
Chapter 4
Best Practices

Form must have a content, and that content must be linked
with nature.

Alvar Aalto

Abstract This chapter presents examples of innovative and sustainable use of
bio-based products in building façades. Selected cases represent best practices
implemented all over the world are presented from the perspective of art and
innovation. Cases and examples incorporated in this chapter are indexed and
summarized in a form of portfolio. Short description regarding materials, building
function as well as motivation of architects to design certain objects is presented.
Buildings presented here may inspire new generation of architects to successfully
implement biomaterials-based solutions in their future projects.

The design of a building is an important process affecting its operational perfor-
mance. Sustainable, safe, and comfortable built environment is particularly essential
in present day, when a majority of people spend most of their time in offices,
factories, or homes. Buildings are gradually becoming people centric. The focus on
the occupant well-being and comfort as well as on flexible, collaborative, and
adaptable spaces has become a concern of architects, designers, and developers
(Jadhav 2016). New materials, design tools, and building technologies encourage
buildings to be more responsive to their occupants and the environment. By using
renewable materials in buildings and adopting sustainable design practices, we can
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contribute to human health and well-being. Nowadays, contemporary architectural
practice is driven by the innovation of materials. Advanced, smart, responsive, and
biologically inspired materials are gaining popularity in architectural design
(Aksamija 2016). Wood and other bio-based building materials have gradually
become more important, especially in the context of CO2 neutral economy. None of
the other materials can be utilized in such numerous ways as wood, as it is
remarkably versatile, aesthetically charming, and, at the same time, entirely recy-
clable. The examples presented in this chapter display the wealth of innovative and
sustainable use of bio-based products in building façades. The products used
include modified wood, engineered timber products, as well as certain exploratory
solutions incorporating bio-based energy harvesting systems. The function of
selected buildings was not limited to the physical space they offer.

We would like to present the following case studies (Figs. 4.1, 4.2, 4.3, 4.4, 4.5,
4.6, 4.7, 4.8, 4.9, 4.10, 4.11, 4.12, 4.13, 4.14, 4.15, 4.16, 4.17, 4.18, 4.19, 4.20,
4.21, 4.22, 4.23, and 4.24) with the aim to demonstrate how buildings interact with
the occupants and what motivated architects along the design process. The
knowledge-based implementation of bio-based materials in architecture is restricted
only by the imagination of designers. We sincerely hope that buildings presented
here may inspire new generation of architects to successfully implement
biomaterials-based solutions in their future projects.
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ARCHITECT:

COMPLETION DATE:

Kengo Kuma & Associates

2013

LOCATION:
Taito-ku, Tokyo (JP)

DESCRIPTION OF THE CASE-STUDY:

REFERENCES:

It’s made mainly from glass and wood, and its interiors are airy and 
bright. The building benefits from lots of natural light, and excess 

building´s eight stories.

-kuma-designs-a-

Fig. 4.1 Asakusa Culture Tourist Information Center
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ARCHITECT:

COMPLETION DATE:

Dominique Perrault

1996

LOCATION:
Paris (F)

DESCRIPTION OF THE CASE-STUDY:

REFERENCES:

The double facade is visually complex and layered. The wooden 

sense of cohesion and individuality to the reading rooms. 

Fig. 4.2 Bibliothèque nationale de France
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03. BIQ

ARCHITECT:

COMPLETION DATE:

SPLITTERWERK, Arup GmbH, B+G 
Engineers, Immosolar

2013

LOCATION:
Wilhelmsburg, Hamburg (DE) 

DESCRIPTION OF THE CASE-STUDY:

REFERENCES:

constantly growing algae, start to move. Bubbles forming through the 
supply of carbon dioxide and nitrogen, as well as the permanently 

-like microalgae, seem 
-powered art 

-algae-house-

Fig. 4.3 BIQ building
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ARCHITECT:

COMPLETION DATE:

Talli Architecture and Design

2014

LOCATION:
Helsinki (FI)

DESCRIPTION OF THE CASE-STUDY:
Shou-sugi-
for charring cypress boards and to use them as cladding. It is known, 
to last over 80 years and is a natural protectant against fires and 
insects. The wood surface becomes water-proof through the 

REFERENCES:
-charring-machine/

Fig. 4.4 Cafe Birgitta
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05. Chapelle de St-Loup

