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Building for Biodiversity

Resume

Initiated by Maike van Stiphout and Yvonne Franquinet a formation of partners from various fields conceived 
the plan for a range of activities based around designing nature inclusive or designing for biodiversity, starting 
in the second half of 2014 and continuing into 2015. This involves spatial design at all scales for a new kind of 
urban habitat that is suitable not only for people but explicitly also to the widest possible biological wealth.

The project includes a broad research and a tapered design workshop on location in Cruquius area in 
Amsterdam. Research and design workshop, an interdisciplinary team composed of biologists, designers, 
architects, landscape architects, urban planners and an architectural historian. In a subsequent process an 
exhibition, a symposium and the signing of an agreement with the owners of Cruquius area will be organised 
together with partner Acam. 

Cruquius is a pilot area that transforms on the basis of a set of rules, without a pre-established 
master plan. A transformation from an industrial to a peri urban residential area.

Cruquius area

Indische buurt Flevopark

Easter Dock area

Zeeburgereiland
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Introduction and goal
Landscape architect Maike van Stiphout (DS landscape architects), author of this application, and fellow 
architect Mathias Lehner (design office lehner gunther) are the initiators of the project. They both cherish a 
professional interest in designing for biodiversity for a long time. 

Maike van Stiphout is director of the Amsterdam-based DS landscape architects since 1993. One of the 
objectives of this office is that their own projects make biodiversity increase. Intended transformations must 
lead to more room for nature. Maike van Stiphout notices that nature inclusive development in the Netherlands 
is still in its infancy. She wants to build a bridge between architects and landscape architects on the one hand 
and ecology and biology experts on the other, but also, for example, manufacturers of building materials. 
She wants to gain more knowledge and pay more attention to nature inclusive development as the basis in 
construction.

With this endeavor, she found a partner in architect Mathias Lehner (Austria, 1972). He is co-founder and 
director of the multidisciplinary design lehner gunther in Amsterdam. He is an architect specialised in business, 
communication and social aspects of architecture within an (inter) national professional network. For the BNA 
(Association of Dutch Architects), he leads the program BNA International. By his Austrian background Mathias 
Lehner is more than just familiar with building nature inclusive, because the German language spoken countries 
have the lead in this.

To publicise the potential of nature-loving development  Maike van Stiphout and Mathias Lehner launched the 
website nextcity.nl in the spring of 2014.

nextcity.nl

Within the intended collaboration in the project presented Maike van Stiphout and Mathias Lehner are the 
performers of research and the organisers and facilitators of both the four-month design research and a design 
workshop for a week in Cruquius area.
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The urgency of nature inclusive design lies in a confluence of developments. Most of humanity has been 
designated for its survival in the city. The percentage of the world population that lives in cities grows from 50 
to 75 percent. That fact alone stirs speculation about natural inclusive cities, where natural values are being 
taken for granted. Simultaneously the phenomenon occurs that plants and animals penetrate deep into the 
city, looking for environments that are decreasingly available in the frequently used unilaterally countryside. 
Biodiversity in rural areas decreases more quickly than in the city.

Biodiversity
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On a more abstract level, it can be noted that a growing segment of the design professional world realises that 
cities are part of a global ecosystem and as such belong to nature. This shows the old distinction between city 
and nature is disapearing permanently.

With this combination challenging questions will rise for spatial designers. It offers them an opportunity for an 
interdisciplinary and even cross-sectoral repositioning. By creating conditions in the design for a wide variety 
of life forms, they can also help increase biodiversity in the environment of the city as a natural ecosystem. But 
how should they do this? How can they give shape to an environment that is both city and nature? How can and 
will we build in a city for people, plants and animals at the same time?
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Example of nature inclusive design where building for biodiversity is included in the masterplan. A cross section seems to 
be a good tool for researching nature inclusive design and communication. (Station Biesbosch: DS, VenhoevenCS en Wim 
Timmermans)

Main objective of the project is to help finding answers to such questions, and support the development of 
nature inclusive design and design for biodiversity. With this purpose, parties are brought together, knowledge 
and ideas are being exchanged and a creative proces is stimulated. Biologists, architects and designers give 
their knowledge  input on a equivalent level. The aim is to increase the affinity with nature inclusive design in 
these professional sectors and give it a firm place on the agenda of a growing number of stakeholders.

