
While much emphasis is currently placed on climate
change, other environmental issues and concerns are
looming on the horizon. These include the availability of
potable fresh water, increased deforestation, reduced
biodiversity and the destruction of ecosystems.
Reversing these trends requires dramatic changes in
consumption and production at the process, product,
service, and system levels.

Profound changes have taken place in the world
economy and industrial production practices over the
past decade. The accelerating processes of globalisation
and trade liberalisation, supported by advances in infor-
mation technologies, have fundamentally changed the
landscape of the private sector in all countries. These
changes have resulted in economies around the world
becoming increasingly interconnected with developing
economies playing a more and more important role in
economic growth (i.e. China, India, Mexico, Brazil and
Russia). In the wake of globalisation, it is becoming
increasingly evident that current economic growth and
development patterns cannot be sustained without sig-
nificant innovation in both the supply (production) and
demand (consumption) sides of the market. Therefore,
there is a growing demand for companies to research
and implement more innovative processes and develop
better products and services. Governments can support
this by providing a conducive policy environment and
creating civil society programmes that facilitate the dis-
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In the 1990s, concepts such as Ecodesign and green
product design were introduced as strategies compa-
nies could employ to reduce the environmental impacts
associated with their production processes. These
strategies also served to bolster a company’s position
and competitive edge in a market where more and
more emphasis was being placed on environmental
stewardship. In 1997, UNEP published “Ecodesign: A
Promising Approach to Sustainable Production and
Consumption” which was one of the first manuals of its
kind and helped lay the foundation for widespread
adoption of Ecodesign concepts. This publication intro-
duced the fundamental concepts of Ecodesign to policy
makers, programme officers, and project specialists. The
manual has been instrumental in the development of
many other documents and sector specific publications
on the topic.

In the last ten years, the global threats of climate
change have pushed environmental concerns to the
forefront of political agendas around the world. In
response to these concerns, many nations have taken up
the urgent call to ‘act now.’ These countries have estab-
lished policies designed to mitigate the deleterious
effects of climate change by reducing greenhouse gas
emissions, shifting energy supply to include a larger por-
tion of renewable energy resources, and increasing
energy efficiency.
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UNEP supports a variety of D4S efforts — strength-
ening resource efficiency and sustainable consumption
and production is a UNEP priority area. UNEP does this
through strengthening the knowledge base underlying
action by government, industry, and consumers, building
governmental capacity to implement policies and tools,
and strengthening partnerships with business and indus-
try. These include initiatives such as reporting on eco-
nomics and development implications of resource deple-
tion, establishing supply chain partnerships with SMEs to
enable them to meet more stringent environmental
standards, or training key stakeholders on resource effi-
ciency and sustainable consumption and production. In
the D4S area, UNEP has developed materials to help
business leaders, product designers, and policy makers
rethink how to design and produce products to improve
profits, competitiveness, and social benefits while reduc-
ing environmental impacts. In addition to the Ecodesign
Manual (1997), other publications and tools include:
Design for Sustainability: A Practical Approach for Developing
Economies (2006) (developed in conjunction with Delft
University of Technology, it introduces the D4S concept
and methods for applying it in a business setting in devel-
oping economies). Relevant examples and case studies
are included from demonstration projects carried out in
Costa Rica and Morocco. It is available in English, French,
Spanish, and Vietnamese. Other manuals cover life-cycle
management: Life-Cycle Management: A Business Guide to
Sustainability (2007). UNEP’s work with UNIDO on the
National Cleaner Production Centres (NCPC)
Programme also highlights D4S as a focal area. For exam-
ple, in 2008-9, UNEP is working with the Vietnamese
NCPC to implement an EC supported project to test
the D4S methodology. Disseminating the D4S concept
globally is a long-term strategic focal area.

UNEP has an increased focus on design issues in sus-
tainability efforts as a result of years of work in cleaner
production and eco-efficient systems. The horizons of
pollution prevention have widened from a focus on
cleaner production processes to the broader concept
of sustainable product design, and have expanded to
include transport logistics, end-of-life collection, and
component reuse or materials recycling. These product
systems innovations in existing endeavors couple well
with new products, systems, and enterprises designed
to create win-win solutions for businesses, local com-

semination of information to promote the selection of
sustainable products among consumers.  

To keep pace with the rapidly changing industrial set-
ting, many environmental movements have expanded
their scope to include social and economic concerns.
This combination of environmental, social, and econom-
ic priorities is referred to as ‘sustainability.’ Like many
other environmental concepts, Ecodesign has evolved
to include both the social and profit elements of pro-
duction and is now referred to as sustainable product
design. The concept of ‘Design for Sustainability’ (D4S)
requires that the design process and resulting product
take into account not only environmental concerns but
social and economic concerns as well. The D4S criteria
are referred to as the three pillars of sustainability -
people, profit and planet. D4S goes beyond how to
make a ‘green’ product and embraces how to meet con-
sumer needs in a more sustainable way. Companies
incorporating D4S in their long-term product innova-
tion strategies strive to alleviate the negative environ-
mental, social, and economic impacts in the product’s
supply chain and throughout its life-cycle.