ARCHITECT:

COMPLETION DATE:

Localarchitecture

2008

LOCATION:
Pompaples (CH)

DESCRIPTION OF THE CASE-STUDY:

-bearing structure, deter-

that cuts out the 6-

REFERENCES:
-chapel-for-the-deaconesses-of-st-

loup-localarchitecture

Fig. 4.5 Chapelle de St-Loup
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06. European Council and Council of the EU

ARCHITECT:

COMPLETION DATE:

SAMYN and PARTNERS

2016

LOCATION:
Brussels (BE)

DESCRIPTION OF THE CASE-STUDY:
In the context of a sustainable development approach, it was decided 

Glazed double façade is made from an outer skin patchwork of 

clear single glazing, and an inner skin of crystal clear double glazing. 

traffic noise of Rue de la Loi in the European Quarter of Brussels and 

REFERENCES:
-samyn-and-partners-europa

-building-eu-council-headquarters-belgium-04-05-2017/

Fig. 4.6 European Council and Council of the EU
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07. Market Hall in Ghent

ARCHITECT:

COMPLETION DATE:

Marie-José Van Hee 
Robbrecht & Daem

2012

LOCATION:
Ghent (BE)

DESCRIPTION OF THE CASE-STUDY:
The building is located in the centre of Ghent close to historic stone 
buildings. It is designed to encourage local residents to convene in the 
market square for social gatherings and public events. The building 
materials include concrete columns, a steel framed roof and a 

REFERENCES:
-hall-by-robbrecht-en-daem-

architecten-and-marie-jose-van-hee-architecten/

Fig. 4.7 Market Hall in Ghent
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08. Parkeergarage Laakhaven

ARCHITECT:

COMPLETION DATE:

Moke Architects

2014-2017

LOCATION:
Hague (NL)

DESCRIPTION OF THE CASE-STUDY:

REFERENCES:

garage siding in the Netherlands, which makes this project more 

facade is covered with the highest quality bamboo poles (2,370 lineal 
meters) imported from Colombia. 

-cladding-parking-garage-the-
hague

-laakhaven/

Fig. 4.8 Parkeergarage Laakhaven
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ARCHITECT:

COMPLETION DATE:

Studio Tom Emerson
Manifesta 11, ETH Zurich

2006

LOCATION:
Zurich (CH)

DESCRIPTION OF THE CASE-STUDY:

enclosed by six objects: a tower, a tribune, a bar, a sun deck with 
changing cubicles below, a central pool with cinema screen above, 
and three generous sets of steps that lead into the lake. Together 
with the tower, the volumetric roofs over the bar are built up from a 

REFERENCES:

Fig. 4.9 Pavilion of reflections
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10. Sampa Pauma House 6

ARCHITECT:

COMPLETION DATE:
2013

LOCATION:
Setagaya-ku, Tokio (JP)

DESCRIPTION OF THE CASE-STUDY:
Wood elements are used here as elements providing frame that 

the outer circumference of the building, architects aimed to create 

REFERENCES:
-shimouma.html

-age.co.jp/detail/?sanpapa_shimouma_house

Fig. 4.10 Sampa Pauma House 6
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11. SunnyHills at Minami-Aoyama 

ARCHITECT:

COMPLETION DATE:

Kengo Kuma & Associates

2013

LOCATION:
Minami-Aoyama, Tokyo (JP) 

DESCRIPTION OF THE CASE-STUDY:

REFERENCES:

bamboo baskets,

degrees assembled with „no-glue-nor-screws”, a technique Kuma 
considers „the essence of Japanese architecture”.

-kuma-wraps-tokyos-sunny-hills-cake-shop-in-a-
-3d-wooden-cloud/

Fig. 4.11 SunnyHills at Minami-Aoyama
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12. Tietgenkollegiet — Student Housing 

ARCHITECT:

COMPLETION DATE:

Lundgaard & Tranberg Architects

2006

LOCATION:
Copenhagen (DK)

DESCRIPTION OF THE CASE-STUDY:
The facade is made with a unique copper alloy and features sliding 

architecture. The alloy keeps the building surface clean and protected, 

encourages the flow of fresh air and sunlight.

