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Pourquoi le design durable ?

 Si vous ne conciliez pas économique, social et environnement,
dans 10 ans votre entreprise n’est plus là.
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Utiliser des ressources renouvelables

 Utiliser un isolant à base de soja
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Utiliser des ressources renouvelables

 Carrosserie à base de soja
 Toile de toit à base de maïs
 Huiles moteur végétales (tournesol)
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Utiliser des ressources renouvelables

 Utilisation du chanvre
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 Récupérer l’eau de pluie

Utiliser des ressources renouvelables
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Utiliser des ressources renouvelables

 Utilisation de bois FSC (label durable pour le bois)
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Utiliser moins de ressources

 Machine à laver à ultrason : moins d’eau, pas de détergent
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Utiliser moins de ressources

 Economiser des tonnes de papier grâce à un nouveau graphisme 
(police de caractère plus compacte)
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 1 produit au lieu de 3 : bouilloire multifonctionnelle

Utiliser moins de ressources
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Utiliser moins de ressources

 Voiture < 600kg
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Utiliser des ressources moins toxiques
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Utiliser des ressources moins toxiques

 Utilisation d’encres à base d’encres végétales et pigments 
minéraux pour l’impression de la communication graphique
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Utiliser des ressources moins toxiques

 Caoutchouc de chaussure 
avec 96% de matières toxiques en moins
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Utiliser des matières recyclées
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 Vêtements à base de PET recyclé

Utiliser des matières recyclées
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Utiliser des matières recyclées

 Utilisation de papier recyclé dans une gamme de 
papiers hygiénique et essuie-tout
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Utiliser des ressources saisonnières
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Utiliser des ressources saisonnières

 Service proposant des fruits et légumes de saison
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Utiliser des ressources saisonnières

 Restaurants composant leur carte avec des produits de saisons
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Utiliser des matériaux à faible énergie grise
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Utiliser des matériaux à faible énergie grise

 Bois dans la construction
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Utiliser des matériaux ‘capteurs de CO2’
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Utiliser des matériaux ‘capteurs de CO2’

 Polyéthylène produit à partir de la canne à sucre
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Optimisation du process
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Optimisation du process

 Choix un process à faible impact environnemental
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Optimisation du process

 Diminuer les surfaces de cuir à tanner
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Optimisation du process

 Fabrication optimisée pour utiliser moins d’eau, moins d’énergie 
dans la fabrication
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Choix d’une fabrication équitable
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Choix d’une fabrication équitable

 Produire de façon respectueuse des travailleurs

47



 design innovation48

Utilisation

Fabrication

Transport

Emballage

Matières 
premières

Emballage

Fin de vie



 design innovation49

Réduction du nombre d’emballages
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 Suppression du carton

Réduction du nombre d’emballages
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Réduction du volume



 design innovation52

 Mouchoirs compacts

Réduction du volume
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Réduction du volume

 Emballage de lecteur MP3 diminuant à chaque génération
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Réduction du volume

 Produit à assembler par le consommateur
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Optimiser le transport
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Optimiser le transport

 Charrettes frigos avec volume réduit
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Optimiser le transport

 Produit facile à transporter un fois ‘dégonflé’
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Diminuer le poids du produit
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Diminuer le poids du produit
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Diminuer les distances
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 design innovation

Diminuer la distance matière première / producteur

 Café de céréales produites 
localement au lieu de café 
ayant parcouru plusieurs 
milliers des kilomètres
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 Paniers de fruits et légumes locaux

Diminuer la distance producteur / consommateur
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Diminuer la distance matière première / 
producteur / consommateur

 Produits laitiers locaux
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Mutualiser la distribution
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 Minimiser le transport par l’utilisation de l’eau de distribution 
dans le produit

Mutualiser la distribution
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Efficience énergétique

68



 design innovation

Efficience énergétique

 Bouilloire avec jauge toujours visible, isolation, thermomètre, ...
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Efficience énergétique

 Le produit non utilisé ne consomme rien : la mise en veille 
consomme 0 watt
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Efficience énergétique

 Consommation en carburant : < 2l / 100km
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Efficience énergétique

 Construction passive
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Efficience énergétique

 75% d’énergie en moins que les premiers produits de l’entreprise
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 Scooter à hydrogène
 Hydrogène produit grâce à des panneaux photovoltaïques

Efficience énergétique
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 Moteur hybride