Relevant in this context is that the emerging interest in nature-loving design is in conflict with the nature 
exclusive attitude in development and maintenance nowadays in the Netherlands. When property is being 
developed, landowners fear for its value, while in the end, property in a green, natural setting features a 
remarkable added and stable value. There is still a world to win. In addition, it is important to let a broader 
public that there are new ways of thinking about integrating on the one hand, both city and architecture and the 
other flora and fauna - a development ahead to another future environment for all city dwellers.
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Project description

Each project phase will be build on the outcomes of the previous phase. Site-specific and site-wide accents 
alternate in the phases. The same counts for theoretical and practical, application-oriented accents. Below an 
overview of the successive stages.

Phase 1 - Preliminary and reader
In preparation for their supporting role in the research and design workshop Maike van Stiphout and Mathias 
Lehner perform a pre-research, powered by four visits. The destinations will be outside the Netherlands because 
of the relative backwardness of our country in relation to the subject. The aim of the visit is to obtain information 
about different, complementary aspects of building nature inclusive. Alternately it turns to policy issues, 
economic and financial snags, the historical influence of history and climate on urban biodiversity and the 
specific measures that are within everyone’s reach. Interviews will be part of the visits. Based on the four visits 
and interviews, plus the knowledge obtained at this stage, a reader is made for the benefit of the participants in 
the research project phase 2.

In this first phase the following four visits are envisaged:

Stefan Klotz

First visit
In the German Halle is an encounter with Dr. Stefan Klotz, Head of Department Community 
Ecology and with Dr. Sonja Knapp: Scientist of the Department of Community Ecology both at 
the Helmholtz Centre for Environmental Research in Halle.

Stefan Klotz and Sonja Knapp are co-authors of an article reporting on a historical-ecological 
research into the composition of the urban flora in Halle for a period of three hundred years 
(Sonja Knapp, Ingolf Kühn Jens Stolle, Stefan Klotz, Changes in the functional composition 
of a Central European urban flora over three centuries. in: Perspectives in Plant Ecology, 
Evolution ans Systematics (12-2010, p.235-244). In this article changes in land use, such as 
the transition from an agrarian to an urban society, are emerged as a key driver of changes 
in species variety. Climate change, pollution and changing preferences of gardeners prove to 
be significant. The large human impact on biodiversity are indisputably established in this 
study.

Second visit
In the German city of Stuttgart is spoken by Ortwin Renn, Professor of Sociology of 
Environment and Technology at the University of Stuttgart. At the university he also directs 
the Center for Interdisciplinary Risk and and Innovation Research. Between 2006 and 2012, 
Renn was chairman of the Sustainability Dialogue Baden-Württemberg and a member of the 
by Angela Merkel initiated Ethics Committee on the Future of Energy. One of the messages he 
frequently conveys is that economy and ecology have never been in a battle. This and other 
topics he will be questioned about.

Sonja Knapp

Ortwin Renn
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Third visit
In Zurich there is spoken with Gabriella Silvestri, Head of section Species and Habitat of 
the Federal Office of Environment BAFU (Bundesamt für Umwelt). She is concerned with 
Biodiversity and agricultural / residential areas, habitats of national importance.

In Switserland an active role of government and cooperation between higher and lower 
levels in the government is seen as essential for a successful nature inclusive turnaround. 

