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3a. Small fluctuations and surplus water 
can be stored in the lower parts of the 
accidented terrain. Traffic and daily life are 
unaffected.

3b. Bigger fluctuations are blocked by the 
introduction of a massive dyke along the 
waterside.

3c. Vast fluctuations can no longer be pre-
vented. The basements are dismantled, 
building materials are reused elsewhere and 
basement roofs become the urban ground 
level.

2. An alternative housing plan is realized 
with a strongly accidented ground level 
and smart basement storeys, offering the 
future possibility of a raised urban ground 
level.

1. A generic housing plan is assessed 
as being too vulnerable to floods and is 
cancelled.

Flexible Water Responsivity

Water stress will become more apparent in the future 
due to climate change. This might be stormwater ac-
cumulation in depressed areas, inundation from pol-
der systems or even flooding when dykes break.
 This plan shows that the right flexibility can be 
reached by a strong accidentation of the ground level 
combined with smart basements for all buildings, in-
troducing the possibility of a second ground floor. 

1 2
3a

3b

3c
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er the building as well as numerous bicycle parking 
spaces and electric company cars for car sharing, 
making it a truly sustainable and forward-looking 
project. The architects promoted emissions- reduc-
ing and sustainable assets with nearly every element 
of their design. Even with the materiality they chose 
assets like highly thermally insulated block windows, 
which regulate the temperature and the 2,623 cu-
bic metres of wood store more than 1.6 million kilo-
grammes of carbon dioxide. The design choices re-
sult in the building having one of the lowest carbon 
footprints to date.
 The building was also designed to be constructed 
with great respect for the surrounding nature. All ma-
terial movements and work schedules were planned 
to minimize disturbance to wildlife and to maintain 
a peaceful environment. As a result of their efforts 
to be carbon neutral, the Triodos Bank building has 
received a BREEAM rating of ‘outstanding’ for its 
commitment to sustainability. BREEAM certification 
is held in high regard because it is completely inde-
pendent, and the assessment is carried out by a third 
party. To prevent possible future waste of materials 
within the building, the structures have a high de-
gree of flexibility, enabling various future uses with 
only limited necessary architectural changes.

Legal
This is one of the first buildings with a material pass-
port to ensure that once the building is to be demol-
ished, the materials are known and can easily be re-
used. To reimagine how valuable materials can be 
recycled, the architects and engineers developed a 
system to identify and track materials in a building. 
With a digital material passport, they established a 
database that can recover the position of materials. 
By documenting detailed information about the lo-
cation, size and use of a building element, they give 
the material itself a form of ‘identity’ that makes 
them independent of their current use. The system 
developed is used during the engineering of the pro-
ject. Thus, the Triodos Bank is a pioneering example 
of how materials can be ‘stored’ in a building and re-
used after the building’s function is over: the building 
becomes a bank for materials.
 To make the building’s resources as recyclable 
and reusable as possible, the architects made eve-
ry element easily demountable. Besides tracking 
and identifying all building elements in a detailed 
Material passport, the architects designed the build-
ing without wet joints, using a total of 165,312 screws 
to be able to completely dismantle the building after 
its use. Every item, including the screws, can be dis-

assembled at the time of demolition. As they are dig-
itally documented, their functionality and state after 
use are also ensured, and they can be reused without 
imposing a safety hazard. 

Financial
Upcycled materials are recyclable materials with a 
value that does not devaluate, but can even increase 
when they are used or reused. The building was con-
structed using different kinds of upcycled materials. 
The easily demountable wooden structure parts, for 
example, keep their value as building materials after 
a future demolition. 
 The Bank offers safe and resourceful storage of 
materials that can be ‘harvested’ and upcycled in a 
new building in the future. This way, the architects 
created a space that reflects the bank’s values, fo-
cusing on ethical and sustainable banking practices. 
Also the construction of the core of the building, with 
a concrete structure for the basement, is an example 
of upcycled materials. The concrete is made from re-
cycled aggregates.

Spatial
The Triodos Bank is an exemplary biobased building 
which showcases the use of natural resources in its 
materials and design. Notably, the building’s prom-
inent use of wood in its structure is a striking fea-
ture. The laminated rafters and CLT cores are clearly 
visible, while the CLT floors are partially hidden by 
wooden tracks and climate-controlling ceiling ele-
ments. Most of the wood used for the furniture and 
flooring is locally sourced, further emphasizing the 
building’s sustainability. 
 In the interior, wooden furniture elements are 
combined with wall-covering natural textiles, giving 
the interior spaces good acoustics. The insolation of 
the roofs is reinforced by a layer of soil, for natural 
rainwater retention and as a good base for plants 
and insects. 
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burned area

burned area with tree cover loss

Athens metropolitan area: heat stress levels in 2021.

Background 
Situated in the south of Europe, Greece has always 
been on the sunny side of the continent and a safe 
destination for holidaymakers looking for some sun. 
Recently however, this region has increasingly been 
facing the negative effects of global warming, such 
as forest fires, urban heat stress and energy-consum-
ing measures to counteract it. 

Current Situation
The country is experiencing a faster warming rate 
than the European average, resulting in more frequent 
heatwaves and prolonged droughts, which elevates 
the risk of fires. These result in tree cover loss, which 
intensifies urban heat stress and increases the risk 
of flooding in the affected areas. In addition to that, 
the current building stock is not ready to cope with 
the rising temperatures. Approximately half of all the 
residential buildings in the Attica region lack insula-
tion, making them vulnerable to extreme heat during 
the summer. As a result, residents of these buildings 
are forced to rely heavily on air-conditioning devices, 
resulting in increased energy consumption during 
the hot months. Furthermore, only a small portion of 
this energy comes from renewable sources, exacer-
bating the problem.

Challenges 
On its way to future-proof, this region is looking for 
more sustainable ways to deal with climate change 
and global warming, such as planting more vegeta-
tion in urban areas and looking for sources of renew-
able energy.
 In an effort to combat urban heat stress and create 
more favourable microclimate conditions within cit-
ies, there are regional plans to protect existing urban 
green spaces, as well as to expand and increase their 
coverage. However, the constant growth of Athens 
and the lack of a holistic urban planning approach 

Heat Stress
Athens, Greece 

Athens: percentage of buildings without insulation.

80 – 100% without insulation

60 – 80% without insulation

40 – 60% without insulation

20 – 40% without insulation

pose substantial challenges for successfully expand-
ing green spaces within urban areas.
 Anticipating the increased demand for cooling 
energy, the country is exploring the use of passive, 
less energy-intensive systems and is seeking ways to 
support the energy upgrading of the existing build-
ing stock. Through programmes like the ‘Energy 
Refurbishment of Residences’, funded by the Euro-
pean Regional Development Fund (ERDF) and na-
tional Greek funds, the government targets building 
owners directly and provides financial incentives for 
energy retrofitting measures for their homes. Despite 
these efforts, the transition to a low-carbon, energy-
efficient building stock remains a major challenge 
and requires continued investment and engagement 
from all stakeholders.

>31 C°

>30 C°

>29 C°

Attica region: burned areas and tree cover loss due to fires in 2021.
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1. The Carlsberg Brewery is demolished and afterwards, the Copenhagen Metro removes temporary 
structures such as scaffolding.

2. Materials are harvested and brought to the new construction site.

3. The Resource Rows project – a brand new housing block – refers of the city’s past by showing its reused 
materials. 

Resource Rows, Copenhagen, Denmark
From waste out of a building to a building out of waste

Time-based Flexibility
Instruments: circular supply chains, material 
passport, upcycling, re-interpretation

Initiators and designers: Lendager Group 
Completion: 2020
Programme: 63 apartments and 29 terraced houses 
Website: https://lendager.com/project/resource-
rows/

If circularity should become the new 
standard for building, we need con-
vincing, realized examples that show 
us how circular building is techni-
cally and organizationally feasible, 
financially affordable and ready to be 
scaled up. Resource Rows is a circular
housing project in Copenhagen that 
transforms 463 tons of waste from 
nearby demolished buildings into 
new space. By upcycling bricks from 
the nearby Carlsberg Brewery and 
wasted wood from the Copenhagen 
Metro, Resource Rows proves that 
circular building can compete with 
regular prices, conventional quali-
ties, strict guarantees and – on top of 
that – offers a whole new aesthetics. 

Resource Rows is a housing block with 63 apart-
ments and 29 terraced houses in the new develop-
ment area Ørestad Syd in Copenhagen that demon-
strates that it is possible to reuse bricks and waste 
wood in a new building without compromising on 
costs and aesthetics. The scheme is arranged around 
a shared courtyard and roofscape, with two rows of 
three-storey terraced houses book-ended by two 
five-storey apartment blocks. The facade features 
a unique pattern of brick tiled in different directions 
that pays homage to the character and history of the 
Carlsberg breweries, old schools and abandoned 
homes that they were reclaimed from. The 29 green-

houses in the courtyard and on the roofscape are 
made of recycled glass and window frames. Even the 
concrete TT beam-bridge across the courtyard con-
necting the two parallel terraces roof-to-roof is recy-
cled, from a nearby factory.

Since it was no longer possible to recycle indi-
vidual bricks due to the strength of the mortar, ex-
isting brick facades from various abandoned build-
ings were cut into square brick modules, which were 
then assembled as a patchwork facade for the new 
terraced houses. The panels were mounted in steel 
frames to form facade modules that were fixed to 
a composite concrete/timber superstructure. On 
brick level it saved 500 grammes of carbon per brick, 
which is 70 per cent. The combination of vertical and 
horizontal bricks and the offset surface gives the 
scheme an almost knitted texture.

In addition, large amounts of residual wood were 
upcycled as finishing material in the project’s in-
terior and for the rooftop community garden huts, 
much of it sourced from a construction site for a new 
metro station nearby. In the making of the new sub-
way tunnels of Copenhagen’s expanding Metro, 900 
tonnes of larch wood was used in the transportation 
and construction of concrete tunnel elements for the 
new underground. 300 tonnes of it was reused in 
Resource Rows. On exterior wood, an old Japanese 
technique (yakisugi) was applied, charring the sur-
face with fire to impregnate it, making it completely 
fireproof and resistant to fungus and insects without 
using any chemicals. 

Organizational
As a true circular supply chain, Resource Rows has 
used waste as resources for its construction. Imple-
menting this circular supply chain required restruc-
turing the process of building material demolition 
and production, and reshuffling the roles involved 
based on an understanding of the traditional process 
and interests of the stakeholders involved.

PASS
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Prologue

In this prologue, a wide range of European cities is explored. 
All of them are facing urgent environmental challenges. 

Though these challenges are all described and visualized in 
relation to a specific city, they are not unique to that particular 
city. Numerous other cities across Europe are facing similar 
challenges.
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If we want to understand how our planning system 
has to be changed to make our cities, towns and vil-
lages circular and climate-adaptive, we first need to 
understand that system.
 Our current planning system is, to a great extent, 
based on the principles of modern urbanism. Inspired 
by the possibilities of industrial production and en-
couraged by social engagement, modernist urbanism 
arose in the beginning of the twentieth century. After 
attempts in various European countries to somehow 
define its principles, like the German definition of a 
minimum subsistence level (Existenzminimum) and 
the Dutch 1901 Housing Act, an international group 
of leading architects and town planners drew up 
the Declaration of La Sarraz in 1928, which can be 
seen as a complete resume of modernist urbanism 
principles. The declaration pleas for the industrial 
standardization of building output, allowing high-
quality housing to be built cheaply. This housing 
should be built in new districts outside the historic 
city limits, according to urban patterns following the 
generic functional paradigms of light, air and space 
rather than site specific, environmental features. 
Residential areas were separated from working areas 
and an extensive, car-based infrastructure made sure 
that people could travel to work efficiently. 
 In the first half of the twentieth century, the prin-
ciples of modernist urbanism were adopted by 
European governments, construction companies, 
property developers, designers and the users of 
space. This resulted in a hyper-efficient construction 
economy that was fully equipped to produce stand-
ardized suburban housing on a grand scale, from its 
organizational structures to its professional mind-
set, and from the legislation to the business models 
and production methods. As a result, nearly every 
European city, town and village got considerably ex-
tended in the twentieth century following the eco-
nomic principles of modernist urbanism.

