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ABSTRACT
The present paper discusses the tools for phase of Strategic Analysis for the process of Sustainable Product-Service 

System Design. It explores the cumulative experience obtained at the Design & Sustainability Research Center of UFPR, 
on case studies developed with companies on the period between 2006 to 2016. When compared with the MSDS 
Method the case studies presented a stronger emphasis on tools derived from administration (ex: Ansoff matrix, BCG 
matrix, Canvas, SWOT chart, Slack matrix, Polarity Diagram) and, very importantly, from the service design community 
(ex: bluepring, customer journey, touchpoint matrix).

RESUMO
O presente artigo discute as ferramentas para a fase de Análise Estratégica para o processo de Design Sustentável do 

Produto-Serviço. Ele explora a experiência cumulativa obtida no Centro de Pesquisa de Design e Sustentabilidade da UFPR, 
em estudos de caso desenvolvidos com empresas no período entre 2006 a 2016. Quando comparado com o Método MSDS, 
os estudos de caso apresentaram maior ênfase nas ferramentas derivadas da administração (ex : Matriz Ansoff, matriz BCG, 
tela, gráfico SWOT, matriz frouxa, Diagrama de polaridade) e, muito importante, da comunidade de design de serviços (ex: 
bluepring, jornada do cliente, matriz de ponto de contato).
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methods and tools proposed by VanHalen, Vezzoli and 
Wimmer (2005) and PDPNet reference model described 
in Amaral & Rozenfeld (2007).

2. THE STRATEGY PHASE IN PSS DESIGN

2.2 The PDPNet Model Perspective
At the Design & Sustainability Research Center the ge-

neral structure for the development of product-service 
systems adopts the propositions of the PDPNet reference 
model. This model was devised by a network of research 
groups and professionals from the field of product deve-
lopment management, depicting best practices for mana-
ging the product development processes. It is equivalent 
to a Body of Knowledge (BOK) on product development, 
arranged in phases. It presents phases and activities and 
several practices and methods available in the field, inte-
grating the best available practices and elucidating them 
in detail irrespective of the company’s evolution level 
(AMARAL & ROZENFELD, 2007). 

PDPNet is divided into three macro-phases: pre-develo-
pment, development and postdevelopment. Each macro-
-phase is divided into phases, activities and tasks. Figure 1 
represents macro-phases, phases and support processes.

Figure 1. Macro-phases and phases of PDPNet process reference model 
(source: Amaral & Rozenfeld, 2007).

The Strategic Phase on the PDPNet Model occurs 
on the “Pre-development macro-phase (blue)”, linking 
the projects developed by the organization and its 
goals. In the case of companies this phase deals with 
the Corporation or Business Unit Strategic Plan deploy-
ments on project portfolio, with the evaluation and tra-
ck of selected projects. 

2.2 The MSDS Model Perspective
According to Vezzoli et al., (2014) the MSDS (Method 

for System Design for Sustainability) was devised to su-
pport and orient the entire process of system innovation 

1. INTRODUCTION
Moving our society to more sustainable patterns of 

consumption and production has several possible strate-
gies, from the mere revision of material flows on the su-
pply chain or redesign of existing products to the design 
of product-service systems or changes in life style. Such 
strategies often demand and result on technological in-
novations (e.g.: new materials, new ICT protocols) as well 
as social innovations (e.g.: initiatives of creative communi-
ties), or a combination of both on socio-technical innova-
tions (e.g.: distributed approaches for production).

There is a reasonable consolidated body of knowled-
ge on methods and tools for designing artefacts, which is 
widely used across the Design schools around the world. 
Such knowledge is increasingly being repositioned and 
redirected towards sustainability goals. However, when 
dealing with more complex issues such as product-servi-
ce systems or new life style scenarios the body of know-
ledge is still evolving. A clear indicator of such situation is 
the reduced amount of didactic material available to lec-
turers on Design schools.

It is within this context that it was implemented the 
LeNSin Project (the International Learning Network of ne-
tworks on Sustainability (2015-2018)). It is an EU-supported 
(ERASMUS+) project involving 36 universities from Europe, 
Asia, Africa, South America and Central America, aiming 
at the promotion of a new generation of designers (and 
design educators) capable to effectively contribute to the 
transition towards a sustainable society for all.