Efficience énergétique
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Produit partagé
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Produit partagé

 Voiture partagée
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Produit partagé

 Transports en commun
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Produit partagé

 Machines à laver d’immeuble
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Produit partagé

 Salons lavoirs
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Produit partagé

 Location de vêtement dans le magasin ‘du coin’
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Produit partagé

 Location de matériel
de bricolage
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Dématérialiser
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Dématérialiser

 Service de répondeur vocal remplaçant le répondeur physique
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Dématérialiser

 Location de films
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Dématérialiser

 Bibliothèques virtuelles
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Dématérialiser

 Documentations électronique
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Prolonger la durée de vie
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Prolonger la durée de vie

 Mobilier évolutif (Le landau devient un jeu)
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Prolonger la durée de vie

 Fonction de mise
à jour
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Prolonger la durée de vie

 Produit indémodable
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Prolonger la durée de vie

 Produit durable dans le temps
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Désassemblage
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Désassemblage

 Conçu pour être 
désassemblé aisément
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Réparabilité

96



 design innovation

Réparabilité

 Moquette où on remplace
les zones usagées
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Réparabilité

 Mobilier facilement réparable
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Réutilisation
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 Produit rechargeable

Réutilisation
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Recyclage
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Recyclage

 Produit chimique recyclé 
dans un container réutilisé
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Recyclage

 96% du poids du produit est recyclable

103



 design innovation

Recyclage
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A practical tool for dismantling
As part of the ELV Directive, auto manufacturers must
provide dismantling information for each type of new vehicle
within six months of the vehicle being marketed.
In order to meet this requirement, Toyota joined a Consortium
of more than 20 manufacturers which prepares dismantling
information in an electronic format – the International
Dismantling Information System (IDIS). This information is
regularly updated and distributed to the authorised
dismantling network in each Member State. 
More information on the IDIS system can be found on the
web site at http://www.idis2.com

Battery recycling in practice
Even before the European debut of Prius, Toyota established a
dedicated NiMH battery recycling network. All those involved
in the system - from customers, local authorities, emergency
services, Dealers, to independent workshops and garages -
have been informed that Toyota Prius Dealers are the central
collection points for batteries. 

After collection, Prius batteries are transferred to a certified
Toyota recycling company. Current certified companies
include: SNAM and Citron in France; Accurec in Germany;
Batrec in Switzerland; Saft in Sweden. Other treatment
companies can be approved by TMC upon request. A “Prius HV
Battery Dismantling Manual” was developed and distributed to
Prius Dealers focusing on precautions to be observed when
dismantling a damaged vehicle.

Building the Prius Battery Recycling 
System

Final disposal of batteries is considered to be a key issue in the
life cycle of electric vehicles. To make Prius the ecological car
market leader in terms of battery disposal, the issue has
successfully been solved by Toyota. 

About Prius Batteries
The Toyota Prius Hybrid System battery is a high voltage (~280 V)
NiMH (Nickel Metal Hydride) battery, weighing approximately
40kg. The battery contains 38 modules, each sealed and
comprising six cells. To minimise the risk of mishandling, NMSCs
ensure direct collection by specialised companies.
In all countries where Prius is sold, roadside assistance and
emergency services are informed on how to handle Prius batteries
in the case of a vehicle breakdown or accident.

Dissassemble 
battery pack
if necessary

Pick up on 
regular basis 
together with
other waste

Remove battery 
e/o disassemble
battery pack 
into modules

Battery 
pick up on 

demand

Remove 
battery 
from 
vehicle

Transport PRIUS
from Toyota Dealer
to Prius Dealer

Prius customer

Accident or 
abandoned Prius

(from emergency service
providers, insurance

companies, local authorities)

