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The Tour Vivante project hold by SOA architectes is a vertical farm mixed with housing and 
o�ces programs. This study concerns national as international urban centers.

Parting between town and countryside, urban and natural spaces, places of consumption, 
life and production is increasingly problematic for the territory planning. The tempting idea 
of a dense city opposed to a natural landscape comes today with the creation of gigantic 
places of essential production to the man. Food production areas are sprawling since the 
civilization begennings at the expense of biodiversity, ecosystem balance, soils health and 
forests  which are the world's green lung.

These zones outside of the city do not come in any of these categories and give place 
to increasingly unqualifiable landscapes, destroying the structure of the territory by urban 
spreading out and polluting the atmosphere by the increasingly important grid systems. 
The city, if one can call it so, is spread on the territory with its zones of horizontal production 
and consumption extracted from the center of the city (trade, factories, storages, green-
houses...), which are heavily consuming space.
However, becoming more and more competitive, these various systems of productions are 
technically less and less forced to be in a  horizontal production. 
Why should places of manufacture of consumption or food  not find their place in the heart 
of city ? 

The concept of the Tour Vivante aim is to associate the agricultural production, dwelling and 
activities in a single and vertical system. This system would allow to make the city denser 
meanwhile a greater autonomy could be gained reliance in agricultural plains, reducing the 
need of transportation between urban and extra-urban territories. The yet unusual superim-
position of these programs finally makes it possible to consider new practical and energetic 
relations between agricultural culture, tertiary spaces, housing and trade inducing a very 
strong energy saving.

AN INTERNATIONAL

SUSTAINABLE CITY





ADVANTAGES

•	A continuous agriculture, emancipated from seasons and climatic hazards (drought, 
flood, weather), which provides a production 5 to 6 times better than open traditional fields 
cultures.
•	Urban hydroponic soil less culture avoids the use of pesticides, herbicides and fertilizer 
in agriculture.
•	A biological food : The salvage of habitants and collective restaurants wasted food 
provide, after composting, a powerful and ecological liquid fertilizer witch feeds fruits and 
vegetables.
•	 The Tour Vivante concept allows to consume fresh, ripe and no preservative produces.
•	A significant reduction of a non renewable energy consumption by the abandon of agri-
cultural engines and ploughing.
•	 The Tour Vivante allows a local production and to wipe out transportation needed for food 
supply and thus, the process of the very energy-consuming preservation.
•	 The Agricultural production purifies the district’s air by the provision of plant’s oxygen.
•	An e�cient use of salvaged rainwater is transformed into drinking water by the evapora-
tion/respiration of plants.
•	 The Tour Vivante  generates a large amount of methane or electricity by the fermentation 
of food waste and végétals.
•	 The Tour Vivante  reduces the agricultural impact on the natural territory and restore bio-
diversity and the ecosystem balance.
•	Elimination of the streaming waters which lead to erosion and impovrishement of the soils
•	 The Tour Vivante o¢ers a sustainable perspective of sustainable urban development.

BIOLOGICAL PRODUCTION

Standard o¢-ground production corresponding to the climate of Paris with an artificial 
night lighting. Estimate for tomatoes, salads and strawberry production :

Tomatoes: 
Approximately  8 to 10 kg/head/year. For a head every 30cm. 
> 27kg/ml/year

Salads: 
Production with 4 rotation/year.
>16 salads/ml/year

Strawberries: 
1,2kg/head/year. For a foot every 30cm. 
> 4,8kg/ml/year

AN URBAN 

VERTICAL FARM



BIOLOGICAL PRODUCTION

The 7 000m² greenhouses o¢ers a continuous linear of 875m.
The soil-less tanks o¢ers a total linear of 3 500m.
For an hydroponic production with tomatoes, salads and strawberry equally spread, we 
can estimate :

63 000 kg of tomatoes per year
37 333 feet of salads per year
9 324 kg of strawberries per year



WIND MILL

Located at the top of the tower, two large wind machines directed towards the dominant 
winds produce electricity facilitated by the height of the tower. The produced electric power 
is about 200 to 600 kWh per annum. These wind machines are also used as station of 
pumping in order to ensure the circulation and the recycling of rainwater recovered in roof 
and on the urban development of the complex.

PHOTOVOLTAIC PANELS 

4,500 m² of photovoltaic panels South-facing included into the facades and the roof 
generate electricity from solar energy at the rate of 700 000 to 1 million of KW / h per 
year. Completed by the wind mill production, the Tour Vivante is a self-su�cient building.

CANADIAN WELLS

The core of the tower receives a network of ventilation shafts in which circulates of the air 
drawn from the ground with approximately 15°C. This system enables to refresh the new air 
in summer and to heat it in winter. The chimney e¢ect generated by the linear of the green-
houses acts as complement of this system of ventilation.

