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Welcome to the worksheets package of Design for Sustainability: a practical approach for
developing economies. In the second part of the publication, How to do D4S in practice
(Chapters 4 to 6), three practical, step-by-step approaches are presented to execute a
D4S project in a company.

Chapter 4, the D4S Needs Assessment shows how to evaluate the economic position of a
country and how to prioritize industry sectors in order to target the selection of demon-
stration project companies.This chapter is intended for intermediaries who set up a D4S
programme or project.The set of Worksheets N accompanies this chapter.

Chapter 5 outlines the step-by-step approach to carry out a D4S Redesign project, aimed
at the sustainability-driven, incremental improvement of an existing product. The set of
Worksheets R accompanies this chapter.

In Chapter 6, the D4S Benchmarking approach is presented. In short, the approach uses
the work of competitors to develop new products.This approach is especially suitable for
those companies that develop products based upon imitating existing products.The set of
Worksheets B accompanies this chapter.

All worksheets are referenced in the chapters.

IInnttrroodduuccttiioonn  000011

Figure 1 ___ Publication overview
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Worksheets
accompanying chapter 4

D4s needs assessment



> What are the objectives of the project?
Write down the objectives of the project. Put them in order of priority.

1_

2_

3_

4_

5_

> Who are the main beneficiaries?
Write down the main target groups.

1 _

2 _

> How deep an understanding is needed for each target group? Know-
what? Know–why? Know-how?
Indicate for each target group the proposed level of knowledge transfer within the
project:

WWoorrkksshheeeett

PPrroojjeecctt  LLeevveellNN11



A digital version of Worksheet N2, an Excel Worksheet for collecting and process-
ing country specific statistics can be found on the CD-Rom separately.

> Select three countries to benchmark with (neighboring or best prac-
tice ones).

1_

2_

3_

> Collect the economic and social data for the countries.

WWoorrkksshheeeett

CCoouunnttrryy  bbeenncchhmmaarrkk  ssttaattiissttiiccssNN22



Use the statistics gathered  in Worksheet N2 to answer the following questions:

Economic and social development

> What are the GDP and GDP PPP for the selected countries? (Statistics
1,2 & 3 and Graph 1)

> Into which income categories do the countries fit? High, upper-middle,
lower-middle or low class?
See: http://www.worldbank.org/data/countryclass/

> What are the current HDI ranks of the countries? 
(Statistics 15)

Competitive position

> What is the CGI ranking of the countries? 
(Statistics 13 & 14).

> Have they been improved during the last year(s)?

WWoorrkksshheeeett

NNaattiioonnaall  LLeevveellNN33



Import and export

> How big are the import and export levels (as a % of the GDP) in the
country?
(Statistics 7,8 & 9).

> Does the export market mainly consist of primary or manufactured
goods? 
(Statistics 10,11 & 12 and Graph 3).

> What are the export countries (neighboring or international) and rele-
vant sustainability considerations?

> Should export oriented companies be one of the (specific) target
groups?

Agricultural, industrial and service sector

> What are the main sectors in the country? Agriculture, industry or serv-
ice sector? 
(Statistics 4, 5 & 6 and Graph 2).

> What are the current developments?

> Which sector(s) are attractive for a D4S project? Agricultural, industri-
al or service sector?

Industrial development of the country

> Into which category does the country fit?

( ) Least Developed Countries LDC
( ) Developing Countries DC
( ) Newly Industrializing Countries NIC
( ) Industrialized countries IC



> What are the characteristics of the local industry? Labour, material,
capital or knowledge intensive? 

> Indicate in the next figure the  industrial development level of most of
the industries in the country? 

> Can a trend be observed in which the local industry sector is ‘climbing
up the curve’ in the above figure?

> Does the project want to support the majority of industries or those
in the forefront of industrial development (higher up in the curve)?
Or those lagging behind (at the lower end of the curve)?

Large industries and SMEs

> What is the role of the SME sector in the national economy? What is
their share in the GDP and employment? 
(Statistics 33, 34, 35, 36)

> What is the role of the informal sector in the national economy? What
is their share in GDP and employment? 
(Statistics 33, 34, 35, 36)



> What kind of companies will be targeted for the project? 
Indicate this in the figure below:

D4S aspects at the national level

> What are the main sustainability issues related to production and con-
sumption in the country?

Environmental Issues (Planet)

1_

2_

3_

Social Issues (People)

1_ 

2_

3_

Financial Issues (Profit)

1_

2_

3_

> Which industrial sectors are important for the national economy?

