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Venlo City Hall, Venlo, Netherlands

Moringa, Hamburg, Germany

Office Building, Essen, Germany

Fire Station, Straubenhardt, Germany

Multi Tower, Brussels, Belgium

The Cradle, Dusseldorf, Germany

SCHÜCO-Office, Bielefeld, Germany

LIVING, Brussels , Belgium

Renovation of WTC-Towers, Brussels, 
BelgiumSustainability and Engineering Consulting



OUR MISSION WITH EPEA
Co-developer of the Cradle to Cradle® design concept

Sustainability and Engineering Consulting

2011
Cradle to Cradle® 
Training for Ellen 
MacArthur Foundation

2013
EPEA and Drees & Sommer 
start cooperation on Cradle 
to Cradle®

2001
Book: Cradle to Cradle® –
Remaking the way we 
make things”

2019
Prof. Dr. Michael 
Braungart and 
Drees & Sommer 
advancing Cradle 
to Cradle®

Shaping the world of 
tomorrow together

2008–2012
EPEA network 
expands globally

2020
The EPEA network 
continues to grow

“Nature doesn't have a 
design problem. People do.”

Prof. Dr. Michael Braungart

2010
The Cradle to Cradle® 
Products Innovation 
Institute (C2CPII) is 
licensed for Certification

1987
EPEA was founded by 
Prof. Dr. Michael 
Braungart in Hamburg
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WHAT WE OFFER
Key Services – Engineering and Sustainability Consulting

3 Sustainability and Engineering Consulting

ESG AND 
COMPLIANCE

ENERGY 
AND CARBON SUSTAINABILITY

CIRCULAR
ECONOMY

MOBILITY DIGITIZATION
VALUE

OPTIMIZATION 

VALUE 
MONITORING AND 

MANAGEMENT



CIRCULAR ECONOMY

ENGINEERING AND SUSTAINABILITY CONSULTING
Key Services

Sustainability and Engineering Consulting

STRATEGY AND 
CORPORATE

▪ Circular Economy Guidelines and Strategies
▪ Procurement Strategies

DEVELOPMENT ▪ Life Cycle Carbon Assessments
▪ C2C Industrial Product Passports
▪ Material / Product Consulting
▪ Building Circularity Passport®

OPERATION ▪ Urban Mining 

CIRCULAR 
ECONOMY

VALUE 
OPTIMIZATION 

ENERGY AND 
CARBON

DIGITIZATION

SUSTAINABILITY

VALUE 
MONITORING AND 

MANAGEMENTMOBILITY

ESG AND 
COMPLIANCE
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Measures for continuous optimization

CIRCULAR ECONOMY CHALLENGES

Life Cycle Assessment

Ensure detailed documentation of all materials 
procured from different suppliers and locations 

through a third-party certified EPD.

Separability

Facilitate connection techniques adopted 
between different layers that require

frequent replacements.

Dismountability

Design for disassembly by focusing on
interchangeability and adaptability of

individual functional units.

Material Health

Pollutant-free design can be implemented
directly during design stages and lessons
learned can be used across different projects.

Material Sourcing

Ensure a locally sustainable supply 
of resources with the focus on 
secondary materials.

Material Recovery

Intelligently planned materials can be recovered
in a high-quality manner, thus increasing the
residual value.

2 EPEA - Part of Drees & Sommer Sustainability and Engineering Consulting



URBAN MINING – powerd by Cradle to Cradle ®
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STEP I - METHODOLOGY - URBAN MINING – INVENTORY (BUILDING LEVEL)

Sustainability and Engineering Consulting

1.

Determination of the 
installed materials

2.

Assessment of the 
material quality and 

potential problematic 
substances

(Based on the C2C 
pollutant report)

3.

Creation of material 
flow analysis (variants)

4.

Initial assessment of 
potential recycling 

routes and potentials of 
reusable and 

recoverable components 
and materials

Rough estimate of the 
monetary material 

values and recycling 
costs or revenues as 

well as the 
environmental pollution

6.

