
Box 4-1: Another approach focused on redesign of
existing products is D4S benchmarking of a pro -
duct against those of a company’s competitors,
leading to improvement options. This approach is
explained in detail in Module A on the web.

4.1 A structured, step-
wise approach to D4S
Redesign

A typical D4S Redesign approach has 10 steps, as illus-
trated in Figure 4-1 below. These steps can be grouped
according to the 4 basic steps for product innovation
(goals and strategies, idea finding, strict development,
and realisation) as shown in Figure 2-6 in Chapter 2. In
redesign, the formulation of goals and strategies is
focused on the existing product (Steps 1-3).The idea
finding steps are limited to the selected product so the
assessment can be very specific (Steps 4-7). In most
cases, existing production and distribution resources
are used to create the product, hence the realisation
phase is relatively straightforward (Steps 8-10). 

In the following sections, each step is explained, and a
reference is made to the related Worksheet set R (rede -
sign) that can be found on the accompanying web. 

SStteepp 11:: CCrreeaattiinngg tthhee tteeaamm aanndd
ppllaannnniinngg tthhee pprroojjeecctt

A D4S Redesign team will be responsible for introduc-
ing and implementing D4S Redesign procedures at the

organisational and technical levels.  The team needs to
identify people inside and outside the company who will
be involved in the project and determine how each one
can best be used. 

Ideally, the D4S Redesign team will have members
with different areas of expertise. The goal is to involve
product developers, environmental experts, employees
in the sales and marketing departments, and senior
management in the redesign process. If appropriate,
finance and quality control departments also can be
involved. The marketing department is critical in D4S
Redesign activities. Experience shows that the market-
ing department is key in sharing knowledge about con-
sumer needs and wants and in marketing the redesigned
product. 

The team needs the full support of senior manage-
ment and product managers because they control bud -
gets and product strategies. Other key stakeholders
outside the company (knowledge institutes, universities,
dedicated consultancies, sector organisations, or part-
ners from local or regional clusters) can be asked to

IInnssiiddee--tthhee--bbooxx:: DD44SS
RReeddeessiiggnn

As the name implies, D4S Redesign aims at redesigning an existing product
made by a company, including its primary function and any associated servic-
es provided, from a sustainability point of view. Redesign is an incremental, or
inside-the-box, type of product innovation and typically involves smaller risks
and investments. In contrast to more radical types of product innovation,
redesign usually follows a predictable, stepwise process and is as economical-
ly and commercially important as more radical approaches for many compa-
nies.  Because the focus of D4S Redesign is on an existing product, the specif-
ic market and manufacturing conditions are already known. A product’s
improvement potential can easily be determined from available information,
including feedback from the sales department and user experiences, testing
and market investigations. In addition, the existing production facilities are usu-
ally suitable for manufacturing the redesigned product so, investment costs are
likely to remain within reasonable boundaries. The risks associated with
redesign efforts are lower compared to the more radical D4S innovation
approaches that are described in the next chapters. As discussed in Part I,
redesign is often a good approach for a first D4S pilot project in a company.

000044 MMaarrcceell CCrruull aanndd JJaann CCaarreell DDiieehhll
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join the project team or monitoring committee as
needed. External expertise may be required when spe-
cific experience or knowledge is not available inside the
company. Advice can be provided by an external design
or innovation consultant. This advice might be limited to
targeted needs within specific phases of the project.
Collaboration with local industrial design schools can
support D4S projects with interns or graduate stu-
dents. 

The D4S Redesign team should not be too big
(preferably no more than 6 people) and should try to
have the following characteristics:

> Creative ability to generate new ideas; 
> Decision-making capacity; 

> Communication skills within the team and the
organisation; 

> Multi-disciplinary; and 
> Well organised and operational. 
The role of each team member should be clarified at

the beginning of the project along with specific tasks
and responsibilities to optimise the process. 

> Which departments and staff members will be
involved in the D4S Redesign team? What will
the specific roles in the team be? > Worksheet
R1 

An essential prerequisite for the successful introduc-
tion of D4S Redesign – as in all implementation
processes – is motivation of those involved in the pro -
ject. There are three basic ways of convincing people of
the relevance of D4S Redesign: 1) highlight business
benefits, 2) provide good examples of D4S Redesign
products and resultant benefits, and 3) list convincing
sustainability arguments. In addition, successful D4S
Redesign projects can motivate company employees
and help to integrate D4S Redesign into the company
after the demonstration project is completed.