RAINWATER

After filtration, the rainwater is re-used for the facilities of the o�ces and residences and 
the watering of the hydroponic cultures. The rainwater of the urban development, from the 
facades and roofs of the tower is collected, pumped by the windmachines then stored in 
tanks at the top of the tower.

BLACK WATER

Black water produced by the tower is recycled and purified in order to feed and to fertilize 
the agricultural production of the greenhouses.

AN ECOLOGICAL AND

ENERGY PRODUCTIVE TOWER



ECOLOGICAL OR RECYCLED MATERIALS

One of the objective of the project is to use a minimum of material. The materials of the 
tower favours the use of ecological, recycled products or which can easily be recycled. The 
double skin wall inhabited facades have  reinforced heat insulation.

THERMAL AND HYGROMETRICAL REGULATION

The agricultural greenhouses act like a green lung in the heart of the tower. They favour the 
control of the solar contributions and the thermal regulation between north and south. In 
winter, heat is stored in the solid elements of the concrete core. In summer, interior volumes 
are controlled hygrometry by the evaporation of the water contained in the plants.

s



PROGRAM

How to associate o�ces and residences in the same building? 
How to articulate them favourably? 
The experimentation of the Tour Vivante consists in inserting places of o¢-ground production in 
these two programs transversely in order to improve their association and the vertical  link with 
the city. 

The building system allows free plates and a great suppleness of use.

Prototype program for the first "Tour Vivante"

PROGRAM

& SYSTEM

Residential 130 appartements in the first 15 floors 
(T2 x 30, T3 x 50, T4 x35, T5 x 15)  > 11 045 m²

O�ces O�ces in the last 15  floors
> 8 675 m²

Out-ground 
production

Horticultural Out-ground from down the street up to the top of tower
> 7 000 m²

Shopping Shopping centre and hypermarket
> 6 750 m²

Equipements Media library and nursery
> 650 m²

Parking 475 parking spaces in basement
> 12 400 m²



SYSTEM

With a topographic game of opposition between full and unfilled spaces, the system of the 
Living Tower is designed as an autonomous ecological machine which associates places of 
production, places of consumption and spaces of life. 
The full spaces systematically fulfill the requirements of housing and the o�ces, in term of 
comfort, heat insulation, acoustic and sunning, while the unfilled spaces can adapt to various 
functions of production.
The production can be directly related to local consumption (as in the out-ground greenhouses) 
or more widely feed the district, the city, the country or the whole world. The residences and 
o�ces entwine with the unfilled spaces (cultures o¢-ground, hypermarkets, factories) making it 
likely to release additional eyesights on an agricultural territory in urban environment. 
The typology of the Tour Vivante declines naturally. The association of full and the unfilled spaces 
can be carried out on variable heights and shapes. The  interweaving creates new spaces in a 
tower, possibilities of exposures and  rich and varied yields.
The concept of log-lasting development becomes a tangible reality dint the association of 
spaces of production, from an ecological and social point of view.

CONSTRUCTIVE SYSTEM 
FOR A TOWER OF 30 FLOORS

The Tour Vivante includes 30 floors, for a height of 112m (except wind mills). Its hold on the 
ground and its plates measure 25x48m. Its structural system  entirely lies on concrete  tech-
nology. The structural design is strongly associated the architectural concept of the tower. 
The idea of an opposition between full spaces (o�ces and residences) and unfilled spaces 
(greenhouses) requires to build a tower without peripheral weight-beariers. To achieve this 
goal, the core of the tower is structured to take the supports of wind-bracing and the totality 
of the descents of load. It breaks up into three parts.

A FUNCTIONAL CORE

The core of 8m X 30m which includes vertical circulations and allotment of the floors. 
The proportion of this core with double skin matches with  the outline of the tower from a 
practical point of view.



A PERIPHERAL CONCRETE VEILS SYSTEM

In BHP, they girdle this core which makes it possible to ensure the wind-bracing of the tower 
and the recovery of descents of loads by the intermediary of the consoles. 
The sti¢ness of the core is ensured by this additional footing of an average of 2m which 
brings back the total width to 12m. The thickness of these veils increases according to the 
descent of the loads. If it is considered that this cores made up must be in a minimum ratio 
of 1/10e total height of the tower, 12m to ensure easily the wind-bracing of the unit tower + 
windmachine. 
This system of veils enables to associate structure, architectural space and function cohe-
rently. Indeed, this peripheral band of 2 m all the humid technical premisesof the tower,  
simplifying the descents of ducts. These partitions also improves the plates with o�ces and 
make spatial and visual distinctions. 
The weft of the veils (6m) match with a weft of crossing consoles of BHP which support 
the floors. They ensure the sti¢ness at the ends of the floors and take over the load of the 
external light ready built wall panels : panels made up with  ceracem concrete (fine and 
highly capable, template formed) for the o�ces and residences,  and horticultural light and 
transparent for the greenhouses. The joints between the panels are designed to embank the 
alternatives of arrows according to the loads on the floors. 
The consoles, of a range of 6.30m (floor of 5.30 + envelope 1m) are dimensioned with 1/7e 
of which 20% is added for the resumption of the exterior wall panels.

