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DAVID VAN NUNEN

A CRASH COURSE 
LIFE CYCLE 
ASSESSMENT 
(LCA)-II: THE WHAT 
AND THE HOW
By this point in this not-so-easy guide to circular interiors you should be familiar with circular design 
strategies such as the 10-R model. These kind of strategies are very useful for making sustainable design 
considerations. But a strategy alone does not quantify the effect on the environmental impact of your design. 
Imagine you want to design an interior, with minimal environmental impact. How do you start and how 
can you assess the effect of circular strategies? There are many factors to consider. For example, which 
choice of material is most suitable for the interior: wood, recycled plastics, another material..? And what 
is the most effective way to utilise circular strategies? The ‘Life Cycle Assessment’ – in short ‘LCA’ – 
provides information to handle these questions effectively. 

 LIFE CYCLE ASSESSMENT – LCA 
Life Cycle Assessment is a systematic and standardised approach to evaluate the environ mental impact  
of a product, or a process over its entire life cycle. It considers all life stages: from the extraction of raw 
materials to the production phase, transportation, use, and the end-of-life stage at disposal. For each step 
in the life cycle, the corresponding materials, energy and emissions are considered. LCA-studies can be 
valuable for multiple goals and at multiple stages.

 In the design process
LCA is used in the design phase to quantify the impact of design decisions on all life cycle phases.  
By conducting an LCA in an early phase, sustainable design decisions can be substantiated. 

 For communication of environmental performance
LCA-studies are the base study for composing environmental product declarations (EPDs). Environ mental 
declarations can be important for being awarded tenders, for building assessment schemes and for trans-
parently communicating the environmental impact of a product. (See section ‘A deep dive in the normative 
LCA framework’ > ‘Environmental declarations’)

 Process evaluation
An LCA can be used to gain further insights in material and energy inputs and outputs and the under laying 
supply chains. These insights can be used to setup a material passport for a product, or to make sub stan-
tiations in environmental management schemes, like ISO 14001 for environmental management systems.
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THE PRINCIPLES OF LCA
This section offers an introduction to the principles of LCA. More 
information on the principles can be found in the different inter na-
tional and national norms such as the ISO 14040, the ISO 14044 and 
the EN 15804 (See section ‘A deep dive in the normative LCA frame-
work’). All LCA-studies can be divided into the following steps:

 1. Scope & goal determination
Why do you need an LCA, and what should be included in the 
LCA? This section describes the product in question. For example, 
the product in the scope can be a chair, but also a complete interior. 
Choosing the right unit is important for comprehensibility and 
comparability between environmental declarations.

 2. Reference lifetime
How long will a product last? If a product needs to be replaced 
during the lifetime of a building or interior, then this needs to be 
taken into consideration. The product’s lifetime does not affect the 

total impact, yet it is a main determinant when calculating the impact 
per year. For example, an interior renovation may have a carbon 
footprint of 50 kg CO2eq/ m2. If the interior will be removed after 
7 years, the annual carbon footprint would be 7,1 kg CO2eq/m2/
year. If the same interior would last for 15 years the annual impact 
would be 3,3 kg CO2eq/m2/year. This example shows the relev ance 
of making long lasting (durable) products, renovations and buildings. 

 3. System boundaries
Which life cycle stages are to be included in the LCA study? Some 
LCA-studies only focus on the production phase, while others 
focus on the entire life cycle, including the end of life stage. The 
life cycle phases that should be followed are mentioned in the 
specific norms. For example, in the Netherlands an LCA for 
buildings and building products is always performed over all life 
cycle stages. Only the operational water and energy usage is not 
(yet) mandatory in LCAs in the Netherlands. The table below 
shows an overview of all considered life cycle stages. 

CONSTRUCTION WORKS ASSESSMENT INFORMATION, EUROPEAN NORM: EN 15804:A2 
For more information see section: ‘A deep dive in the normative LCA framework’ 
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 4. Life cycle inventory (LCI)
Once you know what you are about to analyse, you need to gather 
all the data to quantify each stage in the life cycle. For example, 
when considering the LCA for an interior you need to quantify the 
bill of materials – a centralized source of information containing a 
list of items used to manufacture a product – for all products in the 
scope, the production processes, the production waste, transportation 
distances, the usage and the end-of-life stage. Having a detailed 
data inventarisation is key for performing a standardised LCA study. 
Yet, rough data will often be sufficient for a ‘quick scan’ LCA. 
The inventoried data alone often does not directly translate to the 
environmental impact. For example, if your inventory includes 
imported timber wood, the manufacturing steps from cutting the 
tree towards the finished timber element are not inventoried. There
fore, we rely on background environmental processes from datasets 
like Ecoinvent1 or Sphera2 to model the inventoried data. When 
performing a ‘quick scan’ LCA we will rely on European average 
background environmental processes from Ecoinvent. In a detailed 
LCA we would consider the inputs from the specific suppliers to 
further specify the environmental processes. Further specifications 
are common on the used raw material, the energy consumption in 
the manufacturing process and the manufacturing losses from practice. 
 