The first priority for the D4S Redesign team is to
develop a clear action plan and to identify the expected
deliverables. Most D4S Redesign projects take from
three months to a year to complete, depending on the
product innovation capacity of the company and the
complexity of the product that is redesigned. 

> Discuss the timeframe of the project: What will
be carried out? How often will the team meet
and how they will communicate with the rest of
the organisation? > Worksheet R1 

SStteepp 22:: SSttrreennggtthhss,, wweeaakknneesssseess,, 
ooppppoorrttuunniittiieess aanndd tthhrreeaattss,, 
ddrriivveerrss aanndd ggooaallss ffoorr tthhee ccoommppaannyy 

The D4S Redesign process is essentially the same as a
conventional product development process but its goal
is to integrate sustainability criteria into the process. As
a result, D4S Redesign is interwoven with normal pro -
duct development and businesses activities within the
company. Given this integration, the company’s overall
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Figure 4-1 ___ D4S Redesign step-by-step
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objectives and current situation should be taken into
consideration as well as specific sustainability concerns.

In order for a D4S Redesign project to be success-
ful, it is important to have clear goals and expectations
from the beginning.The team should ensure that pro ject
goals are aligned with the company’s policies, business
plans, and other strategic objectives. 

A strengths, weaknesses, opportunities and threats
(SWOT) analysis outlines the current product innova-
tion capacity within the company and provides an
overview of relevant D4S drivers. Based upon this analy-
sis the team can define D4S Redesign project goals and
assess the level of ambition and innovation within the
company. 

SWOT Analysis 

It is useful to get a picture of the competitive position
of the company before proceeding with a D4S Redesign
project. The SWOT matrix is a useful tool to facilitate
this process. It analyses a company’s internal strengths
and weaknesses as well as external opportunities and
threats.

> Identify the internal and external conditions a
company is operating in and fill in the SWOT
Matrix.> Worksheet R2 

Product innovation capacity within a company is
based on prior product innovation experience and staff
competence.This capacity assists in the identification of
appropriate D4S innovation goals for a company. 

> What is the company’s main activity? Does
the company develop and produce final pro -
ducts (product-company) or does it use produc-
tion capacity to provide services for other
companies (capacity-company)? > Worksheet R2
> On average, how many redesigned products
and how many new products are launched into
the market annually? > Worksheet R2
> Does the company have a product develop-
ment department or do they normally contract
out design services for product development? 
> Worksheet R2

D4S Redesign drivers 

Why does the company want to carry out D4S initia-
tives? What are the D4S drivers for the company?
Sometimes a company might be forced by external dri -
vers like environmental or social legislation or supply
chain requirements. However, often the project will be
driven by internal company demands, such as cost
reduction or corporate social responsibility. Generally
there are one or two major drivers influencing D4S
decisions. Even if the drivers are obvious, they should be
identified during the initial project stage, and other
potentially relevant drivers should be evaluated (see
Chapter 2 for an overview of D4S drivers). 

> Identify which internal and external D4S dri -
vers are relevant to the company and prioritise
them. > Worksheet R2 

The internal and external D4S drivers are related to
the three different pillars of sustainability: people, plan-
et, and profit. In some projects the objective is to find a
‘perfect balance’ between them. Other projects may
have a specific focus on environmental aspects (planet)
or social aspects (people). 

Goal of the project 

After carrying out a SWOT analysis, the team has a bet-
ter understanding of the competitive position of the
company and the internal and external D4S drivers. The
team can now address the following questions: 