Fiche technique

Partners: Lafarge Cimbéton
Date: 2006
Architect: SOA Architectes, Pierre Sartoux & Augustin Rosenstiehl 
Collaborators: Martin Frei et Carlos Alvarez (chefs de projet), Elsa Junod 
(responsable infographie); manager développement durable: Koudjo Aidam
Engineering  Consultant: SETEC (Paris) & Dr Dickson Despommier (Columbia University)
Mixed program: o�ces, housing, shopping and horticultural hydroponic production.
Levels: 30
Total area: 50 470 sq.m 
Cost: 98 100 000 €HT
Height: 112 m without wind mill (140m with wind mill)
Energy: photovoltaic panels : 3.000m² on façade ; solar hot water on roof : 900m² ;
a wind factory of 2 wind mill on roof.

More information: 
www.soa-architectes.fr
www.eco-tower.fr











EXHIBITIONS, LECTURES AND MEDIA

2010
•	The	Economist.	Interview	Augustin	Rosensthiel "Three views of the vertical farm", 
par Colin Baker The Economist New York, décembre 2010.
•	The	Economist	TV.	Brightfarms and Vertfarms, The Economist TV, décembre 2010.
•	France	5.	"Et si on vivait dans 1m2", Webdocumentaire d' Isabelle Foucrier & Nathalie 
Van Batten, émission Portrait d'un nouveau monde, 2010.

2009
•	Harvard.	Ecological Urbanism, Havard University, mars-mai 2009.
•	TF1.	Fermes Verticales, 7 juillet 2009.
•	Radio	Canada	Television.	"La Tour Vivante" dans La Semaine Verte, 2009.
•	Eco	Faubourg.	Interview Pierre Sartoux pour la Tour Vivante, février 2009.

2008
•	Philadelphie.	After the Age of Oil, Penn Institute for Urban Research, Rockfeller Foun-
dation, novembre 2008.
•	Paris.	Architecture=Durable, la Tour Vivante, Pavillon de l'Arsenal, juin-octobre 2008.
•	M6.	100% MAG, décembre 2008.
•	S/Sebastian.	High density and mixed uses of production buildings _ Babel 3, 
conférence GOCAN Country-Navarre, 8 novembre 2008.
•	Vienna.	Bildung und Zeitgeschehen, ORF Autriche, 14 juin 2008.
•	Rome.	SOA Architectes: Bioclimatical Architecture and Energetic E�ciency, 
conférence à la faculté d'Architecture la Sapienza, 24 mai 2008.
•	 Paris.	Perspectives pour la Ville Durable, conférence à la Convention de Veolia 
Environnement, Hôtel Méridien Montparnasse, 23 mai 2008.
•	M6.	La Tour Vivante, dans l'émission: Les espaces verts en ville, E=M6, 20h05 _ 18 
mai 2008.
•	Paris.	La recherche au service de la compétitivité agricole, conférence à la SAF, 
Paris,  17 avril 2008.

2007
•	Maastricht.	The Edible City, La Tour Vivante, NAI, avril-juillet 2007.
•	Youtube. "tour vivante vertical farm living tower" from www.eco-tower.fr, décembre 
2007.
•	Paris.	Les fermes urbaines verticales, cycle de conférences "entre ville et métro-
poles" à la maison de l'Europe organisée par la Mairie de Paris, 11 décembre 2007.
•	France	3.	La première tour écologique française à Rennes, information régio-
nales, 10 décembre 2007.
•	Paris.	Les tours écologiques à Paris, conférence et présentation de la Tour Vivante à 
la Mairie du 20e arr., 22 juin 2007.
•	Versailles.	La Tour Vivante, conférence à l'EAV, 25 janvier 2007.



2005
•	Rennes.	La Tour Vivante, CIU, Rennes, octobre 2005.
•	Rennes.	La Tour Vivante, un immeuble haut en zone urbaine, conférence au CIU 
de Rennes, 20 octobre 2005.

BOOKS

2011
•"Les Fermes Verticales" in progress.

2010
•	"Bracket [on farming]", for The Tour Vivante, edited by Mason White, Maya Przybylski, 
published by ACTAR , Archinect, InfraNet Lab., 2010, pp.
•"Ecological Urbanism", for The Tour Vivante, Harvard University, edited by Mohsen 
Mostafavi with Gareth Doherty, Lars Müller Publisher, 2010, pp. 292-293.
•	"Green House", for The Tour Vivante, by Vladimir Belogolovsky, Tatlin, 2010, pp..