1_

2_

3_

4_



> Define the criteria for the sector selection

1_

2_

3_

4_

5_

> Select sectors based on these criteria

1_

2_

3_

4_

> Describe the selected sectors in more detail

WWoorrkksshheeeett

SSeelleeccttiioonn  ooff  SSeeccttoorrssNN44



Fill in this worksheet separately for each of the selected sectors.

> Identify the internal and external conditions of the sector and fill in the SWOT Matrix.

Use each of the four quadrants of the SWOT Matrix in turn to analyze the current position of the sector. List all the strengths that exist now.Then, list all weaknesses that exist
now. Next, list all the opportunities that exist in the future. Opportunities are potential future strengths. Finally list all threats.

WWoorrkksshheeeett

AAnnaallyyssiiss  ooff  tthhee  sseeccttoorrNN55



> Strengths need to be maintained, built upon, or leveraged;
> Weaknesses need to be remedied or stopped;
> Opportunities need to be prioritized and optimized;
> Threats need to be countered or minimized.
> What is the role of SMEs and large industries within the sector?

> What are the main innovation strategies of the companies in this sec-
tor? Indicate them in the following figures.

> What are the main sustainability issues related to production and con-
sumption in the sector?

Environmental Issues (Planet)

1_

2_

3_



Social Issues (People)

1_

2_

3_

Financial Issues (Profit)

1_

2_

3_

> Determine which internal and external D4S drivers are relevant for the sector and prioritize them.

Indicate by                   if the drivers are related to People      , Profit      , or Planet       or a combination.



> Define the criteria for the company selection

1_

2_

3_

4_

5_

> Select companies based on these criteria

1_

2_

3_

4_

> Describe the selected companies in more detail

WWoorrkksshheeeett

SSeelleeccttiioonn  ooff  ccoommppaanniieessNN66



Fill in this worksheet separately for each of the selected companies.

Absorptive capacity

> What is the firm category (1, 2, 3 or 4)? > Which of the following categories fits the company best?

1> Low technology SMEs and micro enterprises
Business_ To stabilize business and build competitive capabilities
Innovation_ Building awareness of scope and benefits of innovation

2> Minimal technology SMEs
Business_ To develop competitiveness
Innovation_ To introduce basic skills.To encourage adoption and application of new
ideas

3> Technology competent enterprises
Business_ To support market development and internationalization of business.
Innovation_ To build in-house innovation capabilities

4> R&D rich enterprises
Business_ To develop international markets, entry to global supply chain
Innovation_ To encourage R&D engagement with international innovation networks,
technology transfer and diffusion

WWoorrkksshheeeett

CCoommppaannyy  LLeevveellNN77



> What is the product development capacity and experience within the
company? Do they have a product development department? What kind
of staff is in charge of product development? Does the company regular-
ly develop new products and bring them into the market?

> Are they a product company or a capacity company, or a mixture?



WWoorrkksshheeeett

LLooccaall  pprroodduucctt  iinnnnoovvaattiioonn  aanndd  RR&&DD  cclluusstteerrssNN88
> Are there local R&D or higher education institutions with product inno-
vation knowledge and experience? If yes, could they be involved in the
project? How?

1_

2_

3_

> Are there local R&D or higher education institutions with knowledge
and experience in the field of sustainability? If yes could they be involved
in the project? How?

1_

2_

3_



> Make a Mind Map for the action plan of the proposed D4S project.

WWoorrkksshheeeett

DD44SS  AAccttiioonn  PPllaannNN99







Worksheets
accompanying chapter 5

D4s Redesign



DD44ss  rreeddeessiiggnn
wwoorrkksshheeeettss



> Which departments and staff members will be involved in the D4S Redesign team? What will be his or her specific role in the team?

WWoorrkksshheeeett

CCrreeaattiinngg  tthhee  DD44SS  tteeaamm  aanndd  ppllaannnniinngg  tthhee  pprroojjeeccttRR11



> Will it be useful to involve or contract external experts or stakeholders within the project or team? If yes what kind of experts or stakeholders, and what
will be there role?

> Will it be useful to involve students from (local) universities within the project?



> Discuss the proposed timeframe of the project and how often the D4S
team will meet

> How will the D4S team communicate?

> How will the team communicate with the rest of the organization?



Company SWOT Matrix

> Identify the internal and external conditions of the company and fill in the SWOT Matrix.

Use each of the four quadrants of the SWOT Matrix in turn to analyze the current position of the company. List all the strengths that exist now.Then, list all weaknesses that exist
now. Next, list all the opportunities that exist in the future. Opportunities are potential future strengths. Finally list all threats.

