding 
with others has become more difficult than drawing 
swords side by side.
The second way is the massive use of technology. For 
several years now, technological developments have 
greatly increased the effectiveness of security guards. 
We can now accomplish the same mission for less 
expense with a reduced number of men equipped 
with modern technology.
Cities are now entering the police era and its con-
nected emergency services. Naturally, this technical 
modernisation effort has to be accompanied by the 

Photo 21 Police service in front  
of the Paris School of Medicine in 1910   

(Police watching over the courtyard of the School of Medicine 
during the unrest on May 25, 1910,  

Bibliothèque nationale de France, 25 mai 1910, CC0)
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development of human skills. The Safe city is not a city 
where the eyes of the police and firefighters are glued 
to screens but rather a city in which “augmented” 
professionals use these technologies in view of simpli-
fying their daily activity, reducing their response times, 
responding in a more targeted way and, ultimately 
having more time to devote to dialoguing with the 
populations they protect.

A complete and efficient French offer

In this field of technology, the French offer is one of 
the best in the world. France enjoys a strong image in 
terms of security forces with brands as prestigious as 
GIGN and RAID, and French know-how in security 
and threat management is recognised. The ambition 
today is to make the French brand one of the three 
strongest worldwide in the area of security.
There are numerous ways to design a Safe city; our 
rationale is to adopt a capability approach divided into 
5 areas. The first area is detection. Acquiring and shap-
ing information in real time is the first line of a Safe city 
project. It is by video protection that most communi-
ties started and it often still constitutes the better part 
of their equipment. However today, cameras are but 
one component of a much larger package, including 

smart lighting, sensors and multi-sensor systems to 
collect a multitude of diverse data.

Finally, the category includes human resources (dog 
handlers, undercover agents, informants, etc.), the 
data of which must also be received and integrated. 
This area is divided into five sub-areas: cameras, staff 
and vehicle recognition, event detection (noise, heat, 
light, etc.) and alert sensors (gas leak, smoke, etc). 
A major trend in the area is the emergence of very 
powerful smart functions for conducting an analysis 
or advanced recognition at the level of the sensor 
thereby not having to transmit the entire flow. The 
second area is analysis. It is vital for operators to be 
as efficient as possible, that the information arriving 
from the sensors is in an understandable and usable 
form. The task of the analyser is to help staff extract 
pertinent information as quickly as possible. These 
tools can be used in real time (alert, surveillance and 
intervention) or in deferred time mode (information, 
surveys, mapping hot spots, updating of operating 
procedures, efficiency analysis, training definition, etc.). 
The two sub-areas are sensor fusion and pattern anal-
ysis. This area should undergo the most significant 
changes in the near future, with the generalisation of 
deep learning technologies.

Photo 22 Camera in an urban environment  (Pxhere, CC0)
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The third is the decision-making area, which com-
prises communication networks, command centres, 
together with means of system self-protection and an 
a posteriori analysis tools. The network (voice, data, 
images) should allow the manager to disseminate its 
orders, coordinate the action of technicians, receive 
necessary information and report to the authorities. 
It must naturally be fully cyber-protected. A state-of-
the-art command centre is essential. It generally has 
three areas:
– an operational control area allowing operations to 
be managed in real time;
– a mission preparation area to prepare interventions 
with an a posteriori analysis zone. Moreover, it is often 
wise to provide an area for the authorities in view of 
allowing them to keep a certain distance from events 
(this area can often be physically distant from the cen-
tral office);
– a press and public area where certain information 
can be displayed after filtering.
The fourth is an action operational area. Once the 
decision has been made all that remains is to imple-
ment it. This phase is key, as it involves intercepting 
perpetrators, rescuing victims, securing witnesses, 
avoiding secondary and collateral damage and allow-
ing full operations to be resumed and the end of 
the incident. The form that this intervention takes 
depends on the incident, but there are broad cate-
gories (criminal police, rescue, law enforcement, traf-
fic, etc.). A wide choice of first responder often has 
a decisive influence on preventing the incident from 
worsening or escalating. It should also be noted that 
evolving threats often leads the authorities to use mul-
ti-disciplinary teams (firefighters and law enforcement 
for example).
Finally, a cross-functional area brings together activities 
including cartography, support, training, etc.

TOMORROW

The Safe city, the basic building block 
of the seamless Smart City

The Smart city concept has become the model to 
be achieved, and the main cities of the planet have 
embarked on a race for development in view of 
ensuring their attractiveness in a competition that 
opposes them to other cities worldwide. However, 

these technologies can also be used for smaller pro-
jects with more local challenges.
Tomorrow, solutions for smart city security will go 
above and beyond urban security. They will cover not 
only protection of citizens, critical goods and infra-
structure, but also the management of identities, cyber 
security, access to urban services, transport and traffic 
security, etc.
These solutions will bring together police and secu-
rity forces, emergency and rescue services, territorial 
authorities and service operators around collaborative 
platforms. Such platforms will allow seamless safety 
monitoring and a global 360°C vision of each citizen’s 
safety.

New technologies increasingly present

New technologies, mostly tied to the civil industry, will 
make in-depth changes to urban safety, whether from 
the threat (drones, cyber-attacks) or protection side 
perspective. The generalisation of permanent voice/
data/image connections and the arrival of augmented 
reality will allow security agents to be better assisted 
in making hot decisions, to have access more simply 
to the information required, be warned of potential 
danger seen by their colleagues (or by an artificial 
intelligence) and to know on an ongoing basis where 
the colleagues or the suspects are: in brief, to better 
ensure their mission.
The arrival of artificial intelligence together with video 
protection gives hope, for the first time, that the large 
part of safety management (where nothing happens) 
can be ensured by machines, human resources being 
reserved for actions of confirmation, decision, pre-
vention and intervention2. These technologies will 
also automate simple tasks such as tracking a suspect, 
detecting suspicious parcels, anticipating crowd move-
ments, or locating someone in an assembly. The gen-
eralisation of the internet of things is in this regard 
very promising (obviously provided that cybersecurity 
is ensured).

2 This is the model according to which firefighters, who generally 
do not monitor and entrust the detection of fires to machine sen-
sors or citizens who call them.
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A security integrated into urban planning

This new generation security will be fully integrated 
into the city from the moment it is designed.
Today, this kind of approach is mainly reserved for 
buildings, the security aspects of which (emergency 
exits, dry columns, alarms, etc) are integrated as from 
the construction phase. The same will happen at dis-
trict or city level. Urban furniture for safety purposes 
(barriers, studs, smart lamp posts, etc.) is currently 
more often added to the existing city.
The result is ofttimes anxiety inducing and its aesthet-
ics are often discussed, especially since these devices 
are often put in place near the city’s monuments or 
during celebrations at a time that is important for our 
cities to be is attractive and welcoming.
In the future, security will be “by design”. The road 
layout will, for example, be adapted to separate traffic 
or prevent a lorry from picking up momentum. The 
urban furniture will be multifunctional (bench firmly 
anchored acting as a barrier). It can also be mobile 

(moving a statue or planter in view of temporarily 
blocking an access). Video protection and lighting will 
be integrated into the facades. Public buildings will 
have a filtering area to prevent a queue from forming 
on the sidewalk. As can be seen, there are numerous 
solutions and we can trust the expertise of urban play-
ers to invent new ones.

Paris 2024: an opportunity 
for La Plaine Saint Denis

To promote the development of these solutions, an 
emblematic project is often very useful. To this end, 
The Paris 2024 project offers interesting possibilities. 
Firstly, it is unusual: the device which was used for the 
World Cup 2016 is most likely insufficient for an event 
to take place over a large part of the Paris region and 
over a longer period (not including test events). The 
use of efficient technologies is therefore a necessity in 
view of reducing and containing expenses.

Photo 23 Pebbles, prototypes of anti-intrusion, fun and depolluting street furniture  (SANAE)
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The second characteristic offered by this project is 
that we have a firm schedule with (a little) time ahead 
of us. Should we start immediately, we would have 
plenty of time to launch a security program policy to 
ensure that all is in place on time. The construction 
industry does this. Sports federations also, which are 

starting to prepare their future athletes. Safety must 
be able to do the same.
As Keynes said, “the challenge is not to understand 
new ideas but rather to escape old ideas”. The Safe 
city is not an end in itself, but it is very difficult to create 
a Smart city should security not be of a high standard..

See also chapters: Urbanism, Communication and digital, Risks
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Carbon footprint

Today’s cities are key players in the energy transition. 
They account for over two-thirds of global energy 
consumption and more than 70% of greenhouse gas 
emissions (IEA, 20081). The share of direct green-
house gas emissions produced by cities is estimated 
at 40% to 70% (UN-Habitat, 20112). They tend to 
concentrate activities that emit high levels of green-
house gases, including carbon dioxide (CO2), which 
represents the largest volume in the atmosphere. The 
main urban CO2 emissions sources are:
– Transportation;
– Residential and commercial buildings;
– Industrial activities;
– Non-renewable energy production.
At the same time, cities are highly vulnerable to the 
consequences of climate change, which is caused by 
greenhouse gas emissions: more frequent and more 
intense extreme weather events, especially heat 
waves and flooding, increasingly severe urban heat 
islands, extended periods of air pollution, etc.

YESTERDAY

The industrial era and the rise 
of carbon emissions

Industrial activities, which began developing in Europe 
and North America in the 19th century, are responsi-
ble for much of the increase in the concentration of 
CO2 in the atmosphere.
The 19th century industrial revolution was powered by 
coal, which was used as fuel for all types of manufac-
turing. At the same time, the development of railways 

1 IEA, 2008. The world energy outlook, International Energy Agency.
2 United Nations Human Settlements Programme (UN-Habitat), 
2011. Cities and Climate Change : Global Report on Human 
Settlements 2011. Earthscan publications.

revolutionised transportation. Steam locomotives also 
ran on coal, which releases CO2 into the atmosphere 
when burned.
The negative impact these activities had on urban 
quality of life began to be noted in the 19th century, 
with frequent criticism of the black smoke and dirty 
air belched out by factories. Local residents petitioned 
against the construction of new factories, and the 
authorities attempted to address the issue by banish-
ing certain factories to outside the city limits, while 
continuing certain industrial businesses that were 
deemed to be of interest (Guillerme et al.3, Le Roux, 
20164).
In France, Departmental Hygiene Committees were 
established starting in 1848, and in 1852 the Ministry 
of the Interior issued a circular requiring decrees 
authorising establishments that emit pollution to 
include the Hygiene Committees’ instructions. In Paris, 
for example, decrees required measures like building 
walls to limit disturbances, making chimneys as high 
as possible, and having gases and steam condensed 
and scrubbed, with the residual pollution eliminated 
in special smoke-consuming furnaces (Lestel, 20135).
Urban CO2 emissions increased exponentially in the 
20th century due to the rising popularity of vehicles 
powered by internal combustion engines that run on 

3 Guillerme, André. Lefort, Anne-Cécile. Jigaudon, Gérard, 
Dangereux, insalubres et incommodes : paysages industriels en banlieue 
parisienne XIXe-XXe siècles, Seyssel, Champ Vallon, 2004, 343 pages.
4 Le Roux, Thomas. “Les impacts environnementaux et paysag-
ers de l’industrialisation parisienne (XIXe siècle)”, in Olivier Jeudy, 
Yann Nussaume, Aliki-Myrto Perysinaki, Paysages urbains [parisiens] 
et risques climatiques, Paris, Archibooks, 2016, p. 42-48.
5 Laurence Lestel, “Pollution atmosphérique en milieu urbain : de sa 
régulation à sa surveillance”, VertigO la revue électronique en sciences 
de l’environnement [Online], Special Issue 15, February 2013, Online 
since 18 October 2012, connection on 23 April 2018. URL : journals.
openedition.org/vertigo/12826 ; DOI : 10.4000/vertigo.12826.
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fossil fuels (natural gas, petrol or diesel). CO2 emis-
sions from transportation continued to increase dur-
ing the second half of the 20th century as individual car 
use became widespread in Western cities. In addition 
to climate change due to greenhouse gas emissions, 
cities also faced serious health problems like asthma, 
allergies, and respiratory ailments caused by air pollu-
tion. Smog episodes became increasingly common in 
major cities due to pollution from internal combustion 
engines and industry.

Limiting emissions: a global ambition 
championed by local government

The global Earth Summits (held in Stockholm in 1972, 
Nairobi in 1982, Rio de Janeiro in 1992, Johannesburg 
in 2002 and Rio de Janeiro again in 2012) helped raise 

awareness of the environmental crisis among political 
leaders, including municipal governments, and con-
tributed to public and private stakeholders’ growing 
commitment to reduce CO2 emissions. In 1987, 
the Brundtland Report, entitled Our Common Future, 
defined the concept of sustainable development for 
the first time as “development that meets the needs 
of the present without compromising the ability of 
future generations to meet their own needs.” This 
report went on to serve as one of the key documents 
for the 1992 Summit in Rio, which produced the 
United Nations Framework Convention on Climate 
Change (UNFCCC) and kicked off the negotiations 
that ultimately led to the 1997 Kyoto Protocol.
At the same time, at the behest of the G7 nations, an 
Intergovernmental Panel on Climate Change (IPCC) 
was formed in 1988 under the aegis of the United 

Photo 24 Delahaye automotive plant with billowing black smoke  (Science, Industry and Business Library: General Collection, 
The New York Public Library. “General view of the plant” The New York Public Library Digital Collections. 1916)
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Nations Environment Programme and the World 
Meteorological Organisation. The IPCC is a scientific 
body tasked with examining and assessing the most 
recently published scientific, technical and socio-eco-
nomic data worldwide that is relevant to understanding 
climate change. It does not perform research or moni-
tor climate data or parameters. Its first report, released 
in 1990, led directly to the drafting of the UNFCCC, 
while the second, released in 1995, was used in the 
Kyoto protocol negotiations. The many countries that 
committed to reducing their CO2 emissions under the 
1997 Kyoto Protocol (COP3) now meet for annual 
Conferences of Parties (COP) to follow up on those 
commitments. Their individual commitments continue 
to change over the course of successive meetings, and 
as the heads of state involved come and go. The COP 
21, held in Paris in 2015, saw 196 countries strengthen 
their commitment with a universal climate agreement.
Cities are also increasingly organised and involved in 
negotiations. In 2005, the Cities Climate Leadership 
Group (C40), headed by the Mayor of Paris since 
2016, was founded to unite the world’s biggest cit-
ies in the effort to prevent climate change. After the 
2008 adoption of the European Union’s Climate and 
Energy package, the European Commission launched 
the Covenant of Mayors to support local authori-
ties’ efforts to implement sustainable energy-friendly 
policies. The first World Mayors Summit on climate 
change was held in Mexico City in 2010, drawing more 
than 135 cities. It led to the signing of the Mexico City 
Pact, which aims to reduce greenhouse gas emissions. 
In 2015, the Climate Summit for Local Leaders was 
held in parallel to the COP 21 to affirm local govern-
ments’ key role in preventing climate change.

TODAY

Reducing the carbon footprint of urban 
infrastructure

Reducing buildings’ energy consumption

Energy retrofits on existing buildings are one of the 
main measures used to reduce the energy consump-
tion - and thus the CO2 emissions - of commercial 
and residential buildings. According to the French 
Ministry for Ecology, the construction and real estate 
industry currently accounts for 44% of the country’s 
energy consumption and roughly a quarter of its 

greenhouse gas emissions. France has launched sev-
eral energy retrofit plans to achieve the objectives laid 
out in the Kyoto protocol (stabilising emissions for the 
2008-2012 period relative to 1990), the European 
Climate and Energy Package (3 x 20), and the POPE, 
Grenelle I and II and energy transition laws6.
Retrofitting existing buildings has emerged as a priority 
because it offers the greatest potential energy savings 
while also reducing households’ utility bills.
As the new Paris Climate Plan indicates, commercial 
and residential buildings account for 85% of the city’s 
energy consumption, and “95% of the buildings that 
will be standing in 2050 have already been built or will 
be built soon.” Law no. 2015-992 of August 17, 2015 
on the energy transition for green growth set the tar-
get of achieving low energy consumption by French 
buildings by 2050, with 500,000 buildings to undergo 
energy retrofits every year (insulation, HVAC system 
replacement, installation of more energy-efficient 
equipment, installation of electricity generation sys-
tems, etc.). The Paris Climate Plan adopted in March 
2018 includes energy retrofits on 110,000 buildings in 
Paris by 2020, an objective which will have to encom-
pass the difficult task of reconciling historic preserva-
tion and energy performance (Ter Minassian, 20117).

Designing and building energy-efficient buildings

Energy consumption has also become a key con-
cern for developers, builders, managers and users 
when designing and building new construction. They 
are keen to reduce energy consumption to a mini-
mum or even to design buildings that produce more 
energy than they consume (positive energy buildings). 
Meeting these goals often means going beyond install-
ing energy production systems to apply the principles 
of bioclimatic design, such as strategically oriented 
doors and windows or making use of the greenhouse 
effect. Taking the building’s occupants into account is 
also key - both how they use the building (education 

6 For more information on France’s climate change objectives:  
www.citepa.org/fr/air-et-climat/la-france-face-a-ses-objectifs.
7 Hovig Ter Minassian, “La réhabilitation thermique des bâti-
ments anciens à Paris : comment concilier protection du patrimoine 
et performance énergétique ?”, Cybergeo : European Journal of 
Geography [Online], Regional and Urban Planning, document 
536, Online since 30 May 2011, connection on 23 April 2018. 
URL : journals.openedition.org/cybergeo/23737 ; DOI : 10.4000/ 
cybergeo.23737.
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and awareness-raising are essential) and the type of 
transportation they use.
The extra energy produced can be stored or injected 
back into the electrical grid, to contribute to local 
energy sourcing.
Choosing eco-friendly materials can further reduce a 
building’s carbon footprint.

Reducing the environmental impact of industrial 
activities and greenhouse gas emissions

The climate crisis is also a challenge for industry, and 
industrial companies have ways to take action. During 
the 20th century, numerous industrial processes were 

invented to address air quality issues by reducing 
emissions of toxic fumes from factories, especially 
waste processing plants in urban areas. The fumes 
are filtered, cooled, and then mixed with reactants to 
remove their acid components. Many industrial sites 
are also subject to an emissions quota exchange sys-
tem, and French companies with over 500 employees 
are required to produce a greenhouse gas emissions 
report. Solutions do exist. In waste management, for 
example, the heat generated by combustion is now 
reused as energy to partially offset the greenhouse 
gases emitted during combustion.

Photo 25 Energy positive building in Lyon (GTM Building)  (Paul Raftery/Photothèque Vinci)
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Reducing emissions from transportation

Optimising the quest for city parking

As Le Van (2003)8 notes, “in environmental terms, 
time spent looking for parking creates traffic and pol-
lution.” According to a 2005 study done by SARECO 
as a part of PREDIT (the research and innovation 
programme for land-based transportation) on behalf 
of the ADEME, drivers looking for on-street parking 
account for 5 to 10% of traffic in city centres.
Several cities9 and car park management companies 
have developed tools to optimise urban parking. With 
co-parking, drivers can share parking spaces to opti-
mise spot usage times.
Several applications have also been developed to 
offer drivers real-time information on parking spots 
available in a specific area (Zenpark, Path to Park, 
Polly, etc.).

Expanding use of electric vehicles

In countries where electricity is produced via low 
greenhouse gas emissions processes, as is the case 
in France, using electric vehicles can help limit urban 
CO2 emissions. Electric vehicles are particularly suita-
ble for short distances and can be recharged by plug-
ging them into the grid or with recharging stations 
powered by solar panels.
They also limit urban air and noise pollution. R&D 
work in the field has extended their range and battery 
life. Some cities have developed electric car sharing 
services or replaced part of their public transportation 
fleet with electric vehicles to encourage use of this 
technology.

8 LE VAN, Elsa. 2003. Les enjeux de la réglementation du sta-
tionnement sur le lieu de travail. Expériences et tendances à travers 
les exemples de la France, l’Angleterre, la Belgique, les Pays-Bas. 
Doctoral Dissertation in Economics, Lumière University (Lyon II).
9 Note that the paid street parking reform introduced by arti-
cle 63 of Law no. 2014-58 of January 27, 2014 on the modern-
isation of local government and the affirmation of metropolises 
(MAPTAM) took effect on 1 January, placing public parking under 
the jurisdiction of local governments.

TOMORROW

Energy Positive neighbourhoods

The E+C– regulation has opened the door to ret-
rofitting or creating buildings with optimised energy 
consumption and zero CO2 emissions.

Promoting collective self-consumption

The work done on new and old buildings to achieve 
energy savings and install renewable energy produc-
tion equipment aims to achieve a significant decrease 
in greenhouse gas and CO2 emissions, and to increase 
the use of energy produced on-site, known as self-con-
sumption (in contrast to the previous goal of injecting 
the electricity produced back into the grid), with the 
goal of reducing dependence on electricity providers 
and ensuring that residents and business owners can 
partially cover their own electricity needs. Law no. 
2017-227 of 24 February 2017 defines self-consump-
tion operations, and makes a distinction between indi-
vidual and collective self-consumption. Implementing 
collective self-consumption projects in urban areas 
can optimise energy production and consumption on 
the local level. Several municipalities have set up dem-
onstrators where certain buildings produce renewable 
energy that meets the needs of neighbouring buildings 
and infrastructure.
For example, in the Cher department of central 
France, the town of Marmagne is running a neigh-
bourhood-wide test of collective self-consumption 
among public buildings. Buildings’ energy needs could 
ultimately be met in full by locally-produced renewa-
ble energy.

From passive infrastructure to productive 
infrastructure

All infrastructure, not just buildings, is now considered 
a potential support for zero carbon energy produc-
tion. To name one example, recent R&D work has 
made it possible to add a new feature to roads: energy 
production. Solar roads have a special surface that can 
capture the sun’s thermal energy using solar panels 
or heat exchangers. Piezoelectric roads turn mechan-
ical movement into electricity. The energy produced 
can then be used to meet immediate local needs or 
stored for later use.
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Photo 26 Flower Tower in Paris, a green apartment building  (Maison Édouard François)

Offsetting carbon emissions: greening cities

Last but not least, adding plants to urban spaces, often 
touted as a way to preserve biodiversity or to adapt 
to climate change by mitigating urban heat islands, 
can also help offset carbon emissions and reduce the 
concentration of CO2 in the atmosphere because 

plants absorb CO2 and release it as oxygen through 
the photosynthesis. The shade and water they provide 
also plays a key role in eliminating urban heat islands, 
which are increasingly severe during heat waves 
caused by climate change.
Finally, green walls and roofs provide additional insula-
tion for increased user comfort.

See also chapters: Buildings, Biodiversity, Energy
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Biodiversity

The term “biodiversity” describes the variety of life in 
the world - all species and genes and the ecosystems 
they inhabit. Annual inventories by naturalist organ-
isations and research groups worldwide show that 
species populations and richness are declining sharply 
worldwide. That decline is mainly due to human 
activity.
Cities are traditionally viewed as the polar opposite of 
nature and the least favourable environment for flora 
and fauna to flourish, with their artificial surfaces, dense 
populations, and noise and air pollution. Yet they are 
home to a wide variety of species, including heritage 
species. The department of Seine-Saint-Denis, in the 
heavily developed suburbs of Paris, is home to 3,400 
different species, over 120 of them protected. These 
species are attracted to urban environments by their 
relative absence of predators and high concentration 
of resources (food, water, and shelter).
In rural and urban areas alike, species are disappear-
ing due to the destruction of natural environments 
and the many services, known as ecosystem services, 
that they freely provide - services that are essential 
for human activity. These services, or environmental 
benefits, play a key role in addressing quintessentially 
urban concerns: water purification, temperature regu-
lation, oxygen production, pest elimination, etc.
While city stakeholders have always seen the benefits 
of integrating natural elements into urban develop-
ment, there are many different ways of doing that, 
and the process of integrating biodiversity into cities 
is the subject of heated debate, often driven by urban 
perceptions of nature.

YESTERDAY

From Antiquity to the 16th century: 
creating the city/nature binary

Cities were historically defined as places from which 
nature was absent - the antithesis of nature. From 
Antiquity, they were considered a space reserved 
for political, economic, and cultural activity. That 
distinction also meant they were at lower risk than 
rural areas, which were directly dependent on natu-
ral resources. Cities were structured in opposition to 
nature and surrounded by walls to distinguish them 
from the countryside, despite their dependence on 
natural resources to survive and grow.

17th-19th centuries: the emergence 
of urban parks and gardens

The Renaissance-era architectural revolution brought 
with it a keen interest in gardens. Initially reserved 
for the private enjoyment of the nobility and upper 
classes, they became a leisure space for the public 
starting in the 16th century.
The Tuileries was the first public garden in a city 
centre. In the 16th century, Catherine de Medici pur-
chased a large plot of land next to the Tuileries Palace, 
which she had commissioned, and turned it into an 
Italian garden with hedges, lawns, and flowerbeds. She 
also had a fountain, a grotto, and an orangery installed, 
contributing to the re-emergence of a manicured, 
carefully controlled vision of nature. In the 17th cen-
tury, Louis XIV had André Le Nôtre turn the Tuileries 
into a French garden featuring a central alley aligned 
with the Palace with a pool at each end.
Le Nôtre also built two terraces overlooking the gar-
den so visitors could admire the view. The garden 
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became an extremely popular meeting place for all 
of Paris, and cafés and restaurants began to spring up.
After the Revolution, parks and gardens became 
increasingly common in Paris and other major French 
cities. The Boulogne and Vincennes woods, former 
royal hunting grounds, were opened to the public 
in the early 18th century, and the Bordeaux Public 
Garden was created during the same period.
This era also saw the birth of the first public zoo, the 
Jardin des Plantes in Paris, which took in the animals 
from the royal menagerie after the Revolution. The 
zoo was intended to educate the public about exotic 
animals and give the public access to the royal privilege 
of discovering species captured in foreign countries.
Urban zoos expanded in the 19th century, becoming 
a way for colonial empires to display their new-found 
natural riches.

Naturalists and explorers

The French school of natural history made significant 
contributions to natural science. In the 18th century, 
Georges Louis Leclerc, Count de Buffon, published 
Natural History, the founding work of modern natu-
ralism, which established a classification of all the living 
species known in the 18th century. He turned Paris’ 
Jardin Royale de Plantes, founded in the 17th century, 
into a research centre and museum, where he culti-
vated plants from around the world.
In the Cabinet d’Histoire Naturelle du roi - the royal 
natural history collection and future National Museum 
of Natural History - he collected all the known spe-
cies of flora and fauna, which he then inventoried and 
preserved. He presented this collection to the Parisian 
public, and encountered success throughout Europe.

Photo 27 A traditional urban park, revealing a hygienist vision of nature  (Paola Mugnier)
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In the 19th century, French naturalists like Jean-Baptiste 
de Lamarck and Antoine de Jussieu made major con-
tributions to knowledge of biodiversity.

Industrialisation: nature disappears  
from cities

Since the industrial era, urban development has driven 
nature out of cities. Industrial pollution and the replace-
ment of natural surfaces with artificial ones (roads, 
buildings, car parks) prevented flora and fauna from 
spreading organically. Parks and gardens were the only 
spaces provided for plants and animals - which were 
carefully selected for their attractiveness and ease of 
cultivation, with no regard for their ecological value.
Nature’s intrusions into urban life were associated 
with epidemics (particularly due to rodents) or sloven-
liness, such as uncontrolled vegetation. “Undesirable” 
species were systematically eliminated from cities, and 
the few plants allowed were intensively cultivated and 
restricted to the tightest of spaces (e.g. systematic 
removal of grass from the base of trees).

Urban sprawl: cities encroach on nature

Urban areas are now expanding so fast due to demo-
graphic growth and cities’ appeal that 1% of France’s 
surface area is paved over every seven years. 20% of 
agricultural land has been lost in the past 50 years. 
While urban and suburban artificial surfaces cover just 
10% of France, their uncontrolled expansion is dev-
astating the very species on which cities depend for 
their survival.

TODAY

The transition from planting to urban 
biodiversity

As local governments have become aware of the lim-
itations of uncontrolled urbanisation, which destroys 
the natural environments that support city life, they 
have changed their approach to integrating nature 
into cities. Demand for that shift also comes from 
urbanites themselves, who are increasingly attuned to 
quality of life and health issues. Bringing nature into 
the city is now considered a key factor for urban qual-
ity of life, and even reduces urban residents’ stress. 

Nearby green areas now account for up to 70% of 
buyers’ final decisions on real estate transactions, for 
example.
Research has also begun to show that the presence 
of green spaces actively improves air quality thanks 
to photosynthesis, cools city blocks, drains rainwater, 
and filters groundwater. When it comes to improv-
ing air quality, a number of factors are at play, includ-
ing the species involved, their age, the time of year, 
and the temperature. Urban landscapes and the way 
the plants are planted also play a role. For example, 
two closely-planted rows of trees can block air circu-
lation, trapping pollution and worsening rather than 
improving air quality. The services provided by plants 
offer remedies for modern urban ills. That has led an 
increasing number of cities to adopt active planting 
policies, which aim to increase the number of green 
spaces, diversify the species planted, prohibit the use 
of chemicals to maintain them, and develop differen-
tiated management areas. The ultimate goal of these 
initiatives is to foster the development of natural eco-
systems within cities, so they can contribute to urban 
life.
Other cities have made the deliberate decision to 
introduce species into urban areas. Urban beehives, 
for example, have recently become common on city 
rooftops, since urban honey is actually less contami-
nated than honey produced in rural areas.
This policy of introducing species only works if it is 
accompanied by the recreation of the food chain 
allowing the species to adapt to their new habitat. The 
city of Angers, for example, is encouraging property 
owners to plant bee-friendly hedges and meadows to 
meet the needs of local hives.
These urban biodiversity initiatives are accompa-
nied by awareness-raising and educational programs 
designed to change the way urbanites see nature and 
help them accept its imperfections.
Urban species inventories and species mapping are 
an essential first step before any measures are taken. 
Biodiversity initiatives require a coherent environmen-
tal network that takes species’ travel corridors, blue 
and green alike, into account. These analyses can now 
be done by using powerful modelling software like 
Key2® Biodiversité Quartier, developed by Veolia, to 
map a given area.
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Connecting natural spaces to help plants 
and animals travel

Urban infrastructure, particularly linear infrastructure, 
creates impassable barriers for plants and animals, 
which are often victims of collisions. It paves over 
and fragments natural surfaces, and can generate air, 
water, and ground pollution, as well as noise and light 
pollution.
Motorway and airport operators, as well as road and 
railway owners, utility companies, and river freight 
companies are responding to these challenges with 
a wide range of initiatives to limit their impact on 
biodiversity: building passageways for animals above 
and below roads and railway lines, eco-friendly green 
space maintenance, recreating wetlands, efforts to 
stop the spread of invasive species, etc.
Some types of infrastructure can even offer a favour-
able environment for certain species. Flowers, for 

instance, often thrive in deserted areas within large 
infrastructures. The areas along airport runways offer 
a refuge for animals, many of them heritage species. 
These spaces undergo special maintenance, with very 
sparing use of chemicals and special consideration of 
the location of areas that attract birds, which pose a 
risk for aviation.

Diversifying urban habitats

Buildings constitute obstacles, but also offer shelter 
for some urban species. They can be modified to 
reduce their impact on biodiversity (collisions, noise 
and sound pollution, fragmentation of natural habitats, 
soil destruction, etc.).
Some project owners now aim to make their build-
ings welcoming for various species by including nesting 
areas, bat houses, or feeding areas.

