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Definitions

Eco-design is the integration of environmental aspects into the product development

process by harmonizing ecological and economic requirements.

Eco-design is about minimizing the environmental impact of the design of products,

processes or services throughout their lifecycle.

The role of design in the future impacts of a product 

between 80 and 90% of the economic value of a product 

and its environmental costs are determined  in the 

product design phase. 
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Definitions

Eco-design Sustainable 
design

Circular 
designOR

to identify the 
environmental impacts 
of any product or service, 

from the initial design 
phase to the end, and 

minimize them as much 
as possible without 

forgetting 
manufacturing, 
transportation, 

distribution or packaging

focuses on designing for 
the circular economy, 

with a regenerative 
perspective and with the 

aim of rethinking the 
entire design process 

from the beginning, so 
that the material does 
not leave the lifecycle 
of a product or service 

but returns to the cycle 
again and again

the technological and 
production needs are 
identified to develop 

and produce a 
sustainable product

Sustainability
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Sustainable Design

Sustainability the use of natural resources to 
satisfy the needs of present generations 
without compromising the ability of future 
generations to meet their own needs.

Sustaina
ble 

design

Provide 
social 

benefit
Cause 

minimal 
impact to 

the 
environment

Be 
economically 

viable

Take 
human 

rights into 
account

Induce 
energy 
savings

Be respectful 
and 

consistent 
with the 

choice of raw 
materials
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Sustainable Design

ECOLOGY

ECONOMICSSOCIETY

Ecological 
production

Standard 
of living

Ecological 
awareness

Sustainable 
design

Design is sustainable if it presents economic,
social and environmental sustainability, what
designers call the variables P3:

People

Planet

Profit

P3
(English)

Equity

Ecology

Economy

E3
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Circular Design

Production 

&

processing

Consumption 

& 

use

Collection  

& 

processing

CIRCULAR 
ECONOMY

Develop markets for 
recycled material

Design better 
products

Reduce 
process waste

Optimize lifecycle through 
alternative consumption

Promote reuse

Improve 
collection

Encourage 
recycling

Invest in 
infrastructure

Circular design main objective is to
ensure that materials do not exit the life
cycle of a product or service but instead
are repeatedly reintegrated into either
the technical cycle (Technosphere) or the
biological cycle (Biosphere).
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Circular Design

Principles of circular 
design 

1. Prioritize 
using local or 

readily 
available 
resources

2. Optimisation 
of resource 

utilisation and 
energy 

consumption

3. Durability, 
repairability 

and recycling 
of the 

product

4. Product 
disassembly 

and reuse

5. Residue 
absence 

during the life 
cycle of the 
product or 

service

6. Encourage 
continuous 

improvement 
processes

8



Comparison

Analyze social impact: Are workers being paid fair wages? Will your
product have health-endangering effects on consumers when it’s
used?
Analyze environmental impact: Which materials in production are
impact intensive? Which processes could be sustainably optimized?

Product stewardship: Take full responsibility for your product’s entire
lifecycle. And make sure the product does not get lost at the end of its
life, but stays in the value system.
Dematerialization: Reduce the weight, size, and number of materials
you use in your design.

Designing of inner loops: Materials in your product should maintain
the highest value during and after the end of its life.
Moving from products to services: Shifting from ownership to access.
Instead of purchasing, you offer products as a service.
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Eco-design

Concepts, objectives, benefits

Eco-design is an approach to 
designing products, processes 
and systems to minimize 
their environmental impact 
throughout their life cycle.

Innovative design solutions that 
consider the entire life cycle, from 
the extraction of raw materials to 
production, distribution, and use, 
including recycling, "repairability", 
and disposal.

PRODUCT LIFE CYCLE
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It is considered as an 
approach to design, but not as 
a label for ecological products.