The main ambition of LeNSin Project is the interna-
tionalisation, intercultural cross-fertilisation and acces-
sibility of higher education on Design for Sustainability 
(DfS). The project focuses on Sustainable Product-Service 
Systems (S.PSS) and Distributed Economies (DE) – consi-
dering both as promising models to couple environmen-
tal protection with social equity, cohesion and economic 
prosperity – applied in different contexts around the 
world. LeNSin connects a multi-polar network of Higher 
Education Institutions adopting and promoting a learnin-
g-by-sharing knowledge generation and dissemination, 
with an open and copyleft ethos (LeNSin, 2017).

In order to contribute with the goals of the LeNSin 
Project this article presents a set of propositions on 
Methods and Tools for Product Service System Design, 
focusing on the Strategic Phase. The propositions come 
after several case studies developed at the Design & 
Sustainability Research Centre, in partnership with diffe-
rent companies profiles, on the period between 2005 and 
2016. The paper compares the propositions against the 
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development towards sustainability. It was conceived for 
designers and companies but is also appropriate for pu-
blic institutions and NGOs. It can be used by an individual 
designer or by a wider design team. In all cases special 
attention has been paid to facilitating co-designing pro-
cesses both within the organisation itself (between peo-
ple from different disciplinary backgrounds) and outside, 
bringing different socio-economic actors and end-users 
into play.

The method is organised in stages, processes and sub-
-processes. Like the PDPNet Model it is characterised by a 
flexible modular structure so that it can easily be adapted 
to the specific needs of designers /companies and to di-
verse design contexts and conditions. Its modular struc-
ture includes procedures, tools, allowing to choose which 
dimension of sustainability to operate and the integration 
of design tools that have not been specifically developed 
for it. It is also possible to modify existing activities or add 
new ones according to the particular requirements of the 
design project (VEZZOLI et al, 2014):.

The basic structure of MSDS consists of four main sta-
ges: a) Strategic analysis; b) Exploring opportunities c) 
Designing system concepts; d) Designing (and engine-
ering) a system. A Communication stage can be added, 
across the others, of drawing up documents to report on 
the sustainability characteristics of the solution designed 
(VEZZOLI et al, 2014).

The aim of the Strategic Analysis phase is to obtain the 
information necessary to facilitate the generation of sus-
tainable system innovation ideas. According to Vezzoli et 
al., (2014) in order to achieve this goal the method requires 
analysis of the project proposers; outline the intervention 
context; the context of reference; the carrying structure 
of the system; cases of sustainable best practice; sustaina-
bility of existing system; priorities for the design interven-
tion in view of sustainability; sufficiency need assessment.

The aim of the first part of the method is to collect and 
process all the background information necessary to the 
generation of a set of potentially sustainable ideas. On 
one hand the goal is to understand the existing situation 
and find out more about the project proposers, the so-
cio-economic context in which they operate and the dy-
namics (socio-economic, technological and cultural ma-
cro-trends) that influence that context; on the other hand, 
the goal is to process information by which to steer the 
designing process towards the generation of promising 
solutions (VEZZOLI et al, 2014). 

a) Defining the context of intervention and analysing 
the project proposers: regardless the type or organization, 

the aim of this activity is first and foremost to define the 
scope of the design intervention, or rather the demand 
for well-being to be met (e.g. provide clean clothes). At 
this point the characteristics of the project proposers are 
examined carefully: their ‘mission’, their main areas of ex-
pertise, their strength and weaknesses, opportunities and 
threats, in relation to the area of intervention. In addition, 
particularly if the proposer is a company, the value chain 
will be analysed to understand how this is structured, 
what are the key stakeholders, what problems (environ-
mental, socio-ethic and economic) may be met. Key ques-
tions include (VEZZOLI et al, 2014):

• What is the demand to be met? 
• What are the key areas of expertise of the project promoters?
• What are their main strengths and weaknesses?
• Who are the main actors? What is the relationship be-

tween/among them? 
• What are the main environmental, socio-ethical and 

economic problems associated with the value chain?
• What is the value for the client and/or end user?

b) Analysing the context of reference: the aim of this 
activity is to analyse the context, or rather the socio-te-
chnical regime, of which the new innovation will beco-
me a part. First of all, the structure of the production and 
consumption system (the scope of intervention) is analy-
sed: what actors come into play (companies, institutions, 
NGOs, consumers etc.) and what the relationships are 
between them, as well as what specific dynamics (te-
chnological, cultural, economic and regulatory) charac-
terise the system itself. Special attention is also paid to 
current and potential competitors (analysing their cha-
racteristics and offers) and to clients and/or end users 
(analysing their needs). Key questions include (extracted 
from VEZZOLI et al, 2014):

• How is the entire production and consumption chain 
structured in relation to the scope of intervention (sa-
tisfaction unit)? Who are the main actors (public and 
private) and their respective interests? 