Photo 28 Increased biodiversity on the ground and on buildings  (Paola Mugnier)
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In addition to their visual appeal, green roofs and walls 
help make cities more welcoming to biodiversity - and 
are themselves a part of biodiversity. Depending on 
the substrates and species used, they can become hab-
itats for numerous species, both intentionally planted 
strains and volunteers. Choosing the right plants is also 
essential. Native plants are increasingly popular, and 
are the best fit for local environmental and climate 
conditions. This approach is recognised and promoted 
through certifications like HQE which include a score 
for buildings’ integration of biodiversity.
To encourage the creation of biodiversity-friendly 
urban habitats, the AgroParistech engineering school 

created Biodi(V) strict, a tool used to measure a 
building or block’s biodiversity potential, as part of 
its eco-design Chair. The application is designed as a 
decision-making aid for project owners, to encourage 
a commitment to promoting urban biodiversity.

Urban agriculture

While agriculture has historically been present in 
suburban areas (workers’ gardens), urban sprawl 
and urban dwellers’ new aspirations have led to new 
types of urban and suburban agriculture. An esti-
mated 800 million people worldwide practice urban 

Photo 29 Biodi(V)strict, used to measure the biodiversity potential of a building or block  (Urban dreamscap)
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agriculture, 200 million of them for on a commercial 
scale, feeding 15% of the global population1. Urban 
agriculture contributes to local food production and 
local employment, raises urban dwellers’ awareness 
of food and environmental issues, brings plants into 
urban areas, and, in the case of shared gardens, fosters 
inclusion and community.
Urban agriculture uses different methods than rural 
agriculture: cultivation in trays or tubs, hydroponics, 
aeroponics, aquaponics, etc.

TOMORROW

Resilient Cities

As climate change forces shifts in urban areas, cities are 
looking for ways to become more resilient and miti-
gate the impact of extreme weather events. Solutions 

1 Source: Smit et al.

include creating areas which are intentionally left both 
uncultivated and unpaved to absorb rainwater more 
quickly and limit flooding. Plantings could be included 
in schoolyards, hospitals, and retirement homes to 
limit the effects of heatwaves on at-risk groups.

Positive biodiversity blocks

It has been shown that buildings can offer a more 
hospitable environment for different species than can 
paved surfaces, thanks to green surfaces. The next 
goal is to show how biodiversity-friendly solutions 
can form a complex and effective “pathway” through 
a block or neighbourhood, in order to measure the 
positive effects of large-scale green building initiatives. 
In the future, we will be able to fully integrate bio-
diversity into urban areas. This controlled form of 
biodiversity could even be used to optimise targeted 
ecosystem services to meet specific needs.

See also chapters: Water and sanitation, Linear transport infrastructure, Public spaces
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“The metabolic requirements of a city can be defined as all the materials 
and commodities needed to sustain the city’s inhabitants at home, at 
work and at play. Over a period of time these requirements include even 
the construction materials needed to build and rebuild the city itself. The 
metabolic cycle is not completed until the wastes and residues of daily life 
have been removed and disposed of a minimum of nuisance and hazard.”

Abel Wolman, « The metabolism of cities », Scientific American (1965)
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Energy

Modern cities share several common structural fea-
tures directly inherited from the first two industrial 
revolutions: energy plays an essential role, enabling 
vastly increased mobility, personal comfort, safety, and 
industrial, commercial, and service applications. Energy 
companies’ core activities are production and distribu-
tion, so they can effect change through their produc-
tion equipment and grids. French energy companies 
can offer major cities worldwide outstanding services, 
particularly in three key areas:
– designing cities and planning optimisation of their 
energy metabolism as they develop and expand: 
development and urban renovation projects under 
the aegis of the public authorities impact energy sys-
tems. At the same time, these systems can make urban 
areas more socially and environmentally efficient;
– designing, building, maintaining, and operating urban 
energy infrastructure and aggregating production and 
usage throughout the value chain (local power plants, 
particularly for renewable energies, energy transmis-
sion and distribution grids, microgrids);
– making the most of local natural resources while 
honouring a commitment to preserving them and 
empowering local residents: France’s energy giants 
have learned how to offer the best energy mix options 
for each neighbourhood, combining local potential for 
renewable energy production or energy recovery, 
social concerns, and the grid’s services.

In the energy business, there is a clear distinction 
between fossil fuels and renewable energy sources. 
Fossil fuels are produced from finite resources and 
generally emit CO2. Climate change and air pollution 
are both increasingly pressing reasons to overhaul 
our approach to energy production. In response to 
that challenge, France’s urban energy providers are 

drawing on their ingenuity and technological expertise 
to produce zero-carbon electricity.

Focus: urban conversion  
of an industrial site

The 2024 Olympic Village will be built on a site 
with a storied past in the electricity business. At 
the dawn of the 20th century, two major electrical 
power plants were built and run at the far ends 
of Paris’ tram and subway lines. Located next to 
the Seine for easy access to cold water for steam 
cooling, they were connected to the high-voltage 
lines that encircled the city. This local electricity 
production system remains in place today, with 
infrastructure including the national RTE system 
operations centre and EDF production services at 
Cap Ampère. One relic of that great industrial saga, 
the “nave” of the machine room in the second 
power plant, is now home to the Cité du cinéma.

YESTERDAY

Mechanical and thermal power production

Until the Middle Ages, human and animal muscle 
power was the main form of energy used to power 
mechanical equipment. The emergence of water-
wheels, mainly built in monasteries, was a significant 
step forwards in harnessing hydraulic energy, since a 
single waterwheel can generate as much force as 100 
men. In the 12th century, crusaders returning from the 
Middle East brought back a new technology, windmills, 
which were used to grind wheat and other grains and 
encouraged a shift towards larger harvests.
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For centuries, however, wood remained the main 
source of fuel. People in Paris and its suburbs relied 
on wood brought floated down the Seine and its trib-
utaries from the Morvan region of Brittany to bake 
their bread and warm their homes.
In the 19th century, wood finally gave place to coal, 
which, in addition to heating, fuelled the development 
of public lighting (the gas used was produced from 
coal combustion) and steam engines. Steam engines, 
which turned thermal energy into mechanical energy, 
gradually replaced animal traction. The first steam 
engine was built 1698. Major advances in steam tech-
nology were made by French inventors Denis Papin, 
who built the first piston steam engine, and Joseph 
Cugnot, who built the “Fardier de Cugnot,” an early 
ancestor of the car first tested in 1769 which trav-
elled at 5 km/h for 15 minutes. Machinery was later 
industrialised, particularly in the Burgundian town of 
Le Creusot, where the Schneider brothers produced 

700 steam locomotives between 1855 and 1865, 40% 
of them for export. This revolution contributed to the 
emergence of the coal industry.

The magic of electricity

At the International Exposition of Electricity in 1881, 
Marcel Deprez successfully transmitted electricity 
56 km from the Creil train station to the Chapelle-
Saint Denis train station where it was used to run 
electric motors, offering a new alternative to steam 
engines.
The invention of electricity gave rise to new appli-
cations, particularly public lighting. The first test of 
electric public lighting dates back to 1844, when arc 
lamps were used in Paris on the Place de la Concorde. 
In 1887, electric lighting was expanded to the entire 
city, this time using the incandescent lights invented 
by Thomas Edison. Electricity gradually came into use 

Photo 1 Windmill  (Pexels, CC0)
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for home lighting, and soon found new household 
uses. Electricity distribution technology was further 
improved when Nikolai Tesla invented alternating cur-
rent, which made it possible to carry electricity over 
long distances, particularly from the hydraulic dams 
in the Alps which became France’s leading source of 
electricity.

Increasingly complex 
and centralised electricity production

Industrialisation generated massive and immediate 
needs over a very short period, driving the centralisa-
tion of electricity production.
Nuclear power production, one of the biggest discov-
eries of the early 20th century, once again transformed 
the industry. In 1903, Pierre and Marie Curie won 
the Nobel Prize in physics for their ground-breaking 
work on radioactivity, but it was the work of their 
daughter and son-in-law, Irène Curie and Frédéric 
Joliot, that led directly to the emergence of nuclear 
power. In 1939, four French researchers filed three 
secret patents on electricity production using uranium. 
In 1945, General de Gaulle created the Commissariat 
for Atomic Energy (CEA) to continue civilian and mil-
itary nuclear research. Work on the first experimental 
reactor began in 1955, and industrial nuclear power 
production was put into operation by the 1960s.
In the late 1970s, when France’s energy independ-
ence was threatened by conflict in the Middle East, it 
adopted the Messmer Plan and began serious expan-
sion of its nuclear power fleet. Today, France has 
around fifty nuclear reactors.
France also has another major infrastructure for elec-
tricity production. Its hydraulic electricity production 
system was built across the southern half of the coun-
try in the early 20th century and in the post-WWII 
years. In 1966, EDF also staked out a position as a pio-
neer on tidal power by building a plant at the mouth 
of the Rance river in Ile-et-Vilaine. It is the only plant 
worldwide to produce electricity on an industrial scale 
using tidal power. The plant converts the differential 
between low and high tides into electricity, generat-
ing up to 240 MW spread across 24 turbines, and 
has produced enough electricity to power the city of 
Rennes every year for 5 decades.

TODAY

Zero-carbon energy

In response to the declining supply of natural resources 
and the need to cut greenhouse gas emissions, gov-
ernments are working on both the national and 
international level (Kyoto Protocol, COP21, etc.) to 
implement policies that encourage the expansion of 
renewable electricity production. In France, increasing 
renewable energy production contributes to meeting 
both heating and electricity needs. The most wide-
spread renewables in mainland France are hydraulic 
power for electricity and solid biomass for heating.
Hydraulic power, a proven historic technology that 
is considered a renewable energy source, is gener-
ated by river currents or dams. Pumping stations can 
also be used to store energy that is not used imme-
diately: electric pumps fill reserves that can be used 
later to produce electricity. Hydraulic power currently 
accounts for 13% of total French electricity produc-
tion and nearly 72% of its renewable production.
Land-based wind energy is now a mature industry, 
and is recognised as a reliable and competitive source 
of energy. Technical advances have led to increas-
ingly high-performance equipment and decreasing 
electricity production costs. The cost of land-based 
wind energy production has dropped 40% since 
2010. At the same time, global wind energy pro-
duction increased by nearly a factor of 10 between 
2004 and 2016, going from 48 GW to 467 GW at 
end 2016 (source: EDF Énergies Nouvelles manage-
ment report). EDF Énergies Nouvelles operates the 
Ensemble Éolien Catalan wind farm (96 MW), which 
features “stealth” wind turbines - the first solution to 
reduce interference with weather radars. The Darwin 
digital platform (ENGIE) is a steering application for 
renewable energy production sites. It is used for 24/7 
real-time collection, analysis, and interpretation of 
data from the sensors installed on connected facilities 
(wind turbine blade speeds, solar panel temperatures, 
energy production, etc.), as well as external data like 
market electricity prices and weather forecasts.
Solar power has always been used to generate heat. 
Today, rooftop solar equipment produces hot water 
for household use, or is used for heating or even to 
heat pools. Solar power is now also used to generate 
electricity, and the industry is growing fast. In France, 
ENGIE is the solar power leader. Its operations include 
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the Curbans (France) facility, with 105,000 solar pan-
els located at an altitude of 1,000 meters. ENGIE also 
offers a wide range of solar heating and electricity 
solutions for individual customers, including the option 
to sell any excess electricity back to the grid. The con-
struction of the 115 Mp solar power facility in Toul-
Rosières (Lorraine) included the decontamination and 
conversion of a former military base.
This huge facility has nearly 1.5 million latest genera-
tion “thin-film” solar panels, produced by First Solar, 
and produces enough energy for 55,000 consum-
ers. Geothermal energy can be used in two ways, 
depending on the temperature of the heat recov-
ered: low-temperature geothermal energy (under 
150 °C), which is used for heating, and high-temper-
ature geothermal energy (over 150 °C), which can 
be used to generate electricity. In the second case, 
two technologies are used: sources of steam or hot 
water are used, as is the case at the Bouillante plant 
in Guadeloupe, or geothermal hot water is collected 

from natural underground fractures, like in Soultz-
sous-Forêts (EDF). ENGIE is also developing urban 
geothermal heating grids like the YGéo grid, put into 
service in 2016, which supplies the equivalent of 
10,000 homes.
Thassalia, a marine geothermal power station built by 
ENGIE and the first of its kind in Europe, was inaugu-
rated in Marseille in October 2016.
The prevalence of nuclear power, a fossil fuel which 
does not generate CO2, means that France has one of 
the lowest-carbon energy mixes in Europe. It provides 
vital supply potential, since it operates at full capacity 
for a far greater proportion of the year than do other 
renewable energy sources. That means it can absorb 
and compensate for the volatility of other types of 
power production - an essential feature for the elec-
trical grid as long as storage capacity remains limited. 
Nearly 70 years of experience in building and oper-
ating nuclear power plants have made French com-
panies leading global experts in nuclear engineering. 

Photo 2 Hydraulic power plant in Pragnères – EDF  (© EDF – Jean-Marie Taddei)
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EDF, for example, is currently developing advanced 
nuclear power plants in the UK and China.

The rise of energy produced 
by the circular economy

Generating economic value from the waste produced 
by human activity is a key part of sustainable develop-
ment. Energy production within a circular economic 
model actively contributes to that goal.
Solid biomass can be burned to produce heat, which 
can then be used to heat buildings, power industrial 
processes (steam), or generate electricity. In the case 
of electricity production, the process is called “bio-
mass cogeneration” because the heat emitted during 
electricity production can also be harnessed. France, 
which has one of Europe’s largest remaining forests, 
has massive potential for biomass energy production. 
In Rennes, the biomass power plant built and operated 

by Dalkia heats the equivalent of 21,000 homes. 
100,000 tonnes of wood, all collected within 100 km 
of the plant, are burned annually, eliminating 30,000 
tonnes of CO2 emissions. In 2012, Saipol (AVRIL 
Group) and ENGIE inaugurated the Bio Cogelyo 
Normandie biomass cogeneration plant, which pow-
ers Saipol’s vegetable oil refinery in Seine-Maritime. 
The plant produces both electricity and steam and 
consumes 150,000 tonnes of wood, all from within a 
150 km radius. Biomethane is a combustible gas pro-
duced by the transformation of organic matter (wood, 
plants, domestic, agricultural, and industrial organic 
waste, sewage sludge, etc.). It can be used in a variety 
of ways, including for heating, electricity, and as fuel. 
A wide range of procedures can be used to produce 
and use it on an industrial scale, making it an inno-
vative and high-performance energy source. Locally 
produced and pollution-free, it is contributing to the 
energy transition. By 2020, between 5,000 and 16,000 

Photo 3 Thassalia marine geothermal power plant – ENGIE  (ENGIE/MIRO/MEYSSONNIER ANTOINE)
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GWh of biomethane should be injected into the natu-
ral gas grid, equivalent to the consumption of 120,000 
to 390,000 energy-efficient homes. Biomethane will 
make up 16% of the gas in the grid by 2030, and 72% 
by 2050. ENGIE is extensively involved in developing 
and promoting this technology. EDF subsidiary Dalkia 
biogaz is exclusively focused on biogas (generated 
by landfills, sewage treatment plants, or methanation 
units) for electricity production.
In many countries, household waste is still buried in 
landfills, even if represents a major potential energy 
source. Incineration plants have made tremendous 
progress in terms of both energy efficiency and pol-
lution. They generate heat, steam, and electricity, and 
are therefore considered cogenerative plants. To 
name one example, Tiru (a subsidiary of Dalkia, EDF 
Group) has operated the Saint-Ouen incinerator plant 
in Plaine Commune since 1990. The plant processes 
630,000 tonnes of household waste every year, heat-
ing 70,000 homes and providing 5,000 homes with 
electricity. Waste-to-energy techniques are constantly 
evolving. Waste is first sorted so certain materials can 
be reused. The remainder, which is non-recyclable, 
can also be sorted. It can then be converted into Solid 
Recovered Fuel (SRF), which has the additional advan-
tage of being easy to store and transport. SRF is a 
new waste-based fuel, and Tiru has industrialised SRF 
production in Hénin Beaumont (France).

Optimising electrical grids

To ensure that the French distribution grid can accom-
modate the electricity generated by all these new 
decentralised facilities, and to prepare for the expan-
sion of electric mobility, Enedis has developed a smart 
grid that can optimise interactions between produc-
tion and consumption while continuously improving 
the quality of electricity distribution.
To begin work on developing the distribution grid of 
the future and support this major technological shift, 
Enedis has invested in several French and European 
pilot projects that combine electrical engineering, IT 
and telecommunications. The cornerstone of this new 
ensemble is the Linky communication system.
Enedis uses these new technologies to collect data on 
the distribution grid, analyse the status of the distribu-
tion grid based on the flows carried, pinpoint issues 
and correct them remotely, anticipate local renewable 

electricity production, and implement services that 
enable optimal, controlled inclusion of new electricity 
production facilities and uses.
Enedis’ solutions are leading to the emergence of a 
“self-healing” electrical grid, one that can anticipate 
its own breakdowns and automatically correct them 
when they occur. That enables immediate responses 
to breakdowns, so the grid can return to its initial sta-
tus and continue to provide service to all customers. 
These solutions also mean the grid can be balanced 
in virtually real time by adjusting consumption to fit 
production. Adjustments are also made based on 
demand, with consumers able to take a proactive 
approach to their consumption, and greater flexibility.
Integrating these new smart grid technologies and 
solutions into the grid reflects Enedis’ goal of becom-
ing the benchmark DSO (Distribution System Operator) 
by taking into account and better coordinating the 
interactions at the heart of the electrical grid to deliver 
electricity more efficiently, more cheaply, and more 
reliably.

TOMORROW

It is increasingly clear that climate change and air pol-
lution are vital concerns for society. They directly chal-
lenge energy companies to effect change within their 
scopes. In light of the existing infrastructure, its ease of 
service, and the needs generated by new technologies 
(digital technology, electric and driverless mobility), 
zero-carbon energy is the clear choice for the future.

Improving solutions 
to lower production costs

In France, solar panels are being redesigned and 
installed in new locations. Vinci Construction and solar 
innovation specialist Sunpartner have created Horizon 
Energy, a semi-transparent photovoltaic curtain wall 
for buildings. It can be installed on existing buildings 
as part of a renovation or integrated directly into new 
buildings.
In a similar vein, Heliatek has created the world’s larg-
est organic photovoltaic film. It was installed on the 
roof of Pierre Mendès-France intermediate school in 
La Rochelle with no structural reinforcement and with 
no need to drill through the roof, and generates up to 
23.8 MWh of electricity per year. This technology is a 
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good fit for lightweight flat or curved roofs, which are 
unsuitable for traditional solar panels.
France also aims to develop offshore wind energy 
because it offers better yields than land-based wind 
farms. This technology is particularly relevant given 
that France has Europe’s second-greatest wind energy 
potential. To that end, it is supporting several projects 
along its coasts. By 2021, for example, EDF Énergies 
Nouvelles will start up several new wind farms with a 
total of 240 wind turbines, which will supply the equiv-
alent of the annual consumption of 2 million individ-
uals. These projects will also create a total of 7,000 
jobs. EDF Énergies Nouvelles is also involved in other 
European projects in Belgium, the UK, and Denmark.
Using tidal turbines to harness the energy of ocean 
currents or tides is another solution for massive future 
energy production. It has the advantage of being both 
renewable and predictable. In 2012, EDF started run-
ning a demonstrator in Paimpol-Bréhat (Brittany), and 
marked a major achievement with the immersion of 
the first 2 MW prototype, designed by DCNS sub-
sidiary Open-Hydro. EDF Énergies Nouvelles has 
taken that project a step further by developing the 
Normandie Hydro project, also in partnership with 
DCNS. These tidal turbines are designed to protect 
the sea floor and avoid disrupting the travel of fish and 
marine mammals. The goal is to develop a new French 
power industry to supply whole cities. Hydrogen is 
another promising energy source, especially for trans-
portation. It can produce electricity by reacting with 
the oxygen in the atmosphere. Vehicles with hydro-
gen fuel cells and tanks of pressurised hydrogen could 
easily travel pollution-free, since the only by-product 
of the reaction is water. The CEA is currently devel-
oping technological bricks for that purpose.
Last but not least, the Iter project is a research pro-
ject involving the CEA which aims to achieve human 
control of nuclear fusion, to make nuclear power pro-
duction far cleaner and more sustainable. Deuterium, 
which is used for fusion, is far more abundant than 
uranium and could fuel nuclear power plants for hun-
dreds of thousands of years. Fusion also emits virtually 
no CO2 and produces far less nuclear waste than fis-
sion. An experimental ITER reactor has been built at 
Cadarache, in south-eastern France.

Improving energy storage

Renewable energies like wind and solar power have 
expanded quickly in recent years due to the sharp and 
continuous drop in production costs. However, they 
are inherently intermittent and unpredictable.
Their increasing presence on the grid is accentuating 
the imbalance between supply and demand, threat-
ening the stability of the grid itself. Electrical grids are 
also changing rapidly due to the convergence of the 
energy transition and the digital transition. Producers, 
grid operators, and self-producing customers are 
being forced to carefully plan their production and 
use smart steering to coordinate production, storage 
resources, and demand.
EDF Store & Forecast has launched operation of its 
smart management system for microgrids on the 
Breton islands of Sein and Ouessant. The application 
provides 24/7, fully-autonomous management of pro-
duction from the generators and renewable energies, 
battery use, and other flexible options available to 
each island microgrid.
Energiestro, an innovative French company, has gone 
a step further by developing a new technology and 
material for a concrete flywheel that can reduce the 
high energy storage costs associated with batteries. 
This storage flywheel should make it possible to store 
energy and offer more reliable availability of intermit-
tent renewable energies. It could also be used to sup-
ply isolated, desert, or rural sites or sites in developing 
countries due to its low cost and high storage capacity.

Grids are changing to support new types 
of production and consumption

The strong growth in self-production and self-con-
sumption are driving changes to the industry. The 
major catalyst for the ongoing changes is the capac-
ity to produce high-quality, affordable, decentralised 
energy. Opting for a self-consumption offer enables 
companies and local governments to both optimise 
unused space - and thus enhance the value of their 
assets - and control their electricity budget while 
improving their energy performance That is made 
possible by renewable energy and smart grids. My 
Power by ENGIE is a self-consumption offer for 
customers with all-electric homes. With My Power, 
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homeowners can directly use the electricity produced 
by solar panels to meet their household needs.
Enedis is supporting the energy transition by upgrad-
ing its electricity distribution grid to an even more 
dynamic system that enables production and con-
sumption exchanges at all levels: local, regional and 
national. With the transition to a fully smart distribu-
tion grid, customers, market players, and local govern-
ments alike will have access to better information so 
they can make the most of their supply grid.
What makes a grid a smart grid? Data collection, con-
stant analysis of the grid’s status, incident localisation 
and remote repairs, anticipation of local production, 
and implementation of new services designed for new 
production resources and new uses. The smart réseau 
developed by Enedis is intended to change public dis-
tribution grid equipment. High-voltage transformers 
will be equipped with sensors, remotely controlled 

equipment, and devices that can communicate within 
the transformer and with other networked objects 
(management centre, smart distribution substation, 
sensors, etc.). Medium-voltage transformers (HTA) 
will be equipped to transmit information on site status 
and production levels to the management centre and 
enable remote operations. Other devices will also be 
able to communicate on the grid’s status in real time 
(voltage, current, etc.).
Communication-enabled meters will also be installed 
at all consumption and production sites on the grid, so 
Enedis can provide decision-makers and local leaders 
with dynamic aggregated data on local electricity pro-
duction and consumption, painting the clear picture 
they need for local energy planning.
The smart grids of the future are not limited to the 
electricity distribution grid; they also include heating, 
hot/cold water, and gas. Energy is one of the main 

Photo 4 Teesside (UK) offshore wind farm – EDF Énergies Nouvelles   
(© EDF – CHAPMAN BROWN PHOTOGRAPHY)
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levers for transforming urban areas: smart réseau, 
smart electricity and heating grids, self-production 
and self-consumption are combined via digital plat-
forms and embedded connected objects (IoT). Vinci 
Énergies is doing innovative work with public part-
ners, including a Smart City project in Chartres that 

condenses innovation bricks, particularly for energy, to 
create a user-friendly city with optimised facilities. The 
project’s other major innovation lies in the fact that 
it is a public-private partnership designed to enable 
endogenous development of large-scale projects.

See also chapters: Communication and digital, Carbon footprint, Risks
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Water and sanitation

Water is a unique natural resource. It is essential for 
life and omnipresent in our surroundings, yet its quan-
tity on Earth is limited. Managing it involves optimised 
planning, development, distribution and management 
of its use. It goes through numerous services that 
draw on a vast array of infrastructures and technol-
ogies from its collection in natural environments, to 
treatment to make it drinkable, to distribution from 
a tap, to collection and treatment after use. Water 
management is all the more complex because water’s 
availability is determined by global natural processes, 
while its use is determined by a vast array of uncoor-
dinated local behaviours.
In the era of climate change, responsible water man-
agement is increasingly crucial for sustainable human 
development. In France, for example, annual con-
sumption is on the order of 33 billion cubic meters. 
Agriculture is the country’s top consumer (70%), fol-
lowed by domestic use (23%) and energy production 
(7%). Water is not just essential for life. It is also a vital 
economic resource.

YESTERDAY

Urban water systems were first developed in the mid-
19th century. They were initially designed to provide 
drinking water to as many people as possible, and san-
itation was later added as a separate service.
Wastewater treatment was unheard of, let alone rain-
water treatment. These early systems’ main goal was 
to remove effluents from urban areas as fast - and as 
far - as possible, to prevent epidemics and flooding. 
Ongoing technical and behavioural changes gradu-
ally led to the introduction of effective sanitation, due 
to concern for hygiene (mainly in the form of mains 
drainage) and public health. The need for urban water 

management initially led to the emergence of technical 
networks which, as they progressively began to incor-
porate environmental concerns, became full-blown 
systems with the introduction of water quality testing, 
water treatment, and catchment protection zones. As 
sewage came to be considered a potential pollutant, 
water treatment plants were built to purify it before 
returning it to the environment. In Paris, for example, 
the engineer Eugène Belgrand developed a dual water 
distribution system (drinking and non-drinking) to 
replace the old, largely open sanitation system. By 1878, 
the city’s sewer system stretched for nearly 600 km.
The first signs of dysfunction began to appear in the sec-
ond half of the 20th century, highlighting these systems’ 
limitations. Despite the significant excess capacity allowed 
for by their builders, rising urban density and populations 
and the expanding area of paved surfaces were dramat-
ically increasing the volumes of water to be managed.

TODAY

Urban water management still remains a pressing 
concern. Key considerations include managing legacy 
infrastructure, more or less recent paradigm shifts 
(sanitation system alternatives), new information 
and communication technologies, and short or even 
closed cycles.

Water management infrastructure: 
a colossal asset

Urban water management infrastructure assets are 
almost unfathomably vast. In 2013, France was esti-
mated to have 924,000 km of drinking water sup-
ply networks and 392,000 km of sanitation systems. 
These assets can be divided into two categories.
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The first is tangible, material assets: pipes (collection, 
distribution, evacuation), reservoirs, pumping and 
purification structures, network accessories, etc. The 
second is intangible assets: all the data that character-
ises the infrastructure, its operations, and its environ-
ment. That data exists in a wide range of paper and 
digital formats and also includes operators’ practices 
and expertise. Information like pipe installation dates 
has only been systematically inventoried for a few 
decades, and using dedicated software to capitalise on 
that data is an even more recent development. The 
amount of information on these assets has been reg-
ulated since 2013. In practice, these knowledge assets 
are increasingly widespread and reliable and are being 
put to use, particularly for asset management. Asset 
management consists in maintaining infrastructure in 
good condition throughout its lifecycle to optimise the 
cost of operating and/or renovating it and to provide 
a high level of service that meets users’ needs and 
expectations, even as expectations, the technologies 

available and the regulatory framework continue to 
change.
It requires a holistic approach that incorporates exist-
ing assets and future needs and anticipates changes 
to those assets in order to make the right decisions 
on the actions required to limit risks, optimise perfor-
mance, and drive down costs. Modern management 
goes beyond effectiveness to strive for efficiency. To 
implement an asset management policy, you first have 
to be familiar with the assets involved. In addition to 
the input provided by the manager and/or owner, 
asset management policies must take into account 
all the stakeholders involved: users, local residents, 
other organisations, etc. Water management assets 
should be understood as a system with both societal 
and technical facets and managed using dedicated 
resources (asset knowledge applications to character-
ise the networks and their probable changes over time, 
decision-making tools to define asset management 
scenarios and their costs and benefits and monitor 

Photo 5 1910: The new Saint-Clair electric pumping station in Lyon  (Veolia media library)
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the selected scenario over time, and communication 
and dialogue applications). It is important to strike a 
balance between infrastructure performance, human 
or natural costs, and the risks involved. The ultimate 
goals of water network management are water quality 
(both water distributed and water released into the 
environment), service continuity, quantitative preser-
vation of water resources, and urban and natural envi-
ronmental preservation. Research in the field began in 
the 1990s, and practical, operational applications have 
since emerged. Virtually all calls to tender for urban 
water management systems now include detailed 
asset management clauses.

Water system optimisation 
and differentiation

The 1990s saw the emergence of a new paradigm that 
moved beyond the traditional sanitary vs. combined 
sewer debate to an approach in which rainwater is 
disconnected from the sewer system and its presence 
in sewers is limited to residual amounts.
Alternative solutions like percolation trenches, roof-
top collection, and reservoir pavement system have 
proven their effectiveness and are now virtually sys-
tematically included in urban development projects. 
Alternatives to storm sewers have been developed 
with the goal of managing rainwater as close as pos-
sible to its source, reducing the volumes added to 
the sewer network, reducing peak flows by regulating 
output, and limiting run-off pollution. This is achieved 
by encouraging direct infiltration into the ground or 
storing water in open ponds for regulated return to 
limit run-off. This shift means that urban rainwater and 
wastewater management can no longer be treated as 
a simple municipal service, handled after the fact by 
sanitation engineers. The water produced by city life 
must be incorporated as a central element of urban 
design, organisation, and management. It must also 
be addressed at the drainage basin level. That means 
finding ways for all of the organisations and players 
involved to interact, and above all cooperate, at both 
the regional and hydrological drainage basin levels. 
This is a profound paradigm shift, one that affects 
both the technical elements (components, infrastruc-
ture) and the organisations (local governments, com-
panies, unions, associations, collectives, etc.) involved 
in providing urban sanitation services. Achieving this 

goal requires measuring the level of service provided 
by the system as objectively as possible and then using 
that assessment to make the right strategic choices. 
The development of alternative techniques to supple-
ment or replace existing systems, which has emerged 
over recent decades as an essential response to the 
increase in urban needs caused by rising populations 
and density and the expansion of paved surfaces, 
raises the question of long-term management of those 
solutions. These systems, which are rarely exclusively 
dedicated to rainwater management, also provide 
other services for cities and residents.
Local governments are increasingly aware of the dif-
ficulties involved in managing these assets. They are 
multipurpose, often widely dispersed, come in very 
different shapes and structures, and are frequently 
located on private property. Management of these 
assets requires interdepartmental cooperation, and 
financing sources are not always clearly identified. 
Open-air rainwater management is not regulated as 
such at the national, regional, or even drainage basin 
level. Nevertheless, local leaders strive to promote 
these management practices and the techniques used 
in memos and urban planning documentation, to 
ensure that they are taken into account in local devel-
opment projects. Open-air rainwater management 
and sewer systems alternatives are increasingly incor-
porated into urban development projects. Despite 
four decades of experience in France, however, man-
agement at the source is still not systematic.
Urban sanitation specialists remain the key players, 
but the balance is shifting and engineering firms are 
increasingly involved in the upstream phase of projects. 
Ideally, they should be involved from the pre-project 
phase. The idea is to foster cooperation among every-
one involved in urban projects: elected officials, archi-
tects, urban planners, environmental organisations, 
sociologists, local residents, users, etc. This innovative 
approach, in which interactions among the different 
players are encouraged, improves the effectiveness 
of urban water management: better resource man-
agement (resource’s hydraulic capacity taken into 
account, consideration of additional resources, e.g. 
desalination), improved network yields (particularly 
for distribution), improved quality of water returned 
to the environment (optimised treatment processes 
and systems), limitation of run-off and contribution to 
the sanitation system, etc.
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Alternatives to the current water 
management circuit

The interactions between the different urban water 
management systems are visible, reflecting a multidisci-
plinary vision of city management. The most symbolic 
example is heat (calorie) recovery from wastewater. 
For a more holistic view, it can be helpful to think 
of water management in terms of a metabolism. 
Studying the urban water metabolism (in the sense of 
urban ecology) requires both qualifying and quantify-
ing system inputs, outputs, storage, and energy needs. 
The use of alternatives to sewers is a clear illustration 
of operational implementation of this concept. The 
goal is to decrease the flows that enter the system and 
improve storage, with a focus on infiltration as close 
as possible to the site of precipitation, or storing the 
water and deferring its entry into the sewer system if 
infiltration is impossible. In practice, this can lead to 
short circuits in which rainwater is returned directly 

to the natural water cycle and not integrated into the 
urban water cycle (no sewer overload). Other opera-
tional applications, while still experimental, offer alter-
native solutions. Wastewater recycling, for example, 
is increasingly popular for irrigation. The next step 
is moving from short circuits to closed circuits. The 
idea is to treat a system as fully autonomous, reduc-
ing inputs and outputs to a minimum. In the case of 
urban water management, that means returning puri-
fied waste drinking water to the drinking water sys-
tem. This eliminates the need to draw on a natural 
resource and return water to the environment. While 
it is technically feasible, (cf. water recycling in space 
to meet astronauts’ needs), social acceptance remains 
a major obstacle - a far more serious one than eco-
nomic concerns. In Singapore, for example, 90% of 
wastewater is purified and returned to the system 
in a closed loop. While it is clean and safe to drink, 
Singaporeans are highly reluctant to do so.