> What must the company do? 
Because of environmental laws, labour laws, or cus-
tomer demands. 
> What does the company want to do? 
Because of cost reduction, improved market position
or assumed corporate social responsibility. 
> What can the company do? 
Depending on available financial and human
resources and product innovation capacity. 
Specific D4S project goals are defined based upon

the answers to these variables. The goal(s) of a D4S
Redesign project can vary depending on the company
priorities and capacity as defined in this step. Examples
of possible goals are given below. 
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Possible goals for D4S Redesign projects:
> To show that the sustainability of a product can be
improved;
> To show that the sustainability of the production
process can be improved;
> To gain insight into the sustainability impacts of a
product’s life-cycle; 
> To communicate sustainability aspects of a product
to the market; 
> To demonstrate that D4S can contribute to the eco-
nomic performance (cost reduction) of a company;
> To prepare a company and its product portfolio to
meet upcoming legislation requirements; 
> To prepare a company to face critical demands
from civil society and stakeholders;
> To enter sustainability niche markets with sustain-
able products; and 
> To bring down the end-of-life cost of a product. 
Experience shows that for a first project, the D4S
Redesign team should establish goals that can be
achieved in a relatively short timeframe. This builds a
foundation of support and confidence for future
projects. 

> What is the goal of the D4S demonstration
project? > Worksheet R2 

SStteepp 33:: PPrroodduucctt sseelleeccttiioonn 

Companies often use intuition to select the product for
redesign efforts. However this approach may not result
in the selection of the most appropriate product and
may reduce the chances of project success. Therefore,
product selection criteria should be derived from Step
2. The product should be one that is affected by identi-
fied D4S Redesign drivers and in line with the D4S pro -
ject goals resulting from Step 2. 

> Based on Step 2, what are the product selec-
tion criteria? > Worksheet R3 

If possible, the product should:
> Have sufficient potential for change;
> Be relatively simple (in order to achieve fast

results and to avoid extensive research); and 
> Be affected by the identified D4S drivers for the

company.

> Select a product out of the company portfo-
lio that fits the defined D4S product selection
criteria. > Worksheet R3

SStteepp 44:: DD44SS ddrriivveerrss ffoorr tthhee 
sseelleecctteedd pprroodduucctt 

Does the selected product meet the drivers and com-
pany goals for the D4S Redesign project? It is possible
that the D4S drivers identified in Step 2 apply to the
entire product portfolio but are not relevant to the
selected product. After the product is selected, the D4S
Redesign team should cross reference the internal and
external D4S drivers for the proposed product are in
line with the overarching company goals. This will help
ensure that the optimal product has been selected for
the D4S Redesign efforts.  

> Determine which internal and external drivers
are relevant for the selected product and priori-
tise them. > Worksheet R4 

SStteepp 55:: DD44SS IImmppaacctt AAsssseessssmmeenntt 

A successful D4S Redesign project is based on an
understanding of the sustainability impacts of the target
product during its lifetime. The product life-cycle can be
assessed on the three sustainability pillars of planet,
people, and profit. 

There are various qualitative and quantitative meth-
ods for assessing the sustainability profile of the product.
The analysis can be very detailed and time consuming,
as in the case of a life-cycle assessment (LCA). The
more quantitative assessment methods (often support-
ed by LCA software) can provide quantifiable estimates
of project impacts. (See the list of references at the end
of this publication). 

D4S Redesign projects implemented by large indus-
tries should, to the extent possible, have well defined
project impact criteria and a thorough monitoring
framework in place to capture the quantitative impacts
of the project. SMEs, on the other hand, should employ
more simple and qualitative sustainability assessment
methods. Comparatively, SMEs have relatively few staff,
expertise, data and available finances. In addition, the
social aspects can be assessed on a qualitative or semi-
quantitative basis. 
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The main goals of a D4S Impact Assessment are: 
> To understand the major sustainability aspects of
the product life-cycle; and 
> To identify sustainability priorities of the product
life-cycle. 
A D4S Impact Assessment consists of 5 steps: 
1> Creating the life-cycle process tree; 
2> Defining the user scenario and functional unit; 
3> Identifying D4S impact criteria; 
4> Filling in the D4S Impact Matrix; and 
5> Prioritising the D4S impacts. 

1> Creating the life-cycle process tree 
The project team should first decide on the exact area
of study – known as the functional unit - and the bound-
aries of the assessment. A process tree can be used to
identify the key stages in the product life-cycle and the
boundaries of the system. This can be done by noting
the major upstream stages, such as the extraction and
processing of raw materials, and the major downstream
stages, such as packaging, distribution and transport,
sales, use, disposal, and recycling. The life-cycle process
tree is important because it documents all the stages of
the product’s life-cycle that need to taken into account.
It can help to identify life-cycle stages that might other-
wise be overlooked. It also helps the team identify the
stages having larger impacts which can then be used to
prioritise specific product areas to enhance the effec-
tiveness of D4S project efforts. Prioritisation of product
stages for study will depend on a number of factors,
such as whether or not the company can influence the
stage and availability of information. 