From the 1970s on, however, there has been a grow-
ing awareness that the way we build our cities has 
severe negative environmental effects. Industrial 
production based on fossil fuels results in signifi-
cant greenhouse gas emissions. Building with steel, 
concrete and brick relies heavily on finite resources. 
The one-sided focus on efficiency in construction 
processes ends up in vast amounts of waste and 
pollution. Expanding towns and cities comes at the 
expense of their green peripheries, while nature is al-
ready under pressure. Focussing on short-term prof-
its rather than on long-term goals, such as a care-
ful contextual fit, eventually leads to urban tissues 
suffering more and more from environmental threats 
such as heat stress or floods. The way we are used to 
planning our cities clearly does not match with the 
principles of circularity and climate adaptation.
 Despite this awareness, the way we plan, con-
struct and use our cities has not fundamentally 
changed. Apparently, it is hard to change planning 
conventions. The set of instruments within our plan-
ning system is just not flexible enough to imple-
ment circular and climate-adaptive solutions. There 
is a crisis in the system. The way we plan European 
towns and cities is too inflexible to counteract envi-
ronmental crises. 
 If we want to make our towns and cities circular 
and climate-adaptive, we will have to look for a more 
flexible set of instruments that makes it possible to 
implement the necessary transformations, that em-
powers users to develop new habits and that ensures 
a sustainable, future-proof urban environment.

1.3 System Crisis

Carbon dioxide emissions per capita*, 2019
(Source: The World Bank)

*Carbon dioxide emissions are those stemming from the burning of fossil  fuels
 and the manufacture of cement. They include carbon dioxide produced during 
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Carbon dioxide emissions per capita, 2019 (source: The World Bank)
(Carbon dioxide emissions are those stemming from the burning of fossil fuels and the production of cement. 
They include carbon dioxide produced during consumption of solid, liquid and gas fuels and gas flaring.)

tCO2 / person / year
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Since the beginning of the twentieth century, we have 
become increasingly prosperous. While the world-
wide population has grown from less than 2 billion 
people in 1900 to 8 billion people in 20231, the in-
come per capita has been increased by a factor six 
in the same time2. Triggered by this increase of pur-
chasing power, companies strained themselves to 
meet the growing demand for goods. Their industrial-
ized production lines got scaled up and globalized in 
order to provide us with products, both affordable and 
with the highest quality. Since 1900, the worldwide 
industrial production grew with a factor twenty3. 
 But this growth has a downside. With our pro-
duction modes and consumption patterns, we have 
reached the limits of what our planet can handle. 
Currently, several environmental crises tumble over 
each other. Greenhouse gas emissions cause glob-
al warming. Waste is spoiling our resources. Ex-
panding urbanization and intensive agriculture de-
crease biodiversity. Pollution is impoverishing our 
soils. Excessive consumption unsettles the availabil-
ity of finite resources. The negative impacts of our 
way of living have become a threat for that same way 
of living.
 Those threats are numerous. Climate change for 
example, caused by global warming, leads to all kinds 
of environmental dangers. Coastal areas are threat-
ened by floods, while continental regions are vulner-
able to temporary heat stress or periods of drought. 
In mountain areas, rising temperatures accelerate 
the extinction of species. Mediterranean regions are 
endangered by forest fires and failed harvests. All 
over Europe, waste and pollution are threatening our 
health. Basic human needs such as dry feet, environ-
mental safety and a continuous food supply are in-
creasingly under pressure. Most likely, not all of us 
will be able to afford protective measures, so the gap 
between the rich and the poor is expected to widen. 
Climate refugees will cause demographic shifts. In 

the near future, social inclusion will be harder to ef-
fectuate.
 There is a growing urge to counteract these crises 
around the world. At conferences like those aimed 
at limiting global warming (Paris 2015) or protect-
ing bio diversity (Montreal 2022), countries try to 
come to future-proof agreements. Though not all 
govern ments are willing to take restrictive meas-
ures, Europe appears to be one of the most ambi-
tious continents at these conferences. Frequently, 
the European Union pleads for rigorous changes by 
setting ambitious targets. 
 Being important facilitators of our way of life, 
cities are key in accomplishing the desired chang-
es. The European Union realizes that achieving the 
agreed targets starts with reconsidering the way we 
develop our cities. However, converting ambition into 
action is not easy and measurable results are lagging 
behind. Changing the way our cities behave means 
changing large-scaled systems, proven mechanisms 
and conventional habits. Counteracting the negative 
impact of our way of living and tackling the complex 
of environmental crises means that European cities, 
towns and villages will face challenges in the coming 
decades that differ fundamentally from the challeng-
es that we have faced in the past. If Europe wants to 
make its ambitions come true, far-reaching reforms 
are needed in the spatial development of our cities, 
towns and villages. 

1. source: UN World Population Prospects
2. source: Our World in Data
3. source: Macrotrends

1.1 Europe Facing Challenges

The impact of climate change on Europe
(source: European Environment Agency)

Mediterranean region
Mountain area
No data

Continental region
Atlantic region
Boreal region
Arctic

The impact of climate change on Europe (source: European Environment Agency)

Arctic: temperature rises much more than the global 
average; higher risk of biodiversity loss; risks to the 
livelihoods of local people

Boreal region: more heavy rain, less snow and ice; more 
rain and river flows; more risks of forest pests; winter 
storms do more damage

Atlantic region: more heavy rain; higher river flow; 
higher risk of flooding; higher risks of damage due to 
storms in winter; more bad weather

Continental region: more weather extremes; less rain in 
summer; higher risk of river floods; higher risk of forest 
fires; more energy needed for cooling

Mediterranean region: more heat extremes; less rain 
and river flows; higher risk of droughts; higher risk of 
biodiversity loss; higher risk of forest fires; more 
competition for water; lower crop yields; more energy 
needed for cooling; most economic sectors negatively 
affected; more people die because of heat waves

Mountain area: temperature rises more than the 
European average; fewer and smaller glaciers; high risk 
of species extinction; more risks of forest pests; more 
risks of rock falls and landslides; declining ski tourism
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Background 
For centuries, Copenhagen’s focus was only on the 
collection and disposal of waste, mostly by burning 
in incinerators or burying it in landfills, like in many 
other industrial cities in Europe. This form of waste 
disposal turned out to have significant environmental 
impacts, such as air pollution and soil contamination.

Current Situation 
When concerns about the environmental impacts of 
waste disposal were raised in the 1960s and 1970s, 
more focus was placed on recycling and compost-
ing. Collection systems were introduced for recy-
clable materials such as paper, glass, and plastic. 
Waste sorting facilities and composting plants were 
founded, where the collected materials could be 
processed. Nevertheless, in 1970 the Amager Bakke 
waste incineration plant was built, a facility that still 
provides much of the city’s heat and electricity needs 
by burning waste.
 Since the 1990s, efforts were focused on reduc-
ing the amount of generated waste. This led to the 
development of several educational campaigns and 
programmes to raise awareness of the issues among 
residents. 

Challenges 
Copenhagen announced in 2012 that it wants to 
be the world’s first carbon-neutral capital city by 
2025. This means a significant shift away from tra-
ditional waste disposal methods towards more recy-
cling, composting and waste reduction. One way of 
achieving this is through the ‘Circular Copenhagen 
– Resource and Waste Plan 2024’, which envisages 
an annual reduction in carbon emissions of 59,000 
tons by tripling the amount of recycling between 
2019 and 2024. Another important goal is to reuse 
more construction materials, now making up around 
30 per cent of Denmark’s waste production. 

Waste Excess
Copenhagen, Denmark

 recycling centres

 landfills

 incineration plants

 transmission pipeline

 Vestforbrænding district heating area

 Vestegnens Kraftvarmeselskab 
 district heating area

  Centralkommunernes Transmissions-
selskabdistrict heating area

 

 

The amount of incinerated waste should be reduced 
too. This requires the (partial) decoupling of heat and 
power generation from waste management. If the 
system does not succeed in transforming and using 
alternative materials such as wooden pallets from 
sustainable forestry, the goals of a higher recycling 
rate and further decreasing waste volumes will not 
only conflict with the economic viability of the waste 
incineration plant, but also with the reliable supply of 
the Copenhagen district heating system – the largest 
of its kind in the world. 

Copenhagen municipality: landfill areas.

Copenhagen municipality and surroundings: waste incineration plants with their 
distribution networks for electricity and district heat.

Copenhagen municipality: recycling centres, recycling hubs or swap centres, where 
Copenhageners can bring their unwanted belongings to be repaired or used as a 
resource for new products.
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1. The Inflexible City

Since the beginning of the twentieth century, the way we 
develop our towns and cities is modern and mainly 
economically driven. This has eventually led to a complex of 
environmental crises. The way our towns and cities are made 
is now threatening those very towns and cities. 

To turn the tide, our cities have to be changed into circular 
environments, removing the causes of these environmental 
crises. At the same time, we have to make our cities climate-
adaptive, counteracting the harmful consequences of those 
crises. Despite ambitions, progress in our cities is too slow. 
Changing our urban environment, planning habits and future 
expectations is tough. Conflicting interests, legal obstruc-
tions, uncovered costs and technical challenges complicate 
the much-needed changes.

In this chapter, we explain why more flexibility is necessary 
to help make our cities circular and climate-adaptive. 
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In de geschiedenis van de ruimtelijke ontwikkeling van Nederland zien we enerzijds 
een zorgvuldig georchestreerde inrichting van stad en land, en anderzijds een zoek-
tocht naar ruimte voor vrijheid, markt en zelf-initiatief. 

De spanning tussen deze twee is de afgelopen decennia in de vorm van complexere 
regelgeving en procedures extreem toegenomen, met steeds vaker uit- en afstel van 
plannen als resultaat. 

De oplossing van dit probleem lijkt niet te liggen in een typisch Nederlands compromis, 
maar juist in het naast elkaar ontwikkelen van twee regimes, elk met hun eigen voor- 
en nadelen, en eigen ruimtelijk-economische kenmerken.
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 Implosie
Terwijl de vraag naar ruimte stagneert, groeien de 
steden de afgelopen jaren nog fors. Stadsgrenzen 
schuiven op terwijl de leegstand binnen de stads-
grenzen langzaam structureel wordt. Niet alleen in 
Nederland, waar miljoenen vierkante meters aan 
kantoorruimte leegstaan en duizenden hectaren 
braakliggende grond tevergeefs op aangekondigde 
bouwplannen wachten, is dit een trend. Ook ande-
re Europese landen kampen met toenemende leeg-
stand. In Ierland bijvoorbeeld zijn vastgoedwaarden 
sinds 2007 gehalveerd door de enorme overschotten 
aan ruimte. In Spanje staan naar schatting twee mil-
joen woningen leeg. In voormalige industriële centra 
in Duitsland en België groeit het aantal verlaten fa-
brieken nog altijd. In vrijwel alle Europese steden ne-
men binnen de stadsgrenzen lege plekken in aantal 
en omvang toe. Na een eeuw van explosieve groei is 
recentelijk een ímplosie van de stad op gang gekomen.
 Het is niet zinvol door te gaan met grootschalige 
nieuwbouw aan de randen van deze steden. Beter is 
het om de leeggekomen plekken binnen de stads-
grenzen te hergebruiken. Hergebruik past bij het 
maatschappelijk streven naar duurzaamheid. Het 
leidt tot minder afhankelijkheid van kostbare grond-
stoffen en het overgebleven groen buiten het stede-
lijk weefsel blijft onaangetast.

 Lokale flexibiliteit
In tegenstelling tot de grote stadsuitbreidingen, die 
op landbouwgronden buiten de stadsgrenzen wer-
den gerealiseerd, is de context binnen de stadsgren-
zen complex en bepalend. Bestaande gebouwen, ei-
gendomsgrenzen, regels voor aansprakelijkheid, zijn 
allemaal condities die de bewegingsvrijheid fors be-
perken. Hergebruik van het bestaande is complex en 
nergens hetzelfde.
 De flexibele stad krijgt daarom vorm door lo-
kale flexibiliteit te bieden. Er is hiervoor een nieuw 

instru mentarium nodig dat kan ingaan op spe cifieke 
plaatsgebonden condities. Niet langer is er behoefte 
aan generieke oplossingen, maar juist aan locatie-
specifiek maatwerk dat ervoor zorgt dat leeggeko-
men plekken een nieuw leven kunnen krijgen.
 Door braakliggings- en leegstandskaarten over 
elkaar heen te schuiven wordt duidelijk waar hier-
voor binnen bestaand stedelijk weefsel de ruimte 
het grootst is. Zorgvuldige contextuele analysen 
bieden inzicht in welke ruimtelijke, technische, so-
ciale of historische kwaliteiten latent aanwezig zijn 
en kunnen worden ingezet om nieuwe vormen van 
gebruik te dienen. De analysen geven aan op welke 
lokale dynamiek moet worden ingezet om de ge-
wenste veranderingen te bereiken. Zo kunnen met 
beperkte, maar goed gekozen toevoegingen aan het 
bestaande volwaardige vormen van hergebruik wor-
den gerealiseerd.
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op landbouwgronden buiten de stadsgrenzen wer-
den gerealiseerd, is de context binnen de stadsgren-
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instru mentarium nodig dat kan ingaan op spe cifieke 
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bestaande volwaardige vormen van hergebruik wor-
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In de geschiedenis van de ruimtelijke ontwikkeling van Nederland zien we enerzijds 
een zorgvuldig georchestreerde inrichting van stad en land, en anderzijds een zoek-
tocht naar ruimte voor vrijheid, markt en zelf-initiatief. 