Photo 6 Drinking water supply network plumbing components  (Veolia Media Library - Olivier Guerrin)

12215_.indb   104 03/02/2020   15:59



Water and sanitation

105

TOMORROW

New information and communications technologies 
(NICTs) could encourage social acceptance. They can 
provide real-time data on water quality using sensors 
and web-based communications network. Without 
plunging too far into the question of what the future 
holds, it is essential to address NICTs’ contributions 
to urban water management. NICTs are often asso-
ciated with smart meters, which measure users’ con-
sumption in real time to detect leaks and offer regular 
consumption tracking. But consumers - the final link in 
the drinking water distribution chain - aren’t the only 
stakeholders for whom NICTs could have an impact. 
NICTs could also be deployed across the entire urban 
water system.
New technologies, particularly the exploding numbers 
of communication systems, are driving the increased 

use of sensors on networks and large-scale data 
collection. These systems are referred to as “Smart 
Water Grids”, but a better term would be “commu-
nication-enabled water grids.” A smart water grid is 
a set of solutions and systems that enable water grid 
operators to control and diagnose problems, continu-
ously and remotely prioritise and manage maintenance 
operations, and use the data provided to optimise 
every aspect of the water grid’s performance. The goal 
is to optimise the performance of sanitation and drink-
ing water services while improving energy efficiency, 
conserving water, and monitoring consumer water 
quality. Ultimately this raises the question of how that 
data is processed, verified, managed, and stored (not 
to mention who owns it). m2o city, a Veolia-Orange 
joint venture, goes beyond water data with its Smart 
Water Grid, which collects and processes environ-
mental data like noise and pollution levels.

See also chapters: Risks, Waste, Land management and development

Photo 7 Water grid hypervision centre  (Veolia Media Library - Olivier Guerrin)
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Waste

Waste is defined as “any substance or object which 
the holder discards or intends or is required to dis-
card.”1 This broad definition encompasses two dif-
ferent realities: refuse, useless material or excrement 
associated with contamination and foul odours, and 
scrap, material lost during production or manufactur-
ing of an object which is no longer of use for that 
purpose. Its usefulness depends on the era and society 
where it is generated.
Urban waste is the detritus produced by urban life.
Waste management services are structured as net-
works. Unlike other urban services, waste manage-
ment generates little or no linear infrastructure. It fits 
into the urban landscape in very diverse ways, with 
vast numbers of collection locations, large-scale pro-
cessing infrastructure, and flows that, with a few rare 
exceptions (pneumatic waste collection systems), are 
carried by truck.
More or less official local initiatives such as neighbour-
hood composting centres, upcycling centres, and spe-
cial collections complete the picture.
Waste is a major challenge for cities due to its envi-
ronmental impact (biosphere emissions, or atmos-
pheric emissions after reuse as fuel) and real estate 
pressure (building waste processing facilities), and 
because it raises suspicion among residents.
Waste management services have a clear goal: pro-
cessing the waste produced by the city.
The concept of an urban metabolism - the flow of 
materials and energy within cities - is very rele-
vant here. Cities run on flows of materials that are 
brought in, consumed, transformed, stored, and 
removed. Some of these outgoing flows constitute 
waste. Studying urban metabolisms can reveal ways 

1 Directive 2008/98/EC of November 19, 2008.

to reduce resource inputs and outputs by closing the 
flow of materials: in other words, by reintroducing 
waste as a secondary raw material. Achieving that aim 
is one of the major goals of modern waste manage-
ment policies.

YESTERDAY

From Antiquity to the late 19th century

In ancient times, public sanitation was essentially lim-
ited to wastewater management. Even that eventually 
fell out of use and was forgotten until the late Middle 
Ages. In Athens, for example, waste management reg-
ulations were enacted in the 5th century BC, but such 
systems did not survive the fall of the Roman Empire.
“Until the French Revolution, the concept of cleanli-
ness was essentially (…) restricted to bodies, clothing, 
and homes,”2 and did not extend to public spaces.
A clear boundary existed between private spaces, in 
which the notion of cleanliness was clearly present, 
and public spaces, which were dirty. It was the devel-
opment of the concept of public spaces which led to 
the need for public sanitation. As the desire to appro-
priate the outdoors emerged, refuse and odours 
became a problem to solve, driving the development 
of the concept of the public utility in public spaces. 
“The status of the street changed: instead of a sewer 
or an incidental space surrounding housing, it acquired 
an increasingly central role and became subject to reg-
ulations3.” Cleanliness came to be seen as a common 
good in the service of public health and sanitation4.

2 Berdier and Deleuil, 2006.
3 Berdier and Deleuil, 2006.
4 Durand, 2010.
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The first regulations, mainly devoted to wastewater 
and mud management, date from the Middle Ages. 
Municipal authorities issued rules intended to keep 
streets cleaner and healthier, such prohibitions on 
throwing waste out the window at certain times. In 
the 14th century, the city of Paris signed a contract 
with carters to have waste carted out of the city. By 
the 16th century, waste had to be dumped at least one 
league (4 km) outside the city5.

The night-soil and rag-and-bone trades

These early regulations gave rise to the first waste 
management trades: the night-soil and rag-and-bone 
trades. The royal authorities organised the work of 
night-soil men, while the rag-and-bone trade remained 
informal. From the 16th to 18th centuries, night-soil 
men cleaned the streets, gathering and removing 
refuse and mud which they then dumped outside the 
city. The mud removed was then dealt with by offi-
cially appointed entrepreneurs, a service paid for by 
a special levy. The State appropriated the resource 
(levy) and redistributed it (fees for service)6.
Materials which could be reused were collected sepa-
rately by rag-and-bone men. Before the night-soil men 
made their rounds, rag-and-bone men gathered up 
everything that could be resold, including rags, metals, 
skins and bones7.
In the preindustrial society of the 18th century, and 
the industrial society of the 19th, true waste was virtu-
ally non-existent. Urban detritus including rags, metal, 
bones, and mud, played a vital role in fertilising agricul-
tural land and in urban industrial development.

The emergence of urban waste and the 
organisation of waste management services

In the late 19th century, “agriculture and industry grad-
ually abandoned the use of raw materials from urban 
sources, instead turning to other resources extracted 
from underground (fossil fuels, phosphate, potash) or 
from the atmosphere (nitrogen for fertiliser and explo-
sive production)8. Certain types of urban by-products 

5 Berdier and Deleuil, 2006.
6 Lupton, 2011.
7 Lupton, 2011.
8 Barles, 2005.

were no longer reused, while others disappeared alto-
gether as industrial processes evolved. This led to the 
need to organise management of urban by-products, 
which were now merely waste.
Medical progress made urban sanitation a pressing 
concern. Waste had no place in the era’s new vision 
of urban spaces. It was seen as impure and a source 
of serious dysfunction and threats, both to health and 
to society as a whole9. Waste was therefore ban-
ished from urban spaces. The first incinerator plants 
appeared in the UK in second half of the 19th century:
– 1865: furnace on the rock of Gibraltar to eliminate 
the British garrison’s waste;
– 1870: first municipal furnace started up in the 
London suburb of Paddington;
– 1874: the first plant for systematic incineration of 
waste, city-wide was tested in Nottingham10.
In France, Prefect Poubelle regulated waste removal, 
with waste collected separately in three flows (organic 
matter, paper and glass/porcelain).
Waste had to be placed in receptacles, complicating 
the work of rag-and-bone men.
The first French incinerator was built in Saint-Ouen 
in 1907, followed by others in Issy-les-Moulineaux 
and Romainville the next year. From the start, these 
plants used the steam produced by the waste man-
agement process (grinding) to generate electricity. 
The by-product of incineration, incinerator bottom 
ash, was used as filler - later requiring vast soil decon-
tamination operations.
In the 1920s, the increase in waste production led to 
the development of controlled landfilling which, along 
with incineration, remained Europe’s leading waste 
management methods until the 1990s. The rag-and-
bone trade vanished with the drop in raw materials 
prices, industrialisation and the emergence of con-
sumer society.

9 Berdier C. and Deleuil J.-M. (2006), Le système « ville déchet », 
une mise en perspective historique, in E. Dorier-Apprill et (Dir) Ville 
et environnement, Paris, SEDES, Coll. Dossiers des images écono-
miques du Monde, p. 453-466.
10 Melosi Martin V., Loyer Béatrice. Le « destructor » britannique. 
Transfert des techniques et destruction des déchets. In: Les Annales 
de la recherche urbaine, n° 23-24, 1984. Les réseaux techniques 
urbains. pp. 103-113; doi : https://doi.org/10.3406/aru.1984.1100.
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TODAY

Late 20th century regulations 
and the emergence of organised recycling

In France, the 1975 law on the elimination of waste 
and reclamation of materials, which defined the notion 
of waste and applied the “polluter pays” principle, was 
the cornerstone of a new regulatory arsenal.
As environmental awareness gained traction in the 
1990s, the waste management paradigm began to shift. 
One major result was the law of 13 July 1992, which 
introduced “expanded responsibility” for packaging 
manufacturers and tasked the environmental agency 
Éco Emballage (now CITEO) with financing recycling 
by taxing packaging. This measure launched selective 
collection of recyclable post-consumer packaging.
The law also regulated processing of non-reusable 
waste, in line with the current technical and economic 
environment.

The 2000s: from waste management 
to prevention and reuse

The 2000s, particularly after the 2008 European direc-
tive on waste and the Grenelle laws of 2009 and 2010, 
saw the imposition of ambitious quantitative goals for 
waste reuse and prevention, a trend reinforced by the 
introduction of the circular economy as a new para-
digm for waste management.
The circular economy can be defined as an economic 
system which aims to address the problem of pres-
sure on the biosphere, particularly the finite nature of 
natural resources, by increasing reuse of materials11.
France has chosen to focus on developing Extended 
Producer Responsibility (EPR) for products like tires, 
electrical and electronic waste, furniture, paper, and 
lighting. Numerous regulations also encourage or 

11 It is based on the concept of urban metabolisms. One of its 
goals is to close the materials flow circuit.

Photo 8 Latil dump tractor, 1915  (Veolia Media Library)
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require waste sorting at the source, including in the 
commercial and industrial sectors.
This regulatory shift has been accompanied by the 
development of new waste sorting procedures for 
households and industrial companies. France currently 
has over 4,500 dumps, which collect close to a third 
of household waste. That number has increased by a 
factor of 12 since 1990.
The circular economy is the new waste management 
paradigm. It is intended to implement circular flows of 
materials much like in the 19th century, but with added 
complexity due to the very diverse types of waste to 
be recycled.

TOMORROW

The challenges of waste management 
in the coming years

The ideal approach to waste processing lies in pre-
ventive policies, since the best kind of waste is the 
kind that is never produced. When combined with a 
focus on reuse, this approach finds its practical public 
expression in cooperative or municipal reclamation 
programs (upcycling centres, repair and resale cen-
tres, sheltered sector companies) or non-profits that 
encourage repairs.
Eco-design is another key concern. There are two fac-
ets to eco-design: using recycled materials and design-
ing products to be more recyclable.
The biggest challenge is that of economic dynamics. 
Structural support is still required to ensure that recy-
cling or using recycled materials is cheaper than using 
virgin materials. This is particularly true for plastic; given 

Photo 9 Waste collection bins  (Veolia Media Library, Nicolas Vercellino)
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its massive role in our world, plastic recycling must be 
accelerated. If nothing changes, the quantity of plastic 
used will double over the next three decades.
The price of the materials used in our products must 
incorporate the cost of recycling or reclamation.
In France, that has led to the extension of the recycling 
guidelines to ensure that all plastics can be recycled. 
The current challenge is adapting industrial equip-
ment and developing a reclamation industry for all of 
the myriad types of plastic that make up our waste, 
beyond liquid containers.
These issues are all the more pressing in developing 
countries, which capture only products with a positive 
market value and where post-consumer plastic litters 
beaches and rivers before ending up in the ocean.

Corporate waste is another serious concern.
Local governments, consular offices and corpo-
rate consortia are currently working on projects to 
exchange flows of materials and energy between 
companies and/or activities. This type of project, 
exemplified in France by the long-running project in 
the Dunkirk industrial/port zone, is a promising solu-
tion to encourage local management of industrial 
waste. Certain types of waste have begun to receive 
special attention: organic waste, for example, is now 
collected separately. Construction waste is also in the 
spotlight thanks to work on the Grand Paris Express, 
as is post-disaster waste.

Photo 10 Control room of the recycling and waste reclamation centre in Vitrolles (Bouches-du-Rhône)  
(Veolia Media Library, Salah Benacer)
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Focus: construction waste

Construction waste is the biggest source of waste by volume, accounting for 247 million tonnes out of a total 
of 345 million in 2012.
It is made up of inert waste, ordinary non-hazardous/non-inert waste, and hazardous waste. Inert waste 
accounts for 90% of construction waste, and about 65% of it is reused directly on-site as filler. This type of 
operation does, however, frequently encounter the issue of ground pollution from household incinerator 
bottom waste used as filler.
The construction industry is the third biggest producer of hazardous and non-hazardous industrial waste, 
behind the industrial and commercial sectors. This type of waste draws a great deal of attention due to the 
volumes involved and the challenges it presents in terms of disposal and transportation. The work under way 
on the Grand Paris Express has put the issue squarely in the spotlight.
New regulations have also been introduced, requiring waste sorting at the source for the construction indus-
try and requiring material and equipment suppliers to offer waste return solutions. For inert waste, in addi-
tion to the traditional options of storage on special sites and the numerous landscaped embankments along 
motorways (the A104 is one of the major applications in the Paris region), a newer idea is recycling it with the 
guarantees required for construction. This option is gaining traction due to the rarity of fossil mineral resources 
like sand. Discussions of how to manage this potential resource are currently under way.
They take on additional significance in the Paris region, due to the challenges of construction on the Grand 
Paris Express and the projects involved in the 2024 Olympic and Paralympic Games.
The challenge is two-fold: developing local waste reclamation solutions to incorporate demolition and con-
struction waste into the circular economy, and thus at least partially addressing the challenges of flow circula-
tion, which are critical in general and especially in the Paris region.

Focus: post-disaster waste

When a crisis like a natural disaster strikes, waste management services face an explosion in the amount of 
“ordinary” waste to process caused by factors like evacuations and changed consumption patterns, as well 
as more complex flow logistics due to the unavailability of certain processing infrastructure, networks, etc. 
Damage to property, buildings, and infrastructure also produces new waste, known as post-disaster waste. 
Experience has shown that this waste is quickly discarded in public spaces. Until it is collected, it blocks streets, 
impedes rescue workers, maintenance operations and repairs to critical infrastructure (access to transformers 
and other vital equipment). Waste management must be quickly reorganised: new disposal sites must be 
found, new collection itineraries planned, new recycling options developed, new players introduced, and new 
partnerships formed. Regional, organisational, and partnership reconfigurations are implemented to address 
these issues.
Post-disaster waste is currently a hot topic in waste management. Local and national governments and agen-
cies, environmental agencies, waste management companies, and researchers are all working on this issue, 
with research intended to better understand of how this type of waste is changing and find reorganisation 
solutions for the waste industry to better reintroduce this waste into “normal” flows.

See also chapters: Risks, Industrial commodities, Logistics
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Mobility

Territories are structured by transportation networks. 
Railways, for example, began the process of opening 
up cities and enabled extensive development of inter-
regional trade. Then, in the second half of the 20th cen-
tury, car ownership drove the growth of urban sprawl 
while aeroplanes erased borders. The overall effective-
ness of a region’s transportation system plays a deci-
sive role in its ability to compete economically. But 
that kind of appeal can lead to traffic, congestion, and 
even gridlock. The story of urban mobility is the story 
of a never-ending battle against congestion not only 
on the road but also in public transportation, a chal-
lenge exemplified in Paris by the RER regional express 
trains and metro line 13. Urban mobility as we know 
it today has to change. More and more people live in 
urban areas, and they are travelling more and more, 
and increasingly fast, over increasingly long distance.
That makes sustainable mobility a key priority. But 
how can we achieve it? How can we continue to 
enable mobility - one of the keys to human freedom 
- while incorporating it into the environmental transi-
tion? French mobility players are taking a highly inno-
vative approach to answer that question, an approach 
grounded in innovation and creativity, in individual 
energy and aspirations, and in sharing, in addition to 
sweeping public policy measures. This approach also 
draws on all the digital tools and practices that are 
becoming an integral part of modern cities.

YESTERDAY

A catalyst for urban development

Throughout history, men and women have always 
needed to travel for trade, which is synonymous with 
economic development. At first on foot, then on 

horseback and in wagons or carriages, people have 
always looked for ways to travel faster and in greater 
safety or comfort, ultimately leading to the emergence of 
passenger transportation as an industry in its own right.

1826-1925: from invention to peak

After Blaise Pascal’s short-lived five-sol coaches, the 
first “public transportation” in Paris (1662-1677), pub-
lic transportation re-emerged in 1826 in Nantes, where 
Stanislas Baudry launched a regular horse-drawn vehi-
cle service. This type of transportation, quickly dubbed 
the “omnibus,” soon spread to Paris and other major 
French cities before being adopted worldwide.
In 1832, a few years after Baudry created the omnibus, 
the first passenger railway line was opened between 
Lyon and Saint-Étienne. It was not until 1837 that the 
Paris region got its first rail line, the Paris-Saint Germain 
line, quickly followed in 1839 and 1840 by two Paris-
Versailles lines. Serious work on the French rail network 
began shortly thereafter, in 1842. The network grew 
from 569 km in 1860 to 25,000 km in 1875; Freycinet’s 
supplemental plan later added another 10,000 km.
Suburban lines were added on to the major inter-city 
lines.
In Paris, for example, the Petite Ceinture railway encir-
cling the city, which opened progressively between 
1852 and 1869, ran continuously until 1934, carrying 
goods from one rail network to another in addition to 
passenger transportation.
With the exception of a few links between the sub-
urbs and centre-city stations, steam engines were not 
used for urban transportation. Trams, initially drawn 
by horses, were another 19th century development. 
Embedding rails in the pavement made the ride more 
comfortable and allowed for higher-capacity cars 
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while lightening the horses’ load. Just after the 1870 
Franco-Prussian war, Paris began work on a large-scale 
network of horse-drawn trams - so successfully that 
by 1880, the Compagnie Générale des Omnibus had 
as many as 16,500 horses.
The invention of the electric motor in the late 19th 
century revolutionised urban mobility. The first change 
was the switch to electric trams, with a vast array of 
ingenious inventions that echo today’s emergence of 
autonomous vehicles.
Electric motors replaced horses on the tramway for 
economic reasons, because they made it possible 
to run larger, faster, more comfortable trams, thus 
increasing the tram network’s appeal.
Electricity also powered the creation of the metro, 
Paris’ leading public transportation service, making the 
utopia of fast, pollution-free, traffic-free transportation 
a reality. Paris’ first metro line was built in 1900, for the 
Paris Exposition. The city had 10 lines running by 1913, 
and work continued during WWI. The 1929 extension 

plan, which added 3 new lines and numerous exten-
sions towards the suburbs, was completed in 1949, 
giving the Paris metro the configuration it would keep 
for nearly 5 decades, until the 1998 addition of line 14.

1925-1965: the rise of the car

The tram’s resounding success, which culminated in a 
network of nearly 1,000 km of lines in the Paris region 
by the end of the 1920s (while their modern counter-
parts in the region have barely over 100 km of lines), 
was ultimately thwarted by the inherent defects of its 
initial form. Tram lines, which were built before the 
invention of cars, ran down the middle of Paris’ ave-
nues, going against traffic through certain intersections 
and creating conflict with motor vehicles. Society at 
the time interpreted this conflict as trams encroaching 
on the space needed for cars, trucks, and buses. The 
tram system never stood a chance in its “trial” because 
the issues at stake ran far deeper than mere technical 

Photo 11 Horse-drawn omnibus in front of Saint-Lazare train station in Paris  (SNCF Media Library/Rights Reserved)
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traffic management concerns. Cars represented indi-
vidual emancipation and social progress, and the tire 
and gas industries, the new stars of the economy, 
formed the basis of an ecosystem that would enable 
the exponential development of internal combustion 
powered vehicles. So it was ultimately the bus that 
killed the tram, leaving freshly paved roads to be dom-
inated by individual cars and more comfortable, more 
flexible public transportation.
France began to dismantle its tram lines in 1930, 
replacing them with buses. This historic shift, which 
marked petrol’s arrival on the scene prior to WWII, 
remains clearly visible in European cities.
Throughout the second half of the 20th century, urban 
public transportation development was marked by a 
race between urban sprawl and the development of 
road networks, leaving buses stuck in traffic jams and 
generating gridlock in city centres.
Public transportation entered a four-decade decline, 
with only the Paris metro offering solid resistance. 
During WWII, the metro and bicycles were the only 
forms of transportation available to Parisians. The 
metro reached its historic peak use in 1946, carrying 
1.6 billion passengers. At the time it had 159 km of 
lines and was completely saturated.
That situation led the RATP, the Parisian public transpor-
tation authority, to launch a large-scale modernisation 
programme in 1955, at a time when public transpor-
tation was declining across the board. The programme 
included the introduction of rubber-tyred metros and 
the creation of the central control station, and marked 
the beginning of the move towards automated trains.
France’s railways had also entered a slow decline, 
since passenger buses and coaches, and freight trucks 
were seen as superior alternatives. Legend has it that 
in 1964, when the decision was made to build Charles 
de Gaulle airport, it was intended to be accessible 
only by highway, like Orly.

TODAY

Reinventing mobility

The euphoria of the “all automobile” era was fated to 
end rapidly. Compact urban areas lacked the space for 
a rapidly growing populace - and for their fast-rising 
numbers of cars. Major cities, Paris in particular, were 
paralysed.

Key decisions for a slow reconquest

In France, Paris was the first city to adopt a large-
scale response to this situation with its 1965 urban 
development and planning program, known as the 
“Delouvrier Plan.” The Delouvrier plan aimed to 
relieve urban congestion by simultaneously starting 
work on the Villes Nouvelles, new, planned towns built 
in outlying areas, and the RER suburban express trains. 
At the same time, interest in the idea of extending the 
existing subway was also revived.
The second reaction was national, with the 1972 cre-
ation of the Versement Transport or Transportation 
Contribution (VT). The idea behind the VT was sim-
ple: because companies located in cities needed their 
employees to be able to reach their sites, they were 
required to pay a new payroll tax to help fund new 
public transportation infrastructure. The VT gave cities 
the money they desperately needed to revitalise their 
transportation infrastructure. In Lyon and Marseille, for 
example, it financed the construction of metro systems.
Better transportation governance was also required. 
The 1982 Domestic Transportation Framework Act, 
which created the Public Transportation Authorities 
(AOT), was a key step in that direction.

The rebirth of the tram  
and its rivalry with the VAL

The “Cavaillé Competition,” launched in 1975 and 
named for the Secretary of State for Transportation 
at the time, aimed to develop a “standard French 
tram system” for eight major French cities. But no 
sooner had trams been reborn than a new com-
petitor emerged: the light automatic metro or VAL 
(Villeneuve d’Ascq-Lille or Véhicule Automatique 
Léger), opened in 1983.
Based on the VAL’s success in Lille, ten other French 
cities debated or launched VAL projects (Bordeaux, 
Grenoble, Montpellier, Nancy, Nantes, Nice, Orleans, 
Rouen, Strasbourg, Toulouse), but most cities ulti-
mately decided to build tram lines instead.
In 1985, a decade after the Cavaillé Competition 
began, Nantes became the first French city to open a 
new tram line, followed by Grenoble in 1987. A major 
trend was born.
With the VAL’s success in Lille and the tram’s success 
in Nantes and Grenoble, the debate was far from over.
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Strasbourg was the first to make a decision, opting for 
a tram system in 1994 after the tram won the battle 
for public support. The city chose to use highly original 
trams and took a radical new approach to urban plan-
ning, which drastically reduced the space available for 
cars, made numerous public spaces pedestrians-only, 
added landscaping, and incorporated plantings into 
tram platforms. Its success swayed public opinion and 
cemented the modern tram’s place as a gold standard 
option capable of reshaping entire cities.
From 1994 on, trams gained in popularity nationwide. 
By 2013, they were found in 25 cities across France. 
The Paris region, which had long remained sceptical 
despite the success of the T1 tram line opened in 
Seine-Saint-Denis in 1992, rapidly expanded its net-
work. The T3 line, which runs along the Maréchaux 
boulevards that encircle the city, marked the tram’s 
grand return to Paris, becoming one of France’s 
most heavily used public transportation lines immedi-
ately after opening (its initial section quickly acquired 

120,000 daily users, more than double the 51,000 
who used the bus it replaced).
By the end of the decade, there should once again be 
1,000 km of tram lines; before every municipal elec-
tion, a new set of lines crops up, further strengthening 
the “French tram” model that has emerged in close to 
30 cities nationwide over the past 3 decades, to the 
surprise - and envy - of urban specialists in neighbour-
ing countries.

Consolidating the metro system

Metro systems have not really suffered from the 
success of tram lines. The Marseille and Lyon metro 
systems, both begun in 1972, have been successfully 
completed, with service on their first lines started 
in 1977 and 1978 respectively. Both systems gradu-
ally expanded to reach their current configurations: 
Marseille has 2 lines for a total of 21 km, while Lyon’s 

Photo 12 Grenoble tramway, in service since 1987  (Yann Audic/SNCF)
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4 lines total 32 km. At the same time, the Paris metro 
system was once again extended.
Elsewhere in France, Toulouse and then Rennes opted 
for the VAL. In both cases, the success of the first line, 
opened in 1993 in Toulouse and 2002 in Rennes, led 
to the decision to build a second - opened in 2007 in 
Toulouse and slated to open in 2018 in Rennes.
The Paris region opted for the VAL to link Orly air-
port to the RER B (Orly Val, opened in 1991), and 
later for service within Roissy-Charles-de Gaulle air-
port (CDG Val, opened in 2007).
Finally, in 1989 the decision was made to implement 
the Météor (Métro Est-Ouest Rapide, Rapid East-West 
Metro Line) in Paris. That led to the 1998 inauguration 
of line 14, the first heavy-rail metro line to be fully 
automated along its first segment.
At the end of 2017, France had a total of 369 km of 
metro lines: the 159 km that existed in Paris by the 
end of WWII as well as the additional 50 km built from 
1974 to 2017 in Paris (line 14) and the close suburbs 
(extensions of existing lines, service to Orly airport, 
service within Roissy-Charles-de Gaulle airport), and 
136 km of metro lines in other cities: the heavy-rail 
metro lines of Lyon (4 lines, 32 km) and Marseille (2 
lines, 21 km) and the light automatic metro lines of 

Lille (2 lines, 44 km), Toulouse (2 lines, 28 km) and 
Rennes (1 line, 9 km).

Reinventing local train lines: The RER, 
Transilien and TER

The decline of suburban train lines seemed inevitable 
until the RER’s success in the Paris region sparked a 
new trend that spread across the SNCF network.
The RER A, which carries one million passengers per 
day, has earned a reputation as Europe’s busiest public 
transportation line. It was to counteract its increas-
ing saturation that in 1989 the government decided 
to simultaneously launch the Météor and Eole (Est-
OuestLiaison Express, Express East-West Link) pro-
jects, leading to the construction of the RER E, which 
connected Saint-Lazare station to the Garde du Nord 
and Gare de l’Est stations in Paris in 1999.
The RER has become an essential part of life for resi-
dents of the Paris suburbs. After years of uncertainty, 
and despite persistent budget problems, desperately 
needed infrastructure maintenance and rolling stock 
upgrades are currently under way thanks to the 
joint determination - and financial support - of the 
RATP, the SNCF, Ile-de-France Mobilités, and the 

Photo 13 Paris Metro Line 4, Mairie de Montrouge station, opened in 2013 after the line’s extension  
into the immediate suburbs  ( ©RATP - Dupuy Didier)
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Ile-de-France region. The region’s other suburban 
train lines, grouped under the SNCF’s Transilien brand 
since 1999, are also covered by the program.
Outside the Paris region, the progressive transfer of 
responsibility for rail management to the regions has 
led to a dramatic shift. After Senator Haenel’s 1993 
report condemning the impasse in which the regional 
rail systems found themselves in the wake of the 1982 
LOTI Act, 7 regional pilots were launched in 1997. 
The success of this measure led to its generalisa-
tion starting in 2002 under the Urban Solidarity and 
Urban Act of 2000. TER regional train use increased 
45% from 1997 to 2010. In 1938, the SNCF carried 
540 million passengers ever year (22.1 billion pas-
senger kilometres, average trip: 40.8 km); in 1974, it 
carried 642 million (41.1 billion passenger kilometres, 
average trip: 67.7 km); and in 2016, it carried 3.6 bil-
lion passengers through its 3,000 French stations, with 
4 million travellers per day, 3.2 million of them in the 
Paris region - the equivalent of an Airbus A380 taking 
off every 6 seconds.

The BRT breakthrough

The success of these new RER, metro and tram 
lines almost overshadows the fact that as they were 
expanding, traditional bus lines continued their slow 
decline. Something had to be done to revive them, 
particularly given the high cost of tram lines.
From 1995 to 2005, the debate focused on “inter-
mediate systems,” partially on-road and partially 
guided lines that can offer the efficiency of tram 
lines in dense urban areas and the flexibility of buses 
(whose image they would refresh) in outlying areas. 
The TVR (Transport sur Voie Réservée, Dedicated 
Line Transportation) lines in Caen and Nancy, the 
Translohr in Clermont-Ferrand, and the TEOR in 
Rouen, Cristalis in Lyon and Busway in Nantes are 
all directly grounded in the research and innovation 
programs of that period, as well as a drive for budget-
friendly solutions.
They led to the emergence in France of the Bus à 
Haut Niveau de Service (BHNS, high-quality bus ser-
vice), the French version of the Bus Rapid Transit 
(BRT) concept developed in South America. BRT sys-
tems rely on dedicated sites, or at least reserved cor-
ridors. They have real stations rather than traditional 
bus stops, and are designed to offer the same speed 

and regularity as a tram line at a far lower cost. The 
14 first kilometres of the RATP’s TVM (Trans-Val-de 
Marne) line, with 65,000 daily users from its start-up 
in 1993, and the 18 km of exclusive bus lanes in the 
planned town of Évry were long the only ones of their 
kind. Since then, however, the success of the TEOR 
line in Rouen and the Busway in Nantes have sparked 
interest in BRT service.
In the past decade, roughly twenty cities have begun 
BRT projects: by the end of 2013, there were about 
350 km of BRT lines in service in France, with 370 km 
to be completed by 2020.