Eco-design

Concepts, objectives, benefits

ECO-DESIGN 
METHODOLOGY

1. Life cycle 
thinking

2. Reduce, 
Reuse, 

Recycle

3. Material 
selection

4. Energy 
efficiency

5. Minimize 
toxic 

substances

6. Durability 
and longevity

7. Design for 
disassembly

8. Packaging 9. Transportation 
efficiency

10. User-
friendly 
design 

11. Life cycle 
assessment 

(LCA)

12. 
Regulations 

and standards

13. Circular 
economy

14. Sustainability 
certifications

15. Consumer 
awareness
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Eco-design

Main objectives

1. Minimize 
environmental 

impact

2. Resource 
efficiency

3. Reduction of 
the carbon 

footprint

4. Waste 
reduction

5. Energy 
efficiency

6. Toxicity 
reduction

7. Extended 
product life

8. Design for 
recycling and 

reuse

9. Promote 
sustainable 

materials

10. Conscious 
packaging

11. Integration 
of the circular 

economy

12. User 
education

13. Compliance 
with regulations

14. Economic 
viability

15. Social 
responsibility

16. Innovation 
and 

collaboration
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Eco-design is a field that 
seeks to balance the needs 
of consumers, industry 
and the environment.

It tries to create products 
and systems that are 
functional, economically 
viable, environmentally 
responsible, and socially 
beneficial.



Eco-design

Benefits

ECO-DESIGN BENEFITS

The 
environmental 

impact is 
reduced in each 
of the life cycle 

phases

The materials 
used are 

environmentally 
friendly

Products are 
generally of 

better quality, 
more durable 

and innovative

Eco-design 
allows brands to 

differentiate 
themselves from 
the competition

Eco-design 
satisfies the 

needs of 
consumers 
looking for 

planet-friendly 
alternatives

The circular 
economy is 

promoted, and a 
response is 

given to 
legislative 

changes and the 
market
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Eco-design

Benefits for companies

Eco-design benefits to 
the company

(Motivating Factors) 

Reduction of costs

Application of 
innovation

Compliance with 
environmental 

legislation

Motivation of 
employees

through the application of improvements in the 
product.

through the implementation of environmental 
criteria for the company's operation.

allows the company to enter new sectors or 
markets.

in the regulatory aspects of the extended 
manufacturer's responsibility. 

in the collection obligation found in the 
European Union directives. 

eco-design can contribute to improving 
workplace safety and workers health.
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Eco-design

Challenges

Challenges in applying eco-
design principles to product 

development

Low level of 
understanding 

of eco-design by 
consumers

The possible 
higher cost

Difficulties in 
clearly 

demonstrating 
the benefits to 

potential buyers

Risks when 
trying new 

materials and 
approaches

Search for 
alternative 

ways to 
maintain 
profits by 

selling longer 
lasting 

products

Difficulties in 
using eco-
design in 

conventional 
products

Determine the 
correct stage 

in the product 
life cycle or 

supply chain

Integrate eco-
design 

principles into 
all business 

approaches and 
supply chains
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Eco-design

Strategies

Strategies

1. 
New 

concept

2. 
Use of 

reduced 
impact 

materials

3. 
Element 
reductio

n

4. 
Production 
optimisatio

n

5. 
Optimisatio

n of 
distribution

6. 
Reduced 
impact 

on usage

7. 
Lifespan 

optimisati
on

8. 
End of life 
optimisati

on
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Eco-design

Strategies

Strategies

1. 
New 

concept

2. Use of
reduced
impact

materials

3. Element
reduction

4. Production
optimisation

5. Optimisation
of distribution

6. Reduced
impact on

usage

7. Lifespan
optimisation

8. End of life
optimisation
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• Dematerialisation
• Multifunctionality
• Product sharing
• Service instead of the 

product



Eco-design

Strategies

Strategies
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Strategies

1. New 
concept

2. 
Use of

reduced
impact

materials

3. Element
reduction

4. Production
optimisation

5. Optimisation
of distribution

6. Reduced
impact on

usage

7. Lifespan
optimisation

8. End of life
optimisation

Use of materials:
• derived from natural resources
• with high recycled or recyclable content
• free of dangerous substances
• produced with ecological systems
• minimum number of different materials
• from local or nearby supplier



Eco-design

Strategies

Strategies

1. New 
concept

2. Use of 
reduced 
impact 

materials

3. 
Element 
reductio

n

4. Production 
optimisation

5. Optimisation
of distribution

6. Reduced 
impact on 

usage

7. Lifespan 
optimisation

8. End of life 
optimisation
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•Eliminate or reduce components that do not add value to the 
product, whether functional, aesthetic or quality
•Optimize the amount of material used without compromising the 
technical or material viability of the product