De spanning tussen deze twee is de afgelopen decennia in de vorm van complexere 
regelgeving en procedures extreem toegenomen, met steeds vaker uit- en afstel van 
plannen als resultaat. 

De oplossing van dit probleem lijkt niet te liggen in een typisch Nederlands compromis, 
maar juist in het naast elkaar ontwikkelen van twee regimes, elk met hun eigen voor- 
en nadelen, en eigen ruimtelijk-economische kenmerken.
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2. The Flexible City

A circular and climate-adaptive city can easily be reused, 
enables its inhabitants to be responsible for their own 
environment and is future-proof. A circular and climate-
adaptive city is a flexible city.

Changes are not standalone events; they are emphatically 
part of a process of continual transition. New developments 
do not lead to a fixed final position, they rather emerge from 
future-oriented, dynamic starting positions. Only then can 
truly circular and climate-adaptive solutions be found.

In this chapter, we explain what we mean by flexible area 
development and how it works.
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In flexible area development, each individual devel-
opment is explicitly part of a continual process of de-
velopment.
 If Europe’s cities, towns and villages are to become 
more circular and climate-adaptive, an innovative 
approach is required that will enable a transforma-
tion that is more sensible to existing circumstances, 
is more focused on the inclusion and participation of 
users and is better able to cope with unpredictability. 
Our experience in our own projects, research and our 
analysis of the international case studies presented 
in Chapter 4 show that an approach in which each 
development is explicitly part of a continual process 
of developments is the one that best satisfies these 
requirements. If a development is seen as a stepwise 
process rather than a single event, it can gradually 
take shape on the basis of the existing qualities, 
while users and other stakeholders gain more influ-
ence and it becomes easier to respond to unforeseen 
and unforeseeable dynamics.
 This stepwise approach to development contrasts 
sharply with the conventional approach to develop-
ment, which assumes a single large step to a prede-
fined situation or final position – what is known as 
blueprint planning. To emphasize the contrast with 
blueprint or final-position planning, we call the steps 
in the flexible development model starting positions. 
The stepwise approach with starting positions gives 
a development strategy that is far more pliable and 
flexible than in the case of blueprint planning.
 In principle, this development strategy is scale-
independent and can be used for a broad range of 
projects, from interiors to buildings, from streets to 
urban districts and from new buildings to conver-
sions. Of course, the steps are relative and a step on 
the scale of an interior is not the same as a step on 
the scale of a city. From a temporal perspective too, 
small steps can be separated by months, years or 
even decades in some cases. The size, nature, dura-

tion and im pact of the steps are determined on a pro-
ject basis. A building that can temporarily be present, 
because it is built out of circular, demountable ele-
ments to satisfy peak demand and then be removed 
without leaving any traces can just as much be a step 
as a functionally neutral building designed for the 
long term that is constantly able to adapt to fluctuat-
ing forms of use. The essential element in develop-
ment on the basis of starting positions is that there is 
always a follow-up step available. 
 As a result, spatial development no longer produc-
es an outcome that is static and permanent. Instead, 
it produces something that is in a constant state of 
flux. Development is no longer about fixing a build-
ing or area according to a blueprint or final posi-
tion; it is about taking steps in a continual process of 
gradual change. 

2.1 Flexible Area Development
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sharply with the conventional approach to develop-
ment, which assumes a single large step to a prede-
fined situation or final position – what is known as 
blueprint planning. To emphasize the contrast with 
blueprint or final-position planning, we call the steps 
in the flexible development model starting positions. 
The stepwise approach with starting positions gives 
a development strategy that is far more pliable and 
flexible than in the case of blueprint planning.
 In principle, this development strategy is scale-
independent and can be used for a broad range of 
projects, from interiors to buildings, from streets to 
urban districts and from new buildings to conver-
sions. Of course, the steps are relative and a step on 
the scale of an interior is not the same as a step on 
the scale of a city. From a temporal perspective too, 
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even decades in some cases. The size, nature, dura-
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In flexible area development, each individual devel-
opment is explicitly part of a continual process of de-
velopment.
 If Europe’s cities, towns and villages are to become 
more circular and climate-adaptive, an innovative 
approach is required that will enable a transforma-
tion that is more sensible to existing circumstances, 
is more focused on the inclusion and participation of 
users and is better able to cope with unpredictability. 
Our experience in our own projects, research and our 
analysis of the international case studies presented 
in Chapter 4 show that an approach in which each 
development is explicitly part of a continual process 
of developments is the one that best satisfies these 
requirements. If a development is seen as a stepwise 
process rather than a single event, it can gradually 
take shape on the basis of the existing qualities, 
while users and other stakeholders gain more influ-
ence and it becomes easier to respond to unforeseen 
and unforeseeable dynamics.
 This stepwise approach to development contrasts 
sharply with the conventional approach to develop-
ment, which assumes a single large step to a prede-
fined situation or final position – what is known as 
blueprint planning. To emphasize the contrast with 
blueprint or final-position planning, we call the steps 
in the flexible development model starting positions. 
The stepwise approach with starting positions gives 
a development strategy that is far more pliable and 
flexible than in the case of blueprint planning.
 In principle, this development strategy is scale-
independent and can be used for a broad range of 
projects, from interiors to buildings, from streets to 
urban districts and from new buildings to conver-
sions. Of course, the steps are relative and a step on 
the scale of an interior is not the same as a step on 
the scale of a city. From a temporal perspective too, 
small steps can be separated by months, years or 
even decades in some cases. The size, nature, dura-

tion and im pact of the steps are determined on a pro-
ject basis. A building that can temporarily be present, 
because it is built out of circular, demountable ele-
ments to satisfy peak demand and then be removed 
without leaving any traces can just as much be a step 
as a functionally neutral building designed for the 
long term that is constantly able to adapt to fluctuat-
ing forms of use. The essential element in develop-
ment on the basis of starting positions is that there is 
always a follow-up step available. 
 As a result, spatial development no longer produc-
es an outcome that is static and permanent. Instead, 
it produces something that is in a constant state of 
flux. Development is no longer about fixing a build-
ing or area according to a blueprint or final posi-
tion; it is about taking steps in a continual process of 
gradual change. 

2.1 Flexible Area Development

blueprint planning
(linear planning)

improvisory planning
(circular planning)
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In blueprint planning, the development process is 
kept manageable by keeping the final position fixed 
with no further alterations after it has been calcu-
lated, checked, adopted by administrators and com-
municated to others. Time and time again, though, 
it turns out that actual situation develops in a way 
not envisaged in this final position. As a result, this 
approach leads to high costs of failure, which are in-
creasingly difficult to earn back elsewhere. 
 The stepwise approach used in flexible area de-
velopment means that it is still possible to work on a 
development during the project execution. Changing 
availability of resources or other new insights can 
still be taken on board once the project is in pro-
gress. Parties that join later can still have a say rather 
than being faced with definitive plans. It is possible 
to experiment during the development process and 
to incorporate the conclusions in the decision-mak-
ing. Investments are made in phases rather than all 
in one go, which spreads the risks.
 In this way, all kinds of unforeseen events can be 
taken into account during the development process.

Events
Project-related conditions can change, with the 
threat of budget overruns and shifts in the number or 
category of users as a result. External factors can also 
change. Examples are an increase in energy costs, 
changes in the political climate or a deterioration in 
the economic situation. The consequences of both 
project-related events and external events can be al-
lowed for in flexible area development.
 Such events have an impact on the number and 
size of the steps in the flexible development model. 
If the economy is going through a tough time, the in-
vestments and therefore the steps are small; if the 
economy is flourishing, the steps can be bigger. If 
there are many unexpected events, many extra steps 
are needed; if there are few unexpected events, few-
er extra steps are required. 

Recalibrating
Because of the stepwise approach, plans can be 
recalibrated within the development framework if 
there are unexpected events or new insights. An as-
sessment based on the latest insights is made as to 
what forms of optimization are necessary, desirable 
and possible. A series of new starting positions gives 
an understanding of the consequences of these op-
timizations. This enables a new development course 
to be set based on sound considerations. Each sub-
sequent step is treated as a new starting position.
 During the development process, it may transpire 
that the development framework (containing all de-
sirable future scenarios) itself needs to be modi-
fied or shifted. What are termed ‘reflective sessions’ 
can be used for the recalibration. In these sessions, 
stakeholders reflect on the development process and 
discuss the consequences of recent events with one 
another. The decision-making model as described 
above, which is designed specifically for a particular 
project and in which other stakeholders in addition 
to the initiator and the owner are also able to exer-
cise influence, shows how the recalibration takes 
place exactly. 
 Thus, the factor time plays a key part in Flexible 
area development. 

2.4 Time-based Flexibility

t2 t3 tnt1t0
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Spatial development is traditionally subject to four 
limiting conditions, namely the process, the regula-
tions, the financing and the spatial design. There are 
instruments for each of these limiting conditions. 
Spatial development takes shape through the inter-
play of these different instruments. Specialists in 
each of the four domains collaborate and coordinate 
their own input with that of other specialists. 
 Now that spatial development needs to become 
more circular and climate-adaptive, the conventional 
instruments are being called into question. Are they 
helping European cities to become more circular and 
climate-adaptive or are they in fact hindering that 
process? Our analyses and studies show that differ-
ent instruments are required – sometimes to replace 
the usual instruments, sometimes in combination 
with them – in order to arrive at a more flexible kind of 
spatial development. 
 Together with experts in organizational, legal, fi-
nancial and spatial affairs, we have drawn up a list of 
the instruments that enable flexible spatial develop-
ment. In this chapter, we present nine flexible instru-
ments for each of the four domains. 
 Not all the instruments presented here are instru-
ments in the literal sense of the word. You could also 
call the instruments described here conditions for 
success. Some deal with the necessary change in at-
titudes or describe a generally applicable principle.
 In line with the structure of the previous chapters, 
the instruments relating to each domain are subdi-
vided into instruments for local flexibility, use-driven 
flexibility and time-based flexibility.
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call the instruments described here conditions for 
success. Some deal with the necessary change in at-
titudes or describe a generally applicable principle.
 In line with the structure of the previous chapters, 
the instruments relating to each domain are subdi-
vided into instruments for local flexibility, use-driven 
flexibility and time-based flexibility.
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Flexible Reuse of Circular Materials

The finiteness of building materials will lead to a se-
rious scarcity of resources in the near future. Deliver-
ies will become increasingly insecure and prices for 
materials will rise, so we will have to develop alter-
native building methods, in which existing building 
structures form the base for new developments and 
reused building materials are highly sought-after. 
 Having reuse as a central principle, future archi-
tecture will have an element of improvisation. The 
availability of material resources is one of the key fac-
tors determining future perspectives for a location. 3a. As the circular transformation of the 

first building was successful, other build-
ings follow.

3b. Transformation of other vacant build-
ings is not possible anymore; all demount-
able materials are stolen.

3c. Now that the residents get to know the 
place, they appreciate the office building 
and connect it to their own property with 
a bridge.

2. One of the buildings is transformed into 
a residential building, reusing its casco.

1. An office area is suffering from vacancy, 
while the city is particularly in need of 
residential space.

1
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3a. Adding green and reducing the car-
based infrastructure appears to get the 
most local support.

3b. Diversifying the housing stock by add-
ing new buildings appears to be the best 
future option.

3c. Diversifying the housing stock by adjust-
ing, splitting or enlarging existing residen-
tial buildings appears to be most popular.

2. Experiments are done to add vegeta-
tion, reduce car-dominance and diversify 
housing types.

1. Many suburban parts of our cities are 
car-based, monofunctional, barely green, 
and therefore not future-proof.

Flexible Suburban Mixing

Many suburban parts of our cities are monocultures. 
Quickly built in the rush of twentieth-century urban 
expansion, they are monofunctional, mostly car-
based and barely green. These areas are increasingly 
problematic as their monofunctional housing stock 
ages and needs a thorough renovation. Counter-
acting a growing social segregation, the existing 
sub  urban housing stock should be diversified, so 
that not only families, but also single and elderly peo-
ple can live here. The addition of green and reduction 
of car-based traffic make these areas contribute to a 
healthier suburban population.
 Changing existing urban tissue, however, asks for 
a careful strategy that allows stakeholders to have 
their say and that can adjust to various outcomes.

1
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3a. Small fluctuations and surplus water 
can be stored in the lower parts of the 
accidented terrain. Traffic and daily life are 
unaffected.

3b. Bigger fluctuations are blocked by the 
introduction of a massive dyke along the 
waterside.

3c. Vast fluctuations can no longer be pre-
vented. The basements are dismantled, 
building materials are reused elsewhere and 
basement roofs become the urban ground 
level.

2. An alternative housing plan is realized 
with a strongly accidented ground level 
and smart basement storeys, offering the 
future possibility of a raised urban ground 
level.

