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With 30 years in this field I have learned that:

v We are too slow, too late, and do too little,
we rediscover the same solutions and give them new names,
but we still use them too late, too slowly, too sparsely.

v In our short-sightedness we overreact to crises but muddle
through at high pains and costs.

v/ Business, while lucid about the risks and publicly vocal for
change and innovation, largely undermines reasonable transition
policies for its short-term comfort and gains.

Yes, it sounds bitter and pessimistic.
Yet I keep pushing and getting results in my direct sphere of influence.
Everyone can do it. It will add up!

From a 2020 exchange with Claude Fussler,
author of Driving Eco-Innovation (1997) and Raising the Bar (2004)
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I
Reading Guide

This reading guide aims at bringing a better understanding of the book’s structure. It
provides a brief summary of the topics addressed in the different chapters. Chapters can
be read as self-standing units or read consecutively or in any desired order, with the
exception of Chapter 1, which needs to be read first.

This book addresses three main themes that may guide designers, organizations, gov-
ernments, and companies or anybody who seeks to understand the role of ecodesign in
a circular economy model and with an interest in finding a path towards a sustainable
future. The first theme explains ecodesign for what it is and how ecodesign is related to
the circular economy model. It draws attention to ecodesign as a product life cycle
approach for developing sustainable products with the least possible ecological impact
but also to ecodesign as a system approach for preserving a healthy and sustainable
society (Chapters 1, 2, 3). The second theme looks into the details of implementing eco-
design in a product development process including the use of ecodesign tools and how
this design approach can be stimulated for use (Chapters 4, 5, 6, 7). The third theme
elaborates on the transition towards a sustainable society within a circular economy
model as the responsibility of all citizens. It exemplifies the impact of the ecodesign ap-
proach on major stakeholders such as companies, governments, and consumers (Chap-
ters 8,9, 10).

Chapter 1 introduces the book with general information on design and ecodesign; “why,
what, and how”. It is important to read this chapter first to get the right picture of what
industrial design and ecodesign stand for and what is the role of the designer. After
reading this chapter all concepts are explained, so that there is no confusion regarding
the definition and meaning of the terms and specific words used in this book.

Chapter 2 frames the need to implement ecodesign in the design process within the
environmental problems that current and future generations will be confronted with. In
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this chapter information is provided on the explosive growth of the world population,
the rate at which resources are depleted, and the ecological footprint of humanity. A
brief historical overview shows some milestones and initiatives that have triggered
awareness and action relating to the many environmental issues.

Chapter 3 gives a clear overview of the many concepts, models, and approaches that
have the ambition to create a society with respect for the people and the planet, from
“sustainable development” to “a circular economy model”. The reader gets insight into
the relevance of the different approaches, their similarities and differences, and their
relationship with ecodesign.

Chapter 4 presents all the “design for X” guidelines. The X stands for the different stages
in the life cycle of a product. Ecodesign stands for life cycle thinking, in which the
designer strives to minimize the ecological impact of each stage of the life cycle and to
optimally close the product and material cycles. The ecodesign rules of thumb guide the
designer as they are clustered according the life cycle stages. The “design for X” guide-
lines are the basis for the qualitative ecodesign tools.

Chapter 5 elaborates on the different tools the designer can use to implement ecodesign
in the development process. A distinction is made between strategic tools, relating to a
sustainability strategy development as a business policy, and the tools used to evaluate
and verify the ecological impact of a product. The latter tools focus on the opportunities
to minimize the ecological impact of products and to optimally integrate the principles
of the circular economy model into the design. These tools are based on the product life
cycle thinking concept. Two categories of tools are distinguished: the quantitative tools
and the qualitative tools. In the former case, the estimated ecological impact is expressed
in quantitative numbers. In the latter case, the “design for X” rules of thumb are applied
as qualitative ecological impact evaluation tools. The possibilities and limitations as well
as the advantages and disadvantages of both types of tools are discussed so the choice
and use of the tools can be done in a well-considered manner.

Chapter 6 describes in detail how ecodesign is implemented in the product development
process. Depending on the expected and desired degree of innovation, the implementa-
tion of ecodesign is relatively simple to very complex. With a low degree of innovation,
the implementation of ecodesign is limited to include ecological criteria in the product
requirements. With highly innovative design challenges, ecodesign can be considered as
system design with a very high complexity.

Chapter 7 gives a brief overview of disciplines that can stimulate ecodesign solutions, in
particular, learning from nature and learning from the past.

Chapter 8 describes the drivers and challenges for industry to implement ecodesign in a
business operation and in the product development process. The integration and adop-
tion of sustainability at different organizational levels are discussed: company leader-
ship, operational level, product level.

Chapter 9 discusses the role of governance in the transition to a sustainable and circular
economy model. Relevant standards, guidelines, legislation, and labels related to eco-
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design are discussed. A brief overview is presented on the possibilities that governing
bodies have to stimulate ecodesign via public procurements and investments.