Independent
service workshop

ELV dismantlers

Toyota
Dealer 

Prius
Dealer 

Whole 

Vehicle

Whole 

Vehicle

Whole 

Vehicle

Proceed Prius 
for battery 
removal to
Prius Dealer

Final 
Treatment
Company

Waste 
Management

Company

45Toyo t a  Eu ropean  Env i r onmen ta l  R epo r t  2001

I N  F O C U S

44 Toyo t a  Eu ropean  Env i r onmen ta l  R epo r t  2001

Active Promotion to Recycle ELVs
Several Member States have provided ELV legal frameworks
(Denmark, Sweden, the Netherlands), or have some kind of
Voluntary Agreement with vehicle manufacturers and importers
(Germany). However, most European countries have not yet
issued national regulation to fully comply with the objectives of
the ELV Directive, which will introduce common standards for
the whole of Europe. Toyota is actively co-operating with other
car producers and importers in working groups to address the
issues of the Directive, and is having open and direct discussions
with manufacturers/importers associations, and with authorities
in charge of setting up national legislation. 
In Belgium Toyota is a promoter of the Belgian Febelauto
Consortium, grouping all vehicle-related stakeholders, from
auto producers to the authorities. In the UK, where Toyota has
a substantial fleet, both NMSCs, and manufacturing plants are
actively engaged in ACORD (Automotive Consortium on
Recycling and Disposal) and CARE (Consortium for Automotive
Recycling), both aiming to meet the requirements of the ELV
Directive whilst protecting the interests of the industry. 
In Finland, Toyota is participating in a pilot project with the
government and the industry on dismantling, in order to
decide which type of dismantling infrastructure is required to
handle the volume of ELVs in Finland. The current situation of
vehicle dismantling and recovery is not homogenous across
Europe. This is reflected in the different measures adopted by
Toyota’s NMSCs. For example, Toyota Germany and Toyota
Sweden have used their Dealers to build up a collection network.
Dealers are considered as ELV acceptance points. In the
Netherlands, Toyota Netherlands is directly involved with ARN
(Auto Recycling Nederland) in operating a widespread network
of licensed ELV recyclers.

Improving Recoverability: Towards Design for Recycling (DfR)
Around 75% of the average vehicle weight is currently recycled
through metal recovery. The majority of the remaining
automotive components, especially rubber and plastics, are still
disposed of as solid waste. The main reasons for this practice
are the high costs of dismantling, logistics and recycling.
In response, Toyota’s engineers now consider these require-
ments at the earliest stages of development and are engaged in
considering the best way to ensure the recovery at the end-of-
life stage of the vehicle. In “Design for Recycling”, recommen-
dations are given for problems encountered during the
establishment of the recycling streams.
Examples of recommendations for “Design for Recycling” are
the following:
> Material selection

Engineers are striving to limit the diversity of materials used.
Individual components should be manufactured from so-called
pure-sorted materials. For composite systems, investigations
have to be made for materials that are compatible in a joint
recycling process

> Marking of plastic components
Plastic components must be marked to facilitate sorting
during end-of-life recycling

> Design of components to facilitate dismantling
By improving the design Toyota ensures that operating fluids
are quickly segregated and collected for subsequent recovery.
Components containing harmful materials, like batteries and air-
bags for example, are also improved.

In order to improve recycling, other general design rules applied
to the design of components are:
> Reductions in the number of fastening points
> Standardisation of fasteners used for one and the same com-

ponent
> Use of quick-release fasteners
> Improvements in access to fastening points.

The Life Cycle of Vehicles and the Environment

End of Life

Prius battery
recycling system

Prius battery  

The End-of-Life Vehicles Directive
The EU ELV Directive 2000/53/EC shall be implemented in
all Member States by April 2002. 
The Directive lays down measures aimed at the prevention
of waste arising from vehicle maintenance and at the re-use,
recycling and recovery of end-of-life vehicles and their
components. The Directive also promotes the improvement
of the environmental performance of all of the economic
operators involved in the life cycle of vehicles, and especially
the operators directly involved in their treatment.

Strengthening Recycling Research
Product design optimised for recycling is only one of the
elements necessary to put ELV recycling into practice. Current
recycling rates vary from country to country due to differences
in the recycled/recovered materials markets, labour costs,
landfill costs, and the levels of quality and professionalism in
collection, at treatment facilities and in technology. This
explains the necessity for matching the early stages of Design
for Recycling, with current economically sustainable practices. 
Toyota operates a state-of-art dry-sorting recycling facility that
recycles ASR (Automobile Shredder Residue), in co-operation
with Toyota Metal Co., Ltd. To further advance recycling
technologies, Toyota has established an Automobile Recycling
Technical Centre to research “easy-to-dismantle vehicle
structures” and “appropriate and efficient dismantling techno-
logies”. This centre will provide research results for design
divisions and will provide information worldwide to help
dismantling, shredding and recycling companies improve
recycling methods. In Europe, Toyota promotes the exchange
of information and expertise between engineering development
divisions and local suppliers and contractors. This exchange
can encompass components suppliers, plastic and metal
recycling companies, shredders and dismantlers. Toyota is
working together with NMSCs and Dealers in fulfilling the
requirements of the ELV Directive in individual countries. 
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Striving for Sustainable 
End-of-Life Processes

When old or seriously damaged vehicles are discarded, they
become a source of waste. Between eight and nine million
vehicles are discarded annually in the EU. This represents about
eight to nine million tons of waste, and is a potential source of
soil and groundwater contamination.

