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Modelos de sistemas de produccidén y consumo
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(b) Quasi-cyclic materials flows in ‘type II' ecology
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(c) Cyclic materials flows in ‘type llI’ ecology
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Ciclo de vida de un producto

ETAPAS DEL CICLO DE VIDA DEL PRODUCTO
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Natural capital New revenue models

Renewable Use of non-toxic Paying for use instead

substances and of ownership, producer
energy no depletion of remains the product’s
natural resources. owner.

Transition towards
renewable energy
instead of fossil
energy.

L

Product design

Taking reuse, repair,
the use of modular

z parts, and a different
production process
into account.

High-value reuse and recycling

Longer product

lifespan, longer use

of product parts,

& and recycling of Supply chain collaboration

materials.
New alliances
between companies
in new and
established

production chains.

Economia circular




Economia circular:
principios

Eliminar residuosy
contaminacion desde el
disefno

Mantener productosy
materiales en uso

Regenerar sistemas naturales
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Economia circular: principios

Renovables @ . Recursas finitos

Regenerar Substitulr materiales Desmateriallzar  Restauraclén

Gestidn del flujo de renovables Gestian del stock
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Fabricacién de partes

Vo

Fabricacion de
productos

Materia prima l *
blegquimica

Agricultura / cosecha /
recoleccian’

Regeneracian Biosfera Reciclaje
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Nuevos modelos de negocio
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Ciclos reversos
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1. Steam 7. Waste water 13. Waste

2 Power to grid 8. Cleaned waste water 14. Gypsum
3. Warm condensate 9. Surface water 15.Fly ash
4. District heating 10. Used cooling water 16. Sulphur
5. Bioethanol 11. Deionized water 17. Sturry
6. Natural gas 12. Cleaned surface water ~ 18.Sand
KALUNDBORG 20.¢5/C5 Sugars
SYMBIOSIS 2018 21. Lignin
22. NovoGro
s 23. Ethanol waste
Kaln.mdboqutmty 24 Blomacs

25. Fertilizer

Novo Nordisk & Novozymes
Land Owner's Association

m 2
l,,_« ' 1.3 M

Novozymes
Wastewater & Biogas

Facilitadores y condiciones
favorables del sistema
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Figure 1
Circularity strategies within the production chain, in order of priority

Zircular economy Strategies
A Make product redundant A A A

abandoning its function or by offering

Ro Refuse the same function with a radically
different product Innovations

Increasing szﬂ:er Make product use more intensive (e.g. in core
; ) product ) through sharing products, or by putting  RElaallIl=0
ERELRY use and 1 Rethink multi-functional products on the
manufacture market)

Increase efficiency in product Ipnn-:.':'u'fgo:[s

Rz Reduce manufacture or use by cansuming LRl
fewer natural resources and materials design
Re-use by another consumer of | "

R3 Re-use discarded product which is still in good nnovations

Y 4 condition and fulfils its original function In revenue
[ Rule of thumb: model
Higher level of Repair and maintenance of defective
dircularity = Rq Repair product so it can be used with its .
fewer natural original function Socio-
resources and less institutional
environmental Extend change

lifespan of Restore an old proeduct and bring it up

L ? :
product and Rs Refurbish 1, date
its parts
o

R6 Remanu- Use parts of discarded product in a new
facture product with the same function

Use discarded product or its partsin a

Ry Repurpose oy, product with a different function

Process materials to obtain the same

RE8 Recycle high grade) or lower {low grade) quali
Useful (ieh grace) (owgmdelquaty
application
of materials . ion of ials with
Rg Recover Incineration of materials with energy

recovery
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