Research article

Changes in the functional composition of a Central European urban flora over
three centuries

Sonja Knapp a,n, Ingolf Kühn a, Jens Stolle b, Stefan Klotz a

a UFZ, Helmholtz Centre for Environmental Research, Department of Community Ecology, Theodor-Lieser-Strabe 4, 06120 Halle (Saale), Germany
b University of Halle, Institute of Biology/Geobotany, Am Kirchtor 1, 06108 Halle (Saale), Germany
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a b s t r a c t

Documents on historical floras provide unique opportunities to analyze past changes and to show

trends in biodiversity. We studied the historical and recent flora of the city of Halle in Central Germany.

Our earliest records date back to the year 1687; the youngest were sampled in 2008. More than 20 other

floras provide information for time in-between, covering ca. 320 years in total. We checked all historical

plant occurrences for plausibility. The species turnover of 22% that took place in the study period should

also yield changes in the functional composition of the flora. We identified native species and

archaeophytes that went extinct since 1689 and 1856, respectively, and all neophytes that were

introduced since 1689 or 1856. This ‘double’ calculation minimized the influence of so-called possible

pseudo-absences. Contingency tables assisted to identify trait states which were associated with

extinction or introduction. Time-series analysis identified temporal trends in trait state ratio

development after testing for temporal autocorrelation. Within the study period, species of bogs,

nitrogen-poor habitats or plants with helomorphic leaves got extinct more often than expected by

chance. Species dispersed by humans, plants preferring nitrogen-rich or warm habitats, shrubs and

trees, and species with mesomorphic leaves were, amongst others, over-represented among introduced

neophytes. Land-use changes such as the transformation from agriculture to urban land use or the

drainage of bogs are discussed as main drivers of these developments. Additionally, climatic changes,

contamination of habitats and gardeners’ preferences for specific plants are presumed to having caused

floristic changes. Our study shows the vast influence humans had and still have on biodiversity by

intentionally or unintentionally selecting specific functional plant types and thus changing the

composition of the flora.

& 2009 Rübel Foundation, ETH Zürich. Published by Elsevier GmbH. All rights reserved.

Introduction

Urbanization has shaped European landscapes for many
centuries. The first towns already developed around 700 B.C. in
the Mediterranean (Antrop, 2004). Since these early times,
urbanization spread all over Europe which is today highly
urbanized, with 72% of the total population living in urban areas
(only Latin and Northern America have higher rates of urban
population with 78% and 81%, respectively; United Nations, 2006).
In the 18th century and especially in the 19th century,
industrialization and trade caused the growth of many European
towns and cities. However, the main phase of urbanization took
place in the 20th century with its rapid developments in
transportation techniques (Berry, 1990; Antrop, 2004; United

Nations, 2006). The increased mobility, together with other
factors, such as political frameworks, enabled urban sprawl,
which was especially strong in the second half of the 20th century
(Kasanko et al., 2006).

Urbanization changes landscapes profoundly. In Europe, land
use often changed from agricultural to urban but also from semi-
natural to urban (Kasanko et al., 2006). These changes have severe
impacts on climate, biogeochemical cycles, hydrology and
biodiversity (Vitousek et al., 1997): compared to rural surround-
ings the high heat capacity of buildings together with heating
increases urban temperatures (Landsberg, 1981; Oke, 1982;
Sukopp, 1998); the emission of pollutants from traffic, industries
and heating changes the composition of the atmosphere (Berry,
1990); decomposition rates and nitrification rates increase in
urban relative to rural forest stands (McDonnell et al., 1997); the
high proportion of sealed surfaces reduces infiltration capacity
and groundwater replenishment (Sukopp, 1998); proportions of
native species decrease, while proportions of non-native species
increase (Kühn et al., 2004a; Kowarik, 2008); compositional