Chapter 10 gives a brief insight into sustainable consumption. A good understanding of
exactly how environmentally conscious present and future consumers are is essential
for comprehending the role of ecodesign in promoting sustainable consumption. Some
international studies are discussed to get an indication of the consumers’ behavior in
relation to their attitudes and environmental consciousness. Some governments’ instru-
ments like the ecolabel are discussed to steer the consumer towards a more sustainable
behavior.

Chapter 11 concludes the book with a summary of ecodesign as an essential approach
and methodology to address the main challenges and hurdles on the path towards a
sustainable future as first expressed in “Our Common Future” by the Brundtland com-
mission in 1987.
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Introduction







Fight for the things that you care about,
but do it in a way that will lead others to join you.'

Ruth Bader Ginsburg, American lawyer and jurist (1933-2020)

All manufactured products are the result of a design process. However, a distinction needs
to be made between industrial design and craft-based design. The former stands for a pro-
cess of design applied to products that are to be manufactured through techniques of mass
production. The production of products is a repetitive act, often automated, for generating
large quantities at the lowest possible cost. The objective of large-volumes production thus
impacts the product design criteria because the products need to fit the techniques en-
abling mass production. In a craft-based design, in contrast, the actual design and manu-
facturing of a product are closely integrated. The craft-based designer defines the product
and the manufacturing, which are often a creative act. In this book, the focus is on indus-
trial design. Here, the word “design™ does not relate to the development of creative prod-
ucts by artists and craftsmen, where the focus is mainly on the aesthetics [1, 2].

Typically, the products developed by the designer are divided into three groups: con-
sumer products (e. g., toys, packaging, household products), industrial products (e. g., air
compressors, medical scanners), and products for public services (e. g., railcars, bus stop
shelters). The designer works independently on behalf of companies or as part of the
design team of a company. As individuals, they often work on small-scale product de-
signs such as toys and kitchenware. As part of a larger team the designer may contribute
to the design of complex systems such as city centers, industrial products, or bus cock-
pits. An industrial designer does not design engines, electrical circuits, or gearboxes;
that is the job of engineers. However, the designer may impact the technical aspects
through considerations on the usability and form relationships. For example, a car
engine needs to be constructed such that it fits into a comfortable, functional vehicle for
use with an appealing form that consumers are willing to buy.

1 Speech at Radcliffe Medal event, 29 May 2015, Harvard University, USA.
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The role of an industrial designer is to create and execute design solutions for problems
of form, function, usability, physical ergonomics, brand development, sustainability,
marketing, and sales. The industrial designer is educated to develop a product that ful-
fills all the economic, technical, and human-related requirements by following a design
methodology. In addition, the designer must have knowledge of all economic, technical,
societal, and environmental product-related aspects. The designer is a generalist and
not a specialist in a single product-related aspect. As needed, the designer is therefore
assisted by specialists; for example, engineers, graphic designers, marketeers, material
specialists, environmental experts, economists. The design process is mostly conducted
by the designer supported by a team of specialists. It combines intuitive creativity with
calculated scientific decision-making. The process is influenced by product design
requirements that touch upon topics as varied as materials, production processes, busi-
ness strategy, social, commercial, and human-centered product use criteria [3].

In the transition towards a sustainable society and a circular economy model, the de-
signer will have a critical role by implementing environmental criteria in the design
process. It is estimated that the ecological impact of all products is up to 80% settled
already in the design phase [4]. In addition, in the design phase equal thought must be
given to find opportunities for closing the product loop according the principles of the
circular economy model.

Ecodesign is the discipline that guides the designer to implement the ecological impact
of products in the design process. The whole life cycle of the product is considered, start-
ing from the mining of the raw materials over the production of the materials and the
products until the use of the product. After the use phase, the aim is to close the cycles by
encouraging the reuse of the products and the recycling of the materials. By implement-
ing ecodesign in the product development process the designer can influence the envi-
ronmental impact of products concerning the complete life cycle. Ecodesign is much
more than just selecting a bio-based material for the product. It is a major fallacy that
bio-based products are the ultimate solution to address environmental problems. Maybe
unfortunately, but presently the use of biomass as a raw material is not without its
ecological impact. For example, the production of biomass leads to soil pollution and a
reduction of biodiversity through the use of pesticides, high water consumption, and
eutrophication through over-fertilization. Moreover, the possibilities for composting or
recycling bio-based material are limited. Today, for example, packaging made out of
compostable plastic such as polylactic acid (PLA) disrupts the industrial composting
process; the consequence is that the packaging needs to be sorted out and is eventually
incinerated together with all other non-compostable material. The compostable plastics
can cause also contamination in the recycling stream of non-compostable plastics when
not presorted. As a result, compostable plastics in packaging cause more hassle and
problems than their originally intended purpose. Optimization of sorting techniques
and composting processes can be a future development target for recycling compostable
plastics to tackle the current problems.

Ecodesign is about “sustainable use of materials”, as there exist no “sustainable materi-
als”. The materials should fulfill the optimal criteria for the complete life cycle of the
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product in combination with a low ecological impact, e. g., low energy consumption for
converting feedstock to materials, low weight for reducing transport energy during dis-
tribution, being technically robust for a long usage phase, being recyclable.