2009
•" Green Architecture Now!", for Active nature, Philip Jodidio, Taschen,  2009, p. 56-59

2008
• "Surviving the Suburbs", for The Tour Vivante,  co-édition RIBA Gallery London & 
Technische Universität München (TUM) par Martin Luce, London, 2008

2007
•	"306090 Models", for The Tour Vivante, éd. Illinois Institute of Technology, USA, febr. 
2007



MAIN PRESS PUBLICATIONS

2010
•	"Aiad	linna	keskkonnamojude	leevendajana"	in	Söödav	linn	1,	Linnalabor,	Tallinn
•	"Three	views	of	the	vertical	farm",	Colin	Baker	in	The	Economist,	Dec	11th
•	"La	tour	vivante"	in:	Elle	décoration,	April	p.	58
•	"Des	projets	de	fermes	verticales	à	l'étude	dans	le	monde	entier"	in:	Les	cahiers	de	la	ville	repon-
sable, Paris, n°1 - juin
•	"La	ferme	verticale,	utopie	ou	vision	du	futur",	Lisa	Boyault	in	Les	Cahiers	de	la	Ville	Responsable	
n°1, juin, p. 59
•	"Et	si	l'agriculture	prenait	de	la	hauteur",	La	France	Agricole,	11	juin	n°3393,	p.70
•	"Bauernhöfe	von	morgen"	in	Greenpeace	magazin	4.10,	juli-august,	p.	31
•"Archi	projets,	Ferme	urbaine"	Maryse	Quinton,		IDEAT	Green	n°76,	mai,	p.	278
"De la ferme verticale au micro jardinage" in Chalets & Maisons bois n°45, juin-juillet p.46-47
•	«		Senkrechte	farmen	füllen	leere	bürotürme	»	in	Das	haus,	page	42,	novembre
•	“The	living	tower”	in	greenpeace	magazine,	page	31,	avril

2009
•"The	living	Tower"	in	ArkitekturM	n°5,	p.	37
•Fermes	urbaines,	dossier	Innovation,	LeMonde.fr
•	"Le	retour	des	jardins	suspendus",	Le	Monde	du	23	mai,	Grégoire	Allix
•	“Vision	and	reality”	Norbert	Philipp	in	Zukunft	metropole,	page	75,	octobre

2008
•"Vertical	Farms",	in:	I,science,	London,	autumn,	p.	14
•	"Kweektoren"	in:	National	Geographic,	Nederland/Belgium,	January
•"	Growing	vertical"	in	Earth	3.0,	december
•	"Boerderij	verticaal",	in	:	Quest,	by	Niels	Broekema,	Rotterdam,	nov.
•	"Food	security",	in	:	Walrus,	by	Kelsey	Blackwell,	Toronto,	nov.
•	"Urban	Farm",	in	:	Focus	magazine,	by	Maja	Mozga-Gorecka,	Varsovie,	nov.	
•	"exploração	agrícola	vertica",	in	:	CC/A&C,	by	Ana	Jorge,	Lisboa,	nov.
•	"Des	fermes	verticales",	in	:	Cahier	ville	du	futur,	institut	d'urbanisme	et	d'aménagement	de	la	Région	
Ile-de-France. by Ana Jorge, Paris, nov. 
•	"Urban	Farm",	in	:	Woods	Bagot,	Research	Publication,	by	Nicholas	Bowker	Dunn,	Australie,	oct.	
•	"Des	fermes	dans	les	gratte-ciel",	in	:	Réponse	à	tout,	par	Solenne	Durox,	Paris,	pp.	28-30,	n°218,	
août 
•	"Farm	in	the	sky	planned	for	New	York",	in	:	Telegraph,	by	Matthew	Moore,	London,	pp.	8,	July	15
•	"Farms	in	the	Sky	Gain	New	Interest",	in	:	The	New	York	Times,	by	Bina	Venkataraman,	New	York,	
pp. 13, July 15
•	"New	York/Verticality",	in:	AND	-	architecture,	cities	and	architects,	Pierpaolo	Rapanà,	Firenze,	Italia,	
juil. 
•	"Vertical	Farming,	la	tour	vivante",	in:	Metro,	Bruxelles,	pp.	22,	juil.	
•	"Skyfarming,	New	sustainable	heights	",	in	:	Urban	Land	Institute,	Washington,	cover	+	pp.	101-104,	
vol. 67, N°7, july



