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BUILDINGS AS MATERIAL BANKS
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EPEA - THE CRADLE OF CRADLE TO CRADLE®

Founded in 1987 by Prof. Dr. Michael Braungart

Internationally active consulting and research 
institute (private-sector)

Headquarters in Hamburg
A total of 22 locations and representatives on 
four continents

Interdisciplinary and international team of 
scientists and engineers.
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CRADLE TO CRADLE® - PRINCIPLES

Waste equals Food

Everything is a nutrient /
resource for something else

Use of Renewable 
Energy

Celebrate Diversity

Biodiversity, cultural diversity,
conceptual diversity
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CRADLE TO GRAVE DESIGN



7

use

biological

degradation

biological

nutrients

product

plants

production

use

return

disassembly

technical

nutrients

product

repolymerization

production

Biological Cycle
Consumption Products

Technical Cycle
Service Products



9

MATERIALS PASSPORTS BACKGROUND
• Products and buildings are not designed for the recovery of valuable materials

• Usually there is no information on product composition and residual value

• The materials passport concept offers a solution option*

• Example Venlo Town Hall
- New financing model based on the value of the building materials
- EPEA developed Circularity Passports® for the documentation and tracking of Venlo’s 
building materials

• BAMB intends to further develop the passports concept in an EU level and to combine it 
with new solutions of reversible building design.

* Literature Examples:

2003: Towards a sustaining architecture for the 21st century: the promise of cradle-to-cradle design UNEP Industry and Environment; Braungart and McDonough.

2010, Springer Encyclopedia of Sustainability Science and Technology accepts for publishing; Resource Repletion, Role of Buildings, introducing Nutrient Certificates ; 
Hansen, EPEA partners.
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EPEA Circularity Passports®: a tool for information sharing throughout the value chain to enhance 
product reuse and value recovery.
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Afbeelding: Mostert de winter
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BAMB PROJECT

Buildings as Material Banks: Integrating Materials Passports with Reversible 
Building Design to Optimise Circular Industrial Value Chains 

Horizon 2020 – WASTE 1 2014 – Moving towards a circular economy through industrial symbiosis

• Start: September 1st, 2015

• Duration 3.5 Years

• 15 Partners from 7 EU Countries

• + Bamb Stakeholders Network  
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BAMB GOALS

• Transform the construction industry, where buildings are designed as material banks for 
the future

• Eliminate construction and demolition waste 

• Reduce use of virgin resource consumption and increase use of recycled materials 

• Shift the construction industry towards a circular economy through symbiotic partnerships 
amongst material users

• Engage all the stakeholders to increase material value and enhance the knowledge about 
the products specified and the design methods by integrating two complementary value-
adding frameworks:



15

Reversible Building DesignMaterials Passports

Source: loblolly-house,  Maryland, USA, 2006

http://kierantimberlake.com/pages/view/20/loblolly-house/parent:3

MAIN TOPICS OF RESEARCH & DEVELOPMENT



16

From a linear and static building industry…

CONCEPT
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MAINTAIN
REFURBISH

TRANSFORM

… to a dynamic and circular building industry

• BUILDINGS

• BUILDING PRODUCTS & SYSTEMS

• RAW MATERIALS

CONCEPT

REUSE

MAINTAIN

REFURBISH

UPCYCLE / RECYCLE
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© Dr. Elma Durmisevic
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© Dr. Elma Durmisevic
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-design for reuse
-design for remanufacturing

-design for recycling
-design for maintenance © Dr. Elma Durmisevic
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© Dr. Elma Durmisevic
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© Dr. Elma Durmisevic
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© BRE
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© BRE
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REMs

http://www.epea.nl/rems/
http://www.epea.nl/rems/
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Reversible Experience Modules – EPEA

• Transportable and modular exhibition: Different locations and variable configurations

• Interactive learning modules demonstrating
- Materials passports
- Reversible design.