Urban cable transport

With 80 completed installations and more than 200 
projects in the works worldwide, cable transport is 
becoming an urban transportation option in its own 
right, one that complements more traditional options.
In France, the city of Brest is a cable transport pioneer, 
and several other cities have plans to follow suit.
Cable transport takes advantage of the aerial por-
tion of urban space, and may not require any addi-
tional space on roads. With new solutions that can 
help incorporate it into the transportation systems as 
part of a multimodal network, cable transport is going 
urban and may move beyond its traditional role of 
providing a way over technical or natural barriers.

Autonomous technologies

Today, this decades-old utopia (radio control was 
invented in 1925) is being pioneered by a French eco-
system of manufacturers, road and car park builders, 
and mobility service providers.
The development of autonomous vehicles (shuttles, 
buses, cars, trains) represents an opportunity for new 
transportation services to complement public trans-
portation: sparsely populated areas, small flows, first 
and last km, etc. More broadly, autonomous vehi-
cles will offer increased flexibility for a better balance 
between supply and demand.
Autonomous technologies raise a number of ques-
tions: safety, city systems and modelling, new services, 
new behaviours, and above all a new approach that 
involves cooperation between city and mobility play-
ers to enable financing.
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The digital revolution  
and new mobility services

The digital revolution is dramatically changing our hab-
its and the way we travel, a phenomenon driven by 
the exploding numbers of mobile devices and con-
nected objects and the ways that people and vehicles 
are networked and localised. Digital technology ben-
efits the increasing share of travellers eager for real-
time information that takes their needs into account.
When it comes to public transportation, digital offers 
enhanced services for easier travel: users can search 
for itineraries, check departure times, pick the best 
option, and purchase tickets and passes. Digital also 
keeps traffic flowing more smoothly, since operators 
can use real-time information on traffic and service 
disruptions to adjust the transportation offer and 
improve maintenance and security.
Its application in ITS (Intelligent Transport Systems) 
goes even farther, making the old utopian idea of 
“seamless individualised public transportation” a real 
possibility, particularly with the rapid development of 
the sharing economy: service platforms match supply 
and demand for car-pooling, car-sharing, ride-sharing, 
cycling and other self-service individual transportation 
options, individual car rentals, etc. In the future, smart 
roads could prioritise public transportation and vehi-
cles with multiple occupants, or direct them to alter-
native routes.
Today, at the dawn of the 21st century, consumers 
have access to a vast array of interconnected options. 
After coal and electricity, digital has become the latest 
energy used in our conquest of mobility.
Within companies, artificial intelligence and big data 
will profoundly anchor these changes by making pre-
dictive maintenance and optimised individual cus-
tomer relationships a natural way to operate.

Stations and their key role 
 as multimodal platforms

As a core part of smart cities, stations and interchange 
stations are transitioning from serving as simple “joints” 
in the mobility system to become places in their own 
right. The main challenge here is to transform them 
into attractive spaces for exchanges that create value 
for the surrounding city, spaces that go beyond simply 
connecting different transit lines to encourage social 

interactions, with stores, cultural facilities, leisure activ-
ities, and in the future new digital and physical services, 
for a more convenient, seamless and enjoyable expe-
rience for urbanites on the go.
Today’s stations are highly connected spaces, start-
ing with Wifi for access to a broad range of digital 
service like geolocation and step-by-step guidance 
inside the station thanks to Bluetooth beacons (iBea-
con). Beyond these contextualised mobile navigation 
services, stations are becoming vast work and leisure 
spaces where digital connections and physical travel 
overlap and intertwine.
At the same time, as infrastructure, stations must 
change to better blend into their urban environment 
and better mesh with the city’s other functions, thanks 
to smart real estate development projects that are 
turning the technical platforms they once were into 
service spaces open to the urban economy in all its 
diversity.

TOMORROW

Service-based mobility

Service-based mobility is a new form of mobility 
based on aggregating user-focused mobility solutions 
(ride-sharing, bike-sharing, car-sharing, car-pooling). It 
has emerged in parallel to, and thanks to, the rise of 
the sharing economy and service platforms, as well 
as the rise in use of information and communication 
technologies (ICT).
It represents an alternative to traditional mobility, with 
its car/public transportation binary, because it is based 
on a new paradigm.
Service-based mobility is based on demand rather 
than supply, on use rather than ownership, and on 
services rather than infrastructure. MaaS (Mobility as 
a Service) is a particularly advanced and integrated 
form of service-based mobility. MaaS promises a shift 
from individual car ownership to a blend of public and 
private mobility services, provided to the end user 
through a single service interface.
How are the major French players involved in urban 
and national mobility taking on the challenge of mak-
ing cities more sustainable, more accessible, and more 
inclusive? How do the RATP, the SNCF, and design 
and operations engineers see the mobility of today - 
and that of tomorrow?
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When asked, they offered a range of responses:
– by changing their perspective on urban challenges 
to better anticipate change, movements, and the con-
stant rebirth of cities;
– by taking a holistic approach to transportation for 
people and goods;
– by considering vehicles, the spaces where they 
operate, and information systems on the same plane
– by creating an environment for more open innova-
tion and using the digital transition to drive creativity;
– by integrating the concept of public goods and 
maintaining the values of dedicated public services 
that are inclusive for all;

– by striving to do more with fewer resources, which 
means achieving better control of economic and envi-
ronmental models;
– by measuring their performance and the positive 
impact (air quality, CO2 emissions, energy perfor-
mance, footprint on natural spaces) of their mobility 
and infrastructure.
And by confirming their active role in cities and regions 
in France and worldwide, the RATP group, the SNCF 
and their joint subsidiary SYSTRA are developing a 
broad range of capacities.

See also chapters: Services, Linear transport infrastructure, Carbon footprint

Figure 1 Multimodal transportation will be paired with the development of electric and autonomous vehicles  
(Sébastien Morales/SNCF)
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Logistics

Urban logistics includes all the activities involved in 
transporting and transloading goods within cities and 
linked to the organisation of the flows generated by 
commercial, retail, and industrial activities, individual 
travel to make purchases, transportation of household 
and industrial waste, transportation of construction 
materials and waste, etc.
It is a strategic link in the logistics chain. Shipping and 
distributing merchandise is a challenge for today’s cities, 
and one which will be all the more pressing in the future. 
The need to take action is all the more urgent because 
the exponential growth in new forms of consumption 
is directly affecting urban life. This is particularly true of 
e-commerce. While it is making shopping an increasingly 
virtual experience, it is also profoundly restructuring cor-
porate logistics and urban merchandise distribution. In 
France, the country’s uniquely radial structure in which 
everything revolves around Paris has led to a tremen-
dous imbalance in logistical flows, which are concen-
trated in the Paris region. The region leads the country 
in logistics, with 20 million m² of warehouses, 25% of 
the national total [source: IAU IdF]. The departments 
of Paris, Hauts-de-Seine, Seine-Saint-Denis and Val-de-
Marne - the city of Paris and its inner-ring suburbs - gen-
erate a third of the country’s Gross Domestic Product 
(GDP) and have a population of nearly 7 million in just 
760 km². That means correspondingly large needs for 
supplies, storage, transportation and distribution of mer-
chandise. Over 32 million tonnes of merchandise con-
verge on the city of Paris alone every year, generating 
more than 1,800,000 merchandise movements (deliver-
ies and/or removals) every week.
The challenge is tremendous, both on the scale 
of Greater Paris and nationwide. Urban logistics is 
becoming a key concern for numerous local players 
as:

– a distinct function within companies as they face ris-
ing transportation costs;
– an urban service for residents and businesses;
– a driver for public policies on mobility and urban 
development.
The challenges involved are numerous, and include 
optimising flows and deliveries, encouraging fleets to 
transition to appropriately-sized low-emissions vehi-
cles, anticipating the arrival of smart autonomous vehi-
cles (industrial, utility and light utility vehicles), better 
integrating logistical functions into urban planning and 
development projects, expanding the pool of logistics 
jobs, and encouraging more responsible consumer 
behaviour.
The challenge is also holistic, with flows and spaces 
interacting to define new urban logistics models that 
reconcile space, cost, and time.

YESTERDAY

Logistics for cities, outside cities

The concept of urban logistics was first formalised and 
structured in the 20th century. But urban development 
has always been inextricably linked to logistical con-
siderations, exemplified by the concentration of urban 
centres near trade hubs - initially rivers, later railways, 
and most recently roads.
While urban logistics is essential for cities to function, 
it has not always been incorporated into develop-
ment and planning policies and has only recently - but 
increasingly - been included in planning documents. 
Logistics competes with other urban functions for 
space in densely populated areas and is increasingly 
designed for economies of scale, leading to ever-larger 
warehouses outside major urban areas. Over the 
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past three decades, logistics platforms have moved 
to about 25 km outside Paris’ urban core. Three-
quarters of logistics warehouses in the region are now 
located outside the dense urban zone.

The predominance of road transport

In France, road transport has become heavily dom-
inant for merchandise (over 90% of flows), displac-
ing river (7%) and rail (3%) transport which declined 
steeply starting in the late 1960s. This situation is 
mainly due to the fact that road transport and infra-
structure are highly competitive in terms of penetra-
tion, time, and cost.
It follows logically that merchandise flows throughout 
France tend not to fit into the multi-modal rail/road/
river model that remains popular in other countries 
despite the rise of road transport. Local geographical 
features (scale and distances, topography, density and 
distribution of industry, etc.) are determining factors 
in the models used, particularly the balance of flows.

Challenges to traditional logistics models

In addition to the rise of e-commerce, consumer and 
business distribution services have been forced to 
restructure with the growing popularity of same-day 

and next-day delivery offers. Average package value 
has declined even as logistics’ share in corporate oper-
ating expenses climbs. The volume of goods circulat-
ing through cities is already high enough that last-mile 
delivery costs have skyrocketed in recent years, reach-
ing up to 25% of total shipping costs.

TODAY

Urban logistics, which are a key support function for 
urban activities, particularly economic and commercial 
activity, have been developing as an urban service on a 
changing market shaped by shifting organisations.

Public policies to make logistics more urban

Public policies aimed at reducing greenhouse gas emis-
sions and local pollution, decreasing the role of cars 
and lorries, improving residents’ health, and maintain-
ing quality of life are driving changes in merchandise 
shipping and distribution within cities. Professionals 
are being pushed to optimise their practices and logis-
tical models.
The inevitable increase in shipping costs is forcing them 
to reorganise last-mile distribution circuits and find 
centrally-located, well-connected and well-equipped 
logistics spaces inside city limits. Concentration on the 

Photo 14 Large-scale logistical platform on the edge of a major urban area  (Pixabay, CC0)
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edge of the city via more eco-friendly road transpor-
tation or by rail or river is one effective way of inte-
grating new delivery methods, including electric, gas 
and hydrogen vehicles. It requires an efficient business 
model with minimal excess costs for both the shipper 
and the end user.
This trend is particularly visible in express delivery ser-
vices. For these services, being based in the city is an 
essential factor in optimising last-mile logistics, a fact 
illustrated by SOGARIS’ Beaugrenelle urban distribu-
tion space (Paris 15), which cut kilometres driven for 
package delivery by more than 50%.

Developing a multi-scale network

Urban logistics is about more than building distribu-
tion sites within the city limits. It also encompasses the 
need to develop a holistic infrastructure that meets 
both regulatory requirements and businesses’ needs 
and is designed to compensate for the scarcity of 
space and time.
Maintaining or relocating to urban logistics sites is a 
key challenge. It entails identifying land or real estate 
reserves that offer enough space at affordable prices, 
paired with innovative development options to set up 
a distribution site.
SOGARIS, an urban logistics pioneer in Greater Paris, 
has developed a series of logistics site solutions that 
form a network of sites designed to address the chal-
lenges of metropolitan development:
– the urban logistics platform, serving the larger urban 
area, facilitates connections between long-distance 
and urban flows. It serves as the logistical port of entry 
to the urban area;
– the “logistics hotel,” which serves densely built 
areas, combines logistics with other urban activities 
and is designed to accommodate and facilitate alter-
natives to lorries (river, rail);
– urban distribution spaces, which serve individual 
neighbourhoods, are slotted into urban spaces and 
property complexes for optimised distribution using 
clean, light vehicles.
These new logistics space concepts are making it 
possible to bring logistics back inside the city limits 
to encourage mixed-use neighbourhoods and coex-
istence with residential spaces. To optimise land 
use and the services provided for residents, urban 
logistics providers rely on mixed-use developments 

that can incorporate an increasingly broad range of 
services beyond housing, offices, and retail, and vice 
versa (economic activity, trades, sport, leisure activi-
ties, energy, public spaces or public-use spaces, etc.). 
Urban distribution spaces can offer a way to use or 
reuse ground floor and basement spaces, as seen in 
the “Reinvent Paris 2 – Secrets of Paris ” call for pro-
jects, which specifically targets logistics centres as a 
way of reinventing cities.
Urban logistics, if viewed as an urban and real estate 
entity in its own right, can address new challenges in 
terms of design, with a need to consider the impact 
on the long-term building life-cycle and enable revers-
ibility, agility and flexibility in the spaces developed.

The rise of alternative mobility

In addition to these new logistics site concepts, ship-
ping models have been overhauled, both upstream 
and downstream of urban logistics sites, for more 
effective transport and reduced vehicle/mileage waste.
While new forms of mobility are highly visible and 
increasingly popular with consumers, things are mov-
ing more slowly for freight. The pace of change has 
increased in recent years, however, with the develop-
ment of clean electric or natural gas engines for lorries 
and utility vehicles, the expanding use of robotics, and 
the implementation of inter-modal urban transport 
solutions like freight trams, short-line rail transit, and 
river logistics, which must now build a stable business 
model - doubtless at the cost of new technological 
innovations.
It is also essential to better coordinate the shifts in 
freight and passenger transportation by encouraging 
the expansion of public transportation, car-pooling, 
and pooling in urban logistics. The freight tram con-
cept, in which tram lines are used to transport and dis-
tribute merchandise in addition to carrying passengers, 
is a good illustration. Freight trams, which use spe-
cially designed rolling stock, are based on the principle 
of “shareable networks” designed to optimise usage 
rates and maximise environmental performance. The 
project takes into account the entire logistics chain 
to develop an integrated door-to-door system. Tests 
have been run by the RATP in the Paris region and by 
the Saint-Etienne metropolis. With freight tram ser-
vice, the areas around tram lines can benefit from a 
capillary approach to last-mile deliveries.
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Making this kind of highly innovative project a success 
requires the active involvement of all stakeholders: 
the entities spearheading the project, local authorities 
including metropolitan and municipal governments, 
the regional transportation authority, and transport 
operators and providers.
Last-mile solutions are increasingly diverse, with 
low-impact delivery methods including electric tricy-
cles, bicycles, and pedestrian delivery. They constitute 
necessary proof of the agility required for city-based 
logistics sites to operate in a way that optimises road 
use and reduces noise pollution.

TOMORROW

Innovation is key to completing the transformation of 
logistics models. Smart organisation, techniques and 
technology will integrate logistics into urban, eco-
nomic and societal change.

Smart mobility

Organisational and shipping models will continue to 
evolve, particularly due to the spread of clean mobility 
solutions with their inherent operational constraints 
(limited range of electric vehicles, lack of natural gas fill-
ing stations in urban areas), which require both ecod-
riving and optimised delivery rounds. Autonomous 
mobility, the final step in the technological ramp-up of 
transportation, will accelerate these changes.
These new forms of mobility will have a significant 
impact on existing or future logistics sites and pres-
ent tremendous opportunities for innovation: con-
struction of rail terminals (freight tram, train) and river 
terminals, drone landing areas, or self-driving vehicle 
docking stations. Multimodal transport, autonomous 
mobility, and line sharing or even rolling stock sharing 
between freight and passenger travel (train and tram) 
are making logistics into a 24/7 urban function and 

Photo 15 Urban rail terminal at the heart of the Chapelle International logistics hotel (Paris 18)  (© Sogaris)
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increasing the constraints on urban logistics sites, given 
the need to maintain urban quality of life.
At a time when urban logistics is increasingly expand-
ing on a vertical model that promotes mixed-use 
development and optimised use of urban spaces, it 
will be important to determine whether this inser-
tion-focused approach will limit mobility options or 
if, on the contrary, agility in terms of mobility will 
enable greater flexibility in the choice of locations for 
logistics sites. For example, widespread use of urban 
basement spaces for logistics could inhibit the use of 
electric vehicles, because climbing long, steep ramps 
when fully loaded to start their delivery rounds could 
further limit their range. Another example is the reg-
ulatory constraints on on-site vehicle energy sup-
plies, including both electric vehicle charging stations 
and natural gas stations. Using the undersides of and 
vacant spaces surrounding the major roadways to be 
modified is another major element of the urban tran-
sition for Greater Paris and other French cities alike. 
These spaces offer physical features (volume and 
surface areas) and locations that are fully integrated 
into the road network, making them ideal for urban 
logistics. They represent a unique opportunity to build 
key logistical links in the Paris region, for new services 
that will improve urban life. Their transformation into 
dedicated urban logistics sites could be accompanied 
by environmental measures to improve air quality and, 
on the surface level, to set a sober architectural tone 
that proudly advances and shapes the transformation 
of urban development.

Smart buildings

The real estate sector is currently experiencing 
numerous disruptive breakthroughs in building design, 
construction, and management. New technologies like 
BIM, 3D printing and building automation are enabling 
new construction techniques and new architectural, 
environmental, and development approaches similar 
to those already in place in offices and housing.
Progress will also require innovation in logistics real 
estate, particularly in city centres, where constraints 
are the strongest.
Given the importance of innovation in mobility as dis-
cussed in the previous chapter, innovative approaches 
should be consolidated to ensure that the develop-
ment of new shipping and handling technologies can 

be articulated with building design and management, 
particularly by optimising energy synergies. The electric 
mobility systems for urban logistics consume electric-
ity but also constitute emergency reserves and should 
be integrated into a holistic approach to a building or 
block’s energy consumption.
When it comes to optimising use of logistical real estate, 
innovation will mean designing logistics sites that can 
be more easily modified for different users, improving 
building management and maintenance, and collecting 
and using data on how exactly the site is used.

Smart offers

Urban logistics is an effective platform for innovating 
to achieve a more collaborative economy: shared vehi-
cle fleets, shared operational spaces, development of 
management technologies, etc. Changing operational 
models are driving the creation of new services that 
can generate both profits and environmental benefits, 
as well as the emergence of new jobs and upskilling 
in logistics jobs.
Logistics space pooling over time is an essential new 
solution to develop for this sector. It requires devel-
oping new models for designing and renting spaces. 
That means legal and financial mechanisms are also 
key innovations to implement.
The economic, environmental, and societal concerns 
associated with urban logistics have catalysed a his-
torically undervalued activity’s transformation into a 
high added-value service with a structural impact on 
modern cities.
For public and private sector players alike, that means 
fully integrating urban logistics into green growth.

Towards autonomous neighbourhoods  
and an infrastructure overhaul

The dramatic rise of e-commerce is driving a new 
approach to urban delivery options. Logistics com-
panies are exploring new ways of serving cities. Vast 
warehouses on the outskirts of urban areas are no 
longer adequate to bring goods as close as possible 
and limit non-pooled logistics services.
The neighbourhoods of the future will function as 
closed circuits centred around a local logistics unit 
that will deliver packages using eco-friendly transport 
options or hold them for pick-up in click and collect 
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lockers. To better serve city centres, infrastructure 
must change to incorporate dedicated delivery lanes, 
while services that deliver from farther afield will 
have to shift towards night-time deliveries to limit 

their impact on day-time traffic. This network and the 
expansion of urban areas are pushing leaders to think 
in terms of mobility - and perhaps even to rethink 
urban governance from the standpoint of mobility.

See also chapters : Underground spaces, Mobility, Linear transport infrastructure

Photo 16 The Quai Bercy project within the Bercy Charenton commercial zone (Paris 12), Winner of the Inventons la 
Métropole competition: a mixed-use real estate project featuring a logistics hotel (with a train terminal and a freight tram 

terminal) and an office building  (© Giorgi Bocolishvili – Marc MIMRAM Architecture, Enia Architecture)
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Communication and digital

The relationship between physical cities and their dig-
ital counterparts is now referred to as the Smart City. 
This interaction exists through the use of information 
and communications technologies (ICT) that collect, 
store, standardise, process, and analyse data.
The use of digital is driven by three objectives: cut-
ting costs, striving for better urban governance, and 
improving the quality of urban services. The last of 
these objectives can improve both user satisfaction 
and operators’ working conditions.
Other key objectives for the development of Smart 
Cities include breaking free of activity-based silos in 
municipal government and encouraging cross-cutting 
cooperation, solutions, and initiatives by public and 
private sector players.

YESTERDAY

Isolated upgrades to buildings

Building automation is a centralised system that 
uses electronic and IT systems to meet users’ needs 
in terms of comfort, safety, and enjoyment in their 
homes and workplaces. It can operate at the home or 
building level, helping occupants with everyday house-
hold management.
The first initiatives, which emerged in the 1980s, failed 
because consumers at the time were not receptive and 
the available technologies were not good enough. It 
was not until the 2000s that the industry finally took off.
The driving forces behind its growth were the ageing 
population and consumer interest in better consump-
tion management, particularly for gas and electricity.
Despite the rise of home automation and other niche 
applications, digital was not yet treated as a network and 
only occasionally appeared in discussions of urban life.

TODAY

France’s plan to go all-fibre

In 2013, France kicked off its national Very High 
Speed Plan to provide the entire country with very 
high speed coverage in under a decade, at a total cost 
of €20 billion. Coverage of 50% of the country was 
achieved almost a year early, at the end of 2016.
The plan aims to provide high-performance network 
access to homes, companies, and government agen-
cies throughout the country, with the ultimate goal of 
making the French economy more competitive.
The plan is part of a national strategy to ensure seam-
less high speed coverage in both urban and rural areas. 
Urban areas are the priority, however, and are the first 
to benefit from the plan.

Optimal connectivity 
needed for new applications

Mobile data traffic is increasing by 50% every year, an 
increase largely driven by videos, which could account 
for 45% of data by 2019. Screens are multiplying 
in homes (13 on average by 2022), and connected 
objects play an increasingly important role in daily life.
There will be close to 25 billion screens worldwide 
by 2020. Consumer demand for increasingly rich and 
personalised content means that constant access to an 
optimal-quality network and a wide range of services 
and high-quality content targeted to their tastes and 
habits has become essential. Users are looking for high 
speeds and capacity. With the arrival of high-defini-
tion video streaming, augmented or virtual reality, and 
immersive experiences, data volumes in 2022 are pre-
dicted to be 10 times higher than in 2016. Businesses 
and government agencies want voice and data 
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networks that enable specialised services so they can 
make digitisation a part of their differentiation strategy.
User network quality is essential, and must be homo-
geneous in homes, during daily commutes, and in 
workplaces.
Enriched connectivity, like that offered by the French 
Orange Group, offers a high-performance connectivity 
experience across all devices and networks, anytime 
and anywhere, with speed, quality of service, latency 
times, and an expanded, personalised content offer.

Appropriating the city

Technologies are becoming a part of urban spaces and 
daily life. They are included in urban and infrastructure 
design from the earliest phases and drive territorial 
life cycles. At every step of a project, they are used 
to produce simulations and support decision-making.

Technologies like BIM (Building Information Modelling: 
data production, collection, and usage process) and 
GIS (Geographic Information System: provides infor-
mation on the geography of a space based on geo-
referenced data) enable spatial and geographical 
visualisation of infrastructure using the data that is 
gathered, processed, and generated. The Smartseille 
project, for example, created an application to pro-
ject the results of increased building heights for local 
co-ops.

Digital technology in urban services 
and city life

Digital technology is driving changes in urbanites’ 
lifestyles and therefore in their needs. Users play an 
active role.

Figure 2 Building automation, a centralised approach to managing a building’s electronic  
and IT systems  (Pixabay, CC0)
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Digital positions users as service producers, individ-
ualises individuals, and adjusts supply and demand in 
real time.
That is dramatically changing business models, with 
the rise of payment-per-use, propensity to pay, offset-
ting service costs with another service, peer-to-peer, 
and elimination. Traditional urban services are also 
changing their approach: from public transportation 
to mobility as a service, from energy production to 
energy performance, from waste management to the 
circular economy. Platforms are key to these shifts 
because they enable a targeted, evolving, cross-sector 
approach to needs.
Digital is also driving services to go hybrid. Smart street-
lights adjust their power for safer streets. Trash cans 
are equipped with sensors that inform operators when 
they are full to avoid unnecessary pick-ups and ulti-
mately reduce traffic. Solar roads provide energy, etc.

TOMORROW

Data governance

As urban services are transformed by digital tech-
nology, data governance is becoming essential for 
good government. France is currently the European 
leader on digital administration, and in 2016-2017 
it headed the Open Government Partnership, 
a multi-state partnership that promotes trans-
parency in public life through digital resources. 
Global data use could enable shared gains. But achiev-
ing that objective means encouraging open data 
policies. That entails government control of data cir-
culation through mechanisms like personal data pro-
tection laws and licensing. Licenses are used to secure 
data, guarantee traceability, and define the terms and 
conditions for its use. When public fears are put to 
rest, public data can be made available to everyone.

Photo 17 View of a BIM model (Building Information Modelling: data production, collection, and usage process)   
(Francis Vigouroux/ Vinci Media Library)
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Open data has three goals: transparency on actions, trust, 
and involving everyone to improve services. In this vision, 
the State acts as a metaplatform that delegates improve-
ment and development of public services using open 
data to third parties. This initiative encourages enhance-
ment of open data, cooperation between city stakehold-
ers on innovative projects, and the development of new 
urban services. The public and private sectors both have 
a role to play in this drive for openness. For example, the 
energy supplier Enedis offers several sets of descriptive 
data on electricity distribution, consumption, and pro-
duction on its distribution network as open data.

Data storage in dense urban environments

Data centres have a negative environmental impact 
and generate noise pollution due to the need to con-
stantly cool their servers.

However, data storage needs are constantly increas-
ing due to storage of even the smallest piece of data, 
the explosion in the number of connected objects (15 
billion in 2015, 75 billion in 2025) and cloud data stor-
age. One option to reduce their environmental impact 
as their numbers continue to grow is eliminating ven-
tilation systems. In this technique, known as free-cool-
ing, data centres are installed in spaces with natural 
cooling properties such as abandoned underground 
quarries. Another new concept, very different from 
traditional large-scale data centres, uses networks of 
micro-data centres integrated into radiators. The heat 
emitted by the servers is recovered and used to heat 
spaces or water.
Finally, a nationwide network could avoid the regional 
concentrations of data storage that generate heat 
islands.

Photo 18 Data storage needs are increasing, driving construction of new data centres, 
which can be designed to leverage their energy potential and reduce their environmental impact   

(Inside a customer Data Suite in Union Station, Global Access Point, CC0)
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Strong artificial intelligence in cities

Urban areas are becoming playgrounds for artificial 
intelligence (AI) solutions. Weak AI, which reproduces 
the more or less complex processes performed by 
humans, is already present, while strong AI, in which 
data is gathered and used to develop an artificial intel-
ligence so the machine can make its own decisions, is 
now developing. Weak AI is based on data collected 
from sensors (presence, movement, temperature, 
pollution, etc.).
Increased use of AI could optimise flows and be used 
to develop automated models and predictive usage 

based on data accumulation and probability calcu-
lations. Autonomous cars rely on that capacity to 
anticipate, as do robots which perform maintenance 
by independently repairing streetlights and roads. 
Algorithms could be used to direct the services pro-
vided and plan to adapt them as necessary. The goal 
is to be able to extend this use of robotics and coor-
dinate it on a broad scale.
There are legal and ethical concerns surrounding 
AI, and researchers are currently debating where AI 
should stop and at what point humans should be in 
control of decision-making.

See also chapters: Energy, Buildings, Education and training

12215_.indb   130 03/02/2020   15:59



131

Risks

While risk is a multidisciplinary concept, derived from 
the Italian term Risco, which meant a potential danger, 
it was originally seen as a fatality against which humans 
were virtually powerless. A sea change came after the 
1755 Lisbon earthquake, when Rousseau’s Letter on 
Providence issued a call to action. Rousseau suggested 
reducing risk by avoiding living in dangerous areas and 
unfavourable conditions. In this he opposed Voltaire, 
whose Poem on the Lisbon Disaster took the more 
traditional approach of treating the earthquake as a 
fatality. The Lisbon earthquake revealed ideological 
fault lines around individual and social responsibility, 
differences which would mark the transition from a 
passive to an active approach to risk by people and 
society. Across all disciplines, the concept of risk has 
several common features that emerge in different 
definitions. It is a “more or less foreseeable hazard”1 
or a “more or less probable danger or negative effect 
to which one is exposed”2. These definitions high-
light the idea that there are two sides to a risk: it is 
the confrontation of a more or less random event or 
series of events (the source of risk) and its potential 
consequences (qualification of the risk). Today, risk is 
therefore defined as the probability of loss resulting 
from the occurrence of one or more harmful events 
that interact. It is viewed in terms of the uncertainty 
involved in the encounter between a potential event 
(danger or threat) and the vulnerable interests (vul-
nerability and stakes) threatened by that event.
This intellectual construct of risk as a duality – Danger 
x Vulnerability – has advantages in terms of both anal-
ysis and interpretation.

1 Petit Robert.
2 Larousse.

YESTERDAY

Taking the “Risk Society” into account

In 1986, Ulrich Beck published his book Risk Society, 
in which he developed the new paradigm of reflexive 
modernity. According to Beck, modernisation gen-
erates unintentional and unsuspected consequences 
that multiply disturbances and thus generate new 
risks. Beck introduced the “risk society” as a different 
society faced with new needs. Risk’s impact on cities 
has continued to grow in the three decades since Risk 
Society was published, and the increase in disasters 
has far outstripped the pace of urbanisation3. Climate 
change alone cannot account for the entire increase. 
Terrorism, epidemics, and industrial risks are just a few 
of the other threats that can also shatter urban equi-
libria and challenge the behaviours of individuals facing 
those risks4.

TODAY

Widespread urbanisation

Urbanisation is a phenomenon that concentrates 
wealth, activity, and populations in urban spaces which 
are generally highly vulnerable to threats.
Since 2007, half of the global population lives in urban 
areas has been urban. The media regularly reports 
on the latest disasters5 around the world, highlighting 

3 Mitchell 1999.
4 Cros et al. 2010, Ansidei et al. 1998.
5 It is important to distinguish between risks and disasters. A 
disaster is a risk that has become a reality. Chronologically, risks 
come before disasters but it is often the disaster that reveals the 
risk.
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their increasing significance in political decision-mak-
ing. Media attention is not the only factor driving polit-
ical involvement in risk; it is also due to:
– the increased impact of both fast-moving (natu-
ral and industrial risks: Katrina, Seveso, Chernobyl, 
etc.) and long-term disasters (desertification, climate 
change, etc.);
– the emergence of new risks generated by modern 
technical and scientific progress, including GMO con-
tamination, Creutzfeltd-Jacob’s disease caused by BSE, 
and Severe Acute Respiratory Syndrome (SARS).
When it comes to territorial risk, however, humanities 
and social science researchers have shown both the 
limits of focusing exclusively on understanding threats 
and the benefits of incorporating local vulnerability 
analyses into risk assessments6. This dual approach, 
which looks at both the threat and the vulnerability, 
has an operational dimension involving measurements, 

6 Becerra 2012, Cutter et al. 2008, Wisner et al. 2003, Birkmann 
2006, Birkmann et al. 2013.

indices, indicators, etc., but its implementation in urban 
areas has generated significant controversy7. The 
forms of interdependence between the factors that 
increase local vulnerability remain difficult to address. 
Threats and vulnerabilities alone are not enough to 
understand the many facets of the urban risks that are 
constantly in the news - risks generated both by exter-
nal events (such as heat waves, although urban heat 
islands to worsen the problem) and internal events 
(such as the AZF disaster).