1. A generic housing plan is assessed 
as being too vulnerable to floods and is 
cancelled.

Flexible Water Responsivity

Water stress will become more apparent in the future 
due to climate change. This might be stormwater ac-
cumulation in depressed areas, inundation from pol-
der systems or even flooding when dykes break.
 This plan shows that the right flexibility can be 
reached by a strong accidentation of the ground level 
combined with smart basements for all buildings, in-
troducing the possibility of a second ground floor. 

1 2
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3. Instruments for a Flexible City

Different instruments are needed to create more circularity 
in our cities and adapt them to the changing climate. Together 
with experts in organizational, legal, financial and spatial 
affairs, we have compiled a set of 36 instruments that can 
give shape to the flexible city. The instruments in this chapter 
offer more flexibility by focusing more on existing structures, 
usage and timing. 
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3.5 Legal Instruments

Local Legal Flexibility

Use-driven Legal Flexibility

Time-based Legal Flexibility

Regulations determine the legal framework within 
which spatial development takes place. Legal instru-
ments enable initiatives to be executed within this 
legal framework. 
 The current legal framework in most European 
countries is not sufficient enough for facilitating 
the process of implementing circularity and climate 
adaptation. The reuse of structures or materials is 
sometimes made unnecessarily difficult, new initia-
tives face unintentional delays and future opportuni-
ties are nipped in the bud. Implementing circularity 
and climate adaptation therefore demands a more 
flexible legal framework.
 It is difficult to give a detailed description of legal 
instruments that could be used in all European coun-
tries, as each country has its own specific legislation. 
The instruments described in the following pages 
are therefore chiefly general legal principles that en-
able or foster the enhancement of sustainability in 
various ways. Each section explains how the prin-
ciple works and then describes how this translates 
into specific legal instruments in the case of various 
European countries. The descriptions can therefore 
serve partly as a manual, partly as a source of inspi-
ration for a modified legal framework and partly as a 
plea for the further harmonization of European regu-
lations. 

Local Legal Flexibility
New developments mainly take place in an existing, 
complex urban context. Each site in the existing city 
has its own unique set of conditions. In some cases, 
generic regulations can inadvertently hinder desir-
able new developments. Local flexibility can offer re-
lief in such cases.

Use-driven Legal Flexibility
As users gain influence over the layout of their own 
living environment, supply and demand will become 

more aligned. Use-driven flexibility contributes to a 
more sustainable society through its social impact. 
Use-driven legal flexibility makes it possible to make 
more space available for initiatives and programmes 
that do not fit neatly within generic legal frameworks. 

Time-based Legal Flexibility
The increasing unpredictability of climate change 
and the availability of resources requires either more 
tailored solutions in terms of timing or a wider legal 
framework. Temporary provisions or exemptions can 
be solutions too.

3.4 Legal Flexibility
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Spatial development is traditionally subject to four 
limiting conditions, namely the process, the regula-
tions, the financing and the spatial design. There are 
instruments for each of these limiting conditions. 
Spatial development takes shape through the inter-
play of these different instruments. Specialists in 
each of the four domains collaborate and coordinate 
their own input with that of other specialists. 
 Now that spatial development needs to become 
more circular and climate-adaptive, the conventional 
instruments are being called into question. Are they 
helping European cities to become more circular and 
climate-adaptive or are they in fact hindering that 
process? Our analyses and studies show that differ-
ent instruments are required – sometimes to replace 
the usual instruments, sometimes in combination 
with them – in order to arrive at a more flexible kind of 
spatial development. 
 Together with experts in organizational, legal, fi-
nancial and spatial affairs, we have drawn up a list of 
the instruments that enable flexible spatial develop-
ment. In this chapter, we present nine flexible instru-
ments for each of the four domains. 
 Not all the instruments presented here are instru-
ments in the literal sense of the word. You could also 
call the instruments described here conditions for 
success. Some deal with the necessary change in at-
titudes or describe a generally applicable principle.
 In line with the structure of the previous chapters, 
the instruments relating to each domain are subdi-
vided into instruments for local flexibility, use-driven 
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MODULAR BUILDING    
Time-based Spatial Flexibility

Building with repetitive, easily transportable and 
combinable modules.

Why?
Conventional building tends to be a bit impractica-
ble. Raw building products are transported to a build-
ing site where they have to be stored, waiting for the 
right moment to get assembled in unpredictable 
weather circumstances. This traditional process pro-
duces lots of greenhouse gases, has a negative im-
pact on the immediate surroundings of the building 
site and its quality depends on local circumstances. 
 Modular buildings, on the other hand, offer sev-
eral advantages over conventional building types. 
The production of modular building elements takes 
place in factories, where it is easier to collect and 
store building products. Since circumstances in the 
factories can be better controlled, the precision and 
quality of the building element is usually higher than 
building elements that are manufactured on site. 
Furthermore, this type of manufacturing offers bet-
ter control over waste and emissions. Working con-
ditions for builders are better too.
 The use of prefabricated building elements can 
also increase cost-effectiveness. Especially when 
manufactured in large quantities, savings in materi-
als, energy, and labour costs can be made. In addi-
tion, shorter development and construction times of-
fer the advantage of being able to respond quickly to 
changing space requirements. It is easy to imagine 
the modules being moved to another location after 
some time for reuse, representing a form of circular 
use of building materials. 

How Does It Work?
The development and construction process of modu-
lar buildings begins with the planning phase. In this 
step, the customer’s demands are determined, and 
a design is made. Once the decision for a final de-
sign has been made, the building elements are pre-
fabricated in factories, either in series or customized. 
However, it should be noted that modular construc-

tion requires more permanent building facilities, 
such as factories and warehouses, than traditional 
construction, which is mostly done on temporary 
sites. Therefore, modular construction is more cost-
effective when the flow of production is regular and 
unceasing.
 Prefabricated modules are transported as finished 
products to the construction site where they are as-
sembled. This shortened and cleaner construction 
process impacts the environment less than conven-
tional construction. If renovations become necessary 
after some time or if the spatial requirements change, 
the buildings can be dismantled into their individual 
elements and taken away. In the factories, the indi-
vidual elements can be disassembled or renewed 
and adjusted before being reassembled elsewhere.

Example: Modular School Buildings, Berlin, 
Germany
To address the shortage of classroom capacity, 
Berlin’s education and housing authorities collaborat-
ed with private architects to design a modular build-
ing type that can be used to extend existing school 
buildings. On ready-to-build spaces of school sites, 
these buildings can be constructed within six to ten 
months and have a service life of at least 50 years. 
 The assembly of the off-site prefabricated build-
ing elements is accomplished according to individ-
ual demand in four standard sizes with 12, 16, 22 or 
24 classrooms, associated group workrooms and an 
optional cafeteria. Since 2013, the Berlin adminis-
tration has completed approximately 80 of these 
modular school buildings, and 60 more are in the 
planning stages, with newer models consisting of 
wooden building elements. In case student numbers 
decline in the future, the buildings can be disman-
tled at short notice and the individual modules used 
for other purposes. The students can then be accom-
modated in the existing main school buildings.

RE-INTERPRETATION  
Time-based Spatial Flexibility

A different interpretation of an existing building 
structure.

Why?
Challenges related to climate change often require 
innovative solutions that seem to run counter to 
conventional structures and practices. When imple-
menting such innovations, the potentials of existing 
structures are often neglected. In urban develop-
ment in particular, it is even a widespread practice 
to eliminate already existing structures to enable the 
creation of new solutions. 
 Re-interpretation, on the other hand, aims at inte-
grating existing structures as an elementary part of 
problem-solving rather than as an obstacle in finding 
solutions. Successful forms of re-interpretation are 
often inspiring examples of circularity, showing how 
existing structures can be used for a purpose other 
than their original one. 
 Successful re-interpretations can contribute to 
the creation of climate-resilient cities by signifi-
cantly reducing the need for new construction and 
thus resource consumption compared to demolition 
and new construction, thereby minimizing environ-
mental impacts. Re-interpretations often lead to 
the revitalization of neglected structures, in which 
diverse social functions can be housed without tak-
ing up more space. The creation of newly interpreted 
spaces can also result in the emergence of innova-
tive places that have an identity-giving character for 
residents and can have a lasting positive impact on a 
neighbourhood.

How Does It Work?
Re-interpretations require a high degree of creativ-
ity and usually relate to building structures that no 
longer meet the contemporary requirements of a 
changed environment. In order to develop successful 
concepts, therefore, precisely such spaces or objects 
must first be identified, and their building structure 
examined in detail in terms of its strengths for pos-
sible alternative uses. 

Setting circularity as a standard for future redevelop-
ment asks for innovative concepts for new building 
structures, anticipating their re-interpretation once 
they become outdated in the future due to changing 
circumstances. Examples of structures that should 
already include possibilities for future re-interpreta-
tion are underground parking facilities in urban are-
as that are introducing traffic-reducing measures, or 
office spaces in locations that are witnessing chang-
ing work patterns and require new functions.

Example: Energy Bunker, Hamburg, Germany
After the former flak bunker in Hamburg’s Wilhelms-
burg district stood empty for over 60 years follow-
ing the end of the Second World War, a conversion 
and reuse concept was developed and implemented 
on behalf of the Hanseatic City of Hamburg as part 
of the International Building Exhibition, which took 
place in Hamburg from 2006 to 2013. The central 
challenge was to put a massive and inflexible build-
ing, built to be indestructible, to a new use after los-
ing its original function of protecting residents from 
air raids.
 In 2013, the remodelled building was opened as an 
energy bunker, producing clean energy from renew-
able energy sources for around 2,000 households 
in the neighbourhood. At the heart of the project is 
a two-million-litre water storage tank that serves as 
a large heat buffer in the energy bunker and as the 
heart of a local heating network. Complementing the 
technical functions, a café including a viewing plat-
form was built at a height of 30 metres to attract visi-
tors. The re-interpretation has succeeded in trans-
forming a historic building that seemed obsolete into 
a centre that presents innovative and forward-look-
ing solutions for energy supply. 
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SOIL-SENSITIVITY    
Local Spatial Flexibility

Local soil conditions determine the risks caused 
by climate change. By carefully taking these soil 
conditions into account in the design, risks can be 
reduced. 

Why?
Cities must anticipate climate change and respond 
with interventions to help them withstand future 
changing conditions. Understanding the role soils 
can play in supporting these interventions is key to 
determining effective measures.
 Soil quality either stimulates or frustrates the 
way we can cope with challenges such as flooding, 
drought, heat stress, forest fires or decreasing bio-
diversity. For example, soil that is naturally water-
impermeable needs adapted building methods to 
prevent ground floors from being flooded after heavy 
rains. Subsoil that hardly retains moisture is an easy 
basis for forest fires. Human interventions, such as 
building, excavation, paving or planting vegetation, 
seriously affects the capacities of the soil. Awareness 
of both its natural capabilities and the effects of hu-
man actions is dearly needed in order to develop cli-
mate-adaptive, future-proof cities.

How Does It Work? 
Risk identification and mapping of the soil is the first 
step to adapting the built environment to environ-
mental changes such as flood conditions and heat 
stress. Depending on the state of the ground, the 
next step is to identify implementable strategies that 
support resilience. A well thought-out, clever design 
of soil-related uses such as squares, parks, roads and 
private gardens can effectively suppress the impact 
of extreme weather conditions. In case buildings 
cover the ground, the role of the soil could be tak-
en over by re-arranging rooftops as green spaces or 
gardens. Green roofs reduce heat stress and capture 
large amounts of rainwater. Otherwise, buildings can 
also secure stability in changing soilscapes by de-
taching the base of the building from the ground be-
neath it, such as stilt houses or floating cities. 

Example: Floating University, Berlin, Germany 
The ‘Floating University’ in Berlin is an ephemeral 
structure in the centre of Berlin, built onto a disused 
rainwater retention basin at Flughafen Tempelhof. 
The wooden construction is not actually floating 
but is planted into the concrete floor of the artificial 
lake. Throughout the years of disuse, the basin has 
developed its own ecosystem with a large variety of 
plants, species and different layers of soil. This is a 
vital component of the architect’s design and style 
of building. By elevating the structure with stilts, the 
ecosystem can keep evolving beneath the platforms. 
Simultaneously, the structure is safe from the risks 
of high-water flooding and protects the building’s 
materials from the water. The architects and build-
ers from the collective use the months with low pre-
cipitation for the construction of new elements of 
the sustainable structure. During these months, the 
basin is drained and it is possible to continue the 
construction of new paths and platforms. Once the 
construction is completed, the floating university re-
turns to hosting its interdisciplinary programme of 
activities. By adapting to the existing landscape and 
recognizing its benefits and risk factors, this con-
struction successfully uses a landscape that would 
otherwise be uninhabitable. 
 The project describes itself as a ‘unique ecosys-
tem’, a self-led collective, which invites the public to 
take part in educational and academic workshops, 
lectures and events. Founded in 2018, the architects 
of Raumlabor invited a collective of students, de-
signers and neighbours to join the construction. The 
ever-evolving wooden structure is altered and up-
graded every year. The site is a place to inform, chal-
lenge and create a discourse, all in the context of the 
risks, strains and chances of global warming.