 5. Life cycle inventory analysis (LCIA)
LCA-software like Simapro3 is used to model the complete data 
inventory. Each environmental process – like timber wood – is 
built up out of substances: materials and emissions. These sub-
stances are divided into impact categories.

 Characterisation
All environmental substances are converted into a set of 19 environ-
mental indicators or categories4. For example, the impact indicator 
‘Global Warming Potential’, with the unit ‘CO2-eq’ is built up out 
of different emissions that contribute to this indicator: CO2 emis sions 
are converted 1-to-1, but for example the emission of 1 kg of methane 
will also be converted to the unit CO2-eq, based on standardised 
factors. After the characterisation, the environmental indicators of 
categories can be weighted. 

 Weighting
The Environmental Cost Indicator (ECI) is a single-score indicator 
expressed in Euros. It unites all relevant environmental impacts into 
a single score of environmental costs, representing the environ mental 
shadow price of the product or the project. The environmental shadow 
price covers the necessary costs to undo the environmental damage 
of the product. Weighted results are often used for comparing the 
environmental performance of products and to evaluate the relative 
impact of the different environmental indicators. 

 Life cycle interpretation
As a final step in the LCA study the results need to be interpreted. 
The main processes that contribute to the environmental profile 
need to be identified. The completeness and consistency of the 
study both need to be checked and a sensitivity analysis must be 
performed to show possible deviations due to uncertainties in 
assumptions that had to be made to conduct the LCA. 

1 https://ecoinvent.org/the-ecoinvent-database/
2 https://sphera.com/life-cycle-assessment-lca-database/
3 https://simapro.com/

4 The number and the used environmental indicators differ per assessment 
scheme and the applicable pro duct category rules (PCR). 19 indicators is 
common within the EN15804:A2 (see textbox: ‘A deep dive in the normative 
LCA framework’)
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interior ECI (interior construction, floors, ceilings, furniture) 

building casco ECI

ECI per year 
per m2 
building area

circular interior
(service life 15 years)

standard interior
(service life 7 years)

standard interior
(service life 15 years)

€ 1,80

€ 1,60

€ 1,40

€ 1,20

€ 1,00

€ 0,80

€ 0,60

€ 0,40

€ 0,20

€ 0,00

Building and interior ECI, 
di�erent scenarios for the interior

€ 2,00

LCA FOR (INTERIOR) DESIGNERS
Based on the results of the LCA and the interpretation of the data, designers can evaluate the environ mental 
impact of their designs. By doing so, the designs can be further optimised to minimise environmental impact. 

Making a detailed life cycle assessment is an intensive process. However, a ‘quick-scan’ LCA 
can be used to shortly evaluate the effectiveness of circular design approaches and for comparing dif ferent 
options. In this short evaluation a designer can, for example, focus on the comparison of different mate rials, 
or solely on the impact of circular design strategies. 

The first scenario is the status quo for offices where all interior is renewed every seven years. In the second 
scenario, the interior lasts 15 years. In the third scenario, the interior also lasts 15 years and is designed to 
minimise the environmental costs indicator (ECI). The circular scenario is based on the results of Nationale-
Nederlanden. 
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A DEEP DIVE IN THE NORMATIVE LCA 
FRAMEWORK 
The LCA-methodology is grounded on international and national 
standards for ensuring consistency, reliability and comparability of 
study results. In this section we include an (slightly simplified) 
overview of the LCA-frameworks. 

 Global frameworks
The ISO 14040:2006 and the ISO 14044:2006 are the main LCA-
standards issued by the International Standards Organisation in 
2006. ISO 14040 considers the principles and framework of life 
cycle assessments. ISO 14044 considers the requirements and 
guidelines of life cycle assessments. These norms offer a 
framework and requirements for the scope definition of the LCA, 
the life cycle inventory methodology (LCI), the life cycle impact 
assessment content and methodology (LCIA) and the data 
interpretation phase.