TOMORROW

Urban risk!

Is the common-sense framework for analysis, discus-
sion, and representation of risk in the form Threat x 
Vulnerabilities still relevant for the study of urban risks? 
Mark Pelling’s book The Vulnerability of Cities: Natural 

7 Coanus and Pérouse 2006.

Photo 19 The Great Flood of Paris (January 1910) Makeshift bridges to enable circulation on the Quai de Passy   
(PARIS: The Great Flood of Paris (January 1910), scanned personal collection of Claude Shoshany, CC0)
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Disasters and Social Resilience looks at urban risk in the 
global South through the lens of local material and 
organisational capacities, infrastructure, capacity for 
autonomy, and partnerships between local and exter-
nal public and private sector organisations.
Other authors like Dubois-Maury and Chaline argue 
that risks are generated by “the complexity of urban 
systems, the increasing intensity of the flows they 
need to function, the heterogeneous nature of their 
construction.” In other words, using the threat/vulner-
ability approach alone to assess urban risks tends to 
gloss over the complexity of these unique spaces and 
may be inadequate to uncover local capacities.
Current methods seem insufficient to address the full 
range of territorial risks and connections, but is that 

due to the nature of the risk or how it is identified, 
understood, and managed in an urban context?
At a time when cities function in increasingly complex 
ways, can urban risks still legitimately be treated like 
any other kind of risk?
In light of the limitations of current approaches, it 
is legitimate to suggest that the current intellectual 
framework, in which risk is assumed to be generated 
by outside threats, is no longer adequate to under-
stand urban risk.
Given that the same threat can have a very different 
impact in different cities, should risk instead be under-
stood as a phenomenon generated by the city itself, 
which is unable to absorb it due to its structure, the 
way it functions, etc.?

Photo 20 Houses on stilts to mitigate the risk of flooding, by Lake Lacanau  
(Domaine de Talaris, Ludovic Tristan, Flikcr, CC BY 2.0)
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The emergence of this concept of “urban risk” ena-
bles us to define the scope(s), methods, and field(s) 
of study and concepts it involves. That means break-
ing with a “common sense approach” to define the 
scope of exploration of urban risks based on the city. 
Different approaches can then be taken, using sys-
temic and functional approaches and geographic or 
spatial analyses. Urban engineering is a key concept 
here. Urban risks are seen in terms of urban systems, 
development, flows, autonomy, capacities, connec-
tions, etc.
Studying urban risks and human pressures on urban 
environments means studying the city itself, urban 
structures, morphology, interdependence, and so on. 
This exploration of urban risk is focused on actions 
and understanding, particularly through

– connections with the city’s development. Is oper-
ational urban planning, in which project governance 
plays an increasingly important role, updating our 
approach to risk? What about the construction of 
“urban risks” on macro-lot type scales of interven-
tion8, on the transformation of urban engineering 
through ecocycles, or throughout the integration of 
crisis management players into urban design, etc.?
– the concept of resilience. The recent emergence of 
the concept of resilience has opened up new avenues 
based on a systemic approach to cities. How does 
“urban resilience” understand “urban risks”?
– crisis management. How do the players involved in 
managing and organising crisis responses and emer-
gency services view urban risks?

See also chapters: Health, Safety, Waste
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“The word “resilience” represents a belief essential to humankind: that it 
is possible to withstand an abusive or traumatising environment and/or 
to create a new start after an individual or collective traumatic event… 
Nowadays, resilience is seen as a phenomenon that can be divided into 
four parts: the anticipation and prevention of catastrophe, notably by 
retaining good habits; the possibility of fighting back against catastrophe; 
the rebuilding of skills and establishment of new behaviour that makes a 
new start possible and finally the reduction of the physical and psycholog-
ical consequences which result from it, and the consolidation of that new 
behaviour. This last forms a virtuous circle with the first and constitutes 
the beginning of a new cycle.”

Serge Tisseron, La résilience, Presses Universitaires de France (2017)
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Land management 
and development

Land development is the quest for a more balanced 
organisation of the territory. It divides land to be urban-
ised, or already urbanised, between private and pub-
lic spaces, taking their functions into account in “the 
search for a better distribution of people in terms of 
natural resources and economic activities always with 
the concern of giving them better housing and work 
conditions, greater leisure and cultural facilities, etc.”1

Development is traditionally divided into successive 
phases but, in view of the iterative nature of cur-
rent urban projects, these phases have a tendency 
to become intertwined: defining urban planning rules; 
controlling land; designing and building the urban pro-
ject, public spaces and facilities; operating the assets. 
Land management and development divides the 
operational and legal responsibilities, as well as the 
financial risk, between the various stakeholders of the 
operation: local councils, users, developers, investors 
and inhabitants, but today there are also new boys on 
the market, the digital players who are able to inter-
vene in all the stages.

YESTERDAY

Development according to Baron Haussmann

The Second Empire (1852-1870) embarked on a 
policy of modernising French urban centres, of which 
Paris is the most striking example.
The city’s limits were extended by the integration of 
outlying districts within the Thiers wall (1844).
Ignoring the existing and largely unsanitary buildings, 
Baron Haussmann, then Prefect of Paris, designed a city 

1 Eugène Claudius-Petit, Minister of Reconstruction and Urbanism 
from 1948 to 1953

with wide thoroughfares and large squares to encour-
age the movement of people and air. He equipped 
the city with railway stations serving the countryside, 
a new opera house, theatres (two of which are oppo-
site each other on Châtelet), a hospital, new courts, 
a new police headquarters, new churches and large 
parks and green spaces for Parisians to enjoy their lei-
sure. Public space was at the heart of Haussmann’s 
project.
The land left available after the old buildings were 
destroyed and the new roads created, but also the as 
yet non-urbanised land, such as Montmartre, Belleville 
and Passy, included in the expanded Paris, was ceded 
to private developers for them to add value. In return, 
they had to comply with strict specifications that con-
tributed to creating the urban unity that character-
ises Paris today. Émile Zola details this rampant and 
frenzied urbanisation of Paris in La Curée, published 
in 1871.

Post-war: large developments and new cities

The decades following the Second World War were 
marked by a centralist urban planning policy. This 
“era of plans” partly took shape in the offices of the 
Delegation for Regional Planning and Regional Action 
(DATAR), created in 1963.
The territory was developed according to a master 
plan, designed to create an urban France that was 
balanced between the centre, that is, Paris, and the 
territory’s secondary cities.
This territorialisation was reflected in the spatialisa-
tion of activities and the urbanisation of agricultural 
areas. Development happened in areas that were not 
already urbanised or where there was no concentra-
tion of human activities.
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As an extension of this thinking, the New Towns pol-
icy was created in 1965 with the implementation of 
the Master Plan for Urban Planning and Development 
(Schéma Directeur d’Aménagement et d’Urbanisme, 
SDAU). These agglomerations ex nihilo were made 
easier to create by new transport networks such as the 
RER (Regional Express Network) and suburban motor-
ways. Urban entities such as Évry, Cergy Pontoise, 
Melun-Sénart, Val-de-Reuil and Marne-la-Vallée rose 
out of the ground in just a few years, creating new 
towns in the Ile-de-France and France as a whole.

TODAY

The city on the city

Leaving behind centralised State planning, today urban 
spaces are being created by carrying out urban pro-
jects on a local scale2. Natural resources being finite 
and the urban spread producing negative externali-
ties, such as the artificialisation of land, the increase 

2 France’s successive acts of decentralisation and also the territo-
rialisation of urban challenges have influenced this.

of transport time and urban sprawl, the city is being 
renewed on itself.
Sustainable development converts already urbanised 
spaces: factories, old buildings, low density spaces. 
However, the financial equation for this way of cre-
ating cities is more complex than urban extension. 
Value, or market price, is what the producer respon-
sible for creating a product agrees with the recipient; 
in the city, it is a fixed investment, located on an urban 
land site. This price is the sum of all the costs of the 
various components of the development plus the 
estimate of the operational risks and, of course, the 
expected profit.
In addition to the costs inherent in any development, 
such as the acquisition of the land and archaeological 
excavations, but also costs such as servicing lots and 
constructing public facilities and roads, it is necessary 
to take into account new costs, such as compensation 
for occupants who will be evicted, soil remediation 
and demolition of what exists already.
Moreover, the economic value of constructability is 
very dependent on the variable cost of land. Thus, in 
a renewal operation, this item of expenditure is higher 
and influences the evaluation of constructability.

Photo 1 RER A station and network in Marne-la-Vallée, a New Town  (Vinci photo library, DR)

12215_.indb   139 03/02/2020   15:59



140

French style development therefore requires pro-
ficiency in the management of space and time. It 
becomes a form of meeting between public actors 
like regional planners, and private actors, innovative 
and able to invest in projects, that work together 
to enhance a space and create both economic and 
societal value. Urban projects are the result of the 
production of a collective expertise bringing together 
contributions from experts in public administration 
and associations, industrialists and technology produc-
ers, architects and urban planners.
In order to be able to finance this urban renewal, 
development stakeholders have found optimisation 
levers like densification and breaking up the concept 
of usus, fructus, abusus. Thus, Perl develops bare own-
ership apartments that are acquired by private inves-
tors and whose usufruct is granted over a long term 
to a tenant, who can be an institutional or a social 
lessor. As another example, Lille city council has a sol-
idary land agency that buys land and leases it on a long 
lease (at most 99 years) to a buyer who can build 
a home. The homeowner only pays for the build-
ing. Ownership and use are dissociated in order to 

facilitate the installation of households in a congested 
zone where the cost of the land is high.

Customised development operations

The design quality of the project needs to correspond 
to the quality of the uses which it will fulfil. This poten-
tial quality can only be evaluated if a multi-criteria 
assessment is carried out; the financial aspects will be 
assessed in the same way as the social and environ-
mental issues of the project.
Thus, specifying that CO2 emission should be avoided 
can help focus on the issues of energy and climate 
change. The requirement of quality of life for every-
one can also lead to the setting of criteria. In the final 
assessment, the value of urban development is that of 
all the qualities of use that the overall design of the 
project obtains through the quality of the process and 
its achievements.
In order to spark increased property value in an urban 
renewal operation, developers use totems or flag-
ship elements. These eye-catching objects can take 
the form of a construction designed by a globally 

Photo 2 CMA-CGM tower at the heart of the Euroméditerranée project, which aims to regenerate a port site in Marseille  
(Jean-Yves Govin Sorel / Vinci photo library)
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recognised architecture, like the La Marseillaise and 
CMA-CGM towers (by Jean Nouvel and Zaha Hadid 
respectively), for the Euroméditerranée project, or a 
park, as used for the Docks of Saint-Ouen.
The design of mixed neighbourhoods helps to improve 
the quality of life of the inhabitants and to promote 
social living. This programmatic necessity complicates 
operations; nevertheless, diversity is seen as virtuous 
and profitable for everyone. Different needs (social 
and private housing, both for home ownership and 
rental, public facilities, offices, business premises, local 
shops, etc.) are integrated into the urban project and 
embedded in buildings and spaces. This mix allows 
residents to live daily lives in their local territory and 
share a good way of life together.
This way of conceiving a development is interested in 
its inhabitants’ way of life. It considers their lifestyles, 
their habits, their preferences. New uses and practices 
are integrated from the beginning of the thought pro-
cess carried out for the project, in the same way as 
environmental issues (hazards due to floods, perme-
abilisation of soil, biodiversity, reduction of resources 
consumed, etc.). In a world where mobility is chang-
ing, developers are taking into account new flows and 
new ways of moving like intermodality, soft mobility 
and transport on demand. In addition, self-consump-
tion, short loops, urban logistics, services, pooling 
(energy, parking), etc., are subjects that are considered 
by those creating the city. Recent large-scale develop-
ment projects such as those carried out by SAMOA 
in Nantes or innovative urban projects (Reinventing 
Paris, Inventing greater Paris Metropolis, etc.) have 
paid particular attention to this issue of new uses.

TOMORROW

Land developper: a profession undergoing 
profound change

The world changes, the city adapts and the way it is 
created adapts with it.
For a long time, as seen in the historical review above, 
developers were the guarantors of the successful 
completion of a large urban project. In France, this role 
has often been assumed by public sector structures, 
if only because the usefulness of such “supervision” 
of the chain of actors involved in urban creation was 
required by the State at key moments of our history: 

the post-war reconstruction, the Algerian repatriation, 
the creation of new cities and the housing crises.
Today, what is needed from a developer is not of the 
same nature: what the developer must now bring is 
not the achievement of an urban ensemble, but rather 
a promise.
It seems that all the prospective analyses converge: 
the digital and environmental generations will not 
experience the city like previous generations. The 
neighbourhoods and cities we are building today will 
have to meet totally new needs, and the primacy of 
use over heritage will prevail in property, as it did 
in the use of bicycles and will soon do for the car. 
Tomorrow, we won’t pay for housing what it repre-
sents in value as a sign of personal and family success, 
but for the services it brings, somewhere to live being 
the main service but not the only one.
Therefore, the question of guaranteeing the durability 
of these uses over time arises, as well as being certain 
that the construction parameters were established 
according to these same uses. In the same vein, the 
question of the integration of these constantly evolv-
ing uses into the overall urban project is becoming 
more and more important: here it is reasonable to 
assume that the problems of connectivity, environ-
ment, mobility, energy and the border separating 
the management of public space from that of private 
spaces will become more and more porous.
The function of a “ensemblier” (“urban integrator”), 
guarantor of the upholding of a vision of the future 
of the city being created that is shared by the elected 
and the citizens, and which also guarantees the long-
term respect of commitments made on the quality 
of life in the city once it is built, is more relevant than 
ever.
And since this function is becoming an integral part 
of the city in creation, it’s possible to see it becoming 
detached from its public origin, to become an essen-
tial link in the chain of successfully achieving a large 
urban project. Moreover, it is because they have fully 
integrated this new dimension that the big property 
operators are in the process of acquiring structures 
capable of fulfilling tasks that until now were carried 
out by public institutions. These skills need to com-
bine with those of the public authority development 
companies (known as EPA, SEM and SPLA), who will 
always retain their ability to integrate the general and 
collective interest in projects as they are carried out.

12215_.indb   141 03/02/2020   15:59



142

The work done by the EPA Euroméditerranée team 
with that of the Bouygues group on the framework 
agreement for the “Fabriques” project in Marseille 
deserves to be looked at in this respect: it prefigures 
the generalisation of the public-private partnership in 
the development function. This is also how the Caisse 
des Dépôts, in partnership with the City of Paris and 
ICADE, converted the Macdonald warehouse in Paris 
in less than 9 years; i.e. converted a 142,000 m2 indus-
trial building into a mixed city district of 1,300 homes, 
offices, shops and public facilities.

The circular economy 
in the service of development

Studying and carrying out a plan using the circular 
economy reference framework is an important asset 
in the economic equation of a city on city reconstruc-
tion project.

This is mainly the case when rehabilitating polluted 
wasteland for which the evacuation of impacted 
materials and the supply of quarry materials has a high 
economic and environmental impact. Current decon-
tamination techniques mean decontamination on site 
can be carried out in most cases, thus ensuring a reuse 
of the materials within the framework of the project. 
These types of decontamination, which are more 
complex than the old methods of landfilling polluted 
materials, must be considered from the beginning 
of the project, as well as the geological constraints, 
for example, in order to create a project suitable for 
them. This is particularly true for sensitive projects 
such as schools or nurseries, for example.
The circular economy is also a consideration in the 
use of construction debris to reduce quarrying needs. 
Thus, the Société du Grand Paris has encouraged 
the development of the Solpur process by Terbis 
which reuses some of these surplus materials for the 

Photo 3 Conversion of an old EDF power station into the Cité du Cinéma (Saint-Denis, 2012)  
(Laurent Desmoulins/Vinci photo library)
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rehabilitation of land impacted by underground quar-
ries; avoiding on the one hand the disposal of rubble 
in landfill and on the other, the use of quarry materials.

Artificial intelligence at the service of 
development

Artificial intelligence is, like electricity in its time, a 
revolution that will transform human activities in the 
years to come. All sectors will be impacted. Applied 
to development, artificial intelligence will be able to 
automatically model templates and shapes, to cre-
ate generative design, perform predictive monitoring 
of building sites, traffic optimisation and energy con-
sumption, prevention and post-crisis management, 

etc. Many French start-ups and academic actors like 
the CEA are working on this subject.

Who will pay for the city?

The current way of funding the city is changing. In the 
context of State and local authority budgetary ortho-
doxy, they must find new ways to develop urban 
spaces. Investments in urban services and infrastruc-
ture that up ‘til now have been borne by taxpayers 
will increasingly rely on their users. New business 
models could be applied to urban services to meet 
this demand like peer-to-peer, freemium or the two-
sided model.

See also chapters: Energy, Services, Architecture
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Urbanism

“Urbanism” is the set of sciences, techniques and arts 
relating to the organisation and development of urban 
spaces, with a view to ensuring human well-being 
and improving social relationships by preserving the 
environment.
This broad definition covers all technical, human and 
spatial organisation aspects of town planning. But who 
can master the totality of this knowledge? Probably 
no-one. Urbanism professionals always have expertise 
in several urban skills, but never all of them. Rather 
than mastering all these techniques, arts and sciences, 
what they have mastered is their interplay. Given its 
scope, urbanism remains a discipline that is open, to 
research and new techniques, to other professions, to 
cooperation and to citizen consultation.
All over the world, where enough attention has not 
been paid to these questions, the gigantic size attained 
by agglomerations, devoid of any real urban planning 
process, has led to critical situations: saturated auto-
mobile traffic, pollution affecting the health of inhab-
itants, accentuated social inequalities, over-ambitious 
projects that have become impossible with the eco-
nomic crisis, proliferation of peripheral slums, etc.

YESTERDAY

The urbanist: a French invention

Still very active today, the Société Française des 
Urbanistes (French Society of Urban Planners) for-
malised the definition of “urban planning” when it was 
created in 1911, the term having appeared sporadi-
cally during the 19th century to designate the science 
of urban planning.
In 1911, the Société Française des Urbanistes was 
largely an offshoot of the Musée Social, founded in 

1894, which continued the work of F. Le Play, the 
Commissioner of the Social Economics section of 
French Universal Exhibitions from 1856. All of the the-
ories initiated at that time were rooted in the indus-
trial revolution and the great urban and social changes 
of the 19th century that marked European cities.

A country constantly thinking about, 
researching and experimenting  
with urban planning

France is a highly urbanised country, where more 
than 80% of the population lives in cities. The coun-
try has a global city (Paris), 270 cities of more than 
30,000 inhabitants and a multitude of small towns. It 
also has several tropical cities in its overseas territo-
ries, which contribute different urban practices.
French urban history is deeply rooted in its territo-
rial culture. Before the 19th century, the country was 
marked by some major urban construction, such as 
the construction of 400 new cities - the bastides - in 
the southwest between 1250 and 1350. It was the 
largest urban build of the Middle Ages. These bastides 
are remarkable because of the way social and eco-
nomic issues were integrated from their conception.
During the 19th century, France achieved grand ambi-
tions with the restructuring of its cities and more par-
ticularly of its capital. Under Baron Haussmann, Paris 
was reorganised and transformed to become healthy 
and secure.
Today, Haussmannian urbanism still serves as a model 
from which we draw inspiration and revisit the basics. 
The main legacy of the Haussmannian period lies in 
the method which combines several professions in 
the design and construction of a city, supported by 
public and private real estate development.
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The beginning of the 20th century was marked by the 
appearance of garden cities and the organisation of 
social housing. France became a centre of thought 
about urban planning, which was expressed in works 
in colonial and tropical cities, among others.
Urban modernity, theorised before the Second World 
War, developed in the post-war period by applying 
the visionary principles of Auguste Perret, in particu-
lar in Le Havre. The reconstruction of France created 
confrontation between, on the one hand, the pro-
ponents of modernity who advocated functionalism 
(differentiating the city’s four functions: living, work-
ing, entertaining and circulating) and an international 
standard, (e.g., Le Corbusier, with his radical Plan 
Voisin proposed in place of the Marais in Paris) and, 
on the other hand, the defenders of a more regionalist 
reconstruction. At the border of these two extremes 
there emerged high-quality urbanism, while the dog-
matism of the extremes created more of an urbanism 
of “non-acceptance”.
Concerned about its development, France experi-
mented with the New Cities policy, the development 
policy of the 1960s. These new cities were created 
ex-nihilo, mainly around Paris, to maintain green 
belts, avoid the endless growth of uniform suburbs 
and encourage multipolar urban development. They 
have been a melting pot of experimentation and 
research. Around the capital they are, Saint-Quentin-
en-Yvelines, Marne-la-Vallée, Noisy-le-Grand, Évry, 
Sénart and Cergy Pontoise.
From the 1970s, the idea of slab urbanism was for-
malised and was built. In Paris, the La Défense district 
emerged on a pedestrian slab. Urbanism is territorial 
here: the axis of La Défense can only be understood 
by taking into account the extension it forms with the 
central east-west axis of Paris, the latter connecting 
the Seine, the Louvre, the Champs-Elysées and the 
Arc de Triomphe to La Défense. It was designed so 
that the historic city and the contemporary city would 
resonate.
The end of the 20th century, enriched by this centu-
ries-old urban culture, reflecting the challenges of sus-
tainable development began to consider the idea of 
constructing a city on itself: old centres were reclaimed 
through the renovation and preservation of the his-
toric urban heritage including, in addition to monu-
ments, the homogeneous structure of the old urban 
fabric and industrial wasteland. This reconstruction of 

the city combined modernity and respect for heritage. 
Bordeaux and Lyon have successfully completed this 
type of project. In addition, the François Mitterrand 
library is a notable example of the transformation of 
the city on itself. Indeed, the choice of its site was 
not inconsequential. It consisted of de-valued areas of 
industrial wasteland and warehouses. The construc-
tion of the library gave life to a new neighbourhood. 
This project demonstrated the will of the State to ren-
ovate the city and build it better.

Evolving ideas of culture, national  
and world history and changing economic 
and political contexts

Ideas are born out of research and the examples you 
have around you. They are implemented through 
political will.
It was after discovering the western districts of 
London, rebuilt in the 17th century following the Great 
Fire of London, that Napoleon III decided to trans-
form Paris. Paris was then still an almost medieval city. 
When creating the plan for the renewal of the capital, 
Baron Haussmann, the Prefect of Paris from 1853 to 
1870, relied on theories of hygiene born in the Age of 
Enlightenment (theorised by Albert Besson) but also 
on his concern to make policing of the city possible, 
in order to put an end to popular unrest and control 
districts that had hitherto been “no-go” areas. These 
objectives show that urban planning is not socially and 
politically neutral. This reconstruction resulted in a 
change in property value and a change of the popula-
tion living on it. Land speculation motivated investors. 
So, urbanism is not financially neutral either.
The rules of urbanism changed (and are changing) the 
urban landscape over time: tracing straight lines, mon-
umental perspectives and the landscaping of parks 
and gardens, but also the creation of binding urbanism 
rules that impose very varied standards ranging from 
the size of future buildings to mandatory connection 
to a sewerage system.
In Paris, rules for the sequencing of facades, the ground 
floor and standards on the floors above were decided. 
Paris was created on a scale of ground+7, the ceiling 
being fixed at seven floors in order to give the city an 
overall harmony. There is a relationship between the 
typology of the buildings and the urban morphology.

12215_.indb   145 03/02/2020   15:59



146

With regard to French urbanists who left their mark 
on the 18th, 19th and early 20th centuries, we can cite:
- Pierre Charles L’Enfant, who drew up the plans for 
the city of Washington;
– Henri Prost, who produced the urban plans for 
Casablanca, Fez, Marrakech, Meknes and Rabat, as 
well as development plans for Metz and Istanbul;
– Ernest Herbart, who drew up the master plans for 
Thessaloniki and Hanoi.
In the 20th century, the great modernist theories in 
the field of urbanism came about as responses to 
the collective needs of society after the First and 
Second World Wars. These theories responded to 
a quantitative need (rehousing) but also to the aspi-
ration for modernity and comfort, taking into account 

developing techniques, a changing way of living, the 
appearance of the automobile, etc.

Urban sprawl in the second half  
of the 20th century: peripheral areas  
and urban transportation

The 20th century saw the city expand more and more, 
creating residential, industrial, commercial and office 
sectors on the periphery, far from the old centre. 
From 1967 onwards agglomeration schemes and land 
use plans were created to plan the development of 
the city.
In the peripheral districts to be created, ZACs (con-
certed development zones) and ZADs (deferred 

Photo 4 Demolition to enable the creation of the Rue des Écoles in Paris, engraving by Maxime Lalanne, 1862  
(The Miriam and Ira D. Wallach Division of Art, Prints and Photographs: Print Collection, The New York Public Library. 

« Démolitions pour le piercement de la Rue des Écoles. » The New York Public Library Digital Collections. 1862)
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development zones) organised these new sectors and 
made it possible to foresee their completion in several 
decades.
The Paris agglomeration is a like a real-life museum of 
the various attempts to organise the suburbs of large 
metropolises: suburban housing, New Towns, struc-
turing through transport (RER) or large facilities (Stade 
de France), and today Greater Paris and polycentric 
cities.
The daily trips inhabitants took to reach their work-
place or make their purchases became more and 
more numerous. The issue of urban transport became 
crucial due to the saturation of the urban road net-
work with increased numbers of cars.
Bypasses or highways were developed (for the larg-
est agglomerations) with surface parking areas, on dif-
ferent levels under or above ground, but also public 
transport by train, metro, tram, bus networks in clean 
sites and more recently cycle paths. With the inven-
tion of the “French tram” in the 1980s, associated with 
the metro networks in major cities, France optimised 
the link between transport, landscape and urbanism 
to promote the improvement of contemporary cities.

Town-centre, riverbank and coastal urbanism

Depending on its situation, each district of each 
city was subject to a superimposition of regulations 
related to urbanism, the environment and heritage, 
leading to a “tailor-made” regulatory system. This 
system allowed the rules to be adjusted as closely as 
possible to each urban reality in a wide variety of pos-
sible actions.
In the 1970s, a new concern appeared: to preserve 
and restore old centres. Pedestrian zones were cre-
ated either on a few streets or over the whole of 
the old centre, as in Montpellier. In addition, there 
was the idea of “tabula rasa”, where interest in urban 
renewal gave rise to major projects like Greater Lyon 
in 1964, with, in particular, the Part Dieu slab. Specific 
urbanism documents were created to manage the 
transformation of these centres: conservation areas or 
areas for the protection of the architectural and urban 
heritage… but also landscaping.
In fact, at the end of the 20th century green areas 
became a new priority for the city. From then on, lei-
sure and sports areas became necessary for a pop-
ulation in search of places to play sport or to relax. 

Cities crossed by rivers reclaimed the banks that had 
long been used exclusively for parking or roads, as in 
Bordeaux. The same thing occurred for those located 
on the coast, with the development of old docks and 
walkways, like in Le Havre. The coastal law also com-
plemented the urbanism rules.

TODAY

An open and multidisciplinary profession

More than 100 years after the creation of the Société 
Française des Urbanistes, French urban planners, now 
grouped together in the OPQU Qualification (Office 
Public de Qualification des Urbanistes), are still cap-
italising on their substantial legacy to improve the 
contemporary city. The current size of the resource, 
environmental and living environment challenges, in a 
very accelerated demographic and economic context, 
has made the exercise of urbanism more complex 
and enhanced the profession’s historic capacity to 
assist the interweaving of specialties and to reason on 
several spatial and temporal scales.
This skill is the subject of several demonstrations of 
urban renewal of national rank, the renovation of city 
centres, EcoCities and EcoQuartiers. At this time, 
urban demonstrators aim to amplify this work in order 
to promote all urban innovations: digital, environmen-
tal, social, technical and economic.

The urban project: collaborative urbanism

Envisioned 40 years ago, the French urban project is a 
method of designing the city based on the contextu-
alization of places and co-design by several specialists 
of the city, its networks and its custodian citizens and 
a mastery of its uses.
The urban project is opposed to ready-made, rep-
licable solutions, especially in everything related to 
eco-design. It endeavours to enhance the territorial, 
human and environmental forces present to optimise 
the cohesion of actions in the historic fresco of the 
city.

Greater Paris

At the start of the 21st century, with the Greater 
Paris Express project, the French capital remains at 
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the forefront of urban research. For its future, unlike 
the major world megacities, the Parisian urban area, 
with 13 million inhabitants, aims to remain focused on 
“human” concerns.

It gives priority to qualitative and non-quantitative 
aspects such as the fluidity and cleanliness of trans-
port and the fight against discrimination and social 
inequalities, as well as the economic benefits for the 
surrounding regions and the national territory.
From now on, ecology, sustainable development, 
comfort and a healthy and secure living environment 
are part of the urban equation. In 2008, in a context 
following the Kyoto Protocol and the exhibition which 
followed, the international research and development 
consultation on the future of Paris revived thinking 
about the future of cities and imagined new ways to 
face and communicate about urban issues. France has 
reinforced its capacity to structure modern urbanism 
of very high quality which today is exported all over 
the world, either to reiterate comparable reflections 

- Greater Moscow for example - or to develop urban 
projects “à la française”.
With the award of the 2024 Olympic and Paralympic 
Games, France and its capital will have the oppor-
tunity to make this “French model” of 21st century 
urbanisation concrete, integrating technical innova-
tions, digital applications and energy transition in the 
service of humankind.

Collective social housing policy  
as a vector of innovation

Collective housing has long been at the heart of the 
French urban model. Since the policy of building social 
housing made its appearance in the 19th century, 
France has continued to create low cost collective 
housing (HBMs) and public housing (HLMs). This phe-
nomenon played a crucial role at the architectural and 
urban planning level and the constraints it imposed 
made it possible to develop innovative constructive 
systems which were then spread around the world. 

Photo 5 La Joliette district, Euroméditerranée project, Marseille  (LafargeHolcim media library, F. Moura CAPA Pictures)
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The most interesting innovations in the architectural, 
social and technical fields were, and are, often made 
thanks to the construction of social housing.
Since 2006, interventions in priority neighbourhoods, 
through the National Urban Renovation Agency, have 
been deployed on a national scale with methods of 
financing and management and evaluation of results 
that have become benchmarks today.

TOMORROW

As it becomes more and more inseparable from 
regional planning, at the start of the 21st century 
urbanism is evolving in an economic context of budg-
etary restrictions and social crises in disadvantaged 
neighbourhoods, rural areas that are losing their pop-
ulations and medium-sized cities.
The future of the city is taking shape through devel-
opments that are less space-consuming and more 
attentive to the conversion of brownfield sites, to 
construction on unoccupied plots in the urban sector 
and to the densification of the built area.
Projects are developed to benefit the entire surround-
ing territory and not just the city where they are being 
created. Once this new infrastructure and equipment 
is created, cities will become the beating hearts of the 
country.

French urban research  
and sustainable city simulators

France has long had, and still has, a policy encouraging 
research on architecture and construction.
This policy gave birth to the PUCA (“Plan Urbanisme 
Construction Architecture”: Construction and 
Architecture Urban planning Plan), as well as to 
experimentation and research programmes, such 
as the French and European POPSU (“Plate-forme 
d’Observation des Projets et Stratégies Urbaines”: 
Platform for the observation of urban projects and 
strategies) programmes.
In 2012, the French government classified French 
urbanism as priority export skill and financed the pro-
duction of two digital simulators of the sustainable 
city, in Santiago in Chile and Astana in Kazakhstan. 
They synthesised the key issues to explore in order 
to create a sustainable city policy and present the 
methodology of urban projects raised through French 
urban innovations.