Eco-design

Strategies

Strategies
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Strategies

1. New 
concept

2. Use of
reduced
impact

materials

3. Element
reduction

4. 
Production
optimisatio

n

5. Optimisation
of distribution

6. Reduced
impact on

usage

7. Lifespan
optimisation

8. End of life
optimisation
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• Reduction in the number of processes or production stages
• Use alternative, cleaner production techniques
• Minimise water and energy consumption and/or use renewable 

energy
• Reduce the amount of waste or internal recycling of waste



Eco-design

Strategies

Strategies

1. New 
concept

2. Use of
reduced
impact

materials

3. Element
reduction

4. Production
optimisation

5. 
Optimisatio

n of 
distribution

6. Reduced
impact on

usage

7. Lifespan
optimisation

8. End of life
optimisation
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• Minimise the amount of packaging in mass or volume
• Use lower impact materials in packaging or reusable containers
• Reduce the weight of the product
• Optimise the volume for storage and transportation
• Use low-impact and efficient vehicles/fuels



Eco-design

Strategies

Strategies

1. New 
concept

2. Use of
reduced
impact

materials

3. Element
reduction

4. Production
optimisation

5. Optimisation
of distribution

6. 
Reduced
impact

on usage

7. Lifespan
optimisation

8. End of life
optimisation
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• Minimise the need for maintenance
• Maintenance based on low impact products
• Minimisation of energy/water consumption in use



Eco-design

Strategies

Strategies

1. New 
concept

2. Use of
reduced
impact

materials

3. Element
reduction

4. Production
optimisation

5. Optimisation
of distribution

6. Reduced
impact on

usage

7. 
Lifespan

optimisati
on

8. End of life
optimisation
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• Increase in useful life
• Reduction in useful life if the product cannot continue to 

perform its function for a period of time
• Possibility of repair/upgrade and availability of spare parts



Eco-design

Strategies

Strategies

1. New 
concept

2. Use of
reduced
impact

materials

3. Element
reduction

4. Production
optimisation

5. Optimisation
of distribution

6. Reduced
impact on

usage

7. Lifespan
optimisation

8. 
End of life
optimisati

on
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• Ease of disassembly and separation of materials to facilitate 
correct final management

• Possibility of recycling product materials
• Reuse of the product or its components
• Possibility of energy recovery



Standards

ISO 14006:200 Environmental Management System — Guidelines for incorporating ecodesign

25

➢ This standard primarily targets companies that have implemented an environmental 
management system (EMS) in accordance with the ISO 14001, whether integrated with a 
quality management system (QMS) or not.

➢ It also applies to organisations that have solely adopted an EMS and those without a formal 
EMS or QMS but have an interest in reducing the negative environmental impacts associated
with their products.

Phases of an eco-design 
project 

Product 
selection and 
determination 
of motivating 

factors

Determination 
of the 

significant 
environmental 
aspects of the 

product

Generation of 
improvement 

ideas and 
specifications 

for the 
development of 

the new 
product

Development 
of conceptual 
alternatives. 
Evaluation 

and selection

Detailed 
design of 
the new 
product

Definition of 
future 

improvement 
actions for 

the product 
and the 

company

Launch 
campaign. It 

must be 
linked to the 

marketing 
plan

Evaluation 
of the 

project and 
its results



Standards

ISO 14006:200 Environmental Management System — Guidelines for incorporating ecodesign
offers brief guidance on integrating eco-design into the product design and development process.
IEC 62430:2019 Environmentally conscious design (ECD) - Principles, requirements and guidance  provides
specific details on this integration. 
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Reasons why an organization should implement eco-design in its products

a) The growing concern 
about the damage caused 

to the environment

b) The recognition of 
business opportunities 

related to resource efficiency 
and the circular economy 

c) Life cycle thinking, 
which facilitates

the identification of environmental requirements related to products

avoids unintentional change of environmental impacts within the life cycle 



Design guidelines of plastic packaging for 

minimum waste and efficient sorting
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Introduction

Types

Primary or sales 
packaging

Secondary or grouping 
packaging

Tertiary or transport 
packaging

PACKAGING is the material that protects a 
product and can be found in its various parts

Designed to contain and present 
the product as a sales unit.