 European norms
For specific product systems there are more detailed, or specific 
rules in place for the LCA methodology – the socalled ‘Product 
Category Rules’. Based on ISO 14040 (LCA, principles and 
framework) and ISO 14044 (LCA, requirements and guidelines), 
the EN 15804+A2:2019 standard specifies the core product 
category rules for construction products. For specific product 
categories there are additional European product category rules, for 
example for timber products and for thermal insulation products. 

 National norms and platform demands
Environmental declarations are commonly declared in a specific 
environmental product declaration (EPD) programme. Each EPD 
programme defines specific category rules for the scope of its 
programme. Several European countries have an EPD programme 
that defines the national product category rules. In the Netherlands 
the NMD sets the category rules for the Dutch situation and for 
defining specific scope and calculation demands for the LCA study. 

ENVIRONMENTAL DECLARATIONS
Once the LCA study has been conducted, the study can be used to 
make environmental declarations. There are three main types of 
declarations.

 Type III, environmental product declaration (EPD)
An EPD (environmental product declaration) is a type III 
environmental declaration, based on the ISO 14025 framework and 
grounded on an LCA study. Type III environmental declarations are 
always verified by a recognised third party, following the demands 
of a specific programme operator. The verification approach and 
the usage of EPDs differs per country. EPDs are often required, or 
beneficial, for public procurement, tenders and building assessment 
schemes such as BREEAM and LEED.

 Type II, self-declared
Type II environmental declarations are self-declared, without third 
party verification, in accordance with ISO 14021. Due to the 
absence of verification, type II environmental declarations are not 
common to be used for tenders and assessment schemes.

 Type I environmental labelling
Type I environmental labels and declarations are setup in 
accordance with ISO 14024. A type I environmental declaration or 
label considers the awarding of a license to use specific 
environmental labels. Third party programmes determine the 
demands for the environmental label and the independent 
assessment criteria. Type I environmental labels do not have to be 
based on LCA-studies. Examples of type I environmental labels are 
the EU Ecolabel, the Marine Stewardships Certification (MSC), 
Fair Trade, and the Forest Stewardship Council (FSC). 

For interior design, LCA studies are less common practice than for building products. Although the life 
cycle of an interior commonly has a lower environmental impact than the building itself, it also lasts a 
much shorter period of time. With all the replacements during a buildings lifetime, the impact can be 
significant. Based on our experience with LCAs for interiors and buildings, the impact of the interior – 
considering furniture, interior walls and non-constructive floors and ceilings – can range from 10% up to 
100% compared to the impact of the construction of the building. All decisions taken by the interior designer, 
such as the used materialisation and the design efforts taken, influence the environ mental impact. These 
decisions can prolong the expected lifetime and recyclability. By making high quality interiors that are 
adaptable and less prone to short-lived fashion trends, the products may also be reused more often.

As a designer you should also consider reusing materials and furniture from previous reno-
vations or from other buildings. If all office interiors are built in an adaptable manner, then it should be 
possible to do most of the renovations by designing the interior out of the already existing products. 

The offices for NationaleNederlanden (p.120–151) show the potential of using LCA metho
dology throughout the design phase to minimise the environmental impact of renovations. The figure 
below shows an overview of the Environmental Cost Indicator (ECI) of an office interior for different 
scenarios in relation to the ECI of the building. The ECI of the building is based on current (Dutch) 
regulations of being maximum € 1,- per m2 per year for office buildings (see textbox: ‘The principles of 
LCA’ > ‘5. Life cycle inventory analysis (LCIA)’ > ‘Weighting’). The ECI of the building can also be 
lowered by using recycled, or reused materials and by implementing circular design strategies, such as 
design for reuse.
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  THE USE OF ENVIRONMENTAL PRODUCT  
DECLARATIONS (EPDS) FOR BUILDING PRODUCTS

In the Netherlands, environmental declarations are commonly declared in the National Environmental Data-
base (NMD). The data of the NMD is used to evaluate the environmental impact of a new building. In the 
Netherlands the environmental impact calculations are mandatory and the maximum ECI (environ mental 
costs indicator) per m2 is limited by regulations. Different countries have their own rules for the application 
of EPDs. Specific regulations, tender demands or sustainable project ambitions often motivate contractors 
to select sustainable building products based on EPDs. Environmental product declarations can also be 
used for green building assessment schemes like BREEAM (Building Research Establishment Environ-
mental Assessment Method). 