Contents lists available at ScienceDirect

journal homepage: www.elsevier.de/ppees
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Fourth visit
In Londen is spoken with Dr. Carol Williams, biologist and head special 
scientific projects in the UK Bat Conservation Trust (BCT) and chairman 
of the UK Green Building Council Biodiversity Group. Williams is among 
more well-informed of current partnerships between the BCT and UK 
manufacturers of building materials that are interested in biodiversity. She 
is also author of Biodiversity for Low and Zero Carbon Buildings: A Technical 
Guide for New Build (London, 2010). The starting point for this publication 
is that the pursuit of energy efficiency in new buildings today often leads 
to shut tight construction with no margin for animals. With sample designs 
of provisions for biodiversity, for this book especially made by architects, 
Williams explains how it can be done differently. The book also provides an 
overview of laws and regulations relevant to building for biodiversity in the 
British context. Williams is a source of information for various aspects of 
the subject.  

Phase 2 - Research
The exchange phase of the project Building for Biodiversity is followed by a interdisciplinary research, 
conducted by the LAB-team: three research groups consisting of a mixture of the following students and alumni:

Biology students
Six research students Biology of the Leiden University will gather data (from diverse literature) on urban 
biodiversity and its historical development. This is an internship-research from the Department of Science, 
communication and society. In their daily business, the interns are guided by researcher Marco Roos and Prof. 
dr. J. van den Broek, within the entire investigation led by Maike van Stiphout and Mathias Lehner. Participants 
can feed the ten designers who also are involved in the project (see below) with information on the ecological 
parameters of a variety of species. They will also identify the speficieke potential for biological wealth in the 
Cruquius area. In the workshop phase their focus will be the transferability of knowledge of nature on residents 
and owners, developers and users of the area.

Designing for Biodiversity: co-author 
Carol Williams

Exploring the area from the waterside with flora experts 
Fred Booy and Claud Biemans (August 2013)

Biodiversity inventory on location with city ecologist 
Anneke Blokker (April 2014)
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students Academy of Architecture and alumni of Design Academy
Five students from the Academy of Architecture and four alumni of Design Academy Eindhoven conduct 
literature research on the international situation regarding nature inclusive design. The latter from the already 
alluded fact that the design community outside the Netherlands is often ahead in this respect. Daily guidance 
and substantive coordination of this second research are held by Maike van Stiphout and Mathias Lehner.

A student in History at the University of Amsterdam will examin the history of Cruquius as a transhipment area. 
The possible knowledge of specific relied plants and animals in the area can be used in the workshop.

The research groups work equally and meet every three weeks with a review to exchange knowledge and ideas. 
These reviews are organised by Maike van Stiphout and Mathias Lehner.

Phase 3 – Design workshop Cruquius area

After the research phase all LAB-team members: the students of the Amsterdam Academy of Architecture 
(architecture, urban planning and landscape architecture) the alumni of the Design Academy Eindhoven and 
the Biology students, will make concrete design proposals for a defined urban location: the Cruquius area in 
Amsterdam East, a business area being transformed to a mixed residential / work area. This specific location 
has been chosen because of the experimental way redevelopment is taken up, leaving room for special 
initiatives. Local government deliberately keeps a distance and does not use a master plan as normative, but 
only some relatively “game” rules. Developers like Amvest and smaller players such as building owners, can 
therefore largely determine the future character of the area. The development will be phased, this way we 
we can respond to the changes in the market and users. Apart from these experimental redevelopment the 
Cruquius Area is also interesting because it is a peninsula with both land and water ecology.

download deze kaart en vul zelf aan
www.dsla.nl/newsitem/187

Cruquius natuurlijk!  -   augustus 2013  -   www.dsla.nl
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Inventory of land and water eclology in the Cruquius area

download deze kaart en vul zelf aan
www.dsla.nl/newsitem/187

Cruquius natuurlijk!  -   augustus 2013  -   www.dsla.nl
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Workshop on location
To create the design proposals a one-week workshop is organised, which includes research on location in the 
Cruquius area. Proposals must be applicable and focus on nature inclusive redevelopment. Which means an 
environment of great biological wealth, that offers space for humans, animals, plants and all living things.