Sustainable cities or smart cities?

French urban engineering today capitalises on forty 
years of urban projects, renovations, transport design 
and environmental and social structures within what 

Photo 6 The simulator of the sustainable city in Santiago de Chile   
(© Artelia/Veolia/Architecture Studio/Arte Charpentier/Siradel)
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has become the French vision of the sustainable city. 
In agreement with the participating stakeholders, it 
aims to find and make use of the best possible bal-
ance, in order to promote the urban environment, 
social needs and the living environment.
The smart city calls for a different concept of manage-
ment and digital optimisation of urban activities. This 
more recent idea brings questions of the current digital 
revolution as applied to urban democracies: on the one 
side, is the developing, sometimes informal, new digital 
economy, based on services and the technical optimi-
sation of urban functions; on the other side are the fun-
damental questions of data ownership, the governance 
of the intangible and the security of data and utilities.

Demonstrator for sustainable cities

France has just initiated city demonstrators that offer 
a “joined up” approach between the different actors 
of the city.
Their object is to co-construct the urban changes 
which previously were designed in successive stages: 
planning, scripting, sketches, projects, promotions, 
sales, operations and decommissioning.
Today, the city is constantly asking questions and 
combines all these stages simultaneously. Large French 
urban operators are now joining urban developers and 
engineers, urbanists and landscapers to promote the 

flow of materials, energy and funding for all the objects 
and projects in the city. Urbanism considers the whole 
urban metabolism in its approach. It is interested in 
the problems faced by energy providers and opera-
tors of energy, waste and water services, in all the 
major technical information systems that make cities.

When things become urgent

Faced with the current acceleration of the world and 
its cities, the idea of creating urban space in stages 
is increasingly inclined to give way to an urbanism of 
urgency and opportunity but also to an urbanism that 
is resilient vis-à-vis unexpected climatic and migratory 
events.
In these conditions, there follows a much greater 
need for urban planning and development so as to 
keep hold of the shared and harmonious urban vision 
towards which it is necessary to strive.
Today everyone working in French Tech is developing 
new digital tools to script, model and evaluate cities 
and urban actions. Thus, urgency favours new skills 
capable of capitalising on past lessons and orienting 
the future shape of cities and how they function.
As such, the urbanist profession is once again under-
going a substantial integration of new professions and 
new fields, in which it finds a legitimate continuity in its 
definition and purpose..

See also chapters : Land management and development, Public spaces, Mobility
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Industrial commodities

The term “Industrial Commodities” here designates all 
the materials, products and systems used in the con-
struction field, resulting from standardised processes 
that meet specific criteria of quality, application and 
performance.
The concept of industrialisation is often also associated 
with that of rationalisation and massification, making it 
possible to respond to the time, cost and performance 
constraints generated by the increasing densification of 
cities. More recently, there is also the concern of econ-
omising natural and energy resources, which are at the 
origin of new practices such as the development of the 
circular economy, the massification of energy renova-
tion, the use of high-performance and high-durability 
materials, the implementation of new methods and con-
structive processes and the appearance of new forms 
of collaboration between industrialists and city players.

YESTERDAY

Growing control over materials  
and their supply

From the beginning, our history has been marked by 
discoveries of new materials which have shaken up not 
only the act of building, but also the ability of human-
kind to appropriate and master their environment.
The appearance of new materials and the control of 
temperatures are linked. Heat transforms the availa-
ble raw materials into products that meet the various 
characteristics sought (resistance to impact, humidity, 
weather, mould, ageing, etc.).
Bricks made of mud and clay and dried in the sun 
were followed by techniques to produce gypsum plas-
ter (– 5,000 BCE), baked brick (– 2,500 BCE), lime 
mortar (– 1000 BCE), glass (– 3000 BCE) and metals 

(copper, bronze then iron, from– -3000 BCE to the 
end of the 1st century CE).
However, as the means of transporting materials over 
long distances remained limited, each region devel-
oped its own construction methods, using the mate-
rials available.

Factories and industrialisation

The organisation of the industrial economy saw a tran-
sition in the scale of production of commodities. Craft 
workshops, like the stained-glass design workshops of 
the golden age of the Gothic cathedrals, gave way to 
factories and then industries, regulating and fixing the 
processes of activities.
In 1663, Louis XIV, through his minister Colbert, 
launched a plan which aimed to make France self-suf-
ficient in the arts and manufactured objects. More 
than twenty royal factories were created that oper-
ate to this day, like the Manufacture de Sèvres, the 
Manufacture des Gobelins and the Manufacture des 
Glaces. Following a merger with Compagnie Thévart 
(which developed the manufacturing process for table 
pouring), the latter became Saint-Gobain. It took its 
name from the main production site located in a small 
village in the northeast of the kingdom, Saint-Gobain.
This location was chosen because it was close to a 
forest capable of supplying fuel and the raw materials 
necessary for manufacturing. Benefiting originally from 
royal orders, the soaring popularity of mirrors among 
the general population during the 18th century and its 
monopoly on mirror glass making, ensured the pros-
perity of the Manufacture des Glaces.
From the industrial revolution onwards, certain mate-
rials which had been little used in the construction sec-
tor, such as cast iron, iron, steel and glass, found new 
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applications. Industrial ovens provided temperatures 
high enough to break down materials and obtain new 
ones, in particular new mortars which met the needs 
of the major infrastructure works in progress (canals, 
ports and fortifications). The same was true for steel, 
which became suitable as a building material thanks to 
the research of the physicist Réaumur (1722) and the 
development at the time of the industrial revolution of 
new methods of manufacturing steel from pig iron. In 
addition to blast furnaces intended to obtain pig iron 
from ore, the invention of the Bessemer process using 
a converter furnace made it possible to refine molten 
metal, no longer needed in solid state, to obtain a 
steel free from impurities, making it more resistant.
Construction was transformed, allowing buildings to 
rise to hitherto unattainable heights, as well as the 
creation of new types of premises for business, dis-
tribution or transport: halls, markets, stations, bridges; 
all of these constructions exploited the new structural 
performances available. The Eiffel Tower, built using 
puddled iron, is a symbolic example of the enthusi-
asm created by the progress in metallurgy at that time. 
Glass also became a building material in its own right, 

with the development of architecture that combines 
metal and glass for large public facilities such as sta-
tions, exhibition halls, greenhouses, halls, covered pas-
sageways and big stores.
Joseph Louis Vicat was the first to produce hydraulic 
lime (or artificial cement) by mixing lime or reduced 
limestone with clay in 1818. It was François Coignet, in 
1853, who really invented reinforced concrete.
He used the technique for the first time on his house 
in Saint-Denis: in this building, made entirely of mon-
olithic concrete, he made concrete floors reinforced 
with metal beams placed in the walls.
A little later, Eugène Freyssinet invented the drop head 
and prestressed concrete. In 1943, he founded STUP 
(Technical Society for the Use of Prestressing), which 
expanded worldwide from 1955. In 1946, it built the 
first prestressed concrete bridge: the Luzancy bridge.
After the Second World War, the time constraints 
on construction led to the invention of new construc-
tion systems. As part of this, manufactured concrete 
blocks, known as breeze blocks, were created and 
became widespread in construction, in particular for 
individual housing.

Photo 7 Pouring a mirror in Saint-Gobain (18th century)  (© Saint-Gobain)
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TODAY

From prescriptive standards  
to a performance-based approach

We are currently witnessing the transition from a 
“normative” approach (quality measured at product 
level and/or vis-à-vis the process) to an approach 
based on the performance (mechanical, acoustic, 
thermal, etc.) of construction systems, themselves 
made up of several products and systems. This per-
formance-based approach generates new forms of 
collaboration between industrialists, but also between 
industrialists and city stakeholders. The challenge is no 
longer only to comply with standards but to respond 
to broader needs: increasing urbanisation, urban cool-
ing, reduction of carbon impact, etc. Materials and 
systems evolve jointly in order to continue taking 
advantage of technological innovations allowing them 
to reach superior performance levels, with durability 
being constantly increased and the volumes of mate-
rials used decreased.

Recycling and Life Cycle

Faced with the increase in world population and an 
increasing scarcity of resources, the recycling of con-
struction waste and the reuse of this waste in infra-
structure and new buildings is one of the current 
objectives of the circular economy.
To respond to these challenges, several voluntary 
initiatives, led by private and/or public players, are 
emerging, such as the site sorting & collection plat-
forms project linked to the 2024 Paris Olympic and 
Paralympic Games sites. It intends to pool the man-
agement of construction waste (associating Veolia, 
Saint-Gobain, LafargeHolcim & Artelia) while meet-
ing the specific needs and constraints of the Plaine 
Commune territory (9 municipalities north of Paris). 
Innovation relates to both governance (pooling of 
management between manufacturers and the private 
and public sectors) and the ambition of achieving a 
circular economy in which the most qualitative areas 
of development are favoured (from glazing to glazing, 
from concrete to concrete, etc.). In fact, “closed loop” 
recycling is one of the essential keys to increasing the 
quantity of products recycled in construction and to 
reducing the carbon impact linked to the production 
of the various elements making up buildings. Recycling 

also contributes to reducing the distances between 
resources and their final destination, at the same 
time reducing the carbon impact linked to the trans-
port of raw materials. Placo® Recycling and ISOVER 
Recycling (launched by the Saint-Gobain Group in 
2008 and 2015) make it possible, for example, to 
recycle plaster-based waste and fibreglass insulation 
waste. The massification and industrialisation of recy-
cling are also creating and developing new sectors that 
bring local jobs.
Today, the impact of a material is measured over its 
life cycle (from extraction to end of life) and no longer 
only at the time of its integration into a construction. 
This makes it possible to objectively compare various 
construction solutions, and in particular to enhance 
the ability of materials to resist time and wear, and to 
maximize their ability to be subsequently recycled or 
reused.

Durability of materials

Today, materials must be able to guarantee their abil-
ity to endure over time while offering a constant level 
of performance and high quality.
All users demand an optimal quality of life in their 
homes and workplaces, and the materials must have 
lasting technical performance, creating a healthy, com-
fortable and sustainable environment. This concern 
requires increased attention to the quality of materials 
and how they change over time (absence of volatile 
organic compounds, etc.).
Companies are developing products designed to last 
longer, especially in aggressive environments. Let us 
cite for example Ductal® (Ultra-High Performance 
Concrete, known as UHPC), developed by 
LafargeHolcim, which made use of French skill in con-
crete formulation to obtain a material with extraor-
dinary durability and resistance. It has been used for 
MuCEM (Marseille) and the Louis Vuitton Foundation 
(Paris).
To increase their lifespan and performance, materi-
als are becoming increasingly complex. Composite 
materials, consisting of a matrix and a reinforcement, 
mix families of materials with very different properties 
to combine the advantages of each and reduce their 
weaknesses. UHPC is an example of a composite 
material. It is an ultra-compact concrete containing a 
large amount of fine metallic fibres. Its specificity is to 
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be highly dosed in binding, with a low water content. 
It also includes small dimension aggregates, which wid-
ens its range of use.
It is a material of superior workability, compact and 
slightly permeable with a very high resistance to com-
pression (150-250 MPa). It is also very ductile, with 
very low shrinkage and creep, high surface hardness 
and superior resistance to abrasion and impact. The 
current trend is to develop the use of composite 
materials in construction, allowing materials to com-
bine more and more properties: resistance to fire, 
earthquake, lightness, insulation, reduction of mainte-
nance costs, etc.

TOMORROW

Going beyond the performance approach, “mul-
ti-comfort” construction encompasses all the dimen-
sions associated with living comfort, in the context of 
both residential and tertiary housing. The aim is to 
equip buildings with differentiating solutions with high 
added value, particularly in terms of comfort.

Examples of innovative materials  
and processes

France has a rich and varied network of companies 
(large groups, start-ups, etc.) constituting a unique 
force for innovation and proposals to meet the cur-
rent and future needs of cities, territories and their 

inhabitants. These players work on the design of inno-
vative methodologies and products.
They make France a hub of innovation. Here are 
some representative examples of industrial solutions 
currently in development:
Airium™: Concrete foam with high thermal and 
acoustic insulating power, patented at the end of 
2016 by LafargeHolcim. Mineral, non-flammable and 
non-combustible, Airium™ is 100% recyclable and is 
characterised by a low density, multiplying its appli-
cation possibilities. It is intended for different applica-
tions: concrete blocks, attics, screeds, etc.
DuraBric: Developed by LafargeHolcim, DuraBric is 
composed of 5 to 8% cement mixed with soil, making 
it possible to manufacture stabilised blocks for houses 
which are more resistant, more ecological and less 
expensive than traditional clay bricks in countries like 
Malawi.
SageGlass®: Dynamic glass that tints electronically 
allowing building occupants to choose the best level 
of natural light for their comfort, year-round. Activated 
by a low electric current, Saint-Gobain’s SageGlass 
adapts its light and heat transmission, and so its tint, 
to the level of sunlight and the building’s ambient tem-
perature, while maintaining a view to the outdoors. In 
this way, it improves occupants’ comfort and well-be-
ing. It significantly reduces the amount of energy con-
sumed for air conditioning, heating and lighting.
FastCarb: A collaborative research and develop-
ment project that brings together public and private 

Photo 8 LVMH Foundation, an architectural feat whose facades are made in Ductal  (Jean-Yves Govin Sorel. Client:  
Fondation Louis Vuitton. Architect: © Gehry Partners LLP and Frank O. Gehry/Vinci Photo Library)
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organisations from the concrete community. Concrete 
reused from demolition can trap a significant amount 
of CO2, which weakens it. This project aims to find an 
industrial method of capturing this CO2 in order to 
improve the intrinsic properties of recycled concrete 
aggregates following their carbonation and thus facili-
tate their re-use in construction.
Echy: Natural lighting solution by optical fibre. It 
brings natural light into the basement or heart of a 
building.

The contributions of the dry construction 
sector and 3D printing

Most industry sectors are already involved in 3D print-
ing. Its arrival in the construction sector will revolu-
tionise methods. XtreeE, a French start-up created at 
the end of 2015, is developing an additive manufactur-
ing process. The material (concrete, clay-based earth, 
etc.), whose viscosity has been increased, is deposited 

in successive layers and hardens in the open air. A 3 
metre wide and 3 metre high storm outfall, weighing 5 
tonnes, was completed in less than 9 hours.
The introduction of dry construction technology 
in the construction industry contributes to the new 
approach that industrialists have towards materials. 
They are encouraged to design processes that use 
fewer materials or that renew the way of combining 
materials. Cubik-Home is developing a modular con-
struction process in patented concrete, to produce an 
insulated structural shell.
This technique is based on two major innovations: 
an industrialised manufacturing process that increases 
speed and quality, and the use of a multi-material 
structure composed of high-performance fibre con-
crete and thermal insulation. Combining these two 
gives significant gains in terms of resistance, durability, 
comfort and performance while reducing the amount 
of material used and the weight.

See also chapters: Buildings, Carbon footprint, Logistics

Photo 9 Dry construction: printing construction elements in 3D concrete by XtreeE  (Vinci photo library, DR)

12215_.indb   155 03/02/2020   15:59



156

Linear transport infrastructure

The term “infrastructure” has a double definition. In 
the broad sense, infrastructure is created by humans. 
On the one hand, in a physical dimension, it evokes 
the foundations, the substructures of buildings or 
structures.
On the other hand, infrastructure defines the structural 
dimension used to accommodate human and eco-
nomic activities. This infrastructure makes life easier for 
individuals and allows to develop telecommunications, 
information sharing and mobility. It takes the form of 
roads, tunnels, engineering structures, pipes, canals and 
water courses, interchange nodes, locks, etc.
This equipment has contributed to the development 
of the modern societies that have come out of the 
industrial revolution. It reflects the regional planning 
and public service policies that promote quality of life, 
access to basic services and the development of the 
economy. This second definition generally describes 
transport infrastructures. They are used to move peo-
ple, goods, fluids, energy, etc.

YESTERDAY

River infrastructures

The construction of canals mobilised significant 
resources under the Ancien Régime and during the 
19th century. On the initiative of Louis XIV and his 
Minister of Finance Sully, the construction of the Briare 
canal, connecting the Loire to the Seine, launched the 
era of modern canals with locks, dams and a specific 
gauge. The French canals were mainly designed to pro-
vide water for agricultural areas and isolated industries 
and to move goods across the metropolitan territory.
With inexpensive energy costs, they could transport 
heavy loads and large quantities.

Thus, after remaining utopian dreams for a long time, 
the construction of the Canal du Midi, one of the 
largest in Europe, from 1666, and then that of the 
Garonne Canal in 1834, meant goods transporters 
were no longer forced to go around the Iberian pen-
insula to get from the Mediterranean to the Atlantic, 
thus avoiding pirates and the Spanish Kingdom. During 
the Empire, Napoleon encouraged the construction 
of canals, notably those of the Ourcq, initially planned 
to guarantee the supply of drinking water in Paris, and 
from Marans to La Rochelle, and granted concessions 
of eighty years giving the right to operate and collect 
tolls. Before the appearance of the railways, canals 
were the main means of transporting heavy goods. 
In the second half of the 19th century, Frenchman 
Ferdinand de Lesseps directed the construction of the 
Suez Canal. In just ten years, 162 kilometres of canal 
were dug. The digging of this channel was the oppor-
tunity to use three inventions: a floating dredger, a 
bucket excavator and a continuous canvas transport 
device.

Modern roads

The technological improvement of vehicles in the 19th 
century, thanks to the steam engine and the internal 
combustion engine, affected the design of the French 
road networks. French roads were paved, and more 
roads were built across the country to accommo-
date the increase in traffic and these new means of 
transport.
The Ecole Nationale des Ponts et Chaussées, created 
in 1747, and the École Polytechnique in 1794, were 
responsible for training engineers able to help with 
the development of the national and local road net-
work. At the start of the 20th century, roads began 
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to be covered with tar (Guglieminetti 1901), then hot 
mix asphalt replaced this technique after the Second 
World War. The first study for the construction of a 
motorway in France was carried out for the west of 
Paris in 1927. The project was declared of public utility 
in 1935. But it was only after 1945 that the French 
motorway network developed. A motorway is charac-
terised by lanes with interchanges rather than crossings 
at the same level which allows motor vehicles to move 
at high speed. Since the State did not have the means 
to build the entire network itself, it introduced the con-
cession system in 1955. This system entrusts a conces-
sion company with responsibility for the construction, 
maintenance and operation of motorways and author-
ises, in return, the collection of a toll from users. The 
construction of the network as it is today was divided 
into three phases: rapid development radiating out 
from Paris until 1974, then a slowdown between the 
years 1974 and 1990 following the oil crash and finally, 
since 1995, a new period of growth in the develop-
ment and modernisation of the motorway network, in 
particular by creating links all over the territory.

Rail infrastructure

Taking advantage of technological advances in the 
same way as roads, the French railway emerged with 
the invention of steam engines and locomotives, in 
which the French engineer Marc Seguin participated in 
1829 with the invention of the tubular boiler.
At first developed sporadically, connecting the terri-
tory with a rail network began with the law of 11th 
June 1842. Following a star pattern, with Paris in the 
centre, this network was funded by the State, French 
departments and the private manufacturers operating 
the lines. The network consisted of 3,000 kilometres 
of rail in 1852, 17,000 kilometres in 1870, and almost 
39,400 kilometres on the eve of the First World 
War. In 1937, the French National Railway Company 
(Société Nationale des Chemins de fer Français, 
SNCF) was created to operate the lines of former 
private and public companies.
France was able to make use of its skill in railway build-
ing throughout the world and participated in the con-
struction of rail networks in its former colonial empire.
From the end of the 19th century, urban rail networks 
took off. Paris’ first metro line was created for the 
1900 Paris Exposition, under the direction of Fulgence 

Bienvenüe. The City of Paris carried out the civil engi-
neering infrastructure and the electrical installation 
and the rolling stock and operation belonged to a 
concessionaire. For the construction of the metro, the 
Compagnie du chemin de fer métropolitain de Paris 
was created in 1899.
Underground passages were created either using 
the traditional technique of wooded galleries, or the 
mechanical shield method invented by the Franco-
English Marc Isambard Brunel. The tunnelling tech-
niques invented by Léon Chagnaud revolutionised 
the construction of the metro and opened up new 
possibilities, in particular for building at Opera sta-
tion, where three lines are superimposed in sandy 
soil soaked in water, and for building stations at Saint 
Michel and City which required tunnelling under the 
Seine. He was notable for developing the use of com-
pressed air but also the technique of freezing earth-
works, which consists of drilling out a deliberately 
frozen ring of land in order to be able to remove the 
debris and install linings.

Road and rail structures

Indispensable for the development of road and rail 
networks, the crossing infrastructure of bridges, via-
ducts and tunnels was developed through the use of 
iron and steel and then reinforced and prestressed 
concrete in its structure.
Unlike bridges and viaducts in stone and masonry, iron 
gives structures a higher bearing capacity while reduc-
ing their weight. The Garabit Viaduct was designed 
by Gustave Eiffel for the railway and opened in 1888. 
Built 122 metres above the river, this arch bridge has 
a total length of 565 metres. In 2017 it was classified 
as a historic monument. In addition, the use of metal 
structures, combined with stone or concrete piers, 
allowed suspension bridges, like that of Villeneuve 
la-Garenne, to increase their span. From the second 
half of the 19th century, the superior mechanical char-
acteristics of steel gradually replaced iron.
Steel arch structures were built, like the Alexandre 
III bridge in Paris. After the First World War, the use 
of reinforced concrete in civil engineering structures 
developed under the direction of Albert Caquot and 
Eugène Freyssinet. In 1930, the latter designed the rein-
forced concrete Albert-Louppe Bridge in Plougastel. 
At 186 metres long each, the arches created a record. 
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From the 1960s, road bridges were mainly built of 
prestressed concrete. The use of this material made it 
possible to develop the technique of construction in 
segments. The most successful example of a succes-
sive cantilever prestressed concrete structure is the 
Oléron Viaduct designed by Freyssinet and completed 
in 1968. For this bridge, 860 segments each weighing 
from 42 to 73 tonnes were installed in order to build 
the 2,862 metre deck.
The development of the rail network in the 19th cen-
tury created new engineering challenges. Trains could 
not go up slopes that were too steep, so a lot of tun-
nels had to be drilled, like the Fréjus tunnel (1871). 
Elsewhere, political impetus ensured the building of 
the Channel Tunnel between 1987 and 1994. This 
railway tunnel has the longest underwater section in 
the world. The trains passing through it transport both 
passengers and goods.

TODAY

Today and tomorrow, infrastructure needs to tackle 
the challenges linked to climate and environmental 
changes, such as reducing the carbon impact, saving 
energy and preserving biodiversity.
Today’s French players are able to innovate to sup-
port human activities while responding to these issues.

Maintenance issues and upgrading 
infrastructure

The question arises of how to finance new infrastruc-
ture but also the renewal of existing in order to con-
tinue to offer users a satisfactory level of comfort and 
security. On the roads, potholes can quickly appear, grip 
can quickly be eroded and road markings can quickly 
be erased due to traffic and weather conditions. Bridge 
piles can decay quickly. On the railway, rails and sleepers 

Photo 10 Oléron Viaduct, built by Eugène Freyssinet and completed in 1968  (Vinci photo library, DR)
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can degrade and ballast become less compact. Failure to 
maintain is a serious risk and slows down flows. Away 
from short-term fixes, the need is to prevent rather 
than cure. An initial underinvestment in maintenance 
costs can ultimately lead to a comparatively higher cost 
when replacement of faulty elements is necessary.
While public sector finance is reducing investments in 
this area, the European Union is positioning itself as a 
key player with its TEN-T plan (trans-European trans-
port network) and private players are bearing the risk 
of investment and management costs through conces-
sions, like that created for the LGV Euratlantique line 
(Tours - Bordeaux).

Engineering work and rail infrastructure

Engineering work has to take environmental issues 
into account.
Used for the construction of the first bridges in his-
tory, wood as a structural element of civil engineering 
structures is reappearing in the context of sustainable 
development. The renewable nature of this material 
and its speed of implementation can encourage its 
choice. This is what was chosen to design the Crest 
Bridge (Drôme). This 93-metre road bridge is made 
up of four girders with oak decking and braces con-
nected to concrete supports immersed in water.
In addition, large recently designed structures are 
exposed to significant natural risks which need to be 
monitored.
Two projects carried out on Reunion Island bear 
witness to this: the Grande Ravine Viaduct and the 
Nouvelle Route du Littoral. The first structure allows 
you to cross a gorge that is 300 metres wide and 170 
metres deep. This work overcame the impossibility 
of creating piers in the ravine (for topographical and 
environmental protection reasons) by using particu-
larly advanced engineering techniques such as very 
deep abutments. Due to the sometimes extreme 
climatic conditions, the structure has been designed 
to withstand cyclonic winds of up to 270 km/h. As 
for the Nouvelle Route du Littoral, once completed, 
it will be over 12.5 kilometres long, space won over 
the sea thanks to a viaduct and a dyke. The current 
Route du Littoral is subject to rock landslides, rain 
floods and heavy swells. The Nouvelle Route will 
replace it, making movement more secure for the 
inhabitants of Reunion Island.

High-speed rail lines and highways require large radii of 
curvature to ensure stability. This constraint leads to the 
construction of bridges and tunnels that are remarkable 
for their dimensions. The 57-kilometre long rock tunnel 
to create a high-speed transalpine link between Lyon 
and Turin is currently under construction. Another nota-
ble example is the outstanding dimensions of the Millau 
viaduct, which crosses the Tarn gorges. The tallest pile is 
245 metres high. The piers have a geometry designed to 
minimise the impacts (speed and vortices) of the strong 
southwesterly winds. The deck was able to be put in 
place thanks to an increasingly common technique, that 
of longitudinal shifting. Used for large-scale engineering 
structures, it consists of pushing a prefabricated span 
placed on a service deck towards its location. Span by 
span, the deck took shape. As the advances progressed, 
the cantilevered parts were relieved by intermediate 
temporary supports and shrouds transferring their trac-
tion to the rear part to form a counterweight.

The French road network

Nowadays, manufacturers want to improve the com-
fort of users and residents.
Road surface layers have been greatly improved in 
order to reduce road noise and increase grip. In addi-
tion, as part of a sustainable approach, advances have 
been made in improving waterproofing and water 
drainage, increasing the longevity of the surface and 
also the recycling of certain components.
It should be noted that in order to rationalise the 
space used in dense areas such as cities, all kinds of 
networks are coordinated. Nowadays, electricity, 
water, and fibre networks stretch under and run par-
allel to the country’s road networks. Roads have a sec-
ond use, in addition to being used by vehicles.

River infrastructures

French waterways support an efficient, safe, econom-
ical and sustainable mode of transport. The ecological 
and environmental qualities of river transport need 
to be emphasised. The French system favours mul-
timodal transport. In town, it decongests traffic and, 
coupled with motorised transport for the last few kilo-
metres, allows for fast transport of goods.
No less than a third of the goods currently trans-
ported by river are food.
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Beyond their freight transport function, waterways 
are developed so that the French people can also 
use them. City dwellers have reclaimed the banks of 
urban waterways. In addition, France has been able to 
enhance this heritage by developing river and green 
tourism.
Nowadays, respect for biodiversity around waterways 
is encouraged. The natural spaces removed during 
construction or development phases are restored, 
wetlands and dry meadows are re-established. The 
Seine-Nord Europe canal project respects these chal-
lenges and, in order to offset its effects on the envi-
ronment, aims to develop 25 kilometres of lagoons 
and 17 hectares of hydraulic annexes all along the 
waterway. This European-scale project, work on 
which will start in 2020, will make it possible for boats 
to reach the Benelux from the Paris basin, thereby 
promoting cross-border freight transport with low 
CO2 emissions.
This very wide canal (European gauge Vb) will require 
the construction of sixty bridges and six locks.

TOMORROW

New generation roads

After the path, the paved road, the asphalt road, and 
the motorway, the 5th generation road will do more 
than just support the movement of people and goods; 
it will be intelligent, safer, communicating, ecological 
and energy efficient. Using wireless telecommunication 
sensors and tools, the infrastructure, the vehicles and 
the signalling will interact. Sharing data on speed, vehi-
cle position, traffic conditions, road works, road inci-
dents and road condition, coupled with weather and 
traffic forecast data, will allow users to plan their jour-
neys better, as well as increasing the capacity of public 
authorities and network managers to act efficiently.
This collection and sharing of information in real time 
will pave the way for autonomous cars and a signif-
icant improvement in the road user experience. In 
order to make road infrastructure more sustainable, 
surfaces made of natural materials are being studied. 
Binders based on microalgae or waste from the food 

Photo 11 Nouvelle Route du Littoral, Reunion Island, work in progress  (Vinci photo library, DR)

12215_.indb   160 03/02/2020   15:59



Linear transport infrastructure

161

industry could be used and would even extend the 
life of roads compared to the current use of bitumi-
nous binders. Work is underway on the recovery and 
recycling of used bitumen, using additives capable of 
giving it a second life. Concern for water cycle and 
permeabilisation of the soil, will lead to draining sur-
faces becoming common.
The road of the future will be active. Luminescent 
paint will store light during the day to give it back 
at night. Thanks to a deep water pumping system it 
will thermoregulate and avoid the accumulation of 
snow and the creation of ice; in any case, this is what 
Eurovia’s Power Road ® concept envisions. Finally, 
it will produce energy. Energy that it will transmit to 
electric vehicles.
Energy could be generated through photovoltaic pan-
els installed on the road, piezoelectric panels or wind 
turbines powered by the wind created by vehicles.

The Grand Paris Express

The “Grand Paris Express” is a project that will struc-
ture the future of the Greater Paris metropolis. It 

opens the way to the transformation of the Ile-de-
France region, to economic development opportuni-
ties and to new interactions between the municipalities 
it crosses. By 2030, 200 km of automatic lines and 68 
new stations will have been constructed. The mod-
ernised and enlarged Paris network will reduce con-
gestion on roads, unclog the current public transport 
network, facilitate travel within the metropolis and 
from the heart of Paris to airports and the territory’s 
infrastructure (leisure, business, training, etc.).
Almost completely underground, this future metro 
will be very deep (up to 55 metres). The use of tunnel 
boring machines is necessary for drilling lines. Because 
of its history and past productive activities, the earth 
of the Ile-de-France is rich in quarries that will have to 
be filled in order to limit the risk of collapse. Indeed, 
the “Grand Paris Express” sites are distinguished by 
their location. Construction sites in dense urban areas 
require, in addition to the management of technical 
risks, significant awareness of local residents and the 
best possible reduction of nuisance caused (noise of 
vehicles, traffic with trucks of materials and spoil, occa-
sional traffic interruption, dust, etc.).

Photo 12 Power Road®, a road that produces thermal energy. Captured from solar radiation on the road, the energy can be 
stored and then returned to surrounding buildings and infrastructure via a heat pump system  (Selim Aksan/Vinci photo library)
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Think resilient infrastructure

Urban areas around the world are facing unprece-
dented socio-environmental challenges. The increase 
in the frequency and intensity of climatic hazards mul-
tiplies the destruction of urban and rural systems. By 
2050, it is estimated that floods in major coastal cities 
will kill thousands of people, costing the world’s econ-
omies more than €750 billion a year (source: World 
Bank).
No region or activity will be spared from these violent 
climatic phenomena. Nevertheless, preventive actions 
can be taken to minimise the impact.
To these developments is added the risk of failures 
of existing urban networks. This is precisely at the 
interface between natural risk, linked to hazards, and 
technological risk, linked to buildings, structures and 
infrastructures themselves. The result of these failures 
is increased vulnerability to extreme socio-climatic 
phenomena. Thus, the failure of one of these net-
works is a risk whose domino effect will completely 
disrupt the use and function of other urban systems. 
Climate change will have an impact on the adaptation 
of existing structures and especially on the renewal of 
networks and the design of future structures.