 COMPARING LCA DATA CAN BE CHALLENGING
Once you know the environmental impact of a product, you may want to compare the results to alterna tive 
products. For this comparison you can look at published LCA studies and EPDs (see section ‘How to get 
started’ for relevant platforms). There are several focus points when comparing environmental declara tions. 
For comparisons, the studies should be based on the same set of rules (the product category rules (PCR)) and 
the same background datasets. All EPDs in the Dutch National Environmental Database are based and 
examined on the same set of rules. As a result, it should be possible to compare the EPDs. Still, several other 
questions need to be considered in comparisons: Are all results converted into the same measure ment 
unit, such as kg or m2? Do the products in the studies fulfil the same function? Are the studies still up to date? 

 Beyond the digits
LCA is a powerful method to evaluate environmental impacts of a product and to effectively move towards 
impact reductions. Yet, when evaluating a products or systems impact, it is important to stay mindful of 
possible limitations in the scope of an LCA. For example:

Are all impacts covered? Social factors like human rights are not part of the standard LCA, as 
well as potential effects on the loss of biodiversity.

Will there be consequential system changes? Mainly for large (policy) decisions, the indirect 
effects of a system change should be considered. Will the decision have an effect on resource availability? 
What will be the effects on (indirect) land use? What will be the effect on the market? A consequential 
LCA can be used to research a scenario on a system level. 

May technological shifts result in impact changes in the coming years? For example, we can 
foresee the national energy mix to change over the years. If LCA studies include energy usage over a 
products lifespan, then we should be aware that the current energy mix data may not be representative for 
future practices. 

 FUTURE DEVELOPMENTS OF LCA
The need for objective environmental comparisons is more relevant than ever before. LCA studies will 
even become more of a key driver to aid the European Green Deal and the circular transition. With the 
coming European Environmental Footprint (EF) framework, the Ecodesign for Sustainable Products 
Regulation (ESPR) and the Construction Products Regulations (CPR) LCA will gain a more prominent 
role in many product categories. 

 Call to Action: embracing LCA
LCA studies are already essential for many companies to gain environmental insights, in tender processes 
and for sustainable assessment schemes. In the coming years the demand for transparent environmental 
data will increase and the role of LCAs will become more prominent. In this light, companies are best 
prepared if they perform an LCA for their products or systems, assess their impact, and to work towards 
circular and sustainable design solutions.
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 How to get started
There are several open source LCA data platforms available, like the ‘Self-Assessment tool for LCA’ from 
Circonnect5. There are also different training programs for getting hands-on with circular design principles. 
With CIRCO-tracks6 for example, companies discover new circular business opportunities using a circular 
design approach. 
Often EPDs are published by national or international organizations. In the Netherlands, EPD results on the 
environmental cost indicator (ECI) can be found on the National Environmental Database7. Ecoplatform offers 
a wide variety of EPDs from different programmes8. This could be a good start when searching for EPDs. 

More information on the European developments can be found on the website of the European Commission,  
for example for the Environmental Footprint methods9, the ESPR10 or the CPR11.

5 https://www.circonnect.org/kennisbijdrage/self-
assessment-tool-voor-levenscyclus-analyses/ Available 
in Dutch

6 https://www.circonl.nl/international/
7 https://milieudatabase.nl/nl/viewer/
8 https://www.eco-platform.org/epd-data.html
9 https://green-business.ec.europa.eu/environmental-

footprint-methods_en

10 https://commission.europa.eu/energy-climate-change-
environment/standards-tools-and-labels/products-
labelling-rules-and-requirements/sustainable-products/
ecodesign-sustainable-products-regulation_en

11 https://single-market-economy.ec.europa.eu/sectors/
construction/construction-products-regulation-cpr_en
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Art & science 
of real estate
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Price
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René Boer
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Nick Axel
Behemoth Press
Franco Berardi
Peggy Deamer
Leonardo Dellanoce
dpr-barcelona

Fake Industries
Priscila Fernandes
Silvia Franceschini
Reinier de Graaf
Jonathan Hanahan
Frans-Willem Korsten
Ying-Tzu Lin

Timothy Moore
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common room
Ben Schouten
Jack Self
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ING

QUESTION
THINK
REFLECT
ANALYZE
INTERPRET
CREATE
PRODUCE
WORK
ENJOY
OBEY
PAY ATTENTION
DOUBT
CRITICIZE
READ
WRITE
ACT
PLAY
DO
BREAK
FAIL
SUCCEED
LAUGH
CRY
LOVE
HATE
AGREE
OPPOSE
PONDER
WEIGH
EVALUATE
JUDGE
ABSORB
INFLUENCE
RECEIVE
EXCHANGE
COMMUNICATE
OFFER
PROVIDE
GIVE
TAKE
FIGHT
RECONCILE
SPEAK
TALK
CONVERSE
DEBATE
ARGUE
DISAGREE