• What are the technological, cultural and regulatory dy-
namics influencing, or of potential influence to, the cha-
racteristics of the production and consumption chain?

• Who are the main competitors? What are their 
offers and how do these differ from those of the 
project proposers?

• Who are the potential clients and end users? What are 
their needs? Are their needs satisfied?
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• What are the design priorities for each dimension of 
sustainability?

f) Sufficiency need assessment: the aim of this activity 
is to thoroughly assess the existing situation with respect 
to the Sufficiency Economy Philosophy (SEP)’s three com-
ponents: Reasonableness, Moderation and Self-Immunity. 
It is the first stage in the Design for a Sufficiency Economy 
(DSE) approach: planning/design and implementation 
processes aimed at achieving sufficient living and sustai-
nable well-being for individuals, communities and socie-
ties. The assessment should yield robust knowledge on 
the current situation: who the stakeholders are within 
the system; their behaviours and interactions; and how 
the existing system operates. It is also essential to detect 
any recent changes that may lead to a particular future 
trend. The most crucial task is to assess whether the con-
ducts (both of users and product/service providers) in the 
existing situation are aligned with the principles of the 
SEP. The result will be a document that clarifies the cur-
rent sufficiency level and illustrates if the existing system 
displays a balance (or imbalance) in the four dimensions 
of People, Planet, Profit and Technology, an imbalance 
implying weak aspects that need to be addressed. Tools 
for this step include task analysis, DSE Checklists (Part 1), 
and Evaluation of the Sufficiency Levels (Part 2) (VEZZOLI 
et al, 2014). 

3. RESEARCH METHOD
The present research uses “case study” as the main 

research strategy in investigating the scope of tools on 
Strategic Phase of PSS Design. Yin (2008) defines “case 
study” as an empirical investigation into contemporary 
phenomenon operating in a real-life context. It is parti-
cularly valuable when there is not a clear delimitation be-
tween the phenomenon and the context itself. Thus, this 
research strategy is suitable explore tools that contribute 
to provide the strategic direction to PSS Design because 
it incorporates all the normal uncertain conditions faced 
by practitioners (Robson, 2016; Yin, 2008).

4. RESULTS & ANALYSIS
A total of five six case studies have been analysed 

(see next Table), covering a period of ten year of research 
projects focused on the issue of PSS design. These case 
studies included both small as well as large organizations, 
dealing with a variety of themes, from rainwater harves-
ting to low income houses (Tigre) to the provision of offi-
ce working spaces (Globusiness). 

c) Analysing the carrying structure of the system: the 
aim of this activity is to identify and analyse the general 
macro-trends (social, economic and technological) that 
lie behind the reference context. It is important to un-
derstand these in order to understand what potentially 
influences the context (or socio-technical regime) that 
will be the object of the intervention. Key question inclu-
de (VEZZOLI et al, 2014):

• What are the main social, economic and technological 
macro-trends? How may these influence the reference 
context and consequently the design options? 

d) Analysing cases of excellence for sustainability (best 
practices): the aim of this activity is to analyse in detail ca-
ses of excellence (not necessarily concerning the area of 
intervention) that could act as a stimulus during the ge-
neration of ideas. The result will be a document summari-
sing the offer in each case of excellence, interactions with 
the user, the offer producers and providers, and its sustai-
nability characteristics. The supporting tools include the 
SDO toolkit for analysing sustainability characteristics, 
the System Map and the Interaction table for the gene-
ral case description. Key questions on this activity include 
(VEZZOLI et al, 2014):

• What is the offer, in terms of products and services? 
How does the user interact with the offer?

• Who are the actors in the offer system? What are 
their intentions?

• What are the environmental, socio-ethical and econo-
mic advantages?

e) Analyse sustainability of existing system and deter-
mine priorities for the design intervention in view of sus-
tainability: the aim of this activity is to analyse the existing 
context from an environmental, socio-ethical and econo-
mic point of view in order to identify the design priorities 
(in other words, where it is most important to intervene 
in order to reduce the environmental, socio-ethical and 
economic impact to the greatest degree). This operation 
is fundamental to steering the design process towards the 
solutions that are the most able to foster sustainability. 
The result will be a document summarising the environ-
mental, socio-ethical and economic analysis and defining 
design priorities. One supporting tool for this process is 
the SDO toolkit (Sustainable Design Orienting Toolkit). 
Key questions include (VEZZOLI et al, 2014):

• What is the situation in the existing context regar-
ding environmental, socio-ethical and economic 
sustainability?
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Table 1: General Profile of the Case Studies.