WWoorrkksshheeeett

SSWWOOTT  MMaattrriixx,,  ddrriivveerrss  aanndd  ggooaallss  ffoorr  tthhee  ccoommppaannyyRR22



> Strengths need to be maintained, built upon, or leveraged;
> Weaknesses need to be remedied or stopped;
> Opportunities need to be prioritized and optimized;
> Threats need to be countered or minimized.

Product development capacity

> What is the main activity of the companies? Developing and producing
its own products (product-company), or does it use its production capac-
ity for producing products for other companies (capacity-company)? 

> On the average, how many redesigned products and how many totally
new products are launched into the market annually? 

> Does the company have a product development department or do they
normally contract out designer services for product development?

> What is the general conclusion on the ‘product development capacity’
of the company?



Internal and external D4S drivers for the com-
pany

> Identify which internal and external D4S drivers are relevant to the
company.



> Prioritize the internal and external drivres. Indicate by                        if the drives are related to People         , Profit         , or Planet          or a combination.

> Discuss if people, planet or profit should be balanced for the project or if one or two should be prioritized. 

> What is the goal of the D4S demonstration project?

1.

2.

3.



> Based on Step 2, what are the product selection criteria?

1_

2_

3_

4_

5_

6_

> Select a product out of the company portfolio that fits defined D4S
product selection criteria.

Selected Product_

Second Best Product_

WWoorrkksshheeeett

PPrroodduucctt  SSeelleeccttiioonnRR33



> Determine which internal and external drivers are relevant for the selected product and prioritize them.

Indicate by                   if the drivers are related to People      , Profit      , or Planet       or a combination.

WWoorrkksshheeeett

DD44SS  ddrriivveerrss  ffoorr  tthhee  sseelleecctteedd  pprroodduuccttRR44



1> Outline the phases of the product process tree and write them down
(left column). Indicate for these phases their physical location (right col-
umn). 

WWoorrkksshheeeett

DD44SS  AAsssseessssmmeennttRR55



2> Define the user scenario and functional unit of the product.

The functional unit is the combination of the function of the product and the user scenario of the product.

Function

User Scenario

Make sure that the functional unit is taken into account when filling in the following worksheets.



3> Identify the D4S criteria that should be included in the D4S Impact Matrix: 

1_ Materials use
2_ Energy use
3_ Solid waste
4_ Toxic emissions
5_ Social responsibility
6_ ………..
7_ ………..
8_ ………..

> Write the above D4S criteria into the first column in the D4S Impact Matrix on the right.

> Write the earlier identified life cycle process tree stages into the first row.

> Fill in the D4S Impact Matrix and highlight the cells or activities with relatively high impact(s).





> Based upon the results of the D4S Impact Matrix, what are the ‘top two’ D4S strategies for improvement options? Indicate them in D4S wheel A.

> Based upon the results of the D4S drivers selection, what are the ‘top two’ D4S strategies for improvement options? Indicate them in D4S wheel B.

> What D4S strategies will the company and project team focus on in the idea generation and concept development stages? Indicate them in D4S wheel C.

A                                                                                                  B                                                                                                C 

WWoorrkksshheeeett

DD44SS  ssTTRRAATTEEGGYY  &&  DDEESSIIGGNN  bbRRIIEEFFRR66



> Work out the D4S Design Brief.



> Collect the obvious improvement options during analysis of the D4S Impact Matrix and D4S drivers. 

WWoorrkksshheeeett

IIddeeaa  ggeenneerraattiioonn  aanndd  sseelleeccttiioonnRR77



> Organize a creativity session (see Chapter 9) and come up with D4S improvement options using selected D4S strategies.

> Check the D4S rules of thumb (see Chapter 8) to see if they stimulate other improvement options



> Cluster all the generated improvement options according to the D4S strategies



> Which criteria should be included to prioritize improvement options? 

> List the options and rate each one based on the time implications – short (ST) or long-term (LT)



> Determine which criteria should be included to select the best concept 

> List the concepts and rate them according to the criteria

WWoorrkksshheeeett

CCoonncceepptt  ddeevveellooppmmeenntt  aanndd  sseelleeccttiioonnRR88



> Compare the profile of the new design with that of the old product, using the criteria from worksheet R7 and R8.

WWoorrkksshheeeett

DD44SS  eeVVAALLUUAATTIIOONNRR99



> Evaluate the benefits of the new design in relation to the drivers and goals identified in worksheet R2.







Worksheets
accompanying chapter 6

D4s Benchmarking



DD44ss
BBeenncchhmmaarrkkiinngg  
wwoorrkksshheeeettss



> Use this worksheet if benchmark version A or B (see Chapter 6.4 and Worksheet B1) is chosen or once it is understood how a D4S Benchmarking exercise
is done. It contains the most relevant information from the separate worksheets combined into one.