INTEREST
CURIOSITY
INTRIGUE
GAMBIT
RISK
BUY
SELL
TRADE
BARTER
STUDY

LISTEN
REPEAT
WANDER
EXPLORE
GROW
EVOLVE
BECOME
TRANSFORM
NEW
OLD
DIFFERENT
SAME
DIFFICULT
EASY
BORED
HEAR
RESPOND
REACT

ADD
 
TO YOUR 
READING 
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E-LEARNING
RADICAL LEARNING
GLOBAL LEARNING

AESTHETIC LEARNING
PROBLEM-ORIENTED LEARNING

OUT-OF-THE-BOX LEARNING
UN-LEARNING

DEEP LEARNING
INCREMENTAL LEARNING
CONTINUOUS LEARNING

POLITICIZED LEARNING
PERSONAL LEARNING

GROUP LEARNING
ETERNAL LEARNING

REVOLUTIONARY LEARNING
SCIENTIFIC LEARNING

NON-HIERARCHICAL LEARNING
COLLECTIVE LEARNING
COMMUNAL LEARNING
ARTISANAL LEARNING

INCARCERATED LEARNING
NORMAL LEARNING

COMPETITIVE LEARNING
POWER LEARNING

ARTIFICIAL LEARNING
DISCURSIVE LEARNING

NON-LEARNING
NETWORKED LEARNING

SOFT LEARNING
RE-LEARNING
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elBahrawy · Benjamin H. Bratton · 
Alexey Buldakov /  Urban Fauna Lab  
· Lluís Alexandre Casanovas Blanco · 
Nerea Calvillo · Dogma · Dick van 
Gameren · Vere van Gool · Vinay Gupta 
· Andrés Jaque / Office for Political 
Innovation · Martti Kalliala · Lydia 
Kallipoliti · Ryan John King · Sean 
Lally · Leopold Lambert · Jon Lopez  
· Hikaru Nissanke · Sean Monahan · 
Jack Self · Space Caviar · James 
Taylor-Foster · Ben Vickers

A
D

D
V

olum
e

T
O

 Y
O

U
R

 R
E

A
D

IN
G

 L
IS

T

 THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM 

THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM 

THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM 

THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM 

THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM 

THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM 

THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM 

THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM 

THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE 

SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM T H E SYSTEM THE SYSTEM 

THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM T H E SYSTEM THE SYSTEM 

THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM T H E SYSTEM THE SYSTEM 

THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE S Y S T E M THE SYSTEM THE SYSTEM 

THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE S Y S T E M T H E 

SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM 

THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM T H E SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM 

THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM T H E S Y S T E M T H E S Y S T E M 

THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM T H E S Y S T E M T H E S Y S T E M 

THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM T H E S Y S T E M THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE 

SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE S Y S T E M THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE 

SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM T H E S Y S T E M THE SYSTEM THE SYSTEM THE 

SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM T H E SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM 

THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE S Y S T E M T H E SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM T H E 

SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM T H E SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM 

THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE S Y S T E M T H E S Y S T E M THE SYSTEM THE SYSTEM 

THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE S Y S T E M T H E S Y S T E M THE SYSTEM THE SYSTEM 

THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE S Y S T E M T H E SYSTEM THE SYSTEM THE 

SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM T H E SYSTEM THE SYSTEM THE SYSTEM THE 

SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE S Y S T E M T H E SYSTEM THE SYSTEM 

THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM T H E S Y S T E M T H E 

SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM T H E S Y S T E M T H E S Y S T E M 

THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE S Y S T E M T H E S Y S T E M T H E 

SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM T H E S Y S T E M THE SYSTEM THE SYSTEM THE 

SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM T H E S Y S T E M THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE 

SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE 

SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE 

SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE 

SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE 

SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE SYSTEM THE 

Archis 2016 #1
Per issue € 19.50 (NL, B, D, E, P) 
Volume is a project by Archis + AMO + ...