Ecodesign is also much more than making art from discarded products, such as making
lampshades or fruit bowls from LPs, or chairs made of bathtubs cut in half.

The challenge for the designer is to implement the holistic approach of ecodesign. The
ecological impact of the product life cycle may differ from region to region or continent
to continent. It is not about a one-size-fits-all but about adapting the product life cycle to
the prevailing ecological system. The product that fulfills a required function, e. g., the
ability to drink water, can be conceived differently to achieve its full sustainable concep-
tion depending on the context. A solution for Europe may not be a proper solution for
any other part of the world. While polyethylene-terephthalate (PET) drinking bottles can
be 100% collected, recycled, and kept very long in a loop with a very low ecological
impact in Europe when having the proper infrastructure, this product may not be a
solution for other places on Earth where no such infrastructure exists. The systems are
different.

The current global economic model is based on the linear concept in which raw materi-
als are extracted, mined, or harvested and converted into products that are mainly
burned or landfilled after use. This is the so-called “take-make-waste economy” [5]. This
economic model is not sustainable because of the depletion of raw materials, the faster
consumption of renewable resources than can be grown, and the negative impact on the
total environment. This all relates to the increased demand for products from an in-
creasing number of world citizens and the corresponding increased affluence for many.

Certainly, for Europe, a new approach is imperative, as there are virtually no raw mate-
rials on the European continent, making the European economy and society increas-
ingly dependent on other continents. The answer to this critical situation by the Euro-
pean Commission is the “European Green Deal”, a new growth strategy that aims to
transform the EU into a fair and prosperous society. The ambition is a modern, resource-
efficient, and competitive economy where there are no net emissions of greenhouse
gases in 2050 and where economic growth is decoupled from resource use [5]. The motor
of this ambitious plan of the European Commission is the transition to a circular econ-
omy model. The essence of the circular economy is to preserve the value of products
built up through the value chain for as long as possible by reusing products and materi-
als as much as possible. This has inspired new business models such as “product as a
service” (PaaS), in which services are offered to meet needs of consumers while the
products that provide these services remain the property of the producing company.
Ecodesign and the designer have a very prominent role to play in this transformation.
For example, the business model “product as a service” will only be successful when the
products that remain the property of the company are very robust, repairable, easy to
disassemble, and the materials are recyclable. The implementation of the ecodesign
rules of thumb (Chapters 4 and 5) in the product development process is essential.

A key to success in the circular economy is collaboration between all the stakeholders of
the value chain, e.g., material suppliers, marketeers, retailers, recycling companies,
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investors, technology providers. As ecodesign is based on life cycle thinking, the de-
signer needs the expertise from all those stakeholders. For example, should the designer
decide to select a recyclable material for the product under development, the designer
needs to get information from the materials suppliers on whether the material is recy-
clable, and from the collection and recycling companies on whether there are recycling
programs for that specific material to recycle it effectively. The designer has a key role in
this necessary value chain collaboration.

Not only the stakeholders of the value chain should work together, but also all stake-
holders in society should participate and engage. To create a sustainable future, govern-
ments, industry, investors, and, last but not least, consumers — essentially all citizens -
need to align themselves. There is an important interaction between all these
stakeholders. For example, legislation can steer industry to reduce the environmental
impact, which can benefit the quality of life of citizens. The designer can steer the
consumer towards a sustainable behavior by integrating the “human-centered design”
approach. Human-centered design applies human factors, ergonomics, usability knowl-
edge, and techniques to interactively develop systems that aim at making products
usable and useful by focusing on the users’ needs and their functional requirements [6].
By integrating the “design for sustainable behavior” rules of thumb, ecodesign is not
only focusing on the environmental impact of products but also on the social aspects,
such as sustainable behavior.

The ease or difficulty of implementing ecodesign depends on the desired level of
innovation. For example, in relation to the specifications for a redesign, it is relatively
easy to use the ecodesign rules of thumb and some appropriate ecodesign tools. The de-
sign process does not change more drastically than the additional inclusion of ecological
design criteria in the design brief. When striving to design products with a high degree
of innovation, the design context becomes quite complex, so that one speaks of system
design. System thinking is a scientific approach that takes a holistic look at the whole
instead of focusing on the individual components. System thinking is a quite new ap-
proach within design in general. A small range of tools is already developed to steer this
complex design approach.

In summary, ecodesign is a design approach that focuses on minimizing the ecological
impact over the complete life cycle of products and supports the strategies of the circu-
lar economy model. The designer will integrate the ecodesign rules of thumb in an opti-
mal way in relation to the economic, social, and human product requirements. The
implementation of ecodesign is supported with specific tools, which can be used at the
different stages of the design process. The ease or difficulty for integrating ecodesign
depends on the desired level of innovation: the higher the level, the more complex the
process gets, with the ultimate challenge in which ecodesign is considered as system
design.

Ecodesign is a broad discipline with actionable methodologies at different levels — prod-
uct and system - to guide the designer in developing sustainable products.
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