However, as technical networks become intercon-
nected over long distances and territories and net-
works become globalised in their functions, a form 
of vulnerability that can be described as ubiquitous 
is emerging. If we take the example of a French city 
facing the risk of a power outage: in 1930, this out-
age could be linked to damage to a system operating 
on a regional scale; in 1946, nationwide; in 2018, on 
a European scale. Today, therefore, it has become 
impossible to envisage all of the possible damage sce-
narios for a given place.
The challenge facing a territory’s stakeholders, whether 
public or private, is to increase resilience to these dif-
ferent types of disturbance. The ambition is to create 
general resilience - not specific to a single type of risk 
- capable of coping with unpredictable phenomena. 
Planning, as the voluntary and considered action by 
a community on its territory, provides the means 
to act in favour of more resilience. However, to be 
effective, the measures taken must emanate from a 
prior assessment of the adaptive capacity of the ter-
ritory concerned, and from the identification of the 
regulatory, financial, insurance, technical, political and 
societal levers and brakes which condition strength-
ening the adaptability of the territory and, potentially, 
its resilience.

See also chapters: Urbanism, Security, Carbon footprint
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Architecture

Architecture is a discipline that lies between art and skill. 
The French conception of architecture is largely based 
on the Vitruvian ideal expressed in the book De archi-
tectura (15 BCE). According to Vitruvius, architecture 
should accomplish three imperatives: it must be dura-
ble, useful and beautiful (firmitas, utilitas and venustas). 
So, a work of architecture can be considered as a tech-
nical work, an aesthetic achievement and an object that 
meets needs. From a humanist viewpoint, architecture 
contributes to improving the well-being of individuals.
Architecture is at the service of society. It promotes 
a vision of the ideal social organisation. Architecture 
gives concrete form to Utopia’s ideological aspirations. 
Architects like Auguste Perret and Le Corbusier have tried 
to disseminate new ways of individual and community 
life through their architectural projects and their achieve-
ments. The Athens Charter was written in 1933 during 
the 4th International Congress of Modern Architecture 
(under the aegis of Le Corbusier, who dreamed of an 
architectural modernism imbued with hygienics), and laid 
the foundations for the reconstruction of France in the 
post-war period. Today, Vincent Callebaut is dreaming 
of a green Paris where soaring transparent and green 
columns tower over the stone Haussmannian buildings.
French architecture has been nourished by multiple 
influences. To this present heritage, we must add 
Mediterranean culture, the Arab skill in construction 
introduced into Europe from the 12th century and 
interactions with other civilisations throughout history.

YESTERDAY

Monumental architecture

The source of architectural design lies in religion. It 
was first intended for the buildings of the servants of 

the gods. The buildings which have come down to 
us are therefore religious, funerary, royal and imperial. 
Next a societal use developed as citizens exercised 
their rights, like the Greek Agora, and or took their 
leisure, like the thermal baths at Aix-en-Provence and 
the ancient theatre at Lyon. Functional buildings, on 
the other hand, are not intended to last.
In the Middle Ages a particular French style appeared, 
later named Gothic architecture. Originating in France, 
this style spread throughout Christianity. It appeared with 
the first uses of a pointed arch that allowed great heights 
to be achieved and the design of large openings to bring 
light into religious monuments. Technical achievement 
was ultimately in the service of an abstract idea:
“God is light”. French cathedrals, some of which took 
more than 200 years to complete, are striking symbols 
of this. At the same time, military architecture was 
developing. The lords built fortified castles to defend 
their territory from invaders. Cities were getting 
stronger, citadels like Carcassonne were rising.
When France became peaceful, the lords began to 
change their castles. Ramparts and dungeons disap-
peared, windows grew bigger, interiors were enriched 
with coffered ceilings, then with stucco and gild-
ing. They became places to live in and enjoy. The 
Renaissance (15th century) brought elements from 
antiquity into these buildings, such as columns, pilas-
ters and pediments. The châteaux of Fontainebleau 
and Vaux-le Vicomte are notable examples.
Under Louis XIV, civil architecture became part of the 
role of architects, who until then had confined them-
selves to military, religious and aristocratic buildings.
However, residential buildings prior to this time 
should not be forgotten. These buildings had features 
specific to the territory in which they were located. 
In this way, vernacular architecture was able to take 
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advantage of local riches (culture, activities of the 
inhabitants) and regional constraints (climate, available 
materials, techniques used).

Training architects

The autonomy of the architectural profession, compared 
to other building professions, began to appear under the 
Ancien Regime. The Kings of France gave architects sta-
tus, and under Louis XIV the role of First Architect to the 
King appeared. As part of this process, the Sun King con-
firmed the status of the profession by creating the Royal 
Academy of Architecture in 1671. Teaching centred 
around a doctrine established by the architects in place 
and combined theory with practical knowledge. This 
French model then spread to most European courts.
Hitherto reserved for a minority of the wealthy class, 
the profession of architect became more democratic 
from 1740 when the city of Rouen opened its first 
free drawing school, where students learned the basics 
(geography, mathematics, anatomy, etc.); schools of 
this type subsequently opened all over France.
The end of the Ancien Régime saw the division of the 
profession into two bodies: architects and engineers. 
At that time architects were perceived as thinkers, the 
philosophers of the field. In 1819, the Paris “École des 
beaux-arts” was created. It also taught architecture. 
Under the Second Empire, the School was reformed and 
Napoleon III created an official diploma in architecture. 
The “Fine Arts” type education spread. It defined the 
profession, giving great importance to aesthetics. In par-
allel, the “École Spéciale d’Architecture” was created in 
1865. Belonging to the Saint-Simonian movement, from 
its inception it aspired to provide technical training and 
raise awareness of health and legal issues, among others.
After the Second World War the “architecture” 
departments of the “Écoles des Beaux-arts” were 
transformed into national schools of architecture. The 
teaching of architecture diversified and welcomed 
more students; it was influenced by the social sciences 
and put more emphasis on the practical.

Structure at the time  
of the industrial revolution

Eugène Viollet-le-Duc, a theorist of rationalism, con-
tributed to the definition of criteria for better designing 
buildings. He coined the term “structure” and made 

it the basis of the architectural project1. Viollet-le-Duc 
was also a major contributor to the establishment of 
a register of remarkable French monuments and their 
restoration.
Responding to the challenge of height became possi-
ble with the appearance of iron as a building material. 
The traditional constraints on the art of building were 
left behind. The universal exhibitions, which attracted 
enormous numbers of spectators, could only take 
place thanks to the construction of large halls using 
metal structures.
At this time the framework and the in-fill masonry 
were still seen as separate, and therefore innova-
tive metal structures were hidden behind facades, 
but some architects took the gamble of exposing it. 
Eugène Labrouste’s Sainte Geneviève library (1851) 
was a cathedral to intellect designed in cast iron, and 
Victor Baltard exposed the iron and cast iron in the 
Halles in central Paris (1852-1870) and the Saint 
Augustine church in Paris.

The blueprint revolution and the Modernists

After the ornamental excesses of the 19th century, 
a group of architects promoted a radical break by 
thinking of buildings as, above all, functional items 
that needed to be rid of everything superfluous, to 
respond to the needs of their users and guarantee 
them light, healthy air and modular space.
They argued that architecture is inseparable from 
structure. Auguste Perret then became interested in 
new techniques and materials supposed to be able to 
respond to these new problems. He was one of the 
forerunners of the use of reinforced concrete in con-
struction and was interested in the post-beam-slab 
structural technique. Le Corbusier’s thinking tended 
in the same direction, leading to the establishment of 
five points which, according to him, create modern 
architecture: the columns, the roof terrace, open plan 
space, horizontal ribbon windows and the free design 
of the facade.
During a period of economic crisis, they were particu-
larly interested in social housing as a means of put-
ting their rationalist and hygienist ideas into practice. 
Architects who were committed to society, like Pierre 

1 Eugène Viollet-le-Duc, A Reasoned Dictionary of French 
Architecture, 1854-1868
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Photo 13 Le Havre after reconstruction by Auguste Perret  (Pxhere, CC BY 2.0)
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Chareau and Robert Mallet-Stevens, took “social 
housing” as the theme of the first two International 
Congresses of Modern Architecture. Little noticed 
by the public authorities in the inter-war period, 
they threw light on their new conception of housing 
through the construction of private houses.
In the aftermath of the Second World War, when 
Europe and France had to rebuild, the movement 
took on an unprecedented scale. A large num-
ber of modernists were selected by the Ministry of 
Reconstruction and Urban Planning to implement 
their ideas on the industrialisation of architectural 
construction and their vision of space. Auguste Perret 
was the architect responsible for the reconstruction of 
Le Havre, today listed as a UNESCO World Heritage 
Site. Le Corbusier created work based on what he 
called the Modulor, a space measurement system 
linked to human morphology, on multi-family hous-
ing units in Marseille, Rezé, Briey and Firminy. Fernand 
Pouillon gave new life to the port of Marseille but also 
to Pantin, Montrouge and Boulogne-Billancourt.

TODAY

Today’s French architect has a rich history including 
the social and humanist ideas of the Ancien Régime, 
the artistic input of the fine arts and the sense of scale 
and the technical experiments of modern architects.

New approaches in architectural practice

Questioning ways of doing things

Beyond its simple material production, architecture 
is also a construction of the mind. Architects are 
Utopians; by their achievements they seek to impose 
their vision of community and to shake up established 
rules. French architects’ strength lies in their ability to 
challenge habits. Le Corbusier designed the whole of 
Chandigarh with the idea of showcasing the Indian 
democratic model.
During the “Trente Glorieuses” (the 30-year post-war 
boom) massive, rationalist architecture was favoured. 
Today, these assumptions are being questioned. 
Architects are guided by ecological, digital, energy and 
economic issues.
Following the Grenelle Environment Forum, for 
example, current architecture is environmental issues 
and constraints linked to climate change into account.

In addition, digital is redesigning the architect’s role, 
propelling everyone into a hybrid universe often 
marked by access to too much information, which is 
never synthesised. An architect’s training gives them 
the ability to create and promote a new spirit of syn-
thesis. Digital can open the field to new perspectives 
and architectural designs by freeing the practitioner 
from planar vision.

Rebuilding the existing

The French built heritage is rich. However, a certain 
number of buildings, like old barracks, stables, facto-
ries and farm buildings, are deteriorating because they 
are not used. The Industrial Revolution was able to 
produce remarkable industrial and utility buildings that 
should be preserved and restored, such as the mill at 
the Menier chocolate factory, French railway stations, 
spinning mills in the North and the Grands Moulins of 
Paris. In addition, many post-war buildings suffer from 
poor thermal insulation and are poorly integrated into 
their environment.
To keep or to destroy: a judgement has to be made. 
French architects take the context and the specifics of 
the existing and the environment into account.
For this step to be successfully completed, the herit-
age value and architectural quality of the building must 
be assessed. Restoration preserves evidence of the 
history of architectural thought and techniques.
Restoring a building to bring it back to life often means 
finding it a new use. A change of function means the 
existing structure must be compared with what is 
needed. The architect’s skill lies in the quality and rel-
evance of their inclusion of these needs within the 
constraints of the existing building.
So, the architect may adapt the old but may also 
design contemporary extensions. It is then a question 
of creating harmony between the old and the mod-
ern. A dialogue on the co-presence of time begins to 
work between the preserved heritage, the extension 
and the surrounding urban fabric.

Synthesising uses to improve well-being

An architect’s role is to create a harmonious and 
optimal arrangement of the needs of the project and 
of future users. Creating architecture is an exercise 
in composition. The practitioner’s mission is to find 
a balance between the use of space, practicality and 
arrangement of the elements in the brief. There must 
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Photo 14 La Maison de l’Habitat Durable (the sustainable house), Lille  (TDR-Demathieu Bard)
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be spatial coherence between the project elements. 
Nowadays, buildings are designed to integrate a mix 
of functions. The architect must know the positive and 
negative externalities created by each part of the pro-
ject (noise from supermarket trolleys on the ground 
floor, the staggered working hours of students, possi-
ble odour nuisance due to waste treatment in urban 
areas, etc.) and know how best to deal with them.
The architectural quality will govern the appropriation 
of the space by its users/inhabitants. Nowadays, there-
fore, they tend to be included in initial reflections, and 
throughout the design of the project, in order to bet-
ter understand their needs. The architect’s strength 
lies in their spirit of synthesis.

French skill on the international scene

Yesterday, Le Corbusier built Chandigarh in India 
and André Godard and Fernand Pouillon worked in 
Algeria and Iran. Today, French architects work all 
over the world and, although the “French model” of 
architecture teaching has become prevalent abroad, 
many foreign students are still attracted to learning 
architecture in France.
Architects need to adapt to different lifestyles, cul-
tures, spatial practices, etc. in different countries. In 
fact, a lot of technical, cultural and social adaptations 
are essential, and a new architectural building project 
systematically requires an analysis of the site and local 
culture. It is with this in mind that French architects 
favour dialogue with local institutions and populations 
when working abroad.
Highlighting the strength of French cultural distinctive-
ness, almost a quarter of the projects won by French 
architects are buildings for cultural purposes, such as 
the Shanghai Opera by Arte Charpentier, the City of 
Music in Rio de Janeiro by Christian de Portzamparc 
and the National Centre for the Performing Arts in 
Beijing by Paul Andreu. Also, French architects are 
highly skilled in restructuring existing buildings. Jean 
Nouvel designed the Queen Sophie Museum in 
Madrid in a former hospital, Jean-Michel Wilmotte 
converted a factory into a Museum of Contemporary 
Art in Beijing and renovated the Rijksmuseum in 
Amsterdam. They are also outstanding for complex 
housing and mobility projects, like airports designed 
by Paul Andreu and the underground transport hub 
from Gangnam to Seoul by Dominique Perrault.

TOMORROW

Large-scale reversibility

Already in the 19th century, Julien Guadet was think-
ing about how the Central Post Office of the Louvre 
could be transformable (1886, Paris). The metal struc-
ture allowed him to design a “factory” building on 
several floors capable of adapting to different needs.
An ideal sustainable city must be built so that it can be 
transformed without a complete overhaul of its urban 
fabric. Through reversibility, a new way of thinking about 
buildings is taking shape. Environmental issues, transform-
ability and deconstruction are considered as part of the 
design. Now the feeling is that nothing should be con-
sidered permanent, it should be possible to transform 
the spaces proposed and it should be possible for cities, 
which have become “tool cities”, to be transformed as 
quickly as uses require (for changes in use which depend 
on increasingly short economic cycles or exceptional cir-
cumstances, such as those of the Olympic Games).
At a time when we are thnking about the form that 
the 2024 Paris Olympic and Paralympic Games vil-
lage should take on the banks of the Seine at Saint-
Denis, L’île-Saint-Denis and Saint-Ouen, we are 
starting to dream of a perfect temporary city, whose 
design would be thoroughly thought out so that its 
later change of use can occur without, beyond a few 
pre-programmed hybridizations, the need to reinvent 
everything from scratch.
Modularity is the result of a reflection on the organ-
isation of the elements of a building. More ceiling 
height increases the vertical frame of the project. The 
modularity of the plan and its facades, as well as its 
inertia, favour the malleability of the material worked. 
A universal grid encourages swapping between differ-
ent uses and new construction systems encourage a 
review of how to act. Without forgetting the work 
on the grouping of vertical circulation and horizontal 
fluids at the centre of the construction which makes 
changes possible.
Anne Démians’ design for the three Black Swan towers 
in Strasbourg was influenced by this idea of modularity. 
They were transformed during their construction, as 
expected. Varied uses, as different as housing, a hotel, 
a student residence, offices, shops and local amenities, 
have been given space in a black and blue macrostruc-
ture which has brought them all together without dif-
ficulty. The comfort of the housing has been improved 
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and the change of space use to spaces of a different or 
similar nature appears easily feasible.

An architecture based on the local

“I am not an architect of globalisation. I am a local 
architect, influenced by the local” claims Rudy Ricciotti. 
He anchors his work in a territory.
In a world where environmental and climatic issues 
guide decisions, architecture must take into account 
the specificities of territories to make them strong. 
The traditional, vernacular habitat is a great source of 
inspiration. This type of architecture has developed 
local specificities to adapt to the climate, geography, 
available resources and customs.
Thus, starting from the egocentric architecture of villages 
(notably troglodyte ones), by reconnecting with Vitruvius 
and his plan of Rome and starting from his reflection on 

underground urbanism, Monique Labbé designs private 
and public space in a continuity of living and conceives 
a city where the allocation-centred conception includes 
the experienced egocentric perception.
It seems relevant to revisit the past to provide lasting 
answers to current problems.
Architects can reclaim the construction skills that have 
been passed on to us. For example, it is possible to avoid 
installing air conditioning in hot regions by favouring thick 
stone walls that retain the cool, or even use short circuit 
materials like thatch in Normandy, red brick in the North, 
wood for chalets in Savoy and adobe in the Dauphiné.
This does not prevent the invention of new architectural 
languages or new architectural forms. Architects need to 
rely on their environment to reinvent it. Ultimately, local 
architectural specificities, which help create a feeling of 
regional belonging and promote the heritage transmis-
sion of construction techniques, need to remain present.

See also chapters: Education and training, Culture, Buildings

Photo 15 Wooden frame building, a sustainable response inspired by ancient techniques  (Flickr, CC BY 2.0)
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Buildings

Buildings are the main constituent elements of the 
city. It gives shape to homes, workplaces, living spaces, 
worship and culture spaces, education, etc. The build-
ing has a crucial role in the urban value chain since it 
involves all trades, directly or indirectly. Industrialists in 
the building sector also have a role to play in the city 
of tomorrow, by taking up challenges such as reducing 
or even eliminating fossil fuel consumption, improv-
ing insulation, heating and cooling technologies, sus-
tainable construction, integration into the landscape 
and biodiversity, cost reduction, waste reduction, user 
well-being, etc.

YESTERDAY

Technical innovations  
from industrialisation to prefabrication

In the building sector, the industrialisation of certain 
elements occurred very early. In fact, from antiquity, 
brick has been an industrial product. True industri-
alisation of construction really took place from the 
beginning of the 20th century. It was, notably, in the 
inter-war period that the hollow concrete blocks 
and prefabricated reinforced concrete beams used 
in the construction of buildings were invented. New 
construction techniques also appeared, in particular 
where walls made up of reinforced concrete plates 
were assembled thanks to a junction space into which 
concrete mortar is poured. Several experiments were 
also carried out, in particular that of the “Dynamo” 
system in 1915 for the construction of prefabricated 
reinforced concrete frame houses assembled in series.
In addition, in 1921 the aircraft manufacturer Gabriel 
Voisin tried to transpose to home building construc-
tion techniques with light chassis and tubular supports.

It was Auguste Perret, in the 1920s, who really initiated 
the industrialisation of the construction process. He cre-
ated floors made up of thin vaults and double-skinned 
walls, one in mortar and the other in plaster, the two 
materials being projected by compressed air onto 
bridging. Le Corbusier, meanwhile, invented prefabrica-
tion processes. The Frugès district, built by Le Corbusier 
in Bordeaux in 1925, is thus considered to be the first 
industrialised construction site for housing in France.
Eugène Freyssinet produced the Orly hangars in 1924 
using the principle of repetition. The first building in 
prefabricated elements was built by Henri Sauvage in 
1920, with a factory-moulded concrete frame, prefab-
ricated slab floors and infill panels. A metal framework 
is often preferred for prefabrication for tall buildings. 
Prefabrication offers advantages in terms of modular-
ity for buildings where movable metal floors can, for 
example, transform a hangar into a performance hall. 
During the rest of the 20th century, there were many 
advances in terms of industrialisation.

Iconic buildings

The construction of the CNIT in Paris is an example 
of some construction challenges faced by the build-
ing sector. In effect, the framework of the floors and 
the interior stairs had to be designed with a minimum 
thickness and a limited number of support points.
In addition, 10,700 m2 of floor space was prefabricated. 
It is a building with a concrete and metal structure 
surmounted by a vault shaped like an equilateral trian-
gle that covers an area comparable to the Place de la 
Concorde and the same height as the Arc de Triomphe. 
The vault, which acts as both a supporting structure 
and a covering, only touches the ground at three pints. 
At the time of construction, the span of the vault was 
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more than double the world record. In addition, the 
works were completed in record time: two years.
The Stade de France, built by VINCI and Bouygues 
between 1995 and 1998, is also a building emblem-
atic of French skill. At the time of its commissioning, it 
was the largest modular stadium in the world with a 
capacity of 80,000 spectators. The roof of the Stade 
de France weighs 13,000 tonnes and covers an area of 
six hectares, but rests on only eighteen vertical masts. 
The companies that carried out its construction have 
a 30-year concession to ensure its operation and 
maintenance.
More recently, French companies have constructed 
Mucem in Marseille and the Jean Bouin stadium in 
Paris using ultra-high performance fibre concrete 
which is extremely resistant and very light. The Louis 
Vuitton Foundation and the Pompidou Metz are also 
outstanding structures. French skill in the building tow-
ers is easily cited: the renovation of the First tower in 
Paris, the construction of the Majunga and Duo tow-
ers in Paris, the MahaNakhon tower in Bangkok and 
the Odéon tower in Monaco.

TODAY

Urban Renovation Rehabilitation

Rehabilitation is a way of renovating without destroy-
ing the building. It requires respect for the architec-
ture of existing buildings. It is generally preferable to 
reconstruction in economic and environmental terms, 
although urban renewal is sometimes useful to main-
tain the attractiveness of a territory.
In France, operations to rehabilitate existing buildings 
benefit from dedicated funding, notably granted by the 
National Agency for the Improvement of the Habitat. 
To meet the objective of reducing the greenhouse gas 
emissions of the building stock by 75% the entire stock 
needs to be rehabilitated. This concerns the thermal 
insulation of facades and roofs and if possible low-level 
floors, the replacement of windows and the improve-
ment of heating, ventilation, air conditioning, lighting and 
domestic hot water production systems. As a result, 
French companies have developed skills in this area.
Urban renewal, driven by the National Urban 
Renovation Agency, is a programme which aims to 

Photo 16 CNIT (Centre for New Industries and Technologies), Paris La Défense  (Credit EGF.BTP)
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provide favourable conditions to encourage economic 
attractiveness and the reintroduction of a real estate 
market in neighbourhoods where living conditions 
have deteriorated.
Major urban renewal operations are turning to the 
reconversion or reshaping of buildings in the city cen-
tres concerned and to the destruction of the mas-
sive low-cost housing estates and towers built in the 
peripheral areas during the 1970s. As examples of 
urban renewal operations in France, we can cite those 
of the Lyon-Confluence district or the city of Roubaix. 
The Roubaix urban renewal operation, which has 
been underway since 2007, aimed to renovate the 
buildings of the districts concerned using a State grant 
of €136 million. This renovation resulted in the rede-
velopment of public spaces, investment in public facili-
ties, a greater mix of housing (social and private, rental 

and rent-to-buy) and also work on the standardisation 
of building forms and densification.

Sustainable buildings

“Sustainable” construction aims to satisfy the needs 
of the present, in terms of functionality, comfort and 
quality of life, while preserving future generations by 
integrating considerations of climate, resources, health, 
etc. Eco-districts are examples of sustainable construc-
tion. These are development projects that respect the 
principles of sustainable development. France currently 
has 337,000 companies in the construction and public 
works sector, with an annual turnover of €130 billion, 
which take these sustainability issues into account.
Sustainable, or green, buildings have many advantages. 
Their construction cost is offset by a drop in operating 

Photo 17 Clichy-Batignolles district in Paris  (Thomas Rolland)
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costs estimated at between 28% and 50% for energy 
and between 20% and 70% for drinking water. Added 
to this is greater user satisfaction thanks to improved 
comfort.
The connected roof is an example of a solution appli-
cable to green building; French companies like Le 
Prieuré are developing innovative green roofs.
For example, Le Prieuré has created connected green 
roofs that collect rainwater and store it in a tank, then 
bring it back to the plants by capillary action at a flow 
rate controlled by sensors. This allows the building to 
be naturally cooled by evapo-perspiration and reduces 
the creation of heat islands in urban areas. It is possible 
to perform real-time monitoring and remote control 
of this entire process in order to save water. Energy 
performance and the choice of materials with a lower 
environmental impact are the two main elements of 
sustainable construction.
The first positive energy school in France (2007), the 
JL Marquèze school in Limeil Brevannes (94), pro-
duces as much renewable energy (via photovoltaics) 
as it consumes (all uses combined).
To limit the surface area of photovoltaic panels, and 
therefore the cost, it was first necessary to reduce the 
building’s energy needs as much as possible using a 
very advanced bioclimatic design (orientation to the 
south, high degree of insulation, natural lighting and 
ventilation preferred).
Lower impact materials were also favoured where 
possible, for example, linoleum for floor coverings.

Positive energy buildings

In France, 43% of total energy consumption is in resi-
dential and tertiary construction. Faced with this, and 
knowing that two thirds of that is linked to heating, 
that this energy is expensive and that it contributes 
to greenhouse gas emissions, it was necessary to find 
more efficient materials and techniques. In order to 
reduce energy consumption at the operational stage, 
it is possible to make use of renewable energies and 
to use techniques to avoid energy loss.
French companies have many solutions available. For 
example, photovoltaic tiles, like those developed by 
Imerys Toiture or Akro Toit, make it possible to com-
bine aesthetics and the production of photovoltaic 
energy.

The cost of photovoltaic modules is constantly 
decreasing, and more and more positive energy build-
ings are being built. Thanks to a high degree of ther-
mal insulation, efficient systems and the integration of 
solar collectors, these buildings produce more energy 
than they consume. Sun protection and natural ven-
tilation devices improve summer comfort and reduce 
the need for air conditioning.

Eco-materials

In France, minerals extracted for construction repre-
sent more than 3/4 of the raw materials extracted on 
the territory, not counting the waste produced. It is 
therefore practical to be able to use “Eco-materials”, 
which must comply with safety standards and be com-
patible with the criteria of sustainable development.
As regards concrete, the aim is to make it ecologically 
more efficient, in particular by reducing the tempera-
ture of cement firing, by using local resources and by 
developing superplasticizers, which make it possible to 
produce more concrete with less cement.
In addition, the development of Ultra High 
Performance Concrete (UHPC), means it is possible 
to reduce the environmental impact of concrete even 
further.
There are also structural insulating concretes that can 
be used to suppress thermal breakers in buildings.
Recyclable wood, a moisture regulating, mechanically 
resistant, CO2 trap that requires little grey energy, is a 
material increasingly used for responsible construction. 
In Paris, recent constructions, such as the restructuring 
of a 4-storey school complex in solid wood, with a 
construction period of only 8 weeks, have made it 
possible to obtain efficient buildings. In addition, con-
struction with wood is rapid, which reduces nuisance 
for residents, and factory prefabrication results in an 
absence of waste.
High-performance buildings can also be constructed 
of hemp concrete, with high hygrothermal comfort; 
in raw earth, fully recyclable and non-combustible, 
with good thermal inertia and good humidity regu-
lating capacity; in concrete including crushed wood 
or even in straw, requiring very little grey energy. 
New self-cleaning and self-decontaminating materials 
have also recently been developed for buildings that 
are ever more efficient in terms of energy and the 
environment.
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TOMORROW

Smart buildings

Ultimately, connected or smart buildings will facilitate 
remote actions. The major challenges of the connected 
building in terms of innovation are the reduction of 
costs, the improvement of energy consumption and 
the improvement of insulation. Although some con-
nected buildings have already been completed, the 
concept is far from having achieved its full potential 
and it is a particularly active research sector. These 
buildings are primarily designed to improve energy 
efficiency and include more and more connected 
objects.
French start-ups are particularly innovative in the field 
of connected building and are currently developing 
potentially revolutionary solutions for the building of 
tomorrow. Intent Technologies, for example, has a 
digital platform to which its clients’ buildings can be 
connected.
Its clients are mainly large groups, for whom the 
start-up has designed and developed an app allow-
ing them to optimise the operation of their buildings’ 
services, in particular by sharing a common techni-
cal base in order to facilitate operation and sharing 
of data. The platform also facilitates the distribution 
of services through an online store that can be used 
by professionals and individuals. In short, it facilitates 
exchanges between building managers, service pro-
viders and manufacturers of connected objects. Vesta 
System has developed software that optimises build-
ing energy costs. After analysing a model of a build-
ing, it uses connected objects to design an optimised 
operation model. Smart Impulse, another start-up, has 
developed a way of checking the current and voltage 
waves on the main meter of a building in order to 
identify the consumption of each piece of equipment 
it has. Finally, Alerto Veille has created data processing 
and analysis software which monitors consumption 
hour by hour, detecting anomalies and proposing cor-
rective solutions.

Building and biodiversity

As part of the Sustainable Building Plan and COP21, a 
“Building and Biodiversity” working group was formed 
to design and study initiatives interested in the links 
between construction and biodiversity in order to 

promote this concept in the construction and prop-
erty sectors. It is no longer only a question of under-
standing the built environment through questioning 
energy use but of adding a reflection on the link 
between the physical building and living beings. Four 
main themes were studied:
agreeing on a common definition of biodiversity;
cost benefits and expectations (especially social) 
knowing that biodiversity is a factor in the attractive-
ness of a city;
building and the territory as a whole: enlargement of 
the scale;
life cycle approach.
Transversal subjects such as awareness-raising, peda-
gogy, evaluation, modelling, expertise, tools, the pre-
scriptive framework and the role of different actors 
were also discussed.

Dry construction

Dry construction is a method that is becoming wide-
spread in the production of housing and tertiary build-
ings. It is currently used for some construction in the 
single-family home market.
Unlike the traditional so-called “wet” construction, it 
does not require the addition of water to the site. 
Dry construction uses materials that are prefabricated 
and factory-optimised before reaching the site, such as 
wood, steel and concrete. The construction elements 
are prepared and pre-assembled so the site becomes 
simply a place where the jigsaw is completed.
Site management is made easier. Attuned to the 
industrialisation of construction, dry construction facil-
itates the control of costs and deadlines. Construction 
becomes independent of weather conditions.
Material drying time, which slows down the site, is no 
longer necessary.
Factory prefabrication also reduces the nuisance 
caused by the site, such as noise, dust and pollution. 
Cubik-Home has shown that the use of concrete and 
dry construction can go hand in hand. The company 
has designed a modular housing solution in thin con-
crete. The concrete modules are available in several 
models and are ready to assemble, stack and finish. 
They can be dismantled and reused, changing use 
and place as needed. The start-up XtreeE has devel-
oped integrated large format multi-material (concrete, 
clay, polymers) 3D printing systems allowing the 
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production of elements in the factory for the con-
struction industry. Likewise, KP1 offers prefabricated 
construction systems. Their floors and structures 
allow for easy assembly.

Life cycle of buildings

Regulations and social responsibility encourage the 
reduction of the environmental impact of buildings, 
from the manufacturing of materials to the end of 
their life and possible recycling. Life cycle analysis, 
which consists of accounting for these impacts (with 
regard to climate, but also resources, health and bio-
diversity), will become an essential measurement and 

decision-making aid. It optimises a project in terms of 
reducing energy and water consumption, and looking 
at renewable production, choice of materials, waste 
treatment and recycling.
IZUBA Énergies is developing integrated tools, from 
digital modelling (BIM) to energy simulation and life 
cycle analysis. Its positive energy head office was sub-
jected to a life cycle analysis demonstrating the value 
of the construction solutions chosen: wooden struc-
ture, straw insulation and photovoltaic roofing.
The start-up Kocliko supplements these tools with 
uncertainty calculation modules, useful for guarantee-
ing energy performance, and optimisation algorithms 
that integrate construction costs.