V
olum

e 47
T

he S
ystem

To beyond or not to be

THE
SYSTEM

LIO
N

EL D
EV

LIEG
ER

A
M

A
D

O
R

 FER
N

À
N

D
EZ

-S
A

VA
TER

ED
W

IN
 G

A
R

D
N

ER
 A

N
D

 C
H

R
IS

TIA
A

N
 FR

U
N

EA
U

X

FR
A

N
C

ES
C

O
 M

A
R

U
LLO

S
A

S
H

A
 EN

G
ELM

A
N

N

G
O

D
O

FR
ED

O
 EN

ES
 P

ER
EIR

A

TH
E O

P
EN

 W
O

R
K

S
H

O
P

D
ES

IG
N

 EA
R

TH

PA
TR

IK
 S

C
H

U
M

A
C

H
ER

M
IT C

EN
TER

 FO
R

 A
D

VA
N

C
ED

 U
R

B
A

N
IS

M

TH
E 

P
ET

R
O

P
O

LI
S

 O
F 

TO
M

O
R

R
O

W

D
EB

B
IE

 C
H

EN

R
O

S
S

 E
X

O
 A

D
A

M
S

R
O

B
 H

O
LM

ES

TO
M

 FO
X

C
LA

R
E 

LY
S

TE
R

TH
O

M
A

S
 R

A
U

N
IC

K
 A

X
EL

K
EL

LE
R

 E
A

S
TE

R
LI

N
G

JA
N

 J
O

N
G

ER
T

G
H

A
Z

A
L 

JA
FA

R
I

B
R

U
N

O
 D

E 
M

EU
LD

ER
 A

N
D

 K
EL

LY
 S

H
A

N
N

O
N

G
U

Y 
JA

M
ES

YA
O

H
U

A
 W

A
N

G

R
O

B
ER

T 
G

ER
A

R
D

 P
IE

TR
U

S
K

O

JE
S

S
E 

LE
C

A
VA

LI
ER

Archis 2016 #2
Per issue € 19.50 (NL, B, D, E, P) 
Volume is a project by Archis + AMO + ...

V
olum

e 48
T

he R
esearch Turn

To beyond or not to be

 the    
 re·

search
turn

Anthony Acciavatti
Dag Boutsen
Lex ter Braak
Beatriz Colomina
Francisco Díaz
Reinier de Graaf
Vere van Gool
DUS Architects
May al-Ibrashy
Tim Ingold
Adrian Lahoud
L+CC
Sofia Lemos
Chus Martínez

John Palmesino
Stephan Petermann
Sarah Rifky
Irit Rogoff
ruangrupa
Rural Urban Framework
Henk Slager
Supersudaca
Territorial Agency
Füsun Türetken
UNStudio
Eyal Weizman
Jan Peter Wingender
Judith Winter

Insert BLUE
Malkit Shoshan

LEARNING 2

V48_omslag_28APR16-V6-naar DK.indd   1 2/05/16   16:49

Archis 2014 #1
Per issue € 19.50 (NL, B, D, E, P) 
Volume is a project by Archis + AMO + C-Lab…U B 

R O
B R
A D
N  E
 R

V
olum

e 39
U

rban B
order –

 U
A

B
B

\S
henzhen 20

13
To beyond or not to be

U
A
B
B
\
S
H
E
N
Z
H
E
N 

2
0
1
3

Huang Weiwen
Zhang Yuxing
Li Xiangning and Jeffrey Johnson
Ole Bouman
Zheng Yulong
Mary Ann O’Donnell
Yang Xiaodi and Yin Yujun 
Adrian Blackwell
Linda Vlassenrood
Archis
Doreen Heng Liu
Liu Guangyun
Chen Zetao
Chris Lai
Dai Yun
Corinna Gardner
Joseph Grima and Tamar Shafrir
Rafi Segal and Yonatan Cohen
Rufina Wu and Stefan Canham
Harry den Hartog
Daan Roggeveen and Michiel Hulshof
Stefan Al
Zhang Xiaojing and Chen Zhou
Ni Weihua
Jeremy Till
Museum of Modern Art
São Paulo Architecture Biennale
MIT Center for Advanced Urbanism
MAXXI Architettura
Studio-X
The New Institute
Berlage and Volume
Office for Metropolitan Architecture
Droog with TD Architects
The Value Farm
Museum of Finnish Architecture
Victoria & Albert Museum

AUTHORIZED

PUBLICATION

Volume #57 Bye Default
In search of architecture‘s 
added value

Volume #58 Legacy
Looking back to move on

Volume #51 Augmented 
Tech  nology Tech is pushing, 
but who’s driving?

Volume #52 The End  
of Informality
Part of the systems design? 

Volume #53 Civic Space
There is no such thing a society…

Volume #54 On Biennials
Its Effects, Power and Audiences

Volume #55 Intangible 
Cultural Heritage
A tool to use

Volume #56 Playbor
Play at work

Rem Koolhaas, Leonardo Dellanoce, Mark Wigley 
/ Beatriz Colomina, Bengin Dawod, Winy Maas, 
Gabu Heindl, Benedict Clouette, Timothy Moore, 
Anne Feenstra, Nick Axel, Jorge Muñoz-Villers, 
Ole Bouman, Jeffrey Inaba, Brendan Cormier,  
Ute Meta Bauer, James Taylor-FosterTotal Space insert inside!Belgium Way insert inside!