It is useful to visualise the process tree. This can be
done by using flowchart software or by sketching it by
hand. It is recommended to note the physical location
of each of the life-cycle stages (see Figure 4-2).

> Outline the stages of the life-cycle process
tree and indicate the physical location. >
Worksheet R5 

2> Defining the user scenario and functional
unit 
The product function and consumer use – known as the
user scenario – can assist in defining the functional unit
and should include employees, consumers, the local
community, and society.The functional unit is defined as
the quantified performance of a product-system and is
used as a reference unit in a life-cycle assessment study.

The frequency and lifespan of product use can have
significant impacts on the outcomes of the sustainabili-
ty assessment, especially if the product consumes ener-
gy or materials during the use phase. It is important to
take into account where the product will be used since
the local circumstances, such as electricity generating
source (fossil fuel, nuclear, or renewable), has a large
influence on environmental impacts. The user scenario
also includes the location and time-related elements of
the product. For example ‘the product will be used by an
average family in 2005 in a large city in Europe for an aver-
age of 1 hour per day for 10 years.’ 

> Define the user scenario and the functional
unit of the product. > Worksheet R5 

3> Identify D4S impact criteria 
The product life-cycle, (as discussed in Chapter 3),
includes raw material acquisition, manufacturing, distri-
bution and transportation, use, and end-of-life consider-
ations. Each stage of the product’s life-cycle consumes
materials and energy (inputs) and releases wastes and
emissions (outputs) into the environment (see Figure 4-
3). In addition, each stage in the product life-cycle has
social impacts (people) and involves economic (profit)
flows. 

The D4S Impact Matrix is a qualitative or semi-qual-
itative method that provides an overview of the envi-
ronmental inputs and outputs, social aspects and profit
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Figure 4-2 ___ Example of part of a 
life cycle process tree
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flows at each stage of the product life-cycle. It also pro-
vides an idea of where additional information is needed.
It can help the team make a quick qualitative assessment
of the life-cycle. The columns correspond to the differ-
ent product life-cycle stages and the rows concentrate
on the relevant D4S criteria. 

Rows_ Environmental criteria usually include: mate-
rial use, energy consumption, solid waste, and toxic
emissions. Social criteria usually include social responsi-
bility, local or regional economic development and
human resource management. More issues can be con-
sidered by adding rows. Examples include issues such as
specific local problems or sustainability issues like water
consumption, biodiversity, CO2 emissions, cost, and cul-
tural heritage. In addition, rows can be added and linked
to the relevant D4S drivers (Steps 2 or 4). 

Columns_ Depending on the life-cycle process tree of
the product, the stages can be named in different ways
and the number of columns can be increased. In Figure
4-4, the life-cycle has 6 stages. Depending on the real
situation, the team can decide to add or leave out
stages. For example, if a retailer is interested in the D4S

impact of the products, the team might decide to add a
column ‘retailer’ in between the distribution and use
phases. In this way the contribution of the retailer (e.g.
cooling of the products in the supermarket) can be
made more explicit in the D4S Impact Assessment. In
the case that a product leasing company is involved in
the project, where the product remains the property of
the leasing company, a stage ‘service and maintenance’
might be added. 

Always try to keep the matrix clear and transparent.
Do not add more columns and rows than needed! 

> Identify D4S criteria factors (rows) and life-
cycle stages (columns) to be included. Complete
the first row and first column of the D4S Impact
Matrix. > Worksheet R4 

4> Filling in the D4S Impact Matrix 
The next step is to discuss and fill in the resulting D4S
Impact Matrix. Often knowledge existing within the
team is sufficient.The idea is to sit together and discuss
the D4S aspects of the different life-cycle steps. In some
cases, it might be useful to invite a D4S expert. For
example, discussions of the environmental aspects
might benefit from an energy expert joining the session. 