BIOBASED BUILDING    
Local Spatial Flexibility

Building with materials that are organic, renewable 
and mostly plant-based such as wood, grass or hemp 
and therefore have a minimal carbon footprint.

Why?
Modern building materials are mostly stony (con-
crete, brick) or metallic (steel, aluminium). These 
raw materials have a large carbon footprint due to 
the energy-intensive production process involved in 
extracting them from non-renewable sources such 
as chalk, pebbles, bauxite or iron ore. In contrast, 
biobased materials are derived directly from organic 
resources and are renewable. Wood for example, un-
der sustainable forest management, can be an end-
less resource. Such materials are intended to fully 
reintegrate back into the environment, creating zero 
waste. On top of that, biobased materials may have a 
positive carbon footprint because they can store car-
bon. Bio based buildings could therefore contribute 
to the reduction of carbon dioxide emissions instead 
of being only consumers of resources. 
 Besides their low environmental impact, biobased 
building materials can contribute to healthier indoor 
spaces. Certified materials made from natural re-
sources do not emit harmful emissions and can fur-
thermore regulate humidity and absorb pollutants, 
ultimately improving indoor air quality.

How Does It Work?
Although biobased building materials are getting more 
popular, their integration into the construction indus-
try is not yet widespread. Designing and building with 
these materials often requires a creative and innova-
tive approach that goes beyond traditional construc-
tion methods. As contractors, investors and building 
owners are not yet familiar with biobased materials, 
they often have doubts about their performances 
and qualities. Some also consider it a risk if biobased 
materials will meet legal building requirements. 
 Out of all the layers that make up a building, the 
structure has the most significant impact on carbon 
dioxide emissions. By creating a timber structure, 
we can greatly enhance its carbon storage potential. 

Building a demountable timber structure facilitates 
the future recycling of materials. Cross-laminated 
timber (CLT) has the technical possibilities for using 
wood as a structural material in complex or high-rise 
structures. Regarding the building’s envelope, the 
most common biobased method is using prefabri-
cated timber-framed elements or solid timber com-
ponents, combined with biobased insulation such 
as cellulose, straw or cork. Such a method requires 
increased wall or roof thicknesses (compared to con-
ventional insulation products) in order to achieve a 
highly insulated envelope.
 Biobased cladding and interior finishing include 
wood, bamboo, straw, clay finishes and compressed-
grass panels. If exposed to water, a protective coat-
ing may be required.

Example: House of Nature, Silkeborg, Denmark
Located next to a forested area, the building serves 
an educational purpose, for teaching about nature 
and outdoor life. Aiming to fully integrate the design 
with the natural environment around it and reflect its 
educational programme, the building was construct-
ed using only biobased materials.
 The foundation of the building is made of screw 
piles and a wooden deck, minimizing its impact on 
the ground. The wooden structure is visible both in-
side and outside, seamlessly blending in with the sur-
rounding forest. The facade is inspired by traditional 
architecture, combining oak columns with cladding 
made of shingles from acacia wood. The structure is 
well-insulated with wood fibre boards used for ther-
mal insulation and cardboard-based material used 
as a vapour barrier. By using demountable fixations 
only, a future disassembling of the building structure 
is easily imaginable.
 The end result is a warm and inviting building that 
has a natural look and immersed in the surrounding 
landscape; an inspiration to its visitors.
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SUSTAINABILITY PROTOCOL   
Local Legal Flexibility

An internal policy framework that can guide both 
public and private organizations towards more 
circular and climate-adaptive output or processes.

Why?
In Europe, sustainability is increasingly translated 
into regulations and laws. Making new laws and reg-
ulations, however, is a slow process and as a result 
legislation is always a few steps behind on current 
insights. Therefore, more and more governments, 
NGOs and large commercial organizations want to 
pursue additional ambitions on top of current legisla-
tion. This urge to do more can be driven by new gov-
ernmental policies that are not yet formalized in laws 
and regulations. Moreover, governments and NGOs 
are role models, given their social position. Due to the 
increased public interest in sustainability, sustain-
able values have also become more important and 
widely embraced in the private sector. Having an am-
bitious company policy in relation to sustainability is 
a great way to stand out from competitors.
 To be able to be more ambitious than official leg-
islation or to shift the emphasis, both the public and 
the private sector can single-handedly decide to in-
troduce a sustainability protocol: a set of rules and 
agreements that has to be followed in a predefined 
area or context. 

How Does It Work?
Due to the impact and size of most governmental or-
ganizations using a protocol to change internal be-
haviour is an important sustainability goal in itself. 
Being permit issuers, governments can also place 
additional demands on urban redevelopments. For 
governments, internal protocols can function as 
a precursor of new legislation. The Sustainability 
Protocol from the Àrea Metropolitana de Barcelona, 
for example, contains 18 environmental criteria that 
projects in the area have to meet, regarding water 
usage, circular materials, sustainable energy, com-
fort and health. The protocol is considered as an ex-
perimental tool with which policies are tested, pos-
sibly leading to new legislation in the long run.

Many companies in the private sector have poli-
cies for tenders, obtaining for example a minimum 
of three price offers or a minimal annual revenue of 
the sub-contractor. More and more of these compa-
nies also include ethic or sustainable requirements 
in their request for quotes by contractors. When gov-
ernments and NGOs operate as a contracting au-
thority, they can add specific requirements regarding 
sustainability in their tender documents too.

Example: Action Plan for Socially Responsible 
Procurement, Municipality of Leiden, 
the Netherlands
With the ambition to be fully circular by 2050, the 
municipality of Leiden made its first action plan for 
socially responsible procurement in 2016. However, 
it turned out to be quite difficult to turn good ambi-
tions into good practice. The fear of requiring things 
that are too expensive or even impossible often pre-
vailed over the courage to challenge the market and 
ask for something innovative. 
 In 2022, a thorough evaluation led to the action 
plan for socially responsible procurement 2.0, which 
turned the municipality of Leiden into one of the 
most sustainable procurers in the Netherlands. The 
sustainable ambitions in the complex process of pro-
curement were limited to three: circularity, carbon 
dioxide emissions and social return. The evaluation 
made it clear that procuring processes should always 
start with these ambitions, instead of adding them in 
a later stage. Procurement based on demanded per-
formances led to better results than procurement 
based on prescribed solutions. Civil servants strug-
gling with the implementation of the sustainable 
ambitions were offered personal and customized as-
sistance in their particular procurement processes. 

LAW CHANGE MOTIVATION  
Use-driven Legal Flexibility

In order to foster commitment, governments explain 
why strict laws regarding sustainability are in 
people’s benefit.

Why?
The introduction of strict laws can pave the way for a 
more circular and climate-adaptive society by incen-
tivizing sustainable practices, holding polluters ac-
countable and fostering public awareness. 
 By mandating the use of renewable energy, pro-
moting the recycling of waste and imposing fines 
on polluters, laws can encourage individuals and 
businesses to adopt sustainable practices that re-
duce their carbon footprint and promote circularity. 
Moreover, by raising public awareness about the im-
portance of sustainability and the need for a circular 
and climate-adaptive society, laws can help educate 
us about the impacts of our actions on the planet. 
Ultimately, the creation of strict laws can help reduce 
our environmental impact and create a more sus-
tainable future.
 However, individuals and businesses tend to re-
sist laws for a variety of reasons, including economic 
concerns, political opposition, lack of understanding, 
fear of change and regulatory fatigue. It is important 
for lawmakers to address these concerns and com-
municate the benefits of the new laws in order to 
gain support and ensure successful implementation.

How Does It Work?
Different platforms can play a crucial role in gather-
ing, coordinating and supporting initiatives by indi-
viduals and businesses in the face of strict new laws. 
Platforms can facilitate communication and net-
working between individuals and businesses inter-
ested in promoting sustainable practices. This can 
help build a community of like-minded individuals 
who can share ideas, collaborate and support each 
other by providing a space for individuals and busi-
nesses to share best practices and success stories. 
By helping others learn from those who have suc-
cessfully implemented sustainable practices, this 
can inspire people to take action. In addition, plat-

forms can provide resources to support individuals 
and businesses in complying with new laws. This 
can include information about the laws, guidance 
on how to implement sustainable practices and ac-
cess to funding and other resources. Finally, plat-
forms also advocate for the adoption of new laws and 
policies that promote sustainability. By working with 
policymakers and other stakeholders, platforms can 
help shape the regulatory environment in a way that 
supports sustainable practices.

Example: Centre for Ecological Learning 
Luxembourg (CELL), Luxembourg
CELL is a non-profit organization that focuses on 
raising awareness and promoting sustainable living 
in Luxembourg, which was founded in 2009. 
 They provide an experimental platform for think-
ing, researching, disseminating and practicing al-
ternative lifestyles. The platform offers a range of 
activities, including workshops and seminars, to en-
courage individuals and businesses to adopt more 
sustainable practices. As a driver of the ecological 
transition in Luxembourg, CELL works closely with 
other associations and government agencies.
 The centre organizes events to give voice to new 
initiatives or bring citizens together so that they 
can join or implement projects. CELL uses specific 
pedagogical tools to anchor learning by experience, 
including permaculture design, agroecology, action 
research, radical and participatory pedagogy, deep 
ecology and various moderation techniques. Its work 
ranges from guidance on small interventions such as 
communal gardening to territorial strategies as for 
example regional planning policy. 
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EMPOWERING LOCAL COMMUNITIES
Use-driven Organizational Flexibility

Local communities are supported in their role in 
improving the conditions of their own habitat.

Why? 
Cities across Europe face a wide range of environ-
mental crises. Addressing such complex issues re-
quires a collaborative effort that involves both bot-
tom-up and top-down approaches. However, many 
European countries’ currently have a top-down gov-
ernance structure, often not sufficiently equipped 
to support with bottom-up initiatives effectively. 
This frustrates progress because local people and 
their communities have great knowledge about both 
problems and possible solutions in their own neigh-
bourhood. As they inherit local property and raise 
children, have businesses to run and maintain local 
networks, they are highly invested in the wellbeing 
of their neighbourhood. Solutions have more preci-
sion when their knowledge is taken into account and 
solutions are more effective when they are under-
stood, accepted and incorporated in their daily lives. 
Measures stimulating circularity and climate adap-
tation should lead to a stronger sense of ownership 
by local communities. To bridge the gap in the sys-
tem between top-own and bottom-up approaches, 
organizations have arisen (sometimes private initia-
tives, but mostly NGOs: non-governmental organiza-
tions) that work towards resolving local challenges 
through community engagement and cooperation.

How Does It Work?
Engaging and empowering local communities in a 
participatory process to cocreate sustainable solu-
tions for their direct environment requires a well-
structured approach. This process starts by identi-
fying the interests, ambitions and abilities of local 
communities through thorough research and anal-
ysis of the specific area, often including interviews 
and data collection from scratch. 
 The next step is to activate the local community 
and raise awareness. The community members are 
key to defining appropriate solutions. Potential so-

lutions are explored by facilitating brainstorming 
sessions, community meetings and partnering with 
local networks. Ongoing encouragement and guid-
ance are necessary to support citizens. Additionally, 
it is important to reflect on implemented changes. 
The balance between top-down and bottom-up pow-
ers should be a dynamic one and managed carefully.

Example: Innovative Communities Onwards 
(InCommOn), Thessaloniki, Greece
InCommOn is a Greek civil non-profit organization 
(NGO), established in 2016, that promotes the cir-
cular economy through the activation of citizens. Its 
main objective is to offer solutions to environmental 
and social problems through interactive and creative 
cooperation with local communities. It specializes in 
a multi-disciplinary, participatory approach. 
 Kyklos, InCommOn’s Lab, is a participatory pro-
ject in the Ano Poli neighbourhood in Thessaloniki, 
testing in practice how a neighbourhood could be-
come more circular. Kyklos, meaning ‘circle’ in 
Greek, refers with its motto ‘no-one left out, no-one 
left behind’, to the circularity of ecosystems, where 
all parts play a role and nothing is wasted. To bring 
the community together and facilitate a dialogue 
about adopting circular practices in their daily lives, 
a physical space was created that is equipped for 
cultural, educative and creative activities. The space 
has become a reference point for the neighbourhood, 
attracting both local residents, including local refu-
gee and migrant integration groups, and people from 
other parts of the city. By organizing workshops and 
events on sharing and reusing products, the local cir-
cular economy is stimulated and social inclusion is 
fostered. The installation of a community composter 
in the nearby square has been a great success, bring-
ing together different stakeholders, including the 
municipality.