See also chapters: Carbon footprint, Architecture, Industrial commodities

Photo 18 Special convoy carrying a housing module by Cubik-Home, a company in the dry construction sector  
(Cubik-Home)
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Underground space 

Today innovation is one of the main factors of com-
petitiveness and differentiation. Although innovation 
exists on the territorial scale, promising examples 
of the use of underground space show that it can 
become a powerful distinguishing factor of French 
urban engineering.

YESTERDAY

Underground space was a subject 
that united French vision and expertise 
during the 19th and 20th centuries

The concept of underground urban planning: 
Eugène Hénard and Édouard Utudjian

In London in 1910, the French architect-urban plan-
ner Eugène Hénard presented a prophetic model for 
the road of the future by imagining multiple levels of 
underground streets allowing direct access to base-
ments and cellars of buildings for store deliveries, the 

removal of household waste and connection to water 
networks (drinking, used and rainwater); he even 
envisaged parking spaces for aircraft linked by special 
lifts to landing strips located on roof terraces.
This model foreshadowed the slab urban planning 
that many French cities adopted in the early 1970s.
In 1933, Édouard Utudjian created the concept of 
underground urban planning and proposed that the 
development of basements be integrated into general 
urban plans, creating harmony between the basement 
and the surface. The objective was already to make 
the city both more compact and more fluid by giv-
ing it “depth”. He offered methods for assessing the 
long-term cost of underground installations by inte-
grating the savings made in management, operation 
and maintenance.
Simultaneously, he created the Study and Coordination 
Group for Underground Urban Planning (Groupe 
d’Études et de Coordination de l’Urbanisme Souterrain, 
GECUS) which assembled multidisciplinary skills and 
published a review, Le Monde Souterrain. This group 
created a project for the Halles district which decisively 
influenced the programme, economy and organisation 
of the new Les Halles district.

Multi-network galleries from the 19th to the 21st 
century

When considering underground planning in France, it is 
the sewer network of 1855 (wastewater, raw water and 
drinking water) that comes to mind. Prefect Haussmann, 
assisted by engineers Belgrand and Alphand, launched a 
master plan for the Parisian sewers in the 1860s.
Conceived in osmosis with the city above, which he 
was “embellishing”, reorganising and recreating to 
accept changes, the Paris sewer network is an effec-
tive model of a multi-network gallery.

Photo 19 The road of the future according to  
Eugène Hénard (1911)  (Illustration of the road of the future 

by Eugène Hénard (1849-1923) from his The Cities  
of the Future, published in American City, January 1911, CC0)
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Originally designed to collect waste and rainwater and 
dispose of it far from Paris, within intramural Paris it also 
houses the raw water and drinking water distribution 
networks. For a century, from 1880, the sewers housed 
a compressed air network. Paris was the only city at 
the time to provide this type of energy, first for the 
operation of public clocks and then for the production 
of electricity or to supply energy to industrial machines 
(including the famous small dentists’ machines) but also 
for a network of pneumatic tubes which linked the post 
offices and allowed them to send post rapidly by tube.
The sewage system was so well designed in its operation, 
maintenance and capacity to evolve that 150 years later, 
it can still accommodate new networks, now including 
fibre and a chilled water distribution network for air con-
ditioning in many offices. It is interesting to note that this 
chilled water is produced by Climespace, which hides its 
factories in vast cylindrical wells entirely underground; 
a discreet presence under some of the prestigious his-
toric sites along the Seine. Since this period, multi-net-
work galleries have been installed in Besançon, in the 
Masséna district of Paris (Grande Bibliothèque), and in 
La Défense. Clé de Sol, a national research project, has 
published a practical guide to multi-network galleries for 
design, management, economic model, etc.

TODAY

Designing the depths of urban soils: 
some eminent examples

But the French heritage in terms of underground urban 
planning is also more recent and concerns emblematic 
post-war achievements in Paris. These are the new La 
Défense business district to the west of Paris, (along the 
Champs-Elysées axis), and the new Halles district, in the 
heart of Paris. Originally, these were real urban renewal 
operations since they involved property rights over at least 
four hectares of occupied space. Several decades later, 
these operations are evolving and adapting in a radical way.

La Défense

La Défense is the largest business centre in Europe. 
Attractive to investors, it is in a state of permanent 
reconstruction, with new towers emerging or existing 
towers being rebuilt.
La Défense is also an artificial underground space, built 
above the ground in the 1960s. It follows the model and 

ideal of slab urban planning invented in 1903 by Eugène 
Hénard who placed “life above and technology below”.
The levels below the surface slab, which is reserved 
for pedestrians, were built to house the transport tun-
nels and the roads for serving the towers and logistics, 
as well as the metro and RER rail tunnels. In these tun-
nels and their technical facilities, large residual volumes 
remain unoccupied to this day.
Since 2017, the Établissement Public Paris La Défense 
has displayed a strong desire to transform the busi-
ness district into a lively district, attractive to humans. 
In this context, the basements are proving to be a real 
opportunity to achieve this change.

Les Halles

Les Halles is an excavated underground space. Les 
Halles, nicknamed “the Belly of Paris”, was the French 
capital’s largest fresh produce market. In the 1970s, the 
19th century buildings that housed it were demolished, 
freeing up a 4-hectare space in the heart of Paris.
The station for lines A, B and D of the RER (Regional 
Express Network) was dug and built underground. It 
left a huge gaping hole, known as the “Trou des Halles”.
To fill this vast void between the level of the metro 
platforms and that of the street above, a new under-
ground district was designed. Designed and created 
from scratch, it was the first underground urban plan-
ning operation in France.
Three lines of the Regional Express Network of 
underground public transport and five other metro 
lines now intersect at Les Halles.
In 2010, with the aim of improving the fluidity of the 
transport hub while increasing the area of public and 
commercial amenities by 15,000 m2, the underground 
space was radically altered, and two buildings were 
constructed on either side of a vast crater. Connected 
by a 90 metre metal and glass mesh supported by a 
truss beam, known as La Canopée, they provide the 
link between city life and underground transport.
In this transport hub in the heart of the city centre 
where 750,000 passengers per day transit to the sur-
face city, these restructuring works took place without 
interrupting the operation of the shops or the transport.

The Louvre Museum

This historic monument uses the underground to 
expand, and thus manages to maintain its attractive-
ness and its capacity to adapt to new projects.
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The Louvre Museum is a historic monument located 
on a listed site which houses one of the largest muse-
ums in the world. In the 1980s, faced with the neces-
sity of enlarging the museum, the only acceptable 
possibility of extension was the basement, since no 
construction could be authorised on the surface.
Going underground, and at the same time creating 
unique governance, has proven to be a real oppor-
tunity. It made it possible to work on and design a 
project covering the entire plot. The new facilities 
were able to spread over its entire surface; only the 
Glass Pyramid emerges above ground to indicate the 
entrance.
This radical but very delicate transformation of the 
underground was possible thanks to the remarkable 
skill companies had in underground engineering work 
in dense urban sites.

Thanks to its basement, the Museum is a structure in 
constant evolution, as shown by the recent creation of 
a room devoted to Islamic Art, as well as the restruc-
turing of the reception.
In the heart of Paris, many other prestigious sites clas-
sified as historic monuments have been able to evolve 
and expand thanks to their basements: for example, 
the offices of the Senate, the Memorial of General De 
Gaulle under the courtyard of the Musée des Invalides 
and the research rooms, amphitheatre and library 
extension of the Collège de France.

Industrial facilities

Historically, Paris’ underground created Paris by pro-
viding it with its construction material. The cavities 
left by the quarries constituted veritable underground 
brownfield sites in urban areas, which have sometimes 

Photo 20 View of the La Défense slab, welcoming “life above and technology below”  
(View of the Arc de Triomphe from the Grande Arche, AndrewHorne, CC0)
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been converted into ossuaries (the Catacombs), shel-
ters, mushroom farms, cellars, etc.
In the heart of Paris, telephone exchanges and sorting 
centres have systematically occupied the basement. 
Now, data and logistics centres are starting to take 
advantage of the space.

Isséane

Isséane is a household waste sorting centre and incin-
eration plant, located beside the Seine in the mid-
dle of the business district in Issy-les-Moulineaux1, 
on the edge of Paris. 30 metres of it is buried and 
it offers the neighbourhood a facade in keeping with 
its neighbouring high-tech buildings. Connected to the 
underground pneumatic waste collection network, it 
evacuates the materials it has burned via barges on the 
Seine and can be connected to the RER rail network.
Many facilities are using underground space to meet 
the increased need to:
– ensure a mix and density of urban activities;
– create innovative underground layouts.
– Among other things, human friendly car parks (cen-
tral skylight, green wall and works of art in the Lyon 
Parc Auto car parks, soft mobility routes to link two 
neighbourhoods in the Croix-Rousse tunnel in Lyon, 
mixed-use housing blocks, offices, public facilities and 
depots for RATP buses in the 14th and 20th districts of 
Paris) are representative examples of promising inno-
vations in the development of underground spaces.

TOMORROW

The underground as a resource 
of space and energy for the city 
and a source of added value

The transport network of the Grand Paris Express, 
a large new underground infrastructure, will link the 
dense areas of the near suburbs (at a distance of 5 to 
7 km) and more distant areas to be created, such as 
the Saclay Campus. 200 kilometres of new network 
will cross and connect to the old network. The under-
ground network of the Grand Paris Express opens 

1 Dubosc and Landowski associated with AAE, architects.

the way for the design of an underground city. Well-
thought out and well-used undergrounds of large cit-
ies could prove to be an effective contributor to their 
sustainable and resilient development by extending 
the city’s space.
In this context, it appears necessary for different actors 
to quickly reflect on their concepts of below ground to 
liberate their ideas. This is the object and ambition of 
the national research project Ville 10D-Ville d’Idées (The 
10D City) which, since 2012, has been working to opti-
mise and diversify the use of the underground in urban 
development in order to provide tools and a systematic 
contribution to effective planning and best practices.

Underground logistics

One of the particular challenges of the metropolis 
of tomorrow is our ability to bring together housing, 
activities and logistics, in a mixed, active, diverse and 
friendly urban fabric. In this context, the underground 
represents an immense potential which is little known 
and underexploited. When it becomes essential to 
reconsider the organisation of travel and distribution 
systems, the underground is an ideal space for the 
development of urban logistics in complementarity 
with the development of the digital economy.
Traditionally, the urban underground hosts the net-
works serving the city. But many other functions can find 
their place there in technical spaces and places where 
activity takes place by taking advantage of its accessibility 
to the flows of energy, data, vehicles, goods and people 
being transported and by using the production poten-
tial and thermal regulation specific to the underground. 
Archiving, storage of goods, parking and digital data pro-
cessing (“data centre”) activities involve large enclosed 
volumes with a fairly reduced human presence.
“Underground volumes” does not mean residual vol-
umes: the human presence, even a small one, must be 
taken into account and supported as in a real work-
place. Under these conditions, such activities can sup-
port the development of urban logistics underground.
In France, public and private companies such as Lyon-
Parc-Auto, Sogaris and Indigo, are considering the pos-
sible transformation of car parks into logistics spaces 
and service spaces responding to the changing prac-
tices and thus helping to create new urban modes.

See also chapters: Linear transport infrastructure, Logistics, Urbanism
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Public spaces

Public space is a polysemous term that designates a 
space that is both metaphorical and material. It cre-
ates the framework of the urban form. Beyond its 
primary function of serving the different areas of the 
city, it represents an important element of the citizens’ 
living environment. It witnesses history: celebrations, 
demonstrations, disputes, etc. Public spaces are at the 
heart of the urban landscape and they beat to the 
rhythm of the people that use it.
Here, you can stroll through the streets under the foli-
age of carefully aligned trees, lazily enjoying the win-
dow shopping. There, in a square lined with public 
facilities, you can sit in the sun, on the terrace of a 
cafe chatting with friends. Soft mobility, in search of 
protected space, intrudes into this universe, bordering 
both cars and pedestrians. Public spaces are places of 
movement and pause. Sometimes noisy because of 
the flow, sometimes a peaceful place of meetings, it is 
where the city comes alive.
Far from representing a residual space, just something 
left over from constructing the proud buildings around 
it, it represents a public support structure, the heart of 
the private urban sphere. The quality of its design, its 
composition and its materials, really takes wing if the 
treatment of its limits, marking the transition to the 
private domain, is well mastered and orchestrated…

YESTERDAY

The existence and use of public spaces has been irreg-
ular in history. The ancient world codified areas that 
reflected the uses and needs of society. But societies 
change and the agoras, forums and streets, the expres-
sion of the Res Publica, were gradually transformed 
with the arrival of feudalism in the Middle Ages.

Rivalry between different factions and a weak central 
power led to the gradual crumbling of public space. 
Little by little, private rights-of-way eroded this essen-
tial space, so much so that a vital common good, like 
water, might only be accessible within private prop-
erty. During this period, the erasure of public space 
was not inevitable.
There was resistance, for example, “sauvetés” (special 
areas of refuge around a church) and bastides. These, 
with their specific governances, made it possible to 
rediscover the primary meaning of public spaces. With 
the assertion of royal power, public space gradually 
regained its place.
Public space is marked by urban history, which has 
changed and densified over the centuries. The lim-
ited size of public spaces, squeezed by tall, sometimes 
cantilevered buildings, added to the lack of sanitation, 
transformed public spaces into smelly mires. Under 
demographic pressure the fortifications surrounding 
cities lost their function in favour of new fortifications, 
more distant from the centre. The imprint of these 
abandoned fortifications, destroyed or transformed 
into public walks planted with trees (the boulevards 
surrounding cities), imprinted themselves on the 
urban form, like the tree rings representing years of 
growth. In the 19th century, during the industrial rev-
olution, the hygienist movement gained momentum. 
Public space had become crucibles of public health 
problems, and their response to this problem was to 
create large openings, covering sanitation networks, 
that were lined with trees.
Before the intervention of Prefect Haussmann, 
Paris was still a medieval city with narrow, dark and 
unhealthy streets. To resolve this problem, he set out 
to promote the flow of air, water, population and 
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goods, favouring hygienist theories. To achieve his 
motto of
“Paris embellished, Paris enlarged, Paris cleaned up”, 
Haussmann worked with Jean-Charles Adolphe 
Alphand, a great craftsman of public places and the 
“father of Paris’ green spaces”, and Eugène Belgrand, 
among others.
Alphand’s contribution covered all public spaces, 
streets, avenues and gardens. He created precise 
plans and a framework so he could oversee the plant-
ing of over eighty-two thousand good-sized trees. He 
chose different species, depending on the width of the 
roads, such as acacia, Chinese lacquer tree and maple, 
as well as catalpa and paulownia, all of which have 
become an important part of Paris’ plant heritage.
For Alphand, the role of trees went beyond simple 
decoration. His plantations participated in the fight 
against pollution, made it possible to reduce the per-
ception impact of unsuitable architecture, etc.
Eugène Belgrand was the originator of Paris’ water 
and sanitation networks. He designed the sewage 

system, the Passy and Montsouris reservoirs and the 
Vanne and Dhuis aqueducts on the Parisian periphery.
In the 20th century, at the end of the post-war boom, 
a major break in the conception of urban forms took 
place with the application of new theories of urban 
planning. Under the influence of Le Corbusier’s 
Athens Charter the traditional urban structure of the 
streets was overturned. This charter, which was the 
culmination of the Fourth International Congress of 
Modern Architecture (Congrès International d’Archi-
tecture Moderne, CIAM), developed the theme of 
“the functional city” and the extension of the city’s 
limits. The correlate of the functionalist position was 
the separation of functions and the development of 
slab urban planning.
The creation of large complexes, inspired by the mod-
ernist school, freed up public space for green spaces. 
Over time, under the double effect of employment 
crises and a shift in population to small housing 
estates, many of these districts have become so-called 
“sensitive” districts.

Photo 21 Boulevard Haussmann in Paris by Charles Marville (around 1853-1870)  
(Boulevard Haussmann, Charles Marville, State Library of Victoria, CC0)
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TODAY

Today, we are at a turning point in the history of pub-
lic spaces.
Leaving mono-functionality behind in favour of diver-
sity, urban planning has made it possible to rediscover 
the street, bordered by endless construction and inte-
grating a variety of traffic: pedestrians, bikes and cars. 
On the street and in its squares, the city hosts places 
of life and meetings where the inhabitants interact 
with each other. It is the place of everyday life, regu-
larly punctuated by more spectacular events.
This desire to script the city by its public spaces is 
clear from the way city entrances are called “doors”. 
According to Simmel, this symbolic connection of the 
inside and the outside expresses “the possibility of, at 
any time, breaking out of the limits (of the city) to gain 
freedom”. Today, the boundaries between the admin-
istrative divisions that make up municipalities tend to 
be disappearing. The limits of Paris, in the context of 

Greater Paris, are vanishing as urban areas merge into 
one. In addition, the Porte de Montreuil will be com-
pletely redeveloped so the two cities become more 
closely interconnected, and the City of Paris and Plaine 
Commune have signed a framework agreement to 
reduce the urban divide between the two territories.
As part of this urban reconstruction, open space sur-
rounded by streets is reappearing and sometimes 
even becoming enlarged, offering new sight lines. This 
establishes a dialogue between the landscape of the 
public spaces and that of private space at the heart 
of a block.
This idea guided Christian de Portzamparc in his open 
block design in the districts of Massena and Porte 
d’Asnières in Paris.
Unfortunately, even though urban public space is once 
more tending to assert itself as a structuring and inte-
grating element of diversity, in terms of flow traces of 
the dogmatic beliefs of the Athens Charter seem to 
persist in the collective unconscious of those involved 

Photo 22 Public park in Lille, view of the multi-functionality of public space  (Vinci photo library, DR)
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in urban development. Separating uses in a street, 
although it seems an obvious choice, may not be as 
safe as it at first seems. Separating all the functions of a 
route seems very safe. But in reality, attention wanders 
and there is an increased risk of accident. The exercise 
of redesigning public space requires a lot of dexterity 
and careful consideration of local particularities. Efforts 
are often made in this area, but too often the way 
that streets are treated reveals inconsistencies. One 
example is roundabouts in urban areas. Their primary 
function is to make motor traffic flow more easily but 
if this is applied to the full it may conflict with the 
needs of pedestrians and cyclists.
This simple example shows how the development of 
public spaces requires a systematic approach which 
works from a common definition.
Today, the design of the layout of public spaces plays 
an active role in achieving contained urbanisation 
that limits the consumption of space, infrastructure 
and energy. Urban planning is gradually becoming 

increasingly participative. This new attitude is accom-
panied by a strong stance in favour of sustainable urban 
development. There is room in the co-development 
of public spaces for citizens to have a significant share 
in the ownership of issues and projects. As part of this, 
in 2015 the City of Paris launched a call for projects 
known as “Réinventons nos places” (reinventing our 
squares) whose aim was to consult with Parisians in 
the redevelopment of seven large squares in Paris, as 
well as provide an annual participative budget to vote 
on and carry out projects suggested by locals.

TOMORROW

Public space is highly susceptible to climate change: 
storms, floods, heat waves, heat islands, etc.
It will have to take these factors into account. How 
public space is managed tomorrow will improve the 
city’s ability to adapt to changes in its environment at 
a lower cost and to answer its inhabitants aspirations. 

Photo 23PPlace Massena in Nice  (Projets en vues ARTELIA collection © Dire l’Entreprise)
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The city of tomorrow will be an eco-resilient city. The 
successful design and use of public space, which rep-
resents the support structure necessary for the city 
to develop a living environment conducive to the 
well-being of all, cannot be achieved without the par-
ticipation of all the city’s stakeholders and users. A 
liveable and sustainable city will focus on environmen-
tal and local challenges. Urban development will also 
include the agriculture that is an inherent part of a 
short circuit economy. At any point in the city, citizens 
should be able to access a major open space in less 
than ten minutes. It must offer facilities for soft travel 
and enhanced accessibility for all. Finally, public space, 
calm and largely planted with trees and offering the 
possibility of escaping from the sight of built spaces, 
will be an island of freshness and a place for people to 
enjoy themselves, to walk and play sport, but also an 
area that promotes biodiversity.
Designing public space should no longer be done in 
2D. With a systematic approach the design, construc-
tion and management of public spaces will address 
new and opposite fields of action: control of the 
underground and control of the sky line. This will be 
made possible by an increased use of information 
and communication technologies as the use of GIS 
and augmented reality become general. Developing 

the city over the city, achieving a compact city and 
integrating innovations, requires regular adaptation of 
the networks. For this, under the streets will be mul-
ti-network galleries, made possible by the creation of 
a single governance.
Tomorrow’s streets will be fifth generation, crystal-
lising innovations in the field of materials, structures, 
energy and information. Just as each generation of 
road has greatly improved service to users (moving 
from the path to Roman roads, then roads coated 
with tarmac and motorways), these roads will be 
scalable, positive energy, and cooperative. The road 
surface layers will be adherent, de-contaminating and 
silent, and the modular pavement structures will offer 
easy access to the multi-network galleries.
By implementing effective sustainable urban develop-
ment, public space will be significant in mastering a 
major problem in the acceptance of urban projects: 
the phenomenon of perceived density.
It will also be necessary to work on creating human 
scale building at the edges of public space that is 
coherent with the treatment of the public space. By 
giving a framework of scale transitions it will be pos-
sible to reduce the feeling of perceived density while 
densifying a site.

See also chapters: Linear transport infrastructure, Biodiversity, Social responsibility
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concluSion

Financing cities

Urban development is going through an exciting time. 
Cities are transforming, driven by multiple techno-
logical revolutions, heightened awareness of environ-
mental issues, demographic pressures, and changing 
lifestyles that emphasise usage over ownership.
New solution providers are emerging alongside the 
traditional construction and urban management 
specialists, drawn by a vast market with endless oppor-
tunities. Start-ups, tech giants, and older industrial and 
service businesses are making massive investments 
in business models designed to take full advantage 
of the platforms offered by cities. Cities are the site 
of both the consumption and production of intangi-
ble products, but they depend on complex layers of 
capital-intensive infrastructure and superstructures. 
One of the questions that arises is how to finance this 
“platform.” How can cities mobilise the capital they 
need to transform their urban infrastructure so it can 
incorporate the full promise of today’s revolutions? 
This immediately raises the question of the dividing 
line between public and private investments and the 
different parties’ responsibilities.
“Location, location, location!” is the traditional 
answer to the question “what are the top 3 criteria 
for a successful real estate investment?” This answer 
expresses the generally accepted truth that a building’s 
value depends at least as much on its surroundings 
as on its intrinsic characteristics. The quality of any 
building, regardless of its purpose, can never remain 
superior to that of its surroundings in the long term.
And neighbourhood quality depends on several 
factors: accessibility, availability of public facilities and 
spaces that offer an open, safe, and welcoming setting 
for social and business interactions, the availability of 
affordable housing and office spaces for all the popu-
lations that keep the neighbourhood alive, and above 

all a rich variety of cultural, commercial, sport, edu-
cational, and community facilities and activities. This 
means that real estate investors have a clear interest 
in contributing to a neighbourhood’s “commons.”
But doing that requires creating financial circuits 
that guarantee a return on their investment. This, of 
course, is the role of local taxes, but investors tend to 
see them as net costs because they have no control 
over how their taxes are used. In our “democracy of 
sleep,” people vote where they sleep, not where they 
work, study, or spend money. Increasing the share of 
private investment directed towards the infrastructure 
and services of the cities of the future will therefore 
require developing new channels. That essentially 
means fostering the emergence of new trusted 
third parties that can guarantee long-term services 
to property owners in exchange for a guaranteed 
financial contribution. This would make it possible to 
accelerate financing for innovation in mobility services, 
energy management, recycling, management of shared 
public spaces, and more. Modern development 
processes, in which increasingly large swathes of build-
ing rights are packaged for sale, are creating an envi-
ronment in which this type of pooling is feasible, since 
urban developers can be involved very early and on a 
very broad scale.
This creates a framework for enhanced municipal 
financing by private investors, to everyone’s advan-
tage, although this approach currently remains limited 
to new neighbourhoods and large-scale development 
projects. Cities, however, are palimpsests, constantly 
changing and reinventing themselves, so the real 
challenge is finding a way to incorporate private 
financing into this endless process and not only into 
new development. Projects for fully-planned new 
cities built in empty spaces, like those emerging in the 
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Gulf states, are intriguing and seem to offer unrivalled 
advantages, but neglect one major element: the con-
stant of the long-term in urban development. These 
cities are designed with the best cutting-edge tech-
nologies at the time, but it will take time for them to 
become true living spaces and acquire the patina of 
real cities.
By that time, the technologies that seemed revolu-
tionary when they were just architects’ models will 
doubtless be outmoded.

The added value of a player that pools financing from 
property owners to create the infrastructure and ser-
vices of the city of the future will thus have to go 
beyond ensuring access to known technologies to 
include ongoing exploration of potential improve-
ments using future innovations. That is a vast and 
complex task. In other words, cities are also an area 
of innovation for the finance industry and new models 
are essential to channel capital towards the creation of 
the cities of the future.

Photo 1 Le Havre tram line  (ARTELIA Projects in Images Collection © Dire l’Entreprise)
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From Rêve de Scènes 
Urbaines to exporting 
the makers of Grand Paris

Pierre Dac said that “predictions are tricky, especially 
when they involve the future.” We will be corre-
spondingly cautious when it comes to any scenarios 
for the future. But one thing is certain: the 21st century 
is destined to be urban. Just 15 years ago, there were 
barely 100 cities with a population of over one million. 
By 2015, there were 500.
Each of these cities will ultimately find a development 
model that fits its history, organisation, political system, 
geography, and culture. The answers they find will be 
tailored to their history, geography, culture, and unique 
genius, but the questions themselves are universal and 
challenge all of us on key issues: our ability to create 
healthy environments and thriving economic ecosys-
tems, and to achieve a social equilibrium in which peo-
ple can live together and not merely coexist.
French specialists have an excellent hand to play when 
it comes to developing these future urban forms, and 
Greater Paris is their greatest asset.

Greater Paris is a strong signal from France to onlook-
ers worldwide, one which piques their curiosity about 
its ambitions.
The first message of Greater Paris is intentionality. 
With this project, France is showing its ability to set a 
goal and build a strategic vision to achieve it. It is also 
demonstrating its ability to bring together a vast array 
of stakeholders to achieve a common goal. Uniting the 
energy of all its stakeholders – politicians, businesses, 
and residents – around that shared goal is far from the 
least of the miracles of Greater Paris.
But while the intentionality of the Greater Paris project 
is one of the keys to its appeal, it would be worthless 
without the ability to actually achieve its ambitions.
The best dreams are the ones that don’t fade when 
you wake up.
To achieve that, we have one firm conviction: we will 
never be able to build a 21st century metropolis with 
19th century principles, tools, and reflexes.

Photo 2 Paris and Grand Paris  (Pixabay, CC0)
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It will be impossible to build as many kilometres of 
metro lines in the next decade as were built over the 
past century, or to develop the equivalent of 150% 
of the area of Paris, if we do not continuously and 
profoundly challenge our processes, our techniques, 
our projections for future usages, and the ways we 
collaborate, and if we fail to try new things.
A new vision is not enough. We also need the means 
to achieve it.
The vast scale of the work involved makes Grand 
Paris a tremendous accelerator for innovation, push-
ing us to consider new ways of living in cities, new 
ways of building them, and new, more environmental-
ly-friendly ways of running them.
With the eyes of the world on Greater Paris, it is 
incumbent on us to seize this opportunity to promote 
the energy, audacity, and creativity of the “makers” of 
Greater Paris worldwide.

French businesses are fully-equipped to take on 
this challenge, even if the ability to mobilise enough 
resources to help start-ups grow quickly and assert 
themselves by incorporating their technologies into 
large urban projects is sometimes lacking.
The solutions that the members of Rêve de scènes 
urbaines are reinventing and the makers of Greater 
Paris are building will only achieve their full signifi-
cance when they spread to “Greater Milan,” London, 
Stuttgart, Moscow, and beyond. Failing that, our pro-
cedures will be visible enough to serve as targets, but 
not visible enough to serve as models.
This dream of an urban future and the ideas of the 
makers of Greater Paris may be a little crazy, but in the 
words of Michel Audiard, “blessed are the cracked, for 
they let in the light.”
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Conclusion by Gérard Wolf: 
Exporting France’s 
sustainable urban expertise 
to successfully 
take on climate change

France enjoys an outstanding global reputation for expertise and skill throughout the urban value chain: master 
plans, urban planning, construction, transportation, water, waste, electricity, and so on. Its reputation for sustain-
able technological excellence is perhaps its greatest commercial asset.
That sustainability is first and foremost societal: French cities are places where human activities flourish – cul-
ture, healthcare, education, leisure, services and sport are just a few of the areas in which France excels, in both 
historic city centres and suburbs. Socially acceptable urban projects are key to avoiding the kind of two-tiered 
system that produces violent clashes between city centres and informal housing in many developing countries. 
Sustainability also depends on the ability of the people spearheading the project to form local partnerships and 
tailor their models to local needs, particularly in the case of poor neighbourhoods in developing countries (slums, 
favelas, etc.).

Photo 3 Lagos, Nigeria  (Victoria Island, Lagos, Nigeria, OpenUpEd, Flikr, CC BY 2.0)

12215_.indb   189 03/02/2020   15:59



190

Sustainability is also environmental: in part thanks to pressure from government purchasers, French industrial 
companies have long taken into account the pressing need for sobriety (in terms of energy, carbon, resources, 
etc.), resilience in the face of the increasing number of risks and extreme climate events, and biodiversity conser-
vation. These challenges are particularly important for companies that manage flows - of water, sanitation, waste, 
energy, passenger and freight mobility, communications, and more. French companies are also among the world 
leaders in these fields.
Finally, sustainability is also about time: the infrastructure that companies design and build - transportation 
infrastructure, buildings, and public spaces - is robust over the long-term. It is robust in part thanks to its intrinsic 
quality, but also thanks to local training for future operators and maintenance personnel.
As we develop an export industry for French urban solutions, we are also helping cities adapt to climate change.
France’s urban specialists are facing increasingly stiff competition, particularly from countries with a more col-
lective approach or that provide more Exim Bank type financing. And countries that use foreign companies still 
have a local urban planning and development industry which must be taken into account. Furthermore, our skills 
throughout the value chain do not mean we can simply export turnkey projects, controlled from beginning to 
end by one or more French players. More than ever before, we must be able to contribute in a way that com-
plements local expertise, by forming partnerships and bringing environmental and technological added value.
It now seems possible to develop a more structured, high-performing export industry based on French technol-
ogies and urban engineering, as long as we can achieve better cooperation and reinvent operational innovation 
in the French urban sector. That would require completing exemplary projects that showcase the uniqueness 
and capacity for technological innovation that distinguish France’s urban solutions industry. The 21 Industrial 
Demonstrator for Sustainable Cities, launched in 2015 at the initiative of the Ministries for the Environment and 
For Housing, offer the ideal opportunity to complete innovative urban projects, and relearn how to listen to the 
needs of increasingly diverse territories.

Gérard Wolf
International Sustainable Cities Unifier for the Ministry for European and Foreign Affairs,  

President of the Sustainable Cities Task Force,  
and Vice-President of the MEDEF INTERNATIONAL Africa Committee
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France is rightfully proud of its urban solutions industry, which is 
recognised worldwide for its excellence. French urban solution 
providers have historic expertise and have drawn on knowledge 
acquired through millennia of city building to become a 
model for other countries. They have structured major urban 
metamorphoses, leading to the emergence of world-renowned 
companies specialising in water, waste management, energy, 
construction, transportation, telecommunications, and more.

The demographic, climate, and environmental challenges facing 
today’s urban planners are an invitation to use technology 
to explore new forms of cooperation among businesses and 
interested cities and regions. Only a holistic vision of the city 
and open collaboration will enable us to develop integrated, 
sustainable, hi-tech projects.
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