There are different ways to complete the matrix. The
team can select more qualitative measures (for exam-
ple, plastic or fossil fuels) or quantitative measures (for
example ‘gasoline 200 liter’). The challenge is not to
write down all the materials and processes, but to
record those that are relevant. 

Some suggestions for filling in the D4S Impact
Matrix: 

Material row_ This row is intended for notes on
environmental problems concerning the input and out-
put of materials. This row should include information
and data about the use of materials and components
that are: non-renewable, being depleted, creating emis-
sions during production (such as copper, lead, and zinc),
incompatible and/or inefficiently used in all stages of the
product life-cycle. A few relevant questions for the team
include:

> What kind and quantity of materials are used?
> Which type and quantity of surface treatment is

used?
> Are they renewable or non-renewable?
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Figure 4-3 ___ Input-output model of 
the product life cycle
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> Are materials incompatible (for recycling)?
> Other?
Energy use row_ This row lists energy consump-

tion during all stages of the life-cycle. It could include
energy use for the production of the product itself,
transport, operating and use, or maintenance and recov-
ery. Material inputs with high energy content are listed
in the first cells of this row. Exhaust gasses produced as
a result of energy uses are included in this row. A few
relevant questions for the team include: 

> How much energy is used during manufacture?
> What feedstock is used (coal, gas, oil, renewable,
etc.)?
> How is the product transported, how far and by
what mode?
> Have energy intensive materials like primary alu-
minum been used?
> Other?

Human resource management (HRM) row_
This row lists the activities needed to improve the com-
pany’s HRM. Some relevant issues include:

> How safe and clean is the work place?
> Is healthcare being provided for employees and
their families?
> Are there policies to address issues like freedom
of association?
> Are there corporate policies against child labour?
> Are there corporate policies against discrimina-
tion?
> Are there training and development opportunities
in place for employees? 
> Other?
Similar questions apply for the other sustainability

issues in the first column of the D4S Impact Matrix. 

> Fill in the D4S Impact Matrix. > Worksheet R5 
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Figure 4-4 ___ Stages of the life-cycle (E-O-L = End of Life)
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5> Prioritising the D4S impacts 
After completing the matrix, examine the cells and high-
light those that have major ‘sustainability’ impacts. The
next step is to prioritise the impacts which will become
the focus for developing improvement options. 

> Highlight those cells or activities in the D4S
Impact Matrix that have high sustainability
impacts. > Worksheet R5 

While developing the matrix, improvement options
may become obvious. 

> Collect obvious improvement options to use in
the later phase of idea generation. > Worksheet
R7 

SStteepp 66:: DDeevveellooppiinngg aa DD44SS ssttrraatteeggyy
aanndd aa DD44SS ddeessiiggnn bbrriieeff 

The insights gained in the analysis phase (Steps 2, 4, and
5) are the starting point for Step 6. The D4S strategy
wheel (see Figure 4-5) illustrates 7 general D4S strate-
gies that cover a wide range of improvement directions
and parallel the stages of the product life-cycle:

1> Selection of low-impact materials;
2> Reduction of materials usage;
3> Optimisation of production techniques;
4> Optimisation of distribution system;
5> Reduction of impact during use;
6> Optimisation of initial lifetime; and
7> Optimisation of end-of-life system.
Next to the 7 strategies described above, the D4S

strategy wheel also shows the ‘0’ strategy of a com-
pletely new product design – an important strategy in
light of innovation potential. In this strategy, consumer
needs define the development of a product and/or ser -
vice to best meet these needs in the most sustainable
manner. This chapter, which focuses on D4S Redesign,
does not refer to this more radical innovation strategy.
The next Chapters, 5 and 6, on radical innovation and
new product development have more information on
this topic. 

The D4S strategy wheel, shown in Figure 4-5 can be
used to define which of the design strategies are best
suited for the selected product. The results of the

impact assessment (Step 5) are linked to potential D4S
improvement strategies. However, the results from the
SWOT analysis and identification of prioritised D4S
drivers with the business perspective (Steps 2 and 4)
may lead to a different improvement direction.