DESIGN OUTPUT MONITOR   
Use-driven Organizational Flexibility

Measurable output criteria set at the beginning of 
a process, stimulating fine-tuning between stake-
holders such as clients, designers, contractors and 
regulators, to achieve optimal circular output. 

Why? 
Building processes are complex chains of proceed-
ings and decisions, starting with the definition of 
the assignment, followed by subsequent design and 
construction phases, finally ending in the delivery of 
a project. In these processes, many stakeholders are 
involved, both sequentially and parallel, all with their 
own speciality and responsibility. 
 As building processes are usually based on con-
ventions that have been shaped by lessons learned 
during the years, it is hard to implement sudden big 
changes. Now that we want to turn our linear take-
make-consume-dispose processes into circular ones 
– closing building material loops by reusing, sharing, 
leasing, repairing, refurbishing, upcycling or recy-
cling – significant changes are needed though. When 
all parties involved, from clients to designers and 
from contractors to regulators, agree beforehand on 
clear and measurable output criteria, each of them 
can recalibrate their specific part of the process. 
Based on clear design output criteria, parties can 
easily understand what part of the project they are 
accountable for and how to change their output so 
that it meets the criteria. By monitoring the output 
during the process, possible failures can be detected 
quickly and replaced before it is too late. 

How Does It Work?
At the very beginning of the design process, it is im-
portant to determine which (often generic) circular 
principles and criteria apply to the project. The cho-
sen circular principles determine the design process 
and the technical design choices. Criteria can be set 
in advance, for example, regarding the maximum 
carbon dioxide emission, the lifespan of the building 
or the detachability of it parts. It is often difficult to 
add these criteria later in the construction process, 
because this requires interim changes. Furthermore, 
parties should be involved at an early stage, so that 

it becomes possible to explore what a choice for po-
tential materials would mean for legal matters (war-
ranties and liability) and management (maintenance 
required). This allows them to tailor their specific 
output to the specifications of the materials that be-
come available. When this is taken into account early 
on in the process, it can be done relatively efficiently. 
 As selecting and contracting all parties in the be-
ginning of a project is unusual, working with a de-
sign output monitor asks for different legal forms of 
collaboration. 

Example: The New Normal for Circular 
Construction, the Netherlands 
The New Normal is an innovative Dutch ‘standard’ 
with ambitious, but achievable performance output 
on circular design and construction. Making the cir-
cular ambition tangible beforehand, by describing 
what has to be delivered is both helpful for clients, 
designers, contractors and regulators. For this pur-
pose, a toolbox has been developed that can be used 
to determine what participating parties may be held 
accountable for. Within four main themes, such as 
‘flexibility’ or ‘environmental impact’, ten topics have 
been defined that all can be given a certain ambition 
at the beginning of a project. By expressing these 
ambitions in clear units, for example kg CO2-eq / 
square metres for embodied carbon or the ratio be-
tween new and reused materials, a concrete, meas-
urable output can be defined and monitored.
 The New Normal is a product of a Dutch network 
called Cirkelstad (‘Circular City’), a cooperation of 
both private and public members that share the am-
bition of accelerating circular building. Being devel-
oped carefully and integrally, the New Normal has 
the potential to become a building standard on a 
European level, meeting future European regulation 
regarding emission reduction, green investments 
and circularity.
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DEMOLITION BAN 
Time-based Legal Flexibility

Legislation that prevents existing building 
structures to be demolished, reducing the 
environmental impact of the building industry. 

Why?
The construction and demolition industries are ma-
jor contributors to global waste production and 
greenhouse gas emissions. In particular, the produc-
tion of concrete skeletons, a commonly used building 
technique, generates significant emissions because 
of the chemical process involved. Furthermore, the 
demolition of such structures, especially those made 
as monolithic, poured concrete structures without 
demountable joints, results in a high energy con-
sumption, high greenhouse gas emissions and an in-
crease of landfill waste.
 Moreover, the depletion of finite raw resources like 
chalkstone, pebbles and sand, crucial components 
in creating concrete, is another consequence of the 
construction and demolition process. 
 A possible solution to reduce waste production 
and conserve existing structures is implementing a 
demolition ban. Such legal limitations would help 
minimize the construction and demolition industries’ 
environmental impacts while preserving structures 
that have already contributed significantly to emis-
sions during construction. 

How Does It Work?
Currently, no European country has a demolition ban 
yet, but the European Union is proposing to devel-
op legislation that would prohibit the demolition of 
buildings with concrete structures. As opposed to 
being demolished, these structures would have to be 
thoroughly renovated. A future demolition ban could 
possibly follow the legal framework of monument-
protecting legislation, that is already widely accept-
ed in most European countries.
 The effect would not only reduce waste produc-
tion but also provide a greater incentive to design 
new concrete structures with a more serious focus 
on adaptability and flexibility. The proposed ap-
proach entails prioritizing building renovation over 

demolition and retrofitting new constructions to en-
hance their longevity and functionality.
 By limiting the possibility of demolition, legislation 
would encourage the adoption of sustainable prac-
tices, ultimately leading to a more circular economy.

Example: Tour Bois-le-Prêtre, Paris, France
The Tour Bois-le-Prêtre is a 16-storey tower block lo-
cated on the outskirts of Paris, originally designed by 
the French architect Raymond Lopez and construct-
ed in the early 1960s. After decades of neglect and 
ageing, the building required significant efforts to 
bring its apartments up to modern standards. While 
the French government initially considered demol-
ishing the tower, it ultimately organized a competi-
tion to solicit proposals for renovating the structure. 
The French Architects, Lacaton Vassal, won the 
competition with a proposal that had a cost lower 
than that of demolition and new construction and 
increased the living area of each apartment by ap-
proximately 40 per cent without raising rents. Their 
proposal was a radical transformation that involved 
adding new floors to the periphery of the existing 
building, creating additional living space, and enclos-
ing balconies and terraces. The project also included 
replacing the small windows with large, transparent 
openings that offered stunning views of Paris.
 Today the Tour Bois-le-Prêtre serves as a model 
for addressing the challenge of rehabilitating mass-
produced housing developments across Europe from 
the 1960s and 1970s and as a testament to the value 
of clever thinking and ingenuity in revitalizing ne-
glected urban areas. Jean-Philippe Vassal and Anne 
Lacaton’s design demonstrates how renovations and 
modernizing existing structures can be a resource-
ful, sustainable and durable way to avoid demolitions 
and improve our built environment. 
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EMISSION LIMITATION 
Time-based Legal Flexibility

Legal limitation of the emission of pollutants such 
as carbon dioxide, nitrogen or waste.

Why?
Although the Paris goals clearly state the need to 
limit our greenhouse gas emissions, every European 
country tackles the path to that goal differently. 
Buildings – both in their realization and exploitation 
phase – generate 36 per cent of the EU’s greenhouse 
gas emissions. While the necessary measures are 
widely known, it is difficult to guarantee the success 
of the sustainable approaches that individual parties 
use in their building projects. 
 By implementing legal restrictions for greenhouse 
gas emissions, initiators of building projects are 
obliged to develop their buildings with the necessary 
design and technology that meet the Paris goals from 
2014. This way, the emissions are regulated and mon-
itored through governmental legislation, ensuring 
the building’s limited impact in terms of emissions no 
matter what users of the buildings do. Without these 
regulations, the efficiency of the building proposals 
is unreliable and difficult to track and control. As a 
result, governmental ambitions can be stated but, in 
their execution, remain unsupervised.

How Does It Work?
Controlling emissions through governmental regula-
tions has already been an established tool in many 
areas such as public transport, energy production 
and many other aspects of the industry. In the build-
ing industry, the government has to identify the high-
est acceptable pollutant production in both the con-
struction and use of a building, and then legally hold 
the developers of the building accountable. 
 In order to legally enforce limitations successfully 
regarding greenhouse gas emissions, the govern-
ment has to define penalties for exceeding the limits. 
Setting a fine or legal consequence makes it inad-
visable for building proposals to neglect the emis-
sions regulations. An example of the effect of these 
implementations is seen in the Netherlands. Due to 

European legislation, the government is obliged to re-
duce the emission of nitrogen close to Natura2000-
protected nature reserves. As a result, construction 
and farming in these regions are limited. 
 Controlling emissions of nitrogen, carbon dioxide 
and even waste with legal enactments, help in realiz-
ing higher ambitions and allows for a more effective 
way of tracking progress across different initiators 
and other stakeholders. 

Example: Future Homes and Buildings Standard, 
United Kingdom
In 2021, the United Kingdom has implemented a na-
tional law that enforces new building projects to re-
duce carbon dioxide emissions during their exploi-
tation phase. New homes and buildings in England 
will have to produce significantly less carbon dioxide 
under new rules. The government announced this 
initiative to help the country move towards net zero. 
This example is one of the first proactive government 
actions in Europe. 
 Under the new regulations, carbon dioxide emis-
sions from new build homes must be around 30 per 
cent lower than current standards. The English govern-
ment focuses on this as heating and powering build-
ings currently comprise 40 per cent of the UK’s total 
energy use. It highlights the importance of improving 
the country’s built environment and sets exemplary 
standards for other European countries to follow. 
 The UK government executed this legislation with 
very transparent and open communication. The de-
partment received a wide-ranging response from 
different individuals across organizations, represent-
atives and trade bodies, industry professionals, aca-
demics and individual members of the public to their 
initial proposal. By reviewing these comments and 
concerns and carefully responding to such issues, 
the government’s official limitations are responsible 
and reasonable. 

MATERIAL PASSPORT    
Time-based Legal Flexibility

Identifying certificate for building materials that 
helps understand their origin and possible future. 

Why?
The building industry is currently based on a constant 
supply of new materials. As a result, the construction 
sector is accountable for the largest consumption of 
primary materials. Due to a lack of natural resources, 
however, it is increasingly important to reuse existing 
material goods. 
 Persistent, recurring problems regarding the reuse 
of building materials are their availability and ques-
tions about their origin and quality. When the inten-
tion is to reuse materials in a building project, how 
can it be ensured they arrive in time? What is their 
actual quality and how can the contracting company 
guarantee its condition and lifespan? Finding appro-
priate answers to these questions requires organiza-
tional systems that support and enable the reuse and 
recycling of materials. 
 By utilizing a centrally registered Material Pass-
port (MP), available materials intended for reuse can 
be effectively traced and identified. When the pass-
port includes comprehensive data on location, avail-
ability and age, contractors can easily plan their cir-
cular building projects and are able to make promises 
about the quality of the materials.

How Does It Work?
Ideally, the Passport is registered in an accessible 
database before the material is used in a building 
structure. The building then acts as a ‘material bank’ 
and once it is demounted, or altered, there is a de-
tailed inventory of all the materials, components and 
resources in the building as well as their location. 
Thus, materials are not only to be part of a building, 
but also have an independent value outside of the 
current construction.
 In theory, this system acts similarly to a library. By 
categorizing, documenting and identifying books, 
these can be lent out to different users. Every book 
is listed digitally in an organized system and, in its 

physical absence, is traceable to its current owner 
or location. Due to this system, books don’t have to 
remain stationary but can be lent out to different us-
ers and locations. Like books, materials would re-
main accessible for generations. After the use of a 
resource in one construction, it could be repurposed, 
in another building or product. Again, the material 
would be registered, documented and saved digitally 
to trace its location and current owner. 
 Currently, the Material Passport is primarily used 
in individual projects, but it is promoted by the EU 
Horizon Europe Framework Programme. If a Passport 
is obliged for every single building element in future 
building legislation, circular building could easily be-
come the starting point for all our building projects.

Example: Nest, Duebendorf, Switzerland
The Nest building, the flexible structure of which 
was designed by Gramazio Kohler Architects, is a 
building laboratory that demonstrates how to incor-
porate both recycled materials and flexibility into a 
new construction. The core of the building is made 
from a simple concrete backbone with three horizon-
tal platforms, on which single modules are inserted 
that are demountable if the function of the building 
changes. The individual units have been designed for 
maximum sustainability; they are built from materi-
als that are fully recyclable, reusable or compostable. 
 All materials used are stored in a material data-
base and can be returned to the material cycle if the 
building unit chooses to change its function. This al-
lows the structure to evolve with time without creat-
ing material waste. 
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RECURRENT HOUSING FUND    
Time-based Financial Instrument 

Fund with a seed capital, making it possible to 
buy vacant property, refurbish it and make it more 
sustainable. Renting or selling the sustainably 
renovated houses enables the fund to invest in 
new projects.