REFERENCES:
-and-tranbergs- -dorm-is-the-

coolest-circular-housing-on-campus/

Fig. 4.12 Tietgenkollegiet—student housing
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13. Wälder Haus

ARCHITECT:

COMPLETION DATE:

Andreas Heller Architects & Designers

2014

LOCATION:
Helsinki (FI)

DESCRIPTION OF THE CASE-STUDY:
Wood play here an important role in two respects. It is used as a 
sustainable building material in the building structure and as façade 

roof provides habitat for plants and animals and it can be colonized by 
birds and insects. 

REFERENCES:

-hamburg.de/projekte/wilhelmsburg- -am
-inselpark/waelderhaus/projekt/waelderhaus.html

Fig. 4.13 Wälder Haus
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14. Yokohama Ferry Terminal

ARCHITECT:

COMPLETION DATE:

Foreign Office Architects

2002

LOCATION:
Yokohama (JP)

DESCRIPTION OF THE CASE-STUDY:
Throughout the project, a deliberate dynamism pervades the tectonic 
and material languages of the building. The abundance of non-
orthogonal walls, floors, and ceilings creates a controlled sense of 

-kilter fixtures and details. 

revealingly worn by the structures under it.

REFERENCES:
-classics-yokohama- -

passenger-terminal-foreign-office-architects-foa

Fig. 4.14 Yokohama Ferry Terminal
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15. Kreod Pavillion

ARCHITECT:

COMPLETION DATE:

Chun Qing Li

2012

LOCATION:
London (UK)

DESCRIPTION OF THE CASE-STUDY:

REFERENCES:

environmentally-friendly and inspired by nature. Resembling three 
seeds, the three 20m² pods combine through a series of interlocking 
hexagons to create an enclosed structure that is not only 

-standing forms. 

Fig. 4.15 Kreod pavilion. Photograph courtesy of Kebony
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16. Rotho Blaas SRL headquarter’s extension 

ARCHITECT:

COMPLETION DATE:

monovolume architecture + design

2005

LOCATION:
Kurtatsch (IT)

DESCRIPTION OF THE CASE-STUDY:

REFERENCES:

specializing in assembling systems and power tools for the 
woodworking industry. The aim of the project was to create a 

provided with a glass envelope. The main building material employed 
is wood, in order to show their own products.

-limited-company-monovolume?
ad_medium=gallery

Fig. 4.16 Rotho Blaas SRL headquarters. Photograph courtesy of Paolo Grossi
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17. Barangaroo House 

ARCHITECT:

COMPLETION DATE:

Collins and Turner 

2017

LOCATION:
Sydney Harbour (AU)

DESCRIPTION OF THE CASE-STUDY:

REFERENCES:

Barangaroo House, a free-standing, three-storey  restaurant, has 

cladding. The world-leading high performance, sustainable wood 

to create a unique, striking building form which references ancient 

*Huw Turner  

-and-turner-barangaroo-house-
restaurant-sydney-architecture/

Fig. 4.17 Barangaroo house. Photograph courtesy of Rory Gardiner
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18. 1500 West Alabama Office Building

ARCHITECT:

COMPLETION DATE:

Dillon Kyle Architects 

2018

LOCATION:
Houston (US)

DESCRIPTION OF THE CASE-STUDY:

REFERENCES:

The exterior has a commercial boxy look, so the team looked for 

rainscreen is made of G80 galvanized steel sheets offset from the 
-

-foot long by eight-inches tall 
and 11/16-
reference to the live oak trees that line the neighbourhood. 

-kyle-architects-office-building-
gives-the-wow-factor-with-accoya/

-kyle-architects-houston-tx.html

Fig. 4.18 1500 West Alabama office building. Photograph courtesy of Accsys
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19. Misono Branch of the Hekikai Shinkin Bank 

ARCHITECT:

COMPLETION DATE:

Kengo Kuma 

2017 

LOCATION:
Nagoya (JP)

DESCRIPTION OF THE CASE-STUDY:

REFERENCES:

The seven-story Misono branch building is located in the Naka Ward 
of Nagoya. The Japanese modern style design is highlighted by eye-

walls and tall trees planted as a green-void corner feature near the 
base of the building. Constructed by Sekisui House, Ltd. Accoya® was 
selected due to its dimensional stability making it possible to achieve 
an elegant, slim structure having wide fixing points without risk of 
bending and warping.