End-of-Life Vehicles (ELVs) were identified as a priority by the
European Commission’s priority waste streams programme, set
up in the early 1990’s. This brought together governmental,
environmental and industrial stakeholders to build a consensus
on how to address such waste. 
The European Commission set itself a goal to harmonise
national measures concerning end-of-life vehicles. The objec-
tives were to minimise the impact on the environment, ensure
the smooth operation of the internal market and avoid unfair
competition within the EU. A proposal was made by the Com-
mission to the European Parliament and Council that lead to
the “Polluter Pays Principle”. After four years of discussions be-
tween politicians and the industry, the 2000/53/EC Directive
on End-of-Life Vehicles was issued.
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The Life Cycle of Vehicles and the Environment

End of Life

End-of-Life Vehicle (ELV) treatment process

ELV Directive targets

The key aspects of the Directive are:
> The delivery of ELVs to authorised treatment facilities,

free of charge to the last owner. Producers to meet all,
or a significant part of the above costs (depending on
certain conditions). This comes into force from July
2002 for vehicles placed on the market on that date,
and from January 2007, includes all vehicles sold before
July 2002. 

> Specific targets are set for re-use, recycling, and recovery
in order to reduce landfill. In addition, vehicles receiving
type approval in 2005 need to fulfil 85% recyclability
(excluding energy recovery) and 95% recoverability
(including energy recovery).

> Vehicles put on the market after July 2003 cannot
contain hazardous substances, such as lead (Pb), Mercury
(Hg), Cadmium (Cd) and Hexavalent Chromium (Cr6+),
other than foreseen in an exemption list, as an annex to
the Directive.

A recent Amendment to the EU Waste Directive (Com-
mission Decision of 16 January 2001), classifies End-of-Life
vehicles, as of January 2002, as “hazardous waste”, if not
de-polluted.
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Fin de vie programmée sans risque
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 Emballages biodégradables

Fin de vie programmée sans risque
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Fin de vie programmée sans risque

 Restauration avec emballages compostables
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Méthodes

 Analyse du cycle de vie
 Développement ‘Cradle to cradle’
 Biomimétisme
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Analyse du cycle de vie
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Analyse du cycle de vie

1. Déterminer et quantifier 
les impacts du produit
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Analyse du cycle de vie
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Analyse du cycle de vie
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Développement ‘cradle to cradle’
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Vie du produit ‘cradle to grave’ : cycle ouvert
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Vie du produit ‘cradle to cradle’ : cycle fermé
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Exemple : Livre Durabook

 Livre en matière 100% cyclique sans perte de qualité pour 
fabriquer de nouveaux livres
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Vie du produit ‘cradle to cradle’ : cycle fermé
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Exemple : Textile Lifecycle climatex
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Vie du produit ‘cradle to cradle’ : cycle fermé
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Exemple : Nouvelles villes ‘cradle to cradle’ 
en Chine

 Liuzhou et plusieurs autres villes
‘cradle to cradle’
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Biomimétisme
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Biomimétisme

 S’inspirer du vivant
 Forme et structure
 Procédé de fabrication
 Système organisationnel
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Biomimétisme

 Feuille de lotus et surfaces auto-nettoyantes
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Biomimétisme

 Termitières et air conditionné
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Biomimétisme

 Structures légères
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Biomimétisme

 Trains

127



 design innovation

Biomimétisme

 Turbines
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Biomimétisme

 Matériaux
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Biomimétisme

 Colles
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Conclusion
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Conclusion

 Le design durable s’applique à toutes les étapes du cycle de vie
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Conclusion

 Le design durable optimise dans les produits de l’entreprise 
les composantes
 économie
 environnement
 social
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Conclusion

 Le design durable
 accroît la qualité des produits
 accroît le service lié au produit
 stimule l’innovation
 stimule le développement économique
 renforce l’économie régionale
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Conclusion

 Le design durable est vital pour l’entreprise

136