Creation of 
recommendations for 

the dismantling 
specification and 
implementation

5.
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Quick-Scan of the structure, 
envelope and fit-out on global 

Weight

Identification of the most 
important materials per 

building element

Detailed Scan of most 
interesting materials 

Visual check, documentation 
analysis, destructive analysis, 

laboratory controls, 
manufacturer tests, demolition 
tests, evacuation route and on 

site storage capacity, local 
regulations, local stakeholders

Circular stakeholders
commitment on materials and 

valorization technology

Materials/products are 
classified per recycling target : 
preserve, upcycling, recycling, 

thermal recovery, landfill

Circular stakeholders
commitment on materials and 

valorization LOI

Disassembly mode, packaging, 
transport, location, destination, 

parties involved

Material flow chart is created 
based on 

manufacturers/Contractors
commitment

Client commitment on goals, 
recycling percentage and 

identified materials

Documentation is prepared for 
the demolition project, as 
appendix to the tender file

Evaluation Grid, Specification 
Bill of Quantities, List of 

Definitions and list of potential 
buyers (commitments)

List of actions
Signature of LOI

Contractor award

Critical point



Localisation Quantities
Recycling 
potential

Health – 
disassembly – 

market interest

OUTPUT : INVENTORY 
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OUTPUT : TECHNICAL SHEET
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OUTPUT : URBAN MINING STRATEGY
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Bâtiment existant Projet

OUTPUT : URBAN MINING PASSPORT
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URBAN MINING – ZIN/WTC

Sustainability and Engineering Consulting 12



Circularity is a very important aspect of the ZIN 
project. The existing building will be kept to a 
maximum. The underground floors and traffic cores 
will be preserved. The elements that will be 
demolished will be given a new life. Overall, more 
than 95% of all existing materials and equipment will 
be recovered or recycled. 

Circular thinking is not only based on recovery and 
certification, it is also based on a very long-term 
perspective for the building. ZIN is therefore not only 
focused on today's needs, but can also be adapted in 
the future to meet tomorrow's needs. 

Main topics

▪ Urban Mining with C2C Mindset 

▪ Upcycling 

▪ Material Passport 

▪ Build for Disassembly Design 

CIRCULARITY AS AN ENGINE FOR 
INNOVATION



Physical Flexibility : 
building elements
can be adapted.

Functionnal
Flexibility : space can

be adapted.

Technical Flexibility : 
technics can be

adapted.

ZIN – FLEXIBILITY & ADAPTABILITY
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275.000 Tons of materials

ZIN - URBAN MINING STRATEGY

Industrial approach
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Or other…
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REFURBISHMENT

Michael Moradiellos, EPEA Part of Drees & Sommer, 05/202216 Sustainability and Engineering Consulting16



ZIN – MATERIAL FLOWS

Sustainability and Engineering Consulting17



URBAN MINING - ZIN
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Uclycled materials and reused materials (insulation, concrete, partitions, stones, raised floors)

Isolation Carreaux de tapis Partitions

Carreaux de terrasse Faux planchers Panneaux de bois

Fibre minérale

Vitrages

Pierre naturelle

Aménagements intérieurs

URBAN MINING - ZIN
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URBAN MINING - ZIN
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STEP II - METHODOLOGY - URBAN MINING - IMPLEMENTATION (BUILDING LEVEL)

Sustainability and Engineering Consulting

1.

Site preparation with 
the awarded Contractor

2.

Identification and 
organization of the 

process (LCM)

Monitoring of the 
quantities and 
stakeholders

Planification and Site 
Management

Storage & Reverse 
Logistic

Financial streams
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Process, evacuation routes, 
stairs, lifts, façade access, 

storage, trucks delivery, crane

Contractor analysis for site 
installation, verification and 

risk assessment

Feasibility study per material 
category (glass, partitions, 

insulation, etc) : technical and 
financial

Agreement on quantities, 
planning and process.