Designed to group 
primary packaging.

Designed to facilitate the 
logistics and transportation.
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PACKAGING is the material that protects a 
product and can be found in its various parts

Introduction

Types

Primary or sales 
packaging

Secondary or grouping 
packaging

Tertiary or transport 
packaging

Designed to contain and present 
the product as a sales unit.

Designed to group 
primary packaging.

Designed to facilitate the 
logistics and transportation.
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Introduction

Celluloid

Containers and 
bottle caps

More versatile 
and economical 

plastics in 
containers and 

packaging

LDPE, 
HDPE

Thermoformed 
containers, stretch 

films and other 
types of plastic 

containers

Recyclable plastics 
and lighter packaging 

Biodegradable, 
compostable 

and recyclable 
plastics 

1860s

Early 20th century

1940s

1950s

1970s

1980s and 1990s

21st century

. . . . . . .
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The history of containers and packaging is connected to the development of civilisation 
and the evolution of the industry



Eco-design in packaging sector

Advantages 
for companies

Improvem
ent of 

reputation

Better risk 
manageme

nt

Increased 
eco-

efficiency

Promotion 
of 

innovation

Increase 
in the 
value 

propositio
n

Improvem
ent of the 
relationshi

p with 
third 

parties

• Eco-design in the packaging sector aims to
produce technically recyclable, financially
viable packaging that makes optimal use of
resources and reduces environmental impact.

• However, today this sustainability is not being
carried out (e.g. the average recycling rate for
plastic bottles is 14%, with 2% is reinserted
back into the production cycle).

• To successfully apply eco-design, all
containers and packaging that comprise the
packaging system must be considered.

• The container manufacturer, packer and
distributor must also be considered.

• Another essential aspect to consider is the
legislation related to this type of product.
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Eco-design in packaging sector

Legislation

Main technical-health and 
safety-related aspects Information requirements Aspects related to waste     

management

• Regulation 852/2004
• Law 17/2011
• Law 12/2013
• RD 168/1985
• RD 44/1996, RD 820/1990
• RD 770/99
• RD 485/97

• Regulation 1169/2011
• RD 1272/2008
• RD 126/2015
• Specific standards for materials in

contact with food:
▪ Regulation 10/2011
▪ RD 846/2011
▪ RD 397/90
▪ RD 888/1988
▪ RD 1413/1994
▪ RD 891/2006

• Directive 94/62/EC
• Law 11/1997
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Eco-design in packaging sector

Eco-design provides the industrial packaging sector with the opportunity for

innovations  to reduce weight, to reduce the environmental impact of waste

generated, redesign or reuse or recycle the container or packaging.

Packaging industrial sector 
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Eco-design in packaging sector

S
ta

g
es

 t
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o
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p
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g
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o
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h
e
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O

 1
4

0
0

6 
st

an
d

ar
d

Product selection and determination of motivating factors

Determination of the significant environmental aspects of the product

Generation of improvement ideas and specifications for the development 
of the new product

Development of conceptual alternatives. Evaluation and selection

Detailed design of the new product

Definition of future improvement actions for the product and the 
company

Launch campaign. It must be linked to the marketing plan

Evaluation of the project and its results
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Reduce weight

This eco-design strategy focuses
on optimizing the grammage
and/or thickness of the
packaging to improve the ratio
between container and content.

Environmental improvements throughout the life cycle

Cost reduction in the packaging value chain

Eliminating unnecessary non-essential elements

35

Reduce packaging weight



Reduce environmental impact

o The origin of the material, such as wood chain
of custody certifications (FSC, PEFC, SFI, ISO
38001).

o Compliance with specific environmental
requirements, such as environmental labels
(ISO 14024 and ISO 14025).

o The environmental profile, such as the
environmental product declaration (ISO 14023),
product carbon footprint (ISO 14067), water
footprint (ISO 14046), or product environmental
footprint.

Reduce environmental impact of packaging waste

Eco-design strategy to reduce the impact of packaging waste is the selection of sustainable

raw materials.