Partner Period PSS Type Focus

Volkswagen 2006-2008 Result-
Oriented

Packaging

Globusiness 2008-2010 Result-
Oriented

Working 
space

Tigre 2010-2011 Product-
Oriented

Rainwater 
Harvesting

Cohapar 2011-2014 Product-
Oriented

Light

Whirlpool 2012-2014 Use-Oriented Laundry

Accord 2014-2016 Product-
Oriented

Light

Most case studies have shown the need, event among 
large companies, of developing an “elicitation” of the 
company strategy. Indeed, in the Brazilian context it is 
not uncommon to find companies that do not have a 
strategic planning process or deficient communication of 
the current strategic plan. For that regard the projects at 
NDS/UFPR has adopted the set of tools presented below, 
aiming at enhance the understanding on the current long 
term directions of the company: 

• Questionnaire for Strategic Elicitation focusing on iden-
tifying the organization core business, its mission, prin-
ciples and strategic objectives. 

• SWOT matrix complements the questionnaire with an 
internal perspective on the Strength and Weakness as 
well as an external perspective on the Opportunities 
and Threats to the organization;

• BCG matrix (or Growth-Share matrix): a chart that help 
to analyze the portfolio of a given business unit, cate-
gorizing products/services in “Cash cows” (high market 
share in a slow-growing industry), “Dogs” (low market 
share in a mature, slow-growing industry), “Question 
marks” (operating with a low market share in a high-
-growth market) and “Stars” (high market share in a fas-
t-growing industry).

• SLACK matrix (or importance x performance matrix): it 
uses a list of competitive criteria such as quality, flexibi-
lity, cost, etc, comparing the organization performance 
vis a vis its importance for each criteria;

• ANSOFF Matrix: helps to understand the growth stra-
tegy of the organization, with quadrants on Market pe-
netration, Market development, Product development 
and Diversification; 

• Porter ś 5 Forces Model: analysis of barriers and bargain 
power of the organization regarding Clients, Potential 
Entrants, Direct Competitors, Suppliers and Substitutes;

System Map (see Figure below) remains in all case 
studies as a key tool to support the identification of key 
stakeholders and their material, information, money and 
work flows, for the provision of a given “satisfaction unit”.

Figure 2: System Map Polarity Diagram using cards with scenarios (Case 
Study Globusiness).

 
The use of the Polarity Diagram on the MSDS occurs on 

the phase of “Exploring Opportunities”. However, the expe-
rience at NDS/UFPR have shown the need to bring this tool 
to the Strategic Analysis phase. Such approach happens due 
to the need for the organizations to understand the strategic 
implications of PSS and the choices that the organization will 
have to make (see next image). The best experiences on this 
tool involved the production of cards with scenarios. In such 
cards the company representatives can present their point 
of view by voting with circular stickers (red = not possible; 
yellow = difficult but possible, green = possible).

Figure 3: Polarity Diagram using cards with scenarios.
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services will be required. Also, it enables to envisage pos-
sible requirements of the PSS on workforce, equipments, 
softwares and other key points of contact.

 
Figure 5: Theatre layout as an analogy for a Blueprint Exercise

However, the actual meaning of a PSS for the orga-
nization often is not fully understood and can result on 
poor strategic decisions. In order to facilitate this the rese-
archers have widely use Storyboards, either using digital 
sketches or actual photos that provide the background of 
the places where the products/services would operate.

The case studies developed at NDS/UFPR have also 
extensively used Benchmarking, focusing on the “satis-
faction unit” and looking into benchmark organizations 
in the same sector or, alternatively, benchmarks of other 
sectors with the provision of similar “satisfaction units”. 
This Benchmarking provides the information to prepare 
the Service Distribution Map tool, where the company 
representatives present their perspective regarding the 
range of service that can (or will) be offered. 

The tool enables the participants to “play” with a full 
range of possibilities of services, including those that al-
ready exist on the organization as well as those identified 
during the Benchmarking process. In one quadrant the 
participants place the services that would be provided by 
the company whilst in the other are those services that 
would be outsourced. Also, the participants need to show 
how direct is the relationship of these services with the 
users/clients.

Figure 4: Service Distribution Map.

The Blueprint Tool structure also have shown to be 
quite useful on enabling a more empathic understanding 
on the long term implications of integrating new servi-
ces on the organization (STICKDORN; SCHNEIDER, 2011). 
However, its conventional form is not easily understood 
and results in little empathy possibilities. Because of that 
in some exercises the research group has adopted the 
actual structure of a theatre as the background for the 
group dynamics (see next image). 