Archis 2016 #4
Per issue € 19.50 (NL, B, D, E, P) 
Volume is a project by Archis + AMO + ...

Rem Koolhaas, Leonardo Dellanoce, Mark Wigley 
/ Beatriz Colomina, Bengin Dawod, Winy Maas, 
Gabu Heindl, Benedict Clouette, Timothy Moore, 
Anne Feenstra, Nick Axel, Jose Muñoz-Villers, 
Ole Bouman, Jeffrey Inaba, Brendan Cormier,  
Ute Meta Bauer, James Taylor-FosterTotal Space insert inside!Belgium Way insert inside!

V
olum

e
To beyond or not to be

 

 

 

  

VOLUME
60

ARCHIS 2021 #2
PER ISSUE 19.50 EURO
VOLUME IS A PROJECT BY 
ARCHIS + THE BERLAGE + 
CENTRAL ACADEMY OF  
FINE ARTS + UNIVERSITY  
OF NAIROBI 

PANGEA
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THE WORLD IN REVIEWS
from architects becoming 
bakers to the face of 
Jesus in China, and 
everything in between...

M-N O-P Q-R S-T U-V W-X Y-Z A-B C-D E-F G-H I-J K-L
ZHANG YIYANG (CN) gets energy 
from EV battery swapping in 
China 
[see p. 12] 

YOUNGYOON LEE (KR) reports from 
Beijing’s 798 District 
[see p. 25]

YINGCHUN SONG (CN) dreams with 
La Fiévre by Julien Doré
[see p. 1]

YI-NI LIN (TW/CN) reviews 
Taiwan’s social housing heritage
[see p. 29]

YESAH HWANGBO (KR) looks at 
Seoul’s largest new apartment 
complex
[see p. 21]

XIAOYU DING (CN) visits Chinese 
Wechat art museums 
[see p. 63]

WANJIRU MATHENGE (KE) appreci-
ates Kenya’s new train stations  
[see p. 42]

WANG YI (CN) tries to find the 
Eastern limits to space.
[see p. 6]

TAKUMA JOHNSON (US) models in 
Enscape 
[see p. 10]

STEPHAN PETERMANN (NL/DE)  
appreciates van Doesburg’s rage
[see p. 8]

SHI YANG (CN) and SHAOJUN LI 
(CN) go back to Kengo Kuma’s 
2015 tearoom club house In 
Beijing
[see p. 66]

SEBASTIAN HITCHCOCK (ZA) has his 
first ride in Amsterdam’s latest 
subway Line 
[see p. 27]

SANDRA GARCIA BORNHOLT (ES) 
takes a siesta in a nap bar 
[see p. 28]

RONGTING XIAO (CN) looks at  
the face of Jesus in China
[see p. 26]

RAYMOND TANG (US) issues a  
Short Epistemologically-Oriented 
Deliberation in View of the 
Dogmatic Problem of Historical 
Memory
[see p. 14]

QIU XIANG (CN) shares his 
favorite scenes in the Chinese 
blockbuster My Country, my 
homeland
[see p. 38]

PRERADON PIMPAKAN (TH) is 
appalled by Thai corruption
[see p. 11]
POOJA BHAVE (IN) spots 
architects becoming bakers
[see p. 65]

PAOLA TOVAR (MX) discusses The 
Architectural Guide to the Moon
[see p. 7]

OLE BOUMAN (NL/CN) is in Beirut
[see p. 55]

NIGEL EDWIN ALARCON FLORES (MX) 
eats Guacamole at the stadium  
[see p. 47]

MARTINO GRECO (IT) reviews  
the 1974 Nomadic Furniture 2
[see p. 60]

MARIEKE VAN DEN HEUVEL (NL) 
shows what it takes to become a 
circular interior designer 
[see p. 67]

MARIANO CUOFANO (IT) attempts  
to understand De Rotterdam
[see p. 41]

MARGARET NG’ANG’A (KE) takes (on) 
the bus in Kenya.
[see p. 2]

MARC PAULIN (DE) went to Das 
Schloss in Berlin 
[see p. 17]

MAMMI CHRISTINA (GR) questions  
Greece’s first sustainable high 
rise by Foster & Partners
[see p. 50] 

LIUS ROJO (ES) rereads Edward 
Said’s Orientalism in the light 
of the 2021 Venice Biennale 
[see p. 20]