•	"Vertical	Farming",	in:	Dwell	Magazine,	San	Francisco,	California,	pp.	135,	juil.	
•	"Living	tower	by	SOA",	in:	Dreem,	Philip	Terrett,	London,	pp.	29,	juil.
•"The	High-rise	farm",in	Crazy	Stuff,	Nicolas	Marcais,	Éd.	OlO,	Paris,	pp.	298-299,	416	pages,	sept.	
•	"Urban	Farm",	in:	G+J	Anwender,	Tinka	Dietz,	Hamburg,	juil
•	"The	Living	Tower",	in:	GayTimes,	Joe	Heaney,	London,	416	pages,	juil	
•	"La	Tour	vivante,	Soa	architectes",	in	:	ArcProspect,	USA,	juin
•	"Urban	gardening",	in:	Independent	Newspaper,	London,	pp.	29,	juin	
•	"Ferme	urbaine",	in	:	Agrimutuel	magazine,	Éd.	ATC,	Paris,	juin
•	"Architectural	challenge	for	self-sufficient	urbanism",	in	:	Space	magazine,	n°488,	South	Korea,	pp.	
98-119, juil
•	"Une	ferme	vertical	au	milieu	de	la	ville",	in	:	Agriculteurs	de	France,	Ines	Delataille	n°174,	Paris,	pp.	
30, mars/avr. 
•	"Living	Tower",	in	:	SZ	Wissen,	Berlin	,	mars
•	"Upending	the	traditional	farm",	in	:	Science	Magazine,	n°319,	Berlin,	pp.	552-553,	fév.	
•	"Framtidas	gard	er	en	skyskraper",	quotidien	:	Nationen,	pp.	12-13,	Norvège,	fretag	01	fév.,	n°27

2007
•	"The	living	tower,	by	soa	architects",	quotidien	Die	Welt,	Berlin,	pp.	9,	n°1256,	déc.
•	"Les	fermes	gratte-ciel",	in	:	Mon	quotidien	magazine,	Paris,	pp.	14-16,	déc.	
•	"Urban	Farming",	National	Géographic	magazine,	dutch,	Amsterdam,	pp.	13-21,	déc.	
•	"Une	tour	vivante	à	Rennes",	TechniCités,	ville	&	territoires,	Paris,	pp.	17-20,	n°139,	déc.	
•	"A	Rennes,	la	première	Tour	Vivante	?",	Ouest-France,	Rennes,	pp.	17,	jeudi	8	nov.	
•	"Des	fermes	dans	nos	villes",	VSD,	Paris,	pp.	70-73,	n°1573,	23	oct.	
•	"La	torre	de	soa	architectes",	Pasajes	arquitectura	y	critica,	Madrid,	n°90,	pp.	22-23,	oct.	
•	"Green	buildings,	The	living	Tower",	l’ARCA,	Milano,	maggio	2007,	n°225
•	"The	living	Tower,	building	Analysis",	Pasajes	de	arquitectura	y	critica,	Madrid,	mai
•	"Skyfarming",	New	York	Magazine,	New	York,	1er	avril,	pp.	23-27
•	"The	Living	Tower",	Maison	Figaro,	Athens,	avril
•	"La	Tour	Vivante",	CasAmica,	supplément,	Il	Corriere	della	Sera,	janv.	

2006
•	"Living	Tower	:	vertical	 farming	-	A	hope	of	humanity",	Enclave	Magazine,	Calgary	(Canada),	Kyle	
Francis, pp. 78-83
•	"Les	gratte-ciel	se	mettent	au	vert",	Ça	m’intéresse,	n°308,	oct.,	pp.	86-88.
•	"Serra	formato	grattacielo",	Flair,	mars,	Milan,	pp.	110.
•	"La	fattoria	verticale",	La	republica	delle	donne,	février,	Rome	pp.	26-27.
•	"La	Tour	Vivante",	hors	série	amc	:	les	100	bâtiments	de	l’année,	n°157,	pp.	28,	janv.	
•	“	Trasformazione	di	una	fattoria	in	francia”	in	Il	giornale	dell’	architettura,	numéro	44,	page	26,	octobre

2005
•	"Béton	en	concours,	l’atelier	SoA",	l’Arca	international,	n°67,	déc.,	pp.	91.
•	"Skyscraper	Farming",	inhabitat,	USA	nov.	,	http://www.inhabitat.com
•	"Wildfire/	did	you	hear...	The	Vertical	Farm",	Contagious	Magazine,	n°4,	may,	pp.	30-31	(London).



PRESS REVIEW - ABSTRACT

• "Et si l'agriculture prenait de la hauteur", 
in La France Agricole, by Lisa Boyault, Paris, pp. 70, n°3393 June 2010

"Objectif: nourrir une ville de 50 000 habitants grâce à une tour de 50 étages, en écono-
misant les ressources (recyclage de l'eau, énergies renouvelables). L'idé fait aujourd'hui 
des émules. En France, le cabiet d'architectes SOA planche sur douze projets, avec, entre 
autres, le concours du professeurs Despommiers.