Why?
Access to housing is a fundamental right, yet it re-
mains a major challenge for many people in Europe. 
Not only the limited availability of affordable housing 
is problematic, but also the fact that the affordable 
housing that is available often appears to be in a poor 
state, lacking energy-saving features and having 
poor, or even no access to sustainable energy sourc-
es. Tenants living in lower-quality homes might not 
pay high rents, but face serious maintenance costs 
and high energy bills.
 The high cost of housing in urban centres makes it 
difficult for people to participate in society and build 
up a career, which contributes to social exclusion and 
inequality. The lack of affordable housing is mostly 
bigger when a local housing market is dominated by 
the private sector, while commercial landlords are 
more interested in making good profits than in pro-
viding affordable housing. In case commercially of-
fered housing is affordable, sometimes the quality of 
it is relatively poor. Also privately owned homes can 
be in poor condition as the owners may not be able 
to afford to make their property more sustainable, 
which might eventually make it impossible for them 
to sell it. The issues around housing access are com-
plex, and require a coordinated and comprehensive 
response from governments, policymakers and civil 
society.

How Does It Work?
Municipalities can incentivize private property own-
ers to offer affordable housing. Tax incentives, such 
as reduced property tax rates, can be used to per-
suade landlords to rent out their properties at re-
duced rates. It is important that regulations are set 
for the quality and the level of sustainability, so that, 
for example, tenants are not confronted with unaf-
fordable energy-bills. Another option is to offer rent 
subsidies to tenants who live in properties above the 

rental price index. This would allow property owners 
to receive market rent while still providing affordable 
housing options to renters. Public-private partner-
ships could also be established, where developers 
partner with the local government to build affordable 
housing units in exchange for tax incentives or other 
benefits. These subsidies or partnerships allow par-
ties to engage in projects relating to sustainability, 
such as the use of renewable energy sources or a low 
carbon footprint. 

Example: Yes we rent!, Mataró, Spain
The project ‘Yes We Rent!’ aims to increase the of-
fer of affordable rental housing in the city of Mataró, 
Spain. Cooperatives of tenants offer favourable con-
ditions to homeowners by generating an affordable 
and stable rental supply in the long term. In return, 
these cooperatives demand that the housing made 
available is in a good condition, so the energy bills 
won’t be too high.
 As an instrument of inclusion, ‘Yes We Rent!’ tack-
les a double challenge: ‘people without flats, and 
flats without people’ in a context where the housing 
market is highly deregulated, owner-dominated (75 
per cent of the homes are owner-occupied) and high-
ly volatile. There is a dramatic shortage of affordable 
housing in the city, and rents have risen by 27 per 
cent over the last three years, leaving the city’s social 
housing sector totally incommensurate to demand. 
However, there are some 3,500 ‘flats without people’ 
– properties sitting empty because their owners do 
not have the resources to renovate them or are afraid 
tenants won’t pay their rents.

UPCYCLING  
Time-based Financial Instrument

By discovering uses that add value to poorly valued 
waste materials, circularity and reuse become 
a beneficial alternative for the conventional, linear 
way of producing materials.

Why?
The current economic production system is becom-
ing increasingly problematic. Firstly, it relies heavily 
on the extraction of finite natural resources, which 
are being depleted at an unsustainable rate. This 
leads to a range of negative environmental impacts, 
including deforestation, water pollution, greenhouse 
gas emissions and climate change. Secondly, the 
current economic production system is based on a 
linear model of production and consumption, where 
resources are extracted, processed into goods, and 
then discarded as waste. This model generates enor-
mous amounts of waste and pollution, which harms 
the environment and human health more and more. 
 Upcycling is a model of production and consump-
tion that aims to minimize waste and resource de-
pletion. Basically, the idea is that waste can be 
trans formed into a valuable resource, creating a 
closed-loop system that reduces environmental im-
pacts and creates new economic opportunities while 
fostering economic development and social equity.

How Does It Work?
One way to upcycle materials and products is to re-
pair them when they are at the end of their ‘first’ lifes-
pan. Good examples of this way of upcycling are the 
dismantling and reuse of components of buildings, 
vehicles or electronics. Another way of upcycling is 
by discovering uses that add value to poorly valued 
or waste materials. Instead of disposing of these ma-
terials, they can be repurposed or transformed into 
new products. Good examples of this are the use 
of rags as building insolation and the processing of 
scrap wood into furniture. The circular economy is 
critical for achieving sustainable development goals 
and ensuring a more resilient and equitable future 
for both the planet and its inhabitants. However, it 
must be said that many production systems are not 
suited yet for circularity and therefore consider cir-

cular production as an alternative that is more ex-
pensive. 

Example: APPLAUSE, Ljubljana, Slovenia
Invasive alien plant species pose one of the greatest 
challenges to European ecosystems. They threaten 
native vegetation, destroy agricultural land and cost 
the European economy billions of euros every year. 
Many of them are removed on a daily basis, mainly by 
burning. In Slovenia, there are no special landfills for 
invasive alien plant species (IAPS), so all collected 
biomass is sent to incinerators.
 The APPLAUSE project in Ljubljana brings a com-
pletely new approach to the challenge of waste bio-
mass. IAPS are seen as a resource and the starting 
point for a new business model: through large-scale 
education and awareness campaigns, citizens are 
encouraged to participate in the harvesting and 
use of IAPS. Educational campaigns encourage and 
teach them how to harvest and collect alien plants, 
which can then be processed at home or at a pro-
cessing centre. Collected IAPS are used in three 
main ways: at home (e.g., food, dyes), in guided 
workshops (e.g., to make wood or paper products) 
and in artisanal laboratories (e.g., to make innovative 
products with market potential in social enterprises, 
employing vulnerable groups).
 As a Zero Waste City, Ljubljana has recognized 
the potential to establish a systematic participa-
tory model that uses collected biomass to develop 
new sustainable products. Thanks to this platform, 
Ljubljana successfully employed circular production 
to control IAPS, instead of incinerating them. The 
project has trained at least 2,350 citizens and col-
lected over 45,000 kilogrammes of alien plants to be 
used in wood and paper production.
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LIFE CYCLE FINANCE    
Time-based Financial Flexibility

Linking the development accounts to the 
operational accounts.

Why?
Since the majority of construction projects are built 
by large development firms whose main interest lies 
in selling a building with the highest profit, the sus-
tainability of a project is often neglected. The initial 
costs of investing in sustainable buildings are usu-
ally higher than conventional building costs. When 
developers sell their building projects directly after 
completion, the incentive to invest in sustainable 
measures is lost as there is no direct financial output. 
 However, the durability and longevity of the build-
ing eventually counterbalance these costs and often 
even result in lower costs overall. 
 The impacts of investing in sustainable and fu-
ture-proof building methods only appear over time. 
Financial arrangements that combine the initial in-
vestment with the long-term exploitation of the prop-
erty are life cycle financial arrangements. Life cycle 
finance is achieved by bringing the responsibilities 
of the development and the management phase in 
one hand. If the developers also profit from the long 
life cycle of a building, it would guarantee a stronger 
incentive to build sustainably. That higher initial in-
vestments in more building quality lead to a longer 
lifespan is proven by our monuments, which are still 
highly appreciated, sometimes even centuries after 
their completion.

How Does It Work?
Life cycle finance works best when development 
and maintenance are done by the same company. 
Investments in all kinds of quality, from durable ma-
terials to sustainable installations, from casco flex-
ibility to extra insulation, lead to a higher apprecia-
tion of the property by the initiator itself. On a larger 
scale, companies that rent out property, such as 
housing corporations or real estate investors, are 
suited for life cycle finance. But also social institu-
tions such as hospitals, libraries, townhouses and 

sports clubs could be developing their own property.
Since a developer’s trigger will mostly be financial, 
sustainability in a building should be financially prof-
itable. Developers with ‘green’ ambitions or with sus-
tainable goals are aware of this economic trigger and 
will focus on profitable, sustainable investments. 
Even when they sell their development directly after 
completion, they want to be sure that their sustain-
able promises to the user will come true. 
 Regular developers can also be encouraged – or 
even forced – to invest in sustainable buildings by 
banks, lenders and insurers that set restrictions for 
their loans or risk coverages. With a smart set of re-
quirements, conditional loans or restricted insurance 
guarantees can very well lead to a sustainable ex-
ploitation period. Finally, governmental incentives or 
restrictions can stimulate a better life cycle finance. 
With subsidies or regulations regarding the basic 
quality of a development, profits made during the life 
span of the project can be spread out better between 
the initial and the successive phases of it.

Example: Hermann Miller Factory, Bath, United 
Kingdom
Factory buildings are often subject to change due to 
their company’s needs. While this regularly leads to 
vacancy and relocation of the company, the Herman 
Miller factory in Bath was built to anticipate this 
change. Throughout the years the building accom-
modated a production rate that was six times higher 
than the initial plan. The modular building was so 
flexible that in 2020, after the closing of the indus-
trial activities, it could be easily transformed and re-
purposed to become part of the Bath Spa University 
of Art and Design.
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MODULAR BUILDING    
Time-based Spatial Flexibility

Building with repetitive, easily transportable and 
combinable modules.

Why?
Conventional building tends to be a bit impractica-
ble. Raw building products are transported to a build-
ing site where they have to be stored, waiting for the 
right moment to get assembled in unpredictable 
weather circumstances. This traditional process pro-
duces lots of greenhouse gases, has a negative im-
pact on the immediate surroundings of the building 
site and its quality depends on local circumstances. 
 Modular buildings, on the other hand, offer sev-
eral advantages over conventional building types. 
The production of modular building elements takes 
place in factories, where it is easier to collect and 
store building products. Since circumstances in the 
factories can be better controlled, the precision and 
quality of the building element is usually higher than 
building elements that are manufactured on site. 
Furthermore, this type of manufacturing offers bet-
ter control over waste and emissions. Working con-
ditions for builders are better too.
 The use of prefabricated building elements can 
also increase cost-effectiveness. Especially when 
manufactured in large quantities, savings in materi-
als, energy, and labour costs can be made. In addi-
tion, shorter development and construction times of-
fer the advantage of being able to respond quickly to 
changing space requirements. It is easy to imagine 
the modules being moved to another location after 
some time for reuse, representing a form of circular 
use of building materials. 

How Does It Work?
The development and construction process of modu-
lar buildings begins with the planning phase. In this 
step, the customer’s demands are determined, and 
a design is made. Once the decision for a final de-
sign has been made, the building elements are pre-
fabricated in factories, either in series or customized. 
However, it should be noted that modular construc-

tion requires more permanent building facilities, 
such as factories and warehouses, than traditional 
construction, which is mostly done on temporary 
sites. Therefore, modular construction is more cost-
effective when the flow of production is regular and 
unceasing.
 Prefabricated modules are transported as finished 
products to the construction site where they are as-
sembled. This shortened and cleaner construction 
process impacts the environment less than conven-
tional construction. If renovations become necessary 
after some time or if the spatial requirements change, 
the buildings can be dismantled into their individual 
elements and taken away. In the factories, the indi-
vidual elements can be disassembled or renewed 
and adjusted before being reassembled elsewhere.

Example: Modular School Buildings, Berlin, 
Germany
To address the shortage of classroom capacity, 
Berlin’s education and housing authorities collaborat-
ed with private architects to design a modular build-
ing type that can be used to extend existing school 
buildings. On ready-to-build spaces of school sites, 
these buildings can be constructed within six to ten 
months and have a service life of at least 50 years. 
 The assembly of the off-site prefabricated build-
ing elements is accomplished according to individ-
ual demand in four standard sizes with 12, 16, 22 or 
24 classrooms, associated group workrooms and an 
optional cafeteria. Since 2013, the Berlin adminis-
tration has completed approximately 80 of these 
modular school buildings, and 60 more are in the 
planning stages, with newer models consisting of 
wooden building elements. In case student numbers 
decline in the future, the buildings can be disman-
tled at short notice and the individual modules used 
for other purposes. The students can then be accom-
modated in the existing main school buildings.

RE-INTERPRETATION  
Time-based Spatial Flexibility

A different interpretation of an existing building 
structure.

Why?
Challenges related to climate change often require 
innovative solutions that seem to run counter to 
conventional structures and practices. When imple-
menting such innovations, the potentials of existing 
structures are often neglected. In urban develop-
ment in particular, it is even a widespread practice 
to eliminate already existing structures to enable the 
creation of new solutions. 
 Re-interpretation, on the other hand, aims at inte-
grating existing structures as an elementary part of 
problem-solving rather than as an obstacle in finding 
solutions. Successful forms of re-interpretation are 
often inspiring examples of circularity, showing how 
existing structures can be used for a purpose other 
than their original one. 
 Successful re-interpretations can contribute to 
the creation of climate-resilient cities by signifi-
cantly reducing the need for new construction and 
thus resource consumption compared to demolition 
and new construction, thereby minimizing environ-
mental impacts. Re-interpretations often lead to 
the revitalization of neglected structures, in which 
diverse social functions can be housed without tak-
ing up more space. The creation of newly interpreted 
spaces can also result in the emergence of innova-
tive places that have an identity-giving character for 
residents and can have a lasting positive impact on a 
neighbourhood.