Blueprint contributes to provoke a reflection on the 
organization regarding what would be the user activities; 
what would be in the line of visualization (onstage); whi-
ch services would be on the backstage; which supporting 
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Figure 6: Storyboard of a Product-Service System concept.

In order to bring further realistic perception to the 
company regarding the market implications of new pro-
duct/service offers, the researchers at NDS/UFPR have 
increasingly used the idea of a meta-PSS, a generic con-
cept of a PSS, to establish a dialogue with the organiza-
tion representatives. Next figure shows an example of a 
meta-PSS on the form a “fake folder” that exemplifies a 
scenario for a set of products and services.

Figure 7: “Fake folder” as an instrument to establish a dialogue on the 
strategic implications of alternative PSS concepts.

Rough Service Prototypes, such as the one presen-
ted on the video illustrated on the next figure, can also 
be useful on this Strategic Analysis phase. This Design 
Science abductive approach uses artefacts (services/pro-
ducts) to gather the perspective of decision makers on 
long term issues. This technique (particularly when invol-
ving the actual decision makers on the rough prototype) 
enables a more emphatic discussion of issues such as the 
suitability of the new services derived from a PSS project 
on the company branding strategy; the need to bring on 
board new business partners on the project; the scope of 
the PSS regarding the company mission. 

Figure 8: Rough Service Prototype1 (Case Study Whirlpool).

The discussion on the strategic implications of the PSS 
can be discussed using the “Structured What If Technique 
(SWIFT)” which consists of structured brainstorming using 
guide words and prompts to identify risks and possible 
actions to mitigate them.

5. CONCLUSION

The projects developed at the Design & Sustainability 
Research Center at UFPR have adopted a set of tools de-
rived from administration as well as from Service Design 
which are not seen on the MSDS Method. 

Table 2: Range of Tools for the Strategic Analysis Phase

Tools MSDS NDS

Strategic Elicitation Questionnaire

ANSOFF matrix

BCG matrix

SLACK matrix

SWOT matrix1 

miniDOC

System Map2

Porter´s 5 Forces Model

Benchmarking

Preparatory company questionnaire3 

Blueprint

Customer Journey

Service Distribution Map

Touchpoint Matrix

Rough Service Prototype

Structured What If Technique (SWIFT)

Exploring Customer Needs4
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STICKDORN, Marc; SCHNEIDER, Jakob. This is service de-
sign thinking: Basics, tools, cases. Hoboken, NJ: Wiley, 2011.

VEZZOLI, C.; KOHTALA, C.; SRINIVASAN, A.; DIEHL, 
J.C.; FUSAKUL, S. M.; XIN, L.; SATEESH, D. Product-Service 
System Design for Sustainability. Greenleaf, 2014.

YIN, R. Case Study Research: Design and Methods 
(Applied Social Research Methods), SAGE Publications, 
Inc; 4th edition, 2008.

Sustainability Design-Orienting (SDO) 
toolkit5—checklist best practice

Interaction table (storyboard)6

Animatic

DSE Worksheet 1: User observation & 
Task analysis flow chart

DSE Worksheet 2

DSE Worksheet 3: (System Map)

DSE Worksheet 4: (PESTE Analysis)

DSE Worksheet 5: Part 1 Checklists & 
Part 2 Sufficiency level

DSE Worksheet 13: Sufficiency 
Economy Balance Tool

Integrating the tools derived from Service Design on the 
MSDS method proposed by VanHalen, Vezzoli and Wimmer 
(2005) (Blueprint, Touchpoint Matrix, Customer Journey) have 
shown on the case studies the benefit of increase the depth 
of the analysis, enabling a more emphatic Strategic Analysis. 

Using a Design Science approach NDS/UFPR brought the 
phase of “exploring opportunities” of the MSDS Method into 
the Strategic Analysis phase. Understanding the possible im-
plications of introducing new products/services on the com-
pany portfolio using meta-concepts enables decision makers 
to have a more comprehensive understanding on the strate-
gic implications of PSS throughout the organization on the 
long term. 

ACKNOWLEDGMENTS
Acknowledgments to the Brazilian research funding 

agencies CAPES, CNPq and FINEP as well as to all business 
partners of NDS/UFPR (Volkswagen, Globusiness, Tigre, 
Cohapar, Whirlpool, Accord) on its venture to develop 
knowledge on PSS Design. 

REFERENCES
AMARAL, D. C. & ROZENFELD, H. Integrating new pro-

duct development process references with maturity and 
change management models. International Conference 
on Engineering Design, ICED`07, Cite Des Sciences et de 
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