• "Des projets de fermes verticales à l'étude dans le monde entier", 
in Les cahiers de la ville reponsable, by Lisa Boyault, Paris, pp. 59, n°1 June 2010

"Les architectes pierre Sarthouox et Augustin Rosensthiel du cabinet SOA Architecture 
ont dessiné et imaginé la Tour Vivante qui pourrait intéresser la ville de New-Yourk. Cette 
future structure est complètement autonome en énergie, alimentée par des éoliennes et 
des cellules photovaltaïques. La tour s'élève à 112 mètres avec 30 étages. La production 
maraîchère regrouperait des productions de tomates, de fraises et de salades."

• "Farms in the Sky Gain New Interest", 
in The New York Times, by Bina Venkataraman, New York, pp. 13, July 15 2008

"What if "eating local" in Shangha or New York meant gettint fresh produce from five blocks 
away ? And what if skyscrapers grew o� the grid, as verdant, self-sustaining towers wherre 
city slikers cultivated their own food ?"

• "The living Tower, building Analysis",  
in Pasajes de arquitectura y critica, Madrid, mai 2007

"Mediante un juego topografico que opone llenos y vacios el systeme de la Torre Viviente es 
concebido como una maquina ecologica autonoma que relaciona lugares de produccion, 
lugares de consumo y espacios de vida. ... La idea de desarrollo sostenible se convierte, 
associada al espacio de pruduccion , en una realidad tangible desde el punto di vista 
ecologico y social."

• "Skyfarming",  
in New York Magazine, New York, 1er avril 2007, pp. 23-27

"... 80 percent of the world's population will be living in urban areas in 2050. Cities already 
have the density and infrastrure needeed to support vertival farms, and super-green skys-
crapers could supply not just food but energy, creating a truly self-sustainaing environment."



• " Proof of Concept", 
by Dickson DESPOMMIER and Eric ELLINGSEN in 306090 Models, éd. Illinois Institute of 
Technology, USA, febr. 2007 

"A wide variety of produce would be harvested in quantity enough to sustain even the largest 
of cities without significantly relying on resources beyond the city limits. It is estimated that 
one acre of vertical farm could be equivalent to as many as ten to twenty traditional soil-
based acres, depending upon which crop species is considered. Vertical Farms are ‘Non-
natural’ natural environments. ... Vertical Farms are local solutions which are not dependent 
on international or inter-regional global distribution networks of supply and distribution."

• "Vertical farming, engineering sustainable e¢ective food production", 
in Enclave magazine, by Kyle Françis, Californie, USA, febr. 2006

"In fifty, they could be so integral to everyone's day-to-day that people will be asking them-
selves how they avec got by without them, like cell phones or personal computers. the 
problems facing the project are not inconsiderable, though the right amount of money has 
been shown to evercome even the most daunting challenges. Ultimately, the project succes 
will reply upn perceived worth."



neW york timeS - excerPt
•	"Farms	in	the	Sky	Gain	New	Interest",	in	:	The	New	York	Times,	by	Bina	Venkataraman,	New	York,	pp.	13,	July	15	2008
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•	"Urban	Farming",	National	Géographic	magazine,	dutch,	Amsterdam,	pp.	13-21,	déc.	2008

 



Le retour des jardins suspendus
Article paru dans l'édition du 23.05.09
Agronomie Face à la saturation des terres arables et à l'explosion démographique d'une planète devenue en majorité urbaine, les projets de fermes
verticales se multiplient, entre innovation et utopie

el un voilier gigantesque posé sur l'East River, un bâtiment aux courbes futuristes s'élève à 600 mètres d'altitude dans le ciel de Manhattan.
Ses façades translucides, finement nervurées, révèlent des étages de potagers et de rizières, de vergers, de prairies, de jardins suspendus. Ce

n'est plus New York, c'est Babylone. Baptisé Dragonfly (« libellule ») par son concepteur, l'architecte franco-belge Vincent Callebaut, ce projet,
dévoilé début mai, est le dernier projet en date de ferme verticale, concept expérimental censé relever un défi planétaire : doubler la production
alimentaire d'ici à quarante ans pour nourrir 9 milliards d'humains...

L'idée a germé en 1999 dans la tête d'un chercheur américain, le bien nommé professeur Despommier, enseignant en microbiologie et santé
environnementale à l'université Columbia, à New York. « En 2050, la Terre comptera 3 milliards de bouches supplémentaires à nourrir. Avec
l'agriculture traditionnelle, il faudrait un milliard d'hectares de nouvelles cultures, or 80 % de la terre arable est déjà cultivée, ce qui oblige à
détruire les forêts pour gagner des parcelles, avec des conséquences dramatiques pour l'environnement », avance Dickson Despommier.