Area: varies
Function: showcase
Location: multiple

PILOT PROJECTS EXAMPLES
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MATERIALS PASSPORTS



36

WHY MATERIALS PASSPORTS?
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WHY MATERIALS PASSPORTS?
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WHY MATERIALS PASSPORTS?
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WHY MATERIALS PASSPORTS?

Source: https://s3.amazonaws.com/hbnweb.dev/uploads/images/buildings-with-orange-endpoint-icons.jpg
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WHY MATERIALS PASSPORTS?

Source: 
http://www.worldgbc.org/sites/default/files/compressed_WorldGBC_Health_Wellbeing__Productivity_Full_Report_Dbl_Med_Res_Feb_2015
.pdf
http://www.worldgbc.org/sites/default/files/WorldGBC%20-%20Doing%20Right%20by%20Planet%20and%20People%20-
%20April%202018_0.pdf
https://cundall.com/UploadedImages/04912731-4ad9-4f9b-b73b-7e6941905aed___Selected.jpg

Cundall’s new office in London focused on improved 
indoor air quality, including continuous monitoring of air 
and the use of healthy materials.

These has saved the company £200,000 due to a reduction 
of 4 sick days per year/employee and a 27% reduction in 
staff turnover.
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WHY MATERIALS PASSPORTS?

Award in Sweden for most sustainable public procurement.
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WHY MATERIALS PASSPORTS?

• Only flooring

• 440 kg phthalates

• 1,1 ton PVC

• Total reduction of:

• 800 kg phthalates 

• 1,6 ton PVC 

• The contents of the products were registered as well as the places in the building.

• Instructions for maintenance were also connected to the products and places. 

• The total extra cost 0,33 %.
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WHY MATERIALS PASSPORTS?

WHAT TYPE OF INFORMATION DO WE NEED TO REACH A MORE CIRCULAR AND HEALTHY BUILT 
ENVIRONMENT?

What is in the product?

How to take it out of the building?

Who owns it?

Can it be reused as is? 

Can it be recycled?

Can it be recovered?

Is it in bulk?
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WHY MATERIALS PASSPORTS?

THE SIGNIFICANCE OF MATERIALS CONTENT

Different levels of information give 
different possibilities for insights.

5 000 ton steel: What type of steel is it? 
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WHY MATERIALS PASSPORTS?
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MATERIALS PASSPORTS

• In 2003, Materials Passports for buildings concept is described in peer-reviewed literature in 

Towards a sustaining architecture for the 21st century: the promise of cradle-to-cradle design UNEP Industry and 
Environment April – September 2003 p.15. Braungart and McDonough.

• In 2010, Springer Encyclopedia of Sustainability Science and Technology publish Resource 
Repletion, Role of Buildings, introducing Nutrient Certificates a.k.a. Materials Passports. Criteria 

in the publication are used as the basis for passports developed by EPEA and EPEA partners.

• In 2010, Cradle to Cradle® Materials Passports for the new Maersk Triple E class of container 
ships is developed with EPEA. It has been reported in the Sustainable Shipping Initiative. 
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MATERIALS PASSPORTS

• In 2013, the European Comission pushes for product passports, to encourage a move to a circular 

economy in which the material content of obsolete products re-enters the production cycle.

• In 2013-14,  materials passports are cited as scaling up mechanims for circular materials by 

Ellen MacArthur Foundation, McKinsey & Co. and the World Economic Forum in Towards the Circular Economy.
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MATERIALS PASSPORTS DEFINITION

BAMB materials passports are (digital) sets of data describing defined characteristics of 

materials and components in products and systems that give them value for        

present use, recovery, and reuse.
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http://resleep.net/
http://resleep.net/


55



63



64

STAKEHOLDER NETWORK - 6 SPECIAL INTEREST GROUPS

Subscribe at: www.bamb2020.eu
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Thank you
Lars Luscuere
luscuere@epea.com