-shinkin-bank-chooses-accoya-
wood-facades-asia/

-kuma-accoya-wood-cladding-
toki-shinkin-bank-misono-branch-07-06-2018/

Fig. 4.19 Misono branch of the Hekikai Shinkin bank. Photograph courtesy of Accsys
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20. Amsterdam Marine Base

ARCHITECT:

COMPLETION DATE:

Architects Bureau SLA 

2016

LOCATION:
Amsterdam (NL)

DESCRIPTION OF THE CASE-STUDY:

REFERENCES:

Presidency of the European Union in the first half of 2016. Located in 
the heart of the city, the design consists of a new layout, new services 
and new facades. The facades consist of large 3.5 x 3.5 meter triple 
glazed windows set into deep window bays. Due to its structural 

-selected-for-the-marine-base-
amsterdam-building/

Fig. 4.20 Amsterdam Marine Base. Photograph courtesy of Milad Pallesh
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21. Unique Loadbearing Strawbale Dome 

ARCHITECT:

COMPLETION DATE:

Gernot Minke 
and Bjorn Kierulf  (Createrra) 

2010

LOCATION:
Hrubý Šúr (SK)

DESCRIPTION OF THE CASE-STUDY:

REFERENCES:

Unique load bearing straw bale dome is nowadays used by 
the architectural studio Createrra. It is built as a

load bearing straw bale vaults and 
dome. ring 
beam. Structure is covered with clay plaster, EPDM foil and green 
roof. Different clay plaster finishes and earth floor are used in the 
interior. 

-strawbaledome.blogspot.com/2010/08/gernot-minkes-strawbale-
dome.html

Fig. 4.21 Unique loadbearing strawbale dome. Photograph courtesy of Createrra
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ARCHITECT:

COMPLETION DATE:

DUOPUU, 
Cnr-Ivalsa Wood Building Design Lab 

2010

LOCATION:
San Michele all’Adige (IT)

DESCRIPTION OF THE CASE-STUDY:

REFERENCES:

wood building design lab of CNR-

the project were to design and build a small wooden prototype house 
that can be built and prefabricated, easily transported by truck to the 

to the environment and the workers.

-modulo- -ivalsa/

Fig. 4.22 MAI housing module. Photograph courtesy of Romano Magrone
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23. Duna - Bird Watching Tower

ARCHITECT:

COMPLETION DATE:

Bergen School of Architecture, 

Veronika Kotradyová 

2018 

LOCATION:
Hrušovská zdrž, Kalinkovo (SK)

DESCRIPTION OF THE CASE-STUDY:

REFERENCES:

This student´s hands-on project with environmental added value is 

beams were CNC cut and glued before being transported to the site. 
The dressing is made up of three crossed layers of spruce and local 

people to come and learn about the birds and nature.

-bergen-school-of-architecture-plus-
slovak-university-of-technology-in-

-n.no/prosjekter/duna-bird-watching#

Fig. 4.23 Duna—bird watching tower. Photograph courtesy of Veronika Kotradyova
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ARCHITECT:

COMPLETION DATE:

Atelje Ostan Pavlin 

2015

LOCATION:
Celje, Bohinj (SI)

DESCRIPTION OF THE CASE-STUDY:

REFERENCES:

The structure of the house is built between six trees. The geometry of 
the building has six arms and intermediate terraces is connected to it. 
The central space is illuminated with zenith light through the "dome". 
The house is made of coniferous wood cut in the city forest and its 
equipment is modular and mobile.

-ostan-pavlin- -tree-house-celje-city-
forest-and-bicycle-trail-bohinj-slovenia/

-forest-tree-house

Fig. 4.24 Observation tree house. Image courtesy of Aleksander Ostan (outdoor image) and Jure
Kravanja (indoor images)
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Open Access This chapter is licensed under the terms of the Creative Commons Attribution 4.0
International License (http://creativecommons.org/licenses/by/4.0/), which permits use, sharing,
adaptation, distribution and reproduction in any medium or format, as long as you give appropriate
credit to the original author(s) and the source, provide a link to the Creative Commons license and
indicate if changes were made.
The images or other third party material in this chapter are included in the chapter's Creative

Commons license, unless indicated otherwise in a credit line to the material. If material is not
included in the chapter's Creative Commons license and your intended use is not permitted by
statutory regulation or exceeds the permitted use, you will need to obtain permission directly from
the copyright holder.
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