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THE CIRCULAR ECONOMY DIAGRAM

A circular economy is an industrial system that is restorative or regenerative by intention and design. It
replaces the end-of-life concept with restoration, shifts towards the use of renewable energy, eliminates the
use of toxic chemicals, which impair reuse and return to the biosphere, and aims for the elimination of waste
through the superior design of materials, products, systems and business models.

Ellen MacArthur Foundation, 2013b, p.7
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PROJECT INTRODUCTION

http://www.fondovalle.it/it/gres/effetti/metallo/
http://www.fondovalle.it/it/gres/effetti/pietra/
http://www.fondovalle.it/it/gres/effetti/cemento/
http://www.fondovalle.it/it/gres/effetti/legno/
http://www.fondovalle.it/it/gres/effetti/texture/


UV exposure
The polyester resins are not completely
UV stable and this can cause discoloration
of the stone, and breakdown of the resin
binder; the material is also damaged by
direct application of heat, a situation often
happening in kitchens.

Intrinsic problems related to
environmental issues, like recycling (it
is a hybrid material, difficult to
separate into components and hence
recycled).

Environmental Problems:

Engineered Stone



Environmental Problems:

Ceramic tiles

Non renewable resources as raw materials

Emissions: magnifying at a local level the 
environmental problems

Waste produced by the Italian district:

1’077’265 tons of waste per year to manufacture 729’000 tons of ceramic products,

with an hazardous waste generation of more than 12’700 tons/year

EMAS Case Studies – Tiles industry district of Modena and Reggio Emilia, Italy

EPD Italian Ceramic Tiles - ECO EPD Ref. No. ECO-00000444



Close the manufacturing cycle, which starts
from the incoming atomized powders, up to
the recycling of end of life products claimed by
deconstruction operations.

ECLAT – Project objectives

Realize and validate the principles of
the circular economy approach to the
manufacturing of endless ceramic
slabs for tiles, kitchen tops, bathroom
countertops.



State of the art



• Design of an “eco” composition

of ceramic body, able to

withstand green machining

after belt pressing and

recyclable up to 40% weight in

its own composition.

INNOVATED 
SOLUTIONS

ACTION ON RAW 
MATERIALS

ACTION ON 
PROCESSES 

ECODESIGN

VALIDATION

• Design variable belt pressing system.

• Design preliminary green decoration 

system by dry or semi-dry ink jet 

printing.

• Design of green machining 

equipment and tools.

• Packaging on demand

• DOE

• Definition of the best practice

for use and end of life

ECLAT - Approach

• Life Cycle Assessment

• Life Cycle Costing

• Social Life Cycle Assessment



ECLAT PROCESS 
large ceramic slabs manufacturing



Life Cycle Sustainability Assessment

Methodological approach for the assessment of all environmental, economic and

social impacts and benefits in decision making processes for improving the

sustainability of a process or product throughout its entire life cycle.

«Towards a Life Cycle Sustainability Approach» UNEP-SETAC 2011

LCSA = E-LCA + LCC + S-LCA

W. Klöpffer (2008); Finckbeiner et al (2010)

ENVIRONMENTAL DIMENSION: Life Cycle Assessment (LCA)

ECONOMIC DIMENSION : Life Cycle Costing (LCC) 

SOCIAL DIMENSION: Social Life Cycle Assessment (S-LCA) 



ECLAT - Project challenges

Environmental indicators

Economic indicators

Reduction of the packaging used -60-70%

Utilization of recycled materials 40%

Reduction of sludge 0.9 kg/m2

Reduction of fired scraps 2.5 kg/m2

Water savings 0.8 m3/m2

Reduction of energy consumption -50%

Recyclability of the final product 100%

Direct economic value generated %

Reduction of packaging costs -40 %

Increase of productivity +30%

Social indicators New job position + 2

Training activities 120 h

Stakeholder involved in the project + 10
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