For example, in the case of an electronic product
being developed by a company, the outcome of the D4S
Impact Assessment in Step 5 might highlight energy use
and worldwide distribution to have the greatest envi-
ronmental impact. As a result, the design team could
focus on D4S Strategy 5 ‘Reduction of impact during
use’ and Strategy 4 ‘Optimisation of distribution sys-
tem’. On the other hand, the outcome from the assess-
ment of the D4S drivers might conclude that environ-
mental legislation regarding ‘take-back’ legislation and
hazardous substances is essential. This outcome could
lead to the decision to focus on Strategy 1 ‘Selection of
low impact materials’ and Strategy 7 ’Optimisation of
the end-of -life ‘system’. (See Figure 4-6) 

This can lead to an evaluation of trade-offs between
the results of different assessments. To facilitate the
decision-making process, the team can select two
strategies based on the D4S Impact Assessment and
two based on the D4S drivers. 

> Based upon the results of the D4S Impact
Matrix, what are the ‘top two’ D4S strategies for
improvement options?  And what are the ‘top
two’ strategies based upon the D4S drivers? >
Worksheet R6 
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Figure 4-5 ___ D4S strategy wheel
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After defining project goals and selecting 4 priority
D4S strategies, the team can make a final evaluation and
select the product strategies for the D4S Redesign. 

> What D4S strategies will the company and
project team focus on in the next stages of idea
generation and concept development? >
Worksheet R6 

When the guiding D4S strategies have been deter-
mined, the team can draw up a more detailed design
brief. The design brief should include as a minimum: 

> The reason(s) for selecting the product; 
> An indication of the social (people), environmental
(planet), and financial (profit) goals; 

> The selected D4S strategies; 
> The way the project will be managed; 
> The final composition of the project team; 
> A plan and time scale for the project; and 
> The project budget (staff and money) and activity
breakdown. 

> Work out the D4S design brief. > Worksheet R6 

Case: An example of the redesign of a bottle for
milk and juice products is described in the Case
Studies section on the web. The company,
Microplast in Costa Rica, redesigned the bottle
with a focus on four strategies, low-impact mate-
rials, materials reduction, optimisation of produc-
tion techniques and improved distribution. 

SStteepp 77:: IIddeeaa ggeenneerraattiioonn aanndd sseelleecc--
ttiioonn 
This step generates ideas for improving the sustainabil-
ity of the product. Once generated, the team prioritises
them and then generates, selects and details a new
product concept. (See Figure 4-7) 

The D4S design brief and selected D4S strategies are
the starting points for generating ideas on improvement
options. Different techniques can be used to generate ideas: 
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Figure 4-6 ___ Example of selection of D4S strategies
based upon 1) priorities of D4S Impact Assessment

(top) and 2) priorities based upon D4S drives (bottom)

Figure 4-7 ___ The D4S product development process
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1> Using the obvious ideas collected during the D4S
Impact Assessment and D4S driver evaluation; 
2> Using the D4S strategy wheel for brainstorming; 
3> Using the D4S rules of thumb; and/or 
4> Other creativity techniques. 

1> Ideas from the D4S Impact Assessment and
D4S drivers 
During the analysis of the D4S Impact Matrix and the
D4S drivers, obvious improvement options have been
collected on Worksheet R7. 

2> Brainstorming with the D4S strategy wheel 
The D4S strategy wheel can be used to identify suitable
design strategy directions as well as to stimulate the
generation of new ideas. With this in mind, the 7 D4S
strategies have been extended with sub-strategies, as
summarised below. 

1> Selection of low-impact materials that are;
a_ Cleaner 
b_ Renewable
c_ Have lower energy content 
d_ Recycled 
e_ Recyclable
f_ Have a positive social impact, (e.g., generate local
income)
2> Reduction of materials use:
a_ Weight
b_ Volume (transport)
3> Optimisation of production techniques: 
a_ Alternative techniques 
b_ Fewer steps 
c_ Lower and cleaner energy use
d_ Less waste 
e_ Fewer and cleaner materials used to support the
production process
f_ Safety and cleanliness of workplace 
4> Optimisation of distribution system: 
a_ Less, cleaner, and reusable packaging 
b_ Energy efficient transport mode 
c_ Energy efficient logistics 
d_ Involve local suppliers 
5> Reduction of impact during use: 
a_ Lower energy use 
b_ Cleaner energy source 
c_ Fewer consumables needed 

d_ Cleaner consumables 
e_ Health supporting and/or added social value 
6> Optimisation of product lifetime: 
a_ Reliability and durability 
b_ Easier maintenance and repair 
c_ Modular product structure 
d_ Classic design 
e_ Strong product-user relationship
f_ Involve local maintenance and service systems 
7> Optimisation of end-of-life systems: 
a_ Re-use of product 
b_ Remanufacturing/refurbishing 
c_ Recycling of materials 
d_ Safer incineration 
e_ Taking into consideration local (informal) collec-
tion/ recycling systems 