Planification of works, material 
flows, responsibilities, 

qualities, timing

Circular Manager (Contractor 
or consultant) is responsible for 

the implementation plan. 
Deadlines and packaging 
requirements are entirely 
under his responsability. 

A storage manager has to be 
identified, with forklifts and 

packaging materials, according 
to buyers' conditions.

Coordination of the materials 
from desassembly to storage, 

from storage to trucks or 
vehicules.

Daily monitoring of quantities 
and buyers, workload for the 

Contractor, trucks, pallets, 
qualities.

Coordination of the 
confirmation of the use of 
materials (reuse, recycled)

Identification of costs included 
in Contractor contract, external 
costs, transport, cleaning, lab 

tests, consultant, etc

Monthly financial report with 
savings, entries and non 

foreseen costs

3. 4. 6.5.

Action plan Localisations and quantities per 
material

Excess materials are recycled

Photo reportage of the 
materials use and destination

Final financial report

Critical point



Sustainability and Engineering Consulting

INDUSTRIAL TAKE BACK LOOPS : MANUFACTURER IS KEY
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Sorting properly demolition 
waste on site, in order to
define the right recycling 

loop and process

Industry requirement for 
remanufacturing process

New products are fabricated out of raw 
materials, with the industrial performance 

and the Manufacturer guaranty. 
Compliance with regulation and 

environmental performance will always 
confirmed.Usual demolition waste

Man power, storage space, 
logisitc, quality control

Reverse logistic, packaging, 
transport, optimisation

Industrial expertise to reuse 
materials, supply challenge

New materials made of 
recycled content.

Recycling rules since 2000 
as production date.

Metal and bricks are 
sorted, mixed material are 

used for landscaping or 
fundation soil.

Existing tiles made of mineral wool are 
difficult to be reused after several years of 
use, they are perfect for upcycling, when 
they have been fabricated no later than 

2000, because they are biosoluble.



Sustainability and Engineering Consulting

INDUSTRIAL TAKE BACK LOOPS
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Glass out of demolition 
waste is recycled for 

bottles purpose.

Reuse the glass in interior 
or upcycle it into a new 

glass can be a challenge.
Glass thrown in container and 

evacuated to a third party.

Recovery of entire 
façade elements

Man Power, logistics on 
site, time constraints 

High quality glass is then 
converted into bottle glass, 
then green glass and brown 

(beer bottles).

Clear separation of 
material

Material Upcycling, production 
of high-quality new glass for 

windows and façades

Façade elements and glass panels 
performance are changing quickly, and 

usually are tailor made for a project. Reuse 
those materials are not possible, unless it 

has been designed in such a way.

Reusing pure float glass waste (not 
polluted) generates savings in carbon, 
energy and raw materials. Industrial 

process is cheaper and environmental more 
efficient.



Sustainability and Engineering Consulting

INDUSTRIAL TAKE BACK LOOPS
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Concrete Upcycling to be 
reused as structural 

material in future buildings

Material recovery

Lab Tests for 
contamination of 

material, soil 
contamination 

legislation

Industrial recycling expertise, local 
recycling possibilites, logistical 

challenges, outside cities

Certified product made with 
recycled content

Use of recycled concrete 
on site for new building

High-Quality concrete with high recycled 
content is locally produced and reused on 
site, controlled and safe for the next use. 

Recycled concrete aggregates are typically 
used for low-quality applications (road 
constructions).  Using it for structural 

purpose is not common and need several 
audits and test to have bank insurance 

today.

Concrete is typically crushed and 
reused as gravel for streets and 
other purposes of low-quality 

requirements

Sorting properly demolition 
waste on site, in order to
be able and ensure high-

quality recycling
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INDUSTRIAL TAKE BACK LOOPS
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Dismantling of structural 
components, treatment 

and remanufacturing

Reuse of High-quality materials 
have hidden costs difficult to 

resolve for a long-term project : 
storage, transport, mock-up, 

technical and financial studies, 
quality control, guaranties, 

controls, contractor risk.