LIU QING (CN) maps her life in  
a Chinese Urban village
[see p. 4]

DR LINDA NKATHA (KE) reviews the 
pre-colonial Nairobi Market in 
post-colonial times
[see p. 30]

LI JUNTAO (CN) is moved by 
Kowloon’s demolished walled city
[see p. 39]

KULAPORN TEMUDOM (TH) looks 
behind the scenes of the Thai 
Pavilion at Expo 2020
[see p. 62]

JUSTIN DORO (US) relaxes on a 
Japanese rooftop
[see p. 18]
 
JON PENVOSE (US) goes Phygital 
[see p. 64]

JESSE VERDOES (NL) loved hating  
Rotterdam’s newest Flower Pot
[see p. 37]

JAMES WESTCOTT (UK) enjoys the 
reconciliatory power of 
Clarkson’s Farm 
[see p. 58]

IRMA BOOM OFFICE (NL/IT/DE) 
discusses the letter E 
[see p. 53]

INES GARCIA-LEZANA (ES) adresses 
indecental exposure by stairs 
[see p. 32]

GEORGE BLAUSTEIN (US) is 
frazzled by Countryside,  
The Future
[see p. 43]

FABIOLA CRUZ (PE) discovers  
Feng Shui design
[see p. 52]

DANNY WICKAKSONO (ID) plans
the new in the Indonesian 
Archipelago
[see p. 33]

DANAI TSIGKANOU (GR) celebrates 
Greek mountain architecture
[see p. 48]

CRISTHY MATTOS (BR) misses her  
washing sink
[see p. 19]

AUDREY ONAMU (KE) talks about  
African cinema and Senegal’s 
Mandabi
[see p. 13]

ARJEN OOSTERMAN (NL) comes to 
terms with postmodernism in 
conversation with OLE BOUMAN 
(NL/CN) 
[see p.22] 

ANNIE SCHNEIDER (US/CA) fashion-
ably explores the Sewstagram 
world
[see p. 15]

ALONSO DIAZ (MX) shows a 
gigantic paper-mache Aztec 
temple in Mexico City
[see p. 36]

ALEJANDRA HUESCA CAMPILLO (MX) 
bikes Latin America’s longest 
new bike lane
[see p. 55]

ADI SAMET (IL) talks Egyptian 
trash
[see p. 49]
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Máté Hulesch, Peripheral
Visions, Claudio Paolucci, Toyo Ito,  
Rory Hyde, Benjamin Bratton,  
Marko Bauer, Shuang Lu Frost,  
Dark Matter Labs, Ben Cerveny, 
Cameron Tonkinwise, Marília 
Pasculli, (ab)Normal, Andrea Polli, 
Mila Bolt, Marcus Foth, Rachel 
Armstrong, Roy Bendor
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If reality were solely based on LinkedIn announcements, design biennials,  
and conferences, you’d think design and architecture are nearing perfection in terms  
of complete sustainable design. In contrast, the actual practice of circular building  
is messy, complicated, stacked with dilemmas, and still far from achieving  
its goals. This guide helps readers and designers untangle the intricate  
web of interlocking issues that keep us from realizing most of  
our ambitions. It takes an inside-out approach to architecture,  
starting from the interior. This is particularly important  
as interiors are characterized by high turnover rates,  
driven by trends, and consist of highly  
customized components made from  
a variety of materials, making  
implementing circular  
principles even more  
challenging. 

Organized into  
three levels of  
expertise – beginner,  
intermediate, and expert –  
this guide will help you navigate  
circular design based on your own practice  
and experience. This structure is linked to three  
in-depth circular interior design case studies featuring  
interviews with different actors involved in the projects.  
From clients to contractors, designers, architects, makers,  
sustainability accountants, and demolition crews, they all pinch  
in and share their learnings. Additional contributions delve into  
key findings from the interviews and look in depth at circular  
calculation tools, developments in bio-based materials, as well  
as the role of cleaning and maintenance culture, financial models,  
and the importance of adapting our understanding of aesthetics. 

Guest edited by Marieke van den Heuvel

Interviews with Fiction Factory, Circu-leren, Hollandse Nieuwe,  
NICE, Fokkema & Partners, Superuse Studios, LBP|SIGHT,  
and Opera amongst others

Contributions by David van Nunen, Jaapjan Berg, Material Cultures,  
Ruth Baumeister, Simon J. Barker, Remy Heijer, Jingshi Liu,  
Aylin Cakanlar, Gergaa Nenkov, Pascal Leboucq,  
ROTOR, and Stephan Petermann
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