““aallll--iinn--oonnee””  WWoorrkksshheeeett

LLiigghhtt  VVeerrssiioonn  DD44SS  BBeenncchhmmaarrkkiinngg  





WWoorrkksshheeeett

BBeenncchhmmaarrkkiinngg  OObbjjeeccttiivveessBB11



If A_ In the next worksheet, make sure to include 2-3 products from global competitors, preferably from ‘A-brand’ multinationals.
If B_ In the next worksheet, make sure to include 2-3 products from local competitors, preferably those that have the largest market share in the market segments that are most
important to the company.
If C_ In the next worksheet, make sure to include 2-3 products from competitors that are known to produce products with good environmental performance, that have a good
environmental image, and/or that operate in an environmental niche market.
If D_ In the next worksheet, make sure to choose products from brands that will be affected by the same legislation.
If E_ In the next worksheet, make sure to choose products from the company’s own brand’s previous generations.Also, several products of the main competitor can be included
in order to benchmark the rate of improvement .

> Determine the appropriate type of D4S Benchmark for the company - light version versus extended version and information versus physical version.
Indicate the selected type in the table below.

Arguments for this selection_

1_

2_

3_

4_ 



> Choose the products for the benchmark and describe their features following the selection criteria_

Result of this worksheet a set of products upon which the D4S benchmarking exercise will be performed.

WWoorrkksshheeeett

SSeelleeccttiioonn  ooff  pprroodduuccttssBB22



> Determine the functional unit (this is a combination of the function of the product in combination with the use scenario of the product)_

Function

User Scenario

Make sure that this functional unit is taken into account when filling in the following worksheets.

WWoorrkksshheeeett

DDeeffiinniittiioonn  ooff  aa  ffuunnccttiioonnaall  uunniittBB33



> Determine the focal areas for the benchmark process. 

Relevant focal areas will depend on the product to be benchmarked and the objectives of the benchmark. Relevance is reflected by product characteristics that are important_

1> from an objective, scientific perspective, e.g. causing a relatively large environmental impact;
2> from a government perspective; e.g. (upcoming) legislation;
3> from a customer perspective;
4> other reasons (which can include aspects other than sustainability).

Use this worksheet to determine the benchmark variables that are most applicable for this exercise.

WWoorrkksshheeeett

IIddeennttiiffiiccaattiioonn  ooff  ffooccaall  aarreeaass  ffoorr  aa  BBeenncchhmmaarrkkBB44



> Describe measurable parameters for the focal areas. 
In many cases it will be necessary to use more than one parameter to express a single focal area.

WWoorrkksshheeeett

DDeeffiinniittiioonn  ooff  BBeenncchhmmaarrkk  ppaarraammeetteerrssBB55



> Organize a disassembly session.

A disassembly session is often a good idea to learn more about the target product
and competitors’ products and to get ideas for environmental improvement. Use
this worksheet to structure the disassembly session.

BBaassiicc  rreeqquuiirreemmeennttss__  

A product(s) to be disassembled (preferably the company’s products and some of
the competitors’ products)
> A balance (0.1 g precise),
> A stopwatch,
> Simple tools (to pry, cut, screw),
> A magnet,
> Pen and paper,
> (Digital) camera (to make pictures).

OOtthheerr  uusseeffuull  ttoooollss__  

Multometer (to measure energy consumption).

SStteeppss  bbeeffoorree  tthhee  ssttaarrtt_ 

> Make a work plan,
> Make a list of evaluation criteria for the disassembly session,
> Weigh the complete product before dismantling it,
> Measure energy consumption before dismantling it, and
> Do not forget to analyze packaging.

WWoorrkksshheeeett

DDiissaasssseemmbbllyy  SSeessssiioonnBB66aa





Packaging

Energy
Take in mind the Functional Unit / User Scenario as determined in worksheet B3



Product



During the disassembly session and the other steps of the benchmark “smart solutions” of competitors and “silly solutions” in the company’s own product will be encountered. It
is very useful to write these observations directly down!

WWoorrkksshheeeett

PPrreelliimmiinnaarryy  lliisstt  ooff  iimmpprroovveemmeenntt  ooppttiioonnssBB66BB



> Summarize all benchmark findings with the help of the following table:

Using a marking or a color code can help identify which product scores best for a particular focal area or from an overall perspective. For example the best scores green and the
bad ones red.