La solution : superposer cultures et élevages dans des fermes verticales plantées à l'intérieur même des villes, où vivront bientôt les deux tiers de
l'humanité. Une traduction radicale de l'agriculture urbaine qui se développe sur toute la planète, des bidonvilles de Nairobi aux pourtours du
Grand Paris, en passant par les toits de Tokyo.

« On peut faire pousser toutes sortes de fruits et légumes dans des tours agricoles, et élever des poissons, des crevettes, des poules, des cochons...
Avec 50 étages, on peut nourrir 50 000 personnes ! », assure le chercheur, qui dit avoir identifié les plants capables de prospérer dans ces
conditions artificielles en travaillant... avec la NASA, dans le cadre des travaux de l'agence spatiale américaine sur la colonisation de planètes
lointaines.

Pour rester sur Terre, ces tours agricoles doivent être, dans l'esprit du chercheur, des mini-écosystèmes autosuffisants, autonomes en énergie
grâce à l'arsenal solaire et éolien, capables de recycler pluie et eaux usées, de transformer déchets et déjections en fertilisants naturels,
d'organiser une rotation des cultures pour permettre à la terre de se régénérer sans engrais chimiques, de se passer de pesticides et d'insecticides.

Des deux côtés de l'Atlantique, de jeunes architectes n'ont pas tardé à s'emparer de ce terrain de jeu, imaginant les formes les plus spectaculaires
et rivalisant d'ingéniosité technique pour rendre crédibles ces gratte-ciel agricoles, de l'éclairage des cultures par des diodes électroluminescentes
à la phytorestauration de l'eau par des murs végétaux en passant par les dispositifs de sécurité sanitaire.

« Pour l'instant, ces tours high-tech restent une utopie, tranche André Torre, directeur de recherche à l'Institut national de la recherche
agronomique. Réussir un écosystème artificiel est très difficile, et on ne voit pas très bien comment ces fermes pourraient être autre chose qu'un
empilement de cultures de tomates hors-sol, assez contradictoire avec les discours écologiques. Par ailleurs, on peut douter qu'un tel concept
puisse être rentable, compte tenu des coûts de structure et du prix du foncier en ville. »

Pas de quoi décourager les architectes. Comme Vincent Callebaut, les Français Pierre Sartoux et Augustin Rosenstiehl, de l'agence SoA, ont fait
évoluer le concept en 2005, en mêlant, dans une même tour, agriculture, logements et bureaux. Leur « tour vivante », un monolithe de 112
mètres de haut, fait serpenter 7 000 m2 de serres agricoles entre 130 appartements et 8 000 m2 de bureaux.

« Construire une tour uniquement pour l'agriculture serait trop cher, en revanche insérer de l'agriculture dans des bâtiments déjà prévus et
financés serait intéressant, même si cela demande un raisonnement économique différent, estime Pierre Sartoux. Il faut prendre en compte
l'économie globale créée par les circuits courts, l'absence de machines agricoles, de moyens de transport, de produits phytosanitaires. » Pour
l'architecte, les fermes verticales peuvent être un moyen rentable de produire « ce qui pousse vite ou ce qui pousse loin, comme les bananes ».

Si les architectes inscrivent leurs tours idéales dans le décor des riches villes de l'hémisphère Nord, c'est le monde en développement que veut
sauver le professeur Despommier. « C'est vrai que ça a l'air futuriste et un peu dingue, mais les fermes verticales sont la seule solution pour les
pays pauvres qui manquent de sols cultivables ou sont soumis à de perpétuelles catastrophes naturelles. Le changement climatique, la flambée
des prix des matières premières agricoles et du pétrole, tout va conduire à développer ce modèle. » Le chercheur rêve de réunir 50 millions de
dollars pour tester un premier prototype high-tech adossé à une école d'agriculture.

« Des tours agricoles seraient sans doute utiles pour améliorer la sécurité alimentaire des pays en développement et résoudre les problèmes de
sécurité sanitaire que génère l'agriculture urbaine, dans les villes d'Inde ou à Mexico », admet André Torre. Mais à une condition : inventer des
systèmes simples et bon marché plutôt que des bijoux technologiques.