Dismantling of  building 
components

Logistics on site, 
carefull handling

Mock-up, reused on site, 
design challenge versus new 

cheap materials
Long term storage, 

external service
Designer reuse materials as raw 

material, story telling

Material re-use instead of 
thermal treatment of 

wooden elements

If a certain material is attractive, 
small projects are effective to 

attract bigger contractor and sell a 
good quality product.

Local authorities help 
circular projects by reusing 

products in fair and 
furniture

Health concern for 
composting, reuse 

products before 
incineration in a safe 

project.



STEP III - METHODOLOGY - URBAN MINING - REPORTING (BUILDING LEVEL)

Sustainability and Engineering Consulting

1.

BREEAM

2.

LCA CRREMMadaster
Demolition Waste 

Recycling
EU taxonomy
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3. 4. 6.5.

LCA credits including Module 
D, recycled aggregates, reused 

components and waste 
management

MAN 03, MAT 01, MAT 03, 
MAT 06, WST 02

Modules A – B – C – D, 

Module D (reuse, recovery, 
recycle)

A1, A2, A3, C1, C2, C3, C4, D

Maintain, reused, recycled 
content valorization through 

the circular data management

Circularity Indicator = recycled 
content vs virgin materials

Legal obligation to report 
Demolition Waste 

Management, for construction 
sector

Demolition waste, construction 
waste, packaging, water, 

aggregates.

Carbon Risk Real Estate 
Monitor Tool provided by the 

EU, operational carbon

Embodied Carbon is not 
included, but could be in the 

future version.

Verify compliance with EU 
Taxonomy to ensure 

contribution to climate 
mitigation and adaptation 

strategies set by the EU

Technical screening to check 
alignment with taxonomy 

requirements, such as 
implementation of circular 

economy practices 

13 Credits
All reused or recycled content 
have 0kgCO2 in Module A, and 
positive impact on Module D

Contractor Quality Control, 
waste and Carbon reporting

Related to LCA, reused 
materials score 0.

EU Taxonmy Report
Urban Mining = high score



URBAN MINING AND EMBODIED CARBON PASSPORT
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LIFE CYCLE ANALYSIS – CARBON FOOTPRINT OF A BUILDING

Carbon Footprint = embodied carbon + operational carbon

28 Sustainability and Engineering Consulting

Better buildings fabrics for the building envelope reduces the operational carbon and increases the impact of embodied carbon of
the overall building. To comply to our climate targets the overall carbon footprint of the building stock needs to be reduced. 
Material re-use and recovery has an important impact and helps to achieve this goal.

Comparaison distribution of carbon footprint for an 
office building. 

Today
Future – 

low energy building



URBAN MINING - MARAIS
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• Writing the urban mining note
• Monitoring of on-site operations
• Outgoing flow assessment : monitoring of quantities of 

demolition and construction waste
• Reuse of materials from demolition

Sustainability and Engineering Consulting



URBAN MINING - MARAIS
Desassembly and storage of on-site materials
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URBAN MINING - MARAIS
Non-separable materials are waste
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• Writing the urban mining note
• Monitoring of on-site operations
• Outgoing flow assessment : monitoring of quantities of 

demolition and construction waste
• Reuse of materials from demolition
• EFRO reporting (fiches, CO², waste, etc)

URBAN MINING - U-SQUARE : MISSION
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- Briks
- Windows
- Tiles
- Floor
- Door
- Stones
- Toilets
- Stairs
- Radiators
- Etc..

URBAN MINING - U-SQUARE
Reused materials
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URBAN MINING - U-SQUARE
Destination of the reused materials

34

Bricks Outdoo glass used for indoor glass Blue stones as indoor stones

Sustainability and Engineering Consulting



Michael Moradiellos del Molino

Head of Real Estate

+32 472 35 25 44

michael.moradiellos@dreso.com
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