> Organise a brainstorming session and come up
with options to improve product sustainability
using selected D4S strategies. > Worksheet 6

Box 4-2 provides examples of products developed
with each of these strategies. These examples aim to
further illustrate the specific strategy, not to present the
perfect product with an integral low score based on a
complete LCA.  

3> Rules of thumb for D4S strategies 
‘Rules of thumb’ have been formulated for each of the
7 D4S strategies. An overview of these rules can be
found on the web (See Module E). 

> Check the D4S rules of thumb on the web to
see if they stimulate other improvement
options. > Worksheet R7 

4> Apply other creativity techniques 
In addition to the improvements derived from the pre-
vious steps, it also makes sense to apply other creativi-
ty techniques to generate improvement options. 

‘Creativity thinking’ is an expression used to
describe different ways of thinking that can lead to new
ideas. Creativity techniques can inspire a team to gener-
ate ‘crazy’ ideas, but even ‘crazy’ ideas can lead to useful
concepts. Module D on the web provides several cre-
ativity techniques. 
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Box 4-2 A ___ Furniture Box 4-2 B___ mobility

BOX 4-2: Examples of application of D4S strategies for furniture, mobility, electronics and packaging products.
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Box 4-2 C___ Electronics Box 4-2 D___ Packaging
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> Organise a creativity session and generate
improvement options. > Worksheet R7 

Selection of promising ideas 
After generating a lot of ideas, it is useful to cluster
them according to the seven D4S strategies. 

> Cluster all the generated improvement options
according to the D4S strategies. > Worksheet
R7 

A qualitative process of selection is then applied to
prioritise the ideas. The improvement options are
subse quently assessed for environmental, social, and
economical impact/benefits as well as technical and
organisational feasibility. In addition to the criteria
below, each company may define additional parameters
or weigh them differently according to individual cir-
cumstances. 

Possible criteria could be: 
> Expected environmental (planet) benefit; 
> Expected social (people) benefit; 
> Expected economical (profit) benefit; 
> Technical feasibility (given resources available to

the company); 
> Organisational feasibility; 
> Perceived added value to the customer; and 
> Market potential. 

> Which criteria should be used to select and pri-
oritise improvement options? > Worksheet R7 

The improvement options can be evaluated and
weighed according to each criteria (See Figure 4-8). 

The feasibility of various options is often time-relat-
ed: some improvement options and redesigns can be
carried out immediately (short-term) and others
require more time (mid- or long-term). 

> List the options and rate each one based on
the time implications (short or long-term). >
Worksheet R7 

A final choice can usually be made only after the
ideas have been fleshed out in greater detail. This
process is known as a ‘product concept’. 

SStteepp 88:: CCoonncceepptt ddeevveellooppmmeenntt

In this step, the selected product ideas are developed
into concepts and then into a more detailed design. In
essence, the ideas generated previously are combined
into holistic concepts. (See Figure 4-9) 

At this stage there will be some uncertainty about
the feasibility of various ideas. In practice, several con-
cepts will be developed at the same time. It may be pos-
sible to combine several concepts into one design. A
technique called the ‘Morphological Box’ (See Module
D ‘Creativity Techniques’ on the web) is valuable when
the team wants to combine several ideas in one prod-
uct concept in a systematic way. (See Figure 4-9.) 

Various tools are available for the D4S Redesign
team to evaluate technological feasibility and optimise
the design process, including test models, prototypes,
and com puter simulations. Attention to the financial fea-
sibility of the new concepts is necessary. The project
team will have to ascertain whether the financial bene-
fits of the options will outweigh the costs involved. 
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Figure 4-9 ___ Morphological box for a food trailer in
Ghana (UNEP 2006)

Figure 4-8
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