Grégoire Allix
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•	"Le	retour	des	jardins	suspendus",	Le	Monde	du	23	mai	2008,	Grégoire	Allix
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T
he house of the future will be solar-
powered and self-sufficient!” You
might be forgiven for thinking that
this is some idealistic ecologist from
the 1970s speaking, but actually it’s

Christophe Ménézo, coordinator of the “Solar
Energy Team” at Cethil,1 in Lyon, and his
reasoning is firmly rooted in the twenty-first
century: “Given the context of restrictions on
greenhouse gas emissions and the uncertainty
with regard to fossil fuel resources, inevitably,
solar energy will be used in the future both to
provide electricity, heating, and cooling (air
conditioning) for housing, and to move towards
energy self-sufficiency or even positive energy
(producing energy in surplus of its own needs)
for homes, apartment blocks, and offices, or even
entire neighborhoods.” In other words, houses
and buildings must cease to simply be energy
consumers–they must become increasingly
efficient energy producers. In fact, on September
30, 2005, Cethil and French electricity company
EDF created a common laboratory. The research
conducted in this lab concerns “high energy 
efficient buildings” and is wholly dedicated to
finding better ways of responding to building
energy needs. 

OVERCOMING HURDLES
In France, for instance, dwelling and office
buildings output around 90 million tons of CO2

per year, out of a total of 385 million tons. The aim
of the national “Climate 2004” plan is to divide
France’s emissions by four by the beginning of

2050, and promote the use of solar and other
renewable energies. However, few economic
players seem interested, whether they be con-
sultants, research departments, manufacturers,
or installers. “In the 1970s there were as many
as 60-70 manufacturers of solar thermal collec-
tors. There are considerably fewer today,” Ménézo
observes. Another handicap is the extremely slow
rate of housing renewal (1% per year), since it is
far harder to equip an existing building with
solar energy than to include it in a new building.
Policy makers don’t seem concerned either. “In
Spain, all new building plans must include solar

energy equipment,” points
out Jean-Bernard Saulnier,
who is in charge of the
issue at the National Solar
Energy Institute (Ines).2

“That’s far from being the
case in many French
regions that receive high
levels of sunshine,” despite
a number of tax incentives. 

NEW MATERIALS,
NEW USES
Nonetheless, the techno-

logical projects being cooked up in order to
design zero-energy housing (i.e., producing as
much energy as is consumed, or consuming
no fossil fuels) or even surplus-energy housing
(producing more energy than is consumed)
certainly have substantial appeal. These include
photovoltaic solar energy3–producing electric-
ity–and thermal solar energy4–used to warm up
or cool down buildings. “In the last twenty-five

years, the cost price
per watt of photo-
voltaic electricity has
dropped significantly,

from over one hundred euros in 1975 to around
two euros today,” points out Jean-Claude Muller,
a research engineer at Iness.5 The most promis-
ing approach, from a technical and industrial
viewpoint, relies on crystalline silicon, an
abundant, perfectly stable and non-toxic material
which has conquered over 93% of the market. “In
the future, for cells with industrial conversion
efficiencies6 of as much as 16-17% for large
areas, we will see a reduction in the thickness of
the wafers and above all in costs,” Muller
continues. Unless, of course, silicon is replaced
by something else. 

One possible successor to silicon could be
“thin-film” photovoltaic cells, exemplified by
copper indium diselenide (CIS) with a 2 microm-
eter-thick absorber layer, as opposed to 200
micrometers for silicon. “Using this technique, we
can attain efficiencies of around 19% in the
laboratory, as compared to 25% for silicon,” says
Daniel Lincot, director of Leca7 and deputy director
of Irdep.8 “For photovoltaic modules, efficiencies
of nearly 12% can be obtained, which is approach-
ing the efficiency of polycrystalline silicon modules.
The advantage of CIS is that it is potentially
cheaper, because of its thin-film technology. Using
electrolysis to make
such cells, some-
thing Irdep is work-
ing on, should
enable further
improvements.”
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Top: Solar energy plays a
role in making individual
housing self-sufficient, as
with this house near
Lyon.

Above: Three solar
“walls” provide energy to
the Cévennes Tourist
Information Center
(Maison du tourisme et
des Cévennes) in Alès.

Left: A photovoltaic glass
canopy.©
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Materials with revolutionary properties,
fast-growing use of renewable energies,
increasingly automated homes: In the
future, homes will be based on two
principles. They’ll be better built so as to
be more energy efficient, and they’ll be
increasingly “communicative.”  CNRS
magazine invites you into the home of
the future to find out how all the new
ideas coming out of our labs will change
our living environment. 
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The “ living tower,” a project
designed by SoA architects, is
an ecological energy-producing
habitat, where space is divided
between housing, offices, 
and agricultural production. 
> www.ateliersoa.fr

 

CNRS INTERNATIONAL MAGAZINE - EXCERPT 

•	"Welcome	to	home	of	the	future",	CNRS	international	magazine,	pp.	18-19,	n°5,	jan.
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•	"A	Rennes,	la	première	Tour	Vivante	?",	Ouest-France,	Rennes,	pp.	17,	jeudi	8	nov.	
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