Raw materials certifications ensuring the
sustainability
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Reduce environmental impact

Another aspect to consider in an eco-design project
is cost reduction strategies for packaging
production related to resource consumption and
waste and emissions management.

Optimised
manufacturing 
and packaging

Packaging 
tailored to the 

filling line

STRATEGY ADVANTAGES

Allows companies to access new markets 
and/or customers sensitive to sustainability

Reduce issues related to labour risks

Facilitates compliance with air emissions 
legislation

Improves the recyclability of the packaging

37

To apply processes that require 
minimal energy, water, and 
other material resources and 
generate minimal emissions 
and waste.

Designing packaging and 
selecting materials,
optimising resource 
consumption and minimising
waste generation during 
filling. 



Redesign packaging

STRATEGIES

Replacing the current 
packaging design with 
a lighter design option 
to reduce the amount 

of material 

Optimizing the 
relationship between the 

volume of content and the 
volume occupied by the 

packaging to achieve 
logistical improvements

Redesigning the 
packaging to maximize 
product utilization and 

reduce losses 

Packaging design that 
allows for enhances of 

packaging functionality. 

Involves changes in 
materials, transformation 

processes, logistics, or 
product presentation

Arrange the  geometry of 
packaging, reduce 

transportation costs, 
secondary packaging, and 

product storage costs
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Re-use and recycle

STRATEGY GOAL
Replacing single-use packaging with reusable 
designs Reduce packaging waste

Packaging design solutions where end-users can 
easily separate their components Enhances recycling quality

Minimise adhesives as much as posible Improve the recycling process and the quality of 
recycled materials

Increase the compatibility for recycling of the 
various elements that make up the packaging

It is effective to have plastics with different 
densities for separation

Avoid dark shades (black, brown, ...) –
recommended transparent, translucent or opque
packaging

Ensure correct automatic separation, improve 
the quality of the recycled material

Avoid multiple materials that cover more than 2/3 
of the primary body material Improve the quality of the recycled material

Design of lightweight plastic packaging that can 
be folded if it exceeds 30 cm in diameter

Allows end-users to place these containers in the 
appropriate recycling bins easily

Identify the container where the packaging or its 
various components should be deposited

Help manual sorting operators in packaging 
sorting facilities classify by materials.
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Re-use and recycle

Proper sorting is essential for the effective implementation of recycling:

1) Tracer-based sorting involves:

o fluorescent pigments added to the plastic substrate,

o digital watermarks integrated into the packaging design.

2) Robotic sorting, which employs artificial intelligence to assist cameras and robotic

arms in sorting plastics on conveyor belts.
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Product development

Eco-design strategies → except New concept are directly related to the product life cycle.

Actions that help the company to outline their eco-design actions on its packaging

Change in thread dimensions in hollow bodies 
and caps

Change in container geometry to reduce 
subsequent packaging

Change from rigid packaging to flexible 
packaging Use of recycled materials

Use of inks and/or paints with low 
environmental impact

Use of monomaterials and/or compatible 
materials

Minimising of the use of dangerous substances Marking of the plastic materials that make up 
the container.

Stackable and/or removable containers Use of compostable materials

Actions on printing Use of materials of renewable origin

Reusable containers Avoid overpackaging
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Partners

The information and views set out in this report are those of the authors and do not necessarily reflect the official opinion of the European 
Union. Neither the European Union institutions and bodies nor any person action on their behalf may be held responsible for the use which 

may be made of the information contained therein.

Copyright: CC BY-NC-SA 4.0: https://creativecommons.org/licenses/by-nc-sa/4.0/

With this license, you are free to share the copy and redistribute the material in any medium or format. You can also adapt remix, transform and build upon the material.

However only under the following terms:

Attribution — you must give appropriate credit, provide a link to the license, and indicate if changes were made. You may do so in any reasonable manner, but not in any way that suggests the licensor endorses you or your use.

NonCommercial — you may not use the material for commercial purposes.

ShareAlike — if you remix, transform, or build upon the material, you must distribute your contributions under the same license as the original.

No additional restrictions — you may not apply legal terms or technological measures that legally restrict others from doing anything the license permits.
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