Maike van Stiphout and Mathias Lehner are the senior designers in the process, with the input of the students 
and alumni, they make the final design.
Organisation and supervision of the workshop is held by Maike van Stiphout and Mathias Lehner. The workshop 
will be completed with a presentation for the people involved

Phase 4 – Exposition, symposium and convenant

Using a selection of the design proposals for the Cruquius area and data from the study, an exhibition is made. 
The exposition for the public will be presented at Arcam. At the opening or during the exposition period, a 
symposium will take place for wich a broad audience of designers, makers, builders and developers are invited.

The aim is to make the parties involved in the Cruquius area in this project sign an agreement for a 
groundbreaking nature inclusive approach to the area.

Cruquius transshipment area, 1988 (City Archive Amsterdam)
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Besides the promotors the following partners are involved in the project:

PARTNERS:
ARCAM Amsterdam Architecture Center
As part of its program for 2014 and 2015 Arcam will organise a series of activities on designing dor biodiversity. 
Arcam thereby seeks close cooperation with Maike van Stiphout and Mathias Lehner. In the final project phase Arcam 
organises various public activities to ensure that the outcomes and findings are made known to a wide audience. 
Additionally Arcam has taken a supporting and facilitating role in the project. Arcam acts as mediator: the institute 
brings together designers, developers and policymakers around the theme of designing for biodiversity. Already in 
Spring of 2014, Arcam launched initiatives to inform stakeholder groups about designing for biodiversity and in order 
to deal with possible resistance.

Leiden University/ Naturalis Biodiversity Center
The Faculty of Science, Communication and Society at Leiden University and Naturalis Biodiversity Center are involved 
in the project as excellent experts when it comes to biodiversity, ecological ‘wish lists’ of the various life forms, 
scientifically reliable data and communication with stakeholders. For this party, Marco Roos (education coordinator, 
examiner and chief researcher for Tropical Plant Diversity, University of Leiden) is involved. In addition, Prof. Dr. J. 
van den Broek (Head of the Department Science, Communication and Society at Leiden University) is supervisor for 
transferring the knowledge and findings to residents, property owners, developers and users.

Design Academy Eindhoven
The Design Academy is indirectly involved. Recently graduated designers of the Academy investigate the international 
status of the natural inclusive design and construction, and translate the information from the research process into 
products for the redevelopment plans including nature.

Amsterdam Academy of Architecture
The Master education for Architecture, Urban Design and Landscape Architects delivers five, interdisciplinary 
interested students who participate for 3 months on a full time basis in the project. The role of these students is 
similar to that of the alumni from Eindhoven: participation in the research and making spatial design proposals during 
the design week in phase 3.

University of Amsterdam
The Faculty of Architectural History brings in students that investigate the history of the Cruquius area. As a reminder 
to the former harbour and railway use the area boasts a number of rare plant species. The role of the students is to 
provide input for the design session.

STAKEHOLDERS:
City of Amsterdam – Local Municipality
The Eastern district government is closely involved and supports the research financially.

Foundation Cruquius 2015
In the Foundation Cruquius 2015 a dozen owners within the Cruquius area united. They make joint agreements on 
the redevelopment, ensuring alignment and talk to the municipality about the implementation and operation of the 
spatial rules applied to the area. Stefan Bergsma is the coordinator of the foundation and will present a development 
project to the participants. Some owners have already proposed ideas for interventions including nature for their 
specific building.

De Nieuwe Vaart
The board of Nieuwe Vaart has offered its building as a test case to develop solutions that contribute to the increase 
of biodiversity. They will receive concrete proposals from this project. About the implementation of the proposals no 
arrangements have been made so far.

Amvest
The largest land owner in the Cruquius area is approached in order to develop outdoor space simultaneously with 
the proposed buildings and to participate in the project. The organizers of this project are in conversation with the 
architects at this moment.