How Does It Work?
Re-interpretations require a high degree of creativ-
ity and usually relate to building structures that no 
longer meet the contemporary requirements of a 
changed environment. In order to develop successful 
concepts, therefore, precisely such spaces or objects 
must first be identified, and their building structure 
examined in detail in terms of its strengths for pos-
sible alternative uses. 

Setting circularity as a standard for future redevelop-
ment asks for innovative concepts for new building 
structures, anticipating their re-interpretation once 
they become outdated in the future due to changing 
circumstances. Examples of structures that should 
already include possibilities for future re-interpreta-
tion are underground parking facilities in urban are-
as that are introducing traffic-reducing measures, or 
office spaces in locations that are witnessing chang-
ing work patterns and require new functions.

Example: Energy Bunker, Hamburg, Germany
After the former flak bunker in Hamburg’s Wilhelms-
burg district stood empty for over 60 years follow-
ing the end of the Second World War, a conversion 
and reuse concept was developed and implemented 
on behalf of the Hanseatic City of Hamburg as part 
of the International Building Exhibition, which took 
place in Hamburg from 2006 to 2013. The central 
challenge was to put a massive and inflexible build-
ing, built to be indestructible, to a new use after los-
ing its original function of protecting residents from 
air raids.
 In 2013, the remodelled building was opened as an 
energy bunker, producing clean energy from renew-
able energy sources for around 2,000 households 
in the neighbourhood. At the heart of the project is 
a two-million-litre water storage tank that serves as 
a large heat buffer in the energy bunker and as the 
heart of a local heating network. Complementing the 
technical functions, a café including a viewing plat-
form was built at a height of 30 metres to attract visi-
tors. The re-interpretation has succeeded in trans-
forming a historic building that seemed obsolete into 
a centre that presents innovative and forward-look-
ing solutions for energy supply. 
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MICROCLIMATE MODIFICATION    
Use-driven Spatial Flexibility

Small-scale interventions in the public realm that 
diminish the negative effects of climate change 
such as heat stress, flooding or air pollution.

Why?
Reducing the negative impacts of climate change 
in urban areas usually requires large-scale climate-
adaptive measures, for example strengthening urban 
green belts, redirecting traffic flows or mitigating 
river flooding. Small-scaled, easily integrable and 
cheap interventions, however, can also help increase 
a city’s resilience to the impacts of climate change. 
Because such measures usually involve significantly 
less administrative effort and the decision-making 
processes are limited to the local level, such micro-
climatic modifications can usually be implemented 
quickly and inexpensively. 
 Well-positioned microclimatic modifications can 
improve the quality of life in cities, for example by 
helping to reduce noise, heat or pollution for resi-
dents or by improving air quality. The visibility of 
such measures in public spaces can also lead to in-
creased awareness among city residents of the need 
for climate adaptation measures and of their effec-
tiveness. Ideally, citizens are even encouraged to be-
come active themselves and implement appropriate 
measures in their private sphere. Even if the effec-
tiveness of single measures remains limited, syner-
getic effects can be achieved through the combina-
tion of many small measures or city-wide networks 
can be established, which contribute to increased 
resilience of a city to the impacts of climate change. 

How Does It Work?
For a successful implementation of microclimatic 
modifications, local climatic challenges must first 
be identified to understand if and how they can be 
improved through small interventions. Local climate 
issues suitable for microclimate modification are for 
example heat stress, rainwater floods or bad air qual-
ity. Examples of measures that can improve micro-
climates are numerous. The most interesting ones 
are cheap, low-tech and easy to implement, such as 

planting a tree, removing tiles from gardens, green-
ing roofs and installing nest boxes or so-called insect 
hotels. In some cases, it may be worthwhile to imple-
ment innovative or high-tech measures. Recently, for 
example, some cities have successfully tested moss 
walls that filter harmful particles from the air or wa-
ter vapor sprays that cool the surroundings and help 
combat heat islands.
 It is recommended to somehow monitor the re-
sults of the modification. If the small-scaled meas-
ures prove successful, they may be scaled up. 
Relatively easy, microclimatic measures could be 
subsidized by municipalities. In this respect, a city’s 
resilience to the effects of climate change can be col-
lectively addressed by many residents. 

Example: Climate Shelters, Barcelona, Spain
The municipality of Barcelona, in collaboration with 
public and private entities, has established a network 
of climate shelters in the city. These help to coun-
ter the threat of heat waves that lead to increased 
health risks and mortality, especially among vulner-
able groups such as elderly or chronically ill people. 
Such climate shelters are small, publicly accessible 
spaces, either in existing buildings or in new build-
ing structures, either with an indoor or an outdoor 
quality. The places offer good thermal comfort, free 
drinking water and comfortable furniture to rest. The 
shelters are located in school buildings, sports facili-
ties, museums, public squares or parks. Outdoor are-
as operate during the preventive stage for heatwaves 
between 15 June and 15 September, while indoor ar-
eas are open all year round and can therefore also be 
used to protect from the cold. There is now a network 
of over two hundred climate shelters in the city, with 
95 per cent of residents having to walk less than 10 
minutes to the nearest one.

CONVERTING TRADITION    
Local Spatial Flexibility

Traditional building methods contain local 
knowledge about the optimal combination of 
available building materials, dealing with local 
climate risks and costs. Generic, industry-driven 
building systems lack this knowledge.

Why?
Twenty-first-century sustainable architecture aims 
to re-establish a harmonious relationship between 
humans and nature. This relationship is already evi-
dent in traditional building practice and architec-
ture. For thousands of years, anonymous builders 
searched through trial and error for ways to create 
climate-adaptive buildings that provided indoor 
thermal comfort, by taking into account geographi-
cal and climate factors. Limited by the opportuni-
ties offered by their local environment, they came up 
with resourceful solutions using available materials 
and tools.
 Despite significant differences between modern 
and past lifestyles and demands, the accumulated 
knowledge of the past can serve as a valuable re-
source for designing contemporary buildings that 
are both adaptable to local climates and incorporate 
sustainable practices.

How Does It Work?
Traditional architecture can be converted into con-
temporary sustainable designs by taking the local 
climatic and geographical knowledge and adapting 
to it using modern building techniques and materi-
als. This can include using passive design strategies 
to provide natural heating, cooling and lighting, as 
well as utilizing environmentally friendly materials 
and incorporating circular design principles to re-
duce waste. A thorough analysis of the local climate 
and geography is crucial in determining the optimal 
placement, orientation and shape of the building, en-
suring it’s both comfortable and functional. Factors 
such as prevailing winds, sun exposure and day-
light are key elements in the design process and can 
greatly impact the comfort and performance of the 
building. Furthermore, combining locally sourced 
materials and traditional building techniques with 
contemporary technologies and materials can result 

in buildings that are both sustainable and culturally 
and socially relevant.

Example: House of the Winds, Santorini, Greece
The Cyclades are a group of islands in Greece that 
have a Mediterranean climate with mild, windy win-
ters and hot to warm summers with varying levels of 
humidity. With low rainfall and the nearby sea pro-
viding cooling breezes at night, the local vernacu-
lar architecture evolved in response to the climate, 
resulting in a unique, highly contextual style. The 
settlements feature an organic form with high den-
sity and repetitive building volumes in simple cubic 
shapes.
 The ‘House of the Winds’ (2013) by Couvelas ar-
chitects resonates traditional knowledge of position-
ing and designing buildings that successfully deal 
with local circumstances. For this house, which has 
a modern appearance, the north wind became the 
guiding design tool, determining the building’s vol-
umes and the location of its openings. Thick walls 
were constructed to provide protection against the 
wind and to ensure a stable indoor temperature dur-
ing the hot summer months. Funnels formed within 
the mass of the thick exterior walls deflect the wind, 
thus creating a protective wind curtain in front of 
the corresponding openings. Part of the house is 
constructed underground, a common practice in 
Santorini’s cliffs, contributing to passive cooling.
 The materials, such as the coarse peach-coloured 
sand used for the coating of the exterior surfaces and 
the pumice stone used for roof insulation, have a di-
rect link to the local environment, blending in with 
the surrounding earth and creating a harmonious, 
timeless and yet contemporary aesthetic.
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4. Examples of a Flexible City

In this chapter we show how circularity and climate adapta-
tion is taking shape in Europe, using a number of completed 
projects as examples: they are illustrative of a new way of 
working and a new mentality, with a central emphasis on 
reuse, social inclusion and the time factor. A description is 
given of how each project was realized using the flexible 
instruments presented in earlier chapters.
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by principles of locality and sustainability and con-
necting with the region’s landscape and people. The 
construction site, a large-scale prototype, brought 
together many local partners and was the occasion 
for collective workshops and training sessions on the 
materials and techniques developed. The resulting 
building is a true living lab, a space to experiment 
in and in that sense, it is a building that will never be 
finished.

Organizational 
Atelier LUMA is deeply connected to its geograph-
ic and cultural environment: the Camargue region, 
the Alpilles mountains, and the Crau plains. Atelier 
LUMA’s work began with a cartography of the differ-
ent industries, plants, resources and waste products 
in the region identifying streams of materials and lo-
cal knowledge. Atelier LUMA engaged an extensive 
network of scientists, institutional and industrial 
partners to research bioregional resources of the 
Camargue region, in order to develop building ma-
terials. Mainly sourced from agricultural and quarry 
waste streams in the region, different resources were 
collected, studied and developed. 
 For the rammed earth – compressed earth blocks 
and earth mortar – Sarragan debris sand and Nimes 
demolition waste were used. These materials were 
used for the load-bearing internal walls in the build-
ing and gave them their characteristic white colour. 
Earth (base layer) plaster was composed of the or-
ange clay slurry from Vallabrix as well as Sarragan’s 
debris sand. The resources were wet, mixed, sprayed, 
compressed, smeared and/or cured in order to dis-
cover their potential as a building material. This 
resulted in both handmade and lab testing. Those 
deemed to have potential were further developed 
into full-scale validated prototypes, with the involve-
ment of the executing craftsmen and contractors. 
The validation happened through different sets of 
norms (German, French, European). In the end, six 
building materials were developed and validated. 

Legal 
The method of Atelier LUMA can be seen as the man-
ifestation of a sustainability protocol based in the 
Camargue bioregion aiming to promote a sustain-
able production and consumption model of closed 
regional and biobased loops. These shared goals of 
Atelier LUMA formed the basis for the selection of 
all the partners involved. From the designers and the 
farms and quarries to the craftsmen who helped with 
the optimization of the production processes and the 
renovation of the building.

Financial 
Atelier LUMA is funded by Maja Hoffmann, a Swiss 
art patron and heiress to the Roche pharmaceuti-
cal fortune. Hoffmann grew up in Arles, where her 
father, Luc, was a pioneering naturalist who fought 
to conserve the region’s Camargue wetlands and co-
founded the World Wildlife Fund. She sees Atelier 
LUMA as a means of continuing his work. 
 In 2004, Hoffmann founded the LUMA Foundation 
(Zurich) as a vehicle for her ongoing artistic commit-
ments, followed by LUMA Arles (France) in 2013, 
an experimental and cross-disciplinary platform 
dedicated to the production of exhibitions, art and 
ideas, research, education and archives. The LUMA 
Foundation includes a resource centre designed by 
architect Frank Gehry; various industrial buildings 
renovated and converted by architect Annabelle 
Selldorf; and a public park designed by landscape 
architect Bas Smets. The site’s main building, by 
Gehry, opened in the summer of 2021, and uses 
tiles made out of salt that were produced by Atelier 
LUMA. Le Magasin Électrique, where Atelier LUMA 
is housed, was completed in May 2023. 

Spatial 
All of Atelier LUMA’s research themes are related to 
biobased building. A team of 30 researchers – with 
backgrounds in product design, chemistry, sociology, 
biology, economics and engineering – has been stud-
ying everything from algae dyes to sunflower leather. 
Following extensive testing and certification, many 
of these experimental materials were used in the ac-
tual building. 
 With its Algae Lab, Atelier LUMA is working on 
the production of biopolymers that can be used as 
biodegradable plastics. The Camargue Cane work-
shop explores how Provencal cane, which is found 
in abundance in the south of France, can be pro-
cessed to produce a pulp from which you can make 
paper or even large laminated panels. The Smart 
Fiber Factory uses the agricultural waste of the local 
rice production, processing its fibres to create high-
quality biostratified materials, using the entire waste 
stream. The Atelier’s Sunflower Company only uses 
the waste from sunflower cultivation for different 
products, one of them being the earth plaster that 
was used in the building. It contains the chopped 
stems and piths of the Camargue sunflower waste. 
While the strong stem fibre gives structure, the soft 
and elastic pith provides for a lightweight aggregate, 
resulting in a porous and elastic plaster which ab-
sorbs sound at the same value as PUR foam acoustic 
panels, reaching an of 0.7 (tested in ENTPE Lyon). 
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