WWoorrkksshheeeett

RReeppoorrtt  ooff  bbeenncchhmmaarrkk  eexxeerrcciissee  ddaattaaBB77



> Review all benchmark results and identify improvement options

One of the aims of performing a D4S benchmark exercise is to identify green
improvement options. There are several ways to get triggered when identifying
green improvement options. In addition to solutions that the redesign module of
this manual may yield, one can think about.

1> Using worksheet B6 (Issues that are obvious) to identify smart solutions from
competitor’s products that may be improvements for the company’s products.
2> Using the same worksheet to identify silly solutions that need improvement in
comparison to a competitor’s products.The competitor shows that these solutions
are feasible in his case, so they are likely to be feasible in the company’s product as
well.
3> Trying to obtain a perspective on technological advancements; these could yield
improvements as well. One can think about:

a> alternative energy sources
b> use of materials, such as plastics, with less environmental impact

4> Trying to look for alternatives that have not been considered before, such as:
a> components and subassemblies from other suppliers
b> changes in product architecture that result in less material use (wiring,
integration of functions, sharing of connections)

WWoorrkksshheeeett

IIddeennttiiffiiccaattiioonn  ooff  iimmpprroovveemmeenntt  ooppttiioonnssBB88





> Select the best improvement options by evaluating them against the
potential benefits and feasibility.

Each option is evaluated based on a number of criteria listed below. Criteria can be
split in:
(i) Benefits
(ii) Feasibility

Benefits

Let it be noted that:
(i) Most benefits can in principle be quantitatively assessed, but in general, various
aspects will play a role in the evaluation of a single criterion, including issues that
can not be enumerated using a single dimension.
(ii) Benefits can be of a tangible as well as of an intangible nature.

> General environmental benefits (from a societal perspective). If applicable, for this
environmental perspective it may be useful to discriminate between different envi-
ronmental impact categories (for example, resource perspective, emissions perspec-
tive, toxicity perspective, or for example CO2 generation, (cost for cleaning up)
waste generation) when improvement options affect more than one stage of the
product’s life cycle.

> Benefits from the customer perspective can include_
_ Money saved because of lower power consumption,
_ Less hassle,
_ More comfort,
_ Lower purchase price, or
_ More fun.
> Benefits from the company perspective can include_
_ Reduction in assembly costs,
_ Reduction in material use/costs,
_ Reduction in transportation costs,
_ Image improvement,
_ Beneficial in terms of (future) legal compliance,
_ New market potential, or
_ Higher profit margins for the product,

Feasibility

Apart from benefits, the feasibility of implementing improvement options is also
important when choosing which options to implement. Improvement options may
show great environmental benefits, but many practical reasons may exist why feasi-
bility could be a problem. In general these can be divided as:
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(i) Technical feasibility

a_ Technology might not be present,
b_ Knowledge might not be present in the company,
c_ Reliability may be a problem,
d_ Testing procedures might take too long, or
e_ Existing company standards might be out-of-date but unlikely to change.

(ii) Financial feasibility;

a_ Too big an investment is needed (changes to a production line, new facilities, new
moulds too expensive, general budget limitations),
b_ Existing contracts may prevent use of new materials/components, or
c_ Transportation/distribution might yield problems.

(iii) Managerial feasibility:

a_ Solutions might not fit in company’s product development process,
b_ Sales and Marketing departments might not want to cooperate,
c_ Company culture might be too big an obstacle, or
d_ Solutions can be generally perceived as too risky.

Evaluation matrix

The next worksheet can be used to get an overview of both benefits and feasibili-
ty.There are a few issues to take into account:
> Remember that filling in the worksheet is not a matter of absolute truth, but
rather of relative scores.
> Remember that the main objective is to select improvement options that have the
best chances to be implemented and yield benefits.This can be accomplished with-
out exact scores.
> Remember to evaluate each improvement option against each criterion separate-
ly. For example, do not let the evaluation of company benefits be clouded by the
financial feasibility of that particular solution.



Ranking improvement options

The next issue is to select improvement options that have the best chance to be implemented and yield benefits.When this is accomplished, in principle the company can start
working down the list as long as resources to do so remain available. For selection of the most promising improvement options it may be relevant to differentiate between short
- and long - term options.
> Short-term options are only likely to be successfully implemented when practical considerations are sufficiently addressed.Therefore, in order for improvement options to be
feasible in the short-term, the criteria ‘company benefits’ as well as all three feasibility criteria should be given sufficient weight. In this case, consideration of customer and envi-
ronmental benefits is relevant.
> Long-term options: For selection of feasible long-term options, the environmental and customer benefits can be given more weight.
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