This step-by-step approach to D4S provides compa-
nies and intermediate organisations in developed and
developing economies with practical support for both
incremental and radical product innovation. It should be
noted that by no means has incremental redesign or
greening of products lost its relevance in today’s market-
place. D4S essentially builds on these concepts and aims
to drastically improve the efficiency and social qualities of
production processes by developing new products, ser -
vices, and systems. This publication provides examples
and approaches on how to accomplish these goals. 

The D4S: A Step-by-Step Approach was compiled by
Delft University of Technology’s Design for Sustainability
(DfS) Programme for UNEP’s Sustainable Consumption
and Production Branch of the Division of Technology,
Industry and Economics. Both organisations have been
active in the area of promoting more sustainable prod-
uct design since the introduction of these concepts in
the 1990s. The publication is a result of a long-term
cooperation with international experts from the
Netherlands, Sweden, Italy, France, Germany, Japan,
Australia, UNIDO, the Swedish EPA, InWent Germany,
and UNEP and reflects the evolution of the concept. 
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munities, supply chains, the environment, and con-
sumers. Each product or system that is designed with
resource efficiency and a full life-cycle analysis in mind
contributes to the promotion of a 10 Year Framework
of Programmes on Sustainable Consumption and
Production patterns that was mandated at the World
Summit on Sustainable Development in 2002.
(http://www.unep.fr/scp/design/d4s.htm)

Delft University of Technology’s D4S Programme has
extensive experience in sustainable product, service, and
system innovation worldwide. Industrial and research
projects are carried out in the areas of products, renew-
able energy, innovative mobility, renewable materials, sus-
tainable Product-Service Systems, telemedicine, leisure
products, and regional innovation. Projects have been
executed in the Netherlands, Europe, Africa, Asia, and
Latin America. Several of the corporate projects are
used as examples and case studies in the publication.

11..22 TToo wwhhoomm iiss tthhiiss 
ppuubblliiccaattiioonn aaddddrreesssseedd??

This publication is written for professionals involved in
product innovation and sustainability, including innova-
tors, product developers, company executive managers,
environmental managers, intermediates such as consul -
tants, centres of excellence, and researchers. It is also
relevant for professionals from business associations,
NGOs, and governments that work with industry in
joint projects. The type of D4S related methodologies
proposed in this publication can be used in a collabora-
tive process with several partners, either within a com-
pany, or within a project where intermediates and com-
panies are involved. Certain chapters of this publication
were written to be used by an in-company or external
project team that can initiate D4S projects (i.e. the
quick-start, and the redesign and benchmarking chap-
ters). Other chapters outline concepts or initiatives
that require a broader partnership of companies and
societal actors, or a longer timeline for the execution of
the project (i.e. the product innovation, product-service
systems and system innovation chapters).

This publication is addressed to professionals in both
developed and developing countries. It presents the
concept, its rationale and context, and approaches to

apply D4S. A separate publication on D4S in developing
economies (D4S-DE) was published by UNEP in 2006.
Given their unique and more immediate needs, particu-
larly in the area of awareness and capacity building, the
D4S-DE publication focused on needs assessment,
redesign, and benchmarking of products and outlined a
practical approach that is feasible for the context.

However, this does not exclude the importance of
‘leapfrogging’ towards new and more sustainable pro -
ducts, services, and systems which are presented in this
step-by-step approach. As redesign and benchmarking
can be highly valuable approaches in developed
economies as well, text on product redesign and inno-
vation is provided in Chapters 4 and 5, respectively.
Information on benchmarking is detailed in Module A,
and the worksheets on redesign and benchmarking on
the web, are all similar to what has been presented in
the D4S-DE publication.

11..33 HHooww ttoo rreeaadd tthhiiss
PPuubblliiccaattiioonn

This publication is comprised of four parts (Parts I-IV) -
two are contained in this document (Parts I-II). Parts III
and IV are a series of modules that are located on the
webpage www.d4s-sbs.org <http://d4s-sbs.org>.
Readers can navigate this publication in different ways
depending on their interests and focuses. Reading sug-
gestions are provided below.

In Part I, What is D4S and why do it? (Chapters 1
– 2), introduces the concepts and motivations for D4S
initiatives. Chapter 2 provides an overview of the rela-
tionship between sustainability and product innovation
and how to meet consumer needs while improving the
environmental, social, and economical aspects of pro -
ducts. Chapter 2 also outlines the basic concept of pro -
duct innovation and the difference between incremental
and radical innovation. The three approaches featured in
this publication – redesign, new product development
and Product-Service Systems (PSS) – and their common
basic steps (policy formulation – idea generation – strict
development – realisation) are introduced. For each of
the methods, these four steps are subdivided differently
(see Figure 1-1), based on specific goals and require-
ments. As a final part of this chapter, the reasons for a
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company to work on sustainable solutions are discussed. 
Part II, How to do D4S (Chapters 3 – 7), is the pub-

lication’s core. This portion of the document outlines the
practical design approaches to execute a D4S project in
a company or network: Redesign, new product develop-
ment and PSS development. Additional methods and
tools are provided in modules on the web. 

Chapter 3 is the Quick Start approach for D4S. This
chapter aims to orientate readers on the D4S process
and provides guidance on selecting from the various

types of D4S approaches.
Chapter 4 describes the key incremental innovation

strategy: D4S Redesign. This strategy is aimed at sustain-
ability-driven, incremental improvement of an existing
product. A closely connected approach, D4S
Benchmarking, is presented in Module A on the web. This
benchmarking approach advocates learning from com-
petitors’ efforts and experiences to improve a compa-
ny’s own products, and is especially suitable for compa-
nies that develop products by imitating existing prod-

Figure 1-1: stepwise approaches for redesign, new product development and PSS.
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ucts. A comprehensive set of worksheets on redesign
and benchmarking is included on the web.

Chapter 5 emphasises the importance of out-of-the-
box or radical sustainable product innovation. It
describes how to efficiently and effectively manage rad-
ical innovation and reduce risk. 

Chapter 6 highlights new product development and
shows similarities and dissimilarities with redesign. This
chapter also provides examples of several innovative
new product technologies, three of which are detailed
in the innovation topic annexes on the web: application
of new eco-materials (Module H), integration of new
energy systems in products (Module I), and application
of ICT technologies (Module J). Innovative new prod-
ucts often are part of system innovations on both the
technical and socio-cultural level.

Chapter 7 details Product-Service Systems (PSS).
This design approach was developed to accommodate
the fact that services and products are becoming
increasingly intertwined, and if properly designed and
managed, can fulfill customer’s needs more efficiently
and sustainably than purely product based solutions. A
step-by-step approach for a PSS pilot project is provid-
ed, and this methodology is further detailed in Module
C on the web. Module B on the web also provides infor-
mation and examples on design-oriented scenario
building, which is closely connected to PSS.

The conclusion of this section provides suggestions
for further reading.

Part III of the publication consists of Case Studies on
the web. provides five case studies that depict the concepts
outlined in the previous chapters (drivers, Redesign, radical
innovation, new product development and PSS). Each case
begins by listing the company and stakeholders implement-
ing the D4S initiative, the issue, the goals and process of the
case, and finally the project results. 

Part IV of this publication consists of the supporting
materials on the web. These resources are grouped into
the following categories: design tools, management
tools, design related innovation topics, and three
sets of worksheets. The design tools are to be applied
in combination with the methodologies described in
Part II of this publication. The contents of Modules A, B,
and C have already been presented.  Module D provides
an overview of creative techniques a D4S team can
apply in developing novel solutions to product innova-
tion challenges. Module E includes rules of thumb for

implementing D4S projects. Management tools (Module
F) and communication tools (Module G) are presented
to assist professionals initiating D4S projects, as well as
those responsible for internal and external communica-
tion. 

Modules on innovation topics - eco-materials
(Module H), energy (Module I), and ICT (Module J) -
have already been presented in connection with
Chapter 6 on new product development. Finally, three
sets of worksheets on Redesign, PSS, and benchmarking
are provided to better assist individuals targeting these
efforts. The web also holds a printer-friendly version of
the entire publication. The website with the same digital
information and additional materials can be found at:
http://www.d4s-sbs.org

An overview of the publication which highlights the
relationship between the various Chapters and Modules
is provided in Figure 1-2.

The following selections are recommended for fast
track reading:

FFaasstt ttrraacckk rreeaaddiinngg ssuuggggeessttiioonnss::

I do not have an idea yet: Read Chapter 2: What is
D4S and Why Do It? and Chapter 3: A ‘Quick Start’
approach to D4S. Browse through rest of the publication.
After that, decide what you want to do and see below.

I want to redesign existing products: Read
Chapter 2: What is D4S and Why Do It? Chapter 3: A
‘Quick Start’ approach to D4S, Chapter 4: Inside-the-box:
D4S Redesign, Module A on benchmarking, Modules D
and E on creativity and rules of thumb, and Modules F and
G on management and communication for reference. Use
Redesign/benchmarking worksheets as needed.

I want to develop new products: Read Chapter
2: What is D4S and Why Do It? and Chapter 3: A ‘Quick
Start’ approach to D4S, Chapter 5: Outside-of-the-Box:
Radical Innovation Sustainable Product Innovation,
Chapter 6: New Product Development, Modules D and E
on creativity and rules of thumb and Modules H, I, and J
on innovation topics. See Modules F and G for reference.

I want to develop Product-Service Systems:
Read Chapter 2: What is D4S and Why Do It? Chapter
5: Outside-of-the-Box: Radical Innovation Sustainable
Product Innovation, Chapter 7: Product-Service
Systems, Modules B and C on design-oriented scenarios
and PSS tools, Modules F and G for reference. Use PSS
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www.d4s-sbs.org <http://www.d4s-sbs.org>
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