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Abstract:
This thesis project extends current research on how Product-Service/
Systems (PSS) increase the competitiveness of what businesses 
provide to society. In particular, when the significant stakeholders 
who create value, structured as a network, are also involved in the 
co-development of the value proposition. Applying the Framework 
for Strategic Sustainable Development (FSSD), this study looks at 
how the early stages of a strategic planning process for sustainability 
could improve this co-development of PSS. The field research 
helped to understand the particularities of co-developing PSS and 
how the planning process could be adapted using the FSSD. As a 
result, theoretical dimensions, and general guidelines to put these 
into practice, are recommended in a model. The theoretical 
dimensions were field tested and refined. It was discovered that 
when creating the  aspirational goals of the network, including other 
perspectives, in addition to companies and the customer’s, could 
expand the perception of value available to be provided. To do so is 
proposed a systematic understanding of the situation, and its socio-
ecological context, where the activities of the value-based network 
of stakeholders are performed.

Keywords: Framework for Strategic Sustainable Development 
(FSSD), Product-Service/System (PSS), Co-development, Value-
based Network of Stakeholders.

 June, 2012



Acknowledgements

We are extremely grateful to many people who helped to make this 
thesis what you hold in your hands.  

Firstly, the PROTEUS research group at the Technical University of 
Denmark: Tim McAloone, Niki Bey, Line Neuergraad and Krestine 
Mougaard, who provided the opportunity to do this research. They 
have been an excellent and generous source of support as our 
external advisor, by sharing their knowledge and research 
achievements with us. Especially, in arranging the case company 
and session in Denmark. We hope this partnership continues 
between the two schools. 

We also want to thank the representatives of the case company who 
generously shared their experiences and time with us in the 
interviews and workshop. Also to our advisors and panel of experts: 
Lenneke Aalbers, Göran Carstedt, Giles Hutchins, Sam Kimmins, 
Mark McKenzie, Åsa Stenborg and Bob Willard. 

In particular, Professor Deniz Koca, Professor Åsa Ericson, Dr. 
Henrik Ny, Professor Tobias Larsson and Professor Göran Broman, 
who took time to talk with us in person and gave us insightful 
feedback. We really appreciate the encouragement from Dr. Karl-
Henrik Robèrt for his time and questioning, the MSLS staff and 
members of our cluster group who have been incredibly supportive 
and helpful. 

Sincere gratitude also goes to the support of Foundation Margit y 
Folke Pehrzon and The Swedish-Spanish Foundation for the 
Promotion of Education and Studies to make this learning journey 
possible.

Finally, many thanks to our advisors Tony Thompson and Sophie 
Hallstedt, who gave us patient guidance, tolerated our drill holes 
and with inspirational comments, always kept us on track. Likewise 
to our friends and family.

ii



Statement of Collaboration

This thesis is an example of collaboration in itself, the research 
drawn by three members: Adrià Garcia i Mateu, Zhe Li and 
Petronella Tyson. They came together inspired by research at the 
Technical University of Denmark and the opportunity to build and 
intersect this with their learnings from their masters programme. 
This ongoing research illustrated how, in their opinion, the future of 
building business value is in collaboration. The authors saw an 
opportunity to elaborate on this research to enhance its promising 
potential for sustainable development. 

Each of the research areas was led by one or two of the authors, 
based on their respective professional backgrounds (product and 
system design, business administration, politics and social 
enterprise). Using a spiral learning approach to strengthen their 
collaboration, the authors interchanged areas and drafted reading 
summaries for sharing amongst the group which built shared 
knowledge in a dynamic way to foster co-learning. There was equal 
participation in research design, data collection, analysis, writing, 
presentation, project management and decision-making. Particular 
attention was given to promoting an environment of clear and open 
communication to foster effective team work.
 
Each of the authors made the most of their own advantage and 
experience to further research progress and harmonise the group 
work. They appreciated one another’s work, skills, and personal 
passions and trusted what each brought to the table. 

Petronella, Zhe and Adrià.

iii



Executive Summary

Introduction 

The Sustainability Challenge

The current zeitgeist we live in has resulted in a double explosion, 
an exponential increase of a human population consuming more and 
more to meet their needs, whilst depleting the finite resources of the 
planet they depend on. This has been defined as the Sustainability 
Challenge. The interrelated and complex character of this challenge, 
is what makes it one of the most difficult humankind has ever faced.

A systems thinking approach 

In this report, the focus is on how businesses have a considerable 
responsibility, and great opportunity, to affront this challenge by re-
considering how they produce, what they sell and how it is used. To 
fully understand this challenge, and for businesses to thrive at the 
other end of it, a systems thinking approach is required. This 
approach involves understanding how things influence one another 
by looking at relationships within a whole. It is most commonly 
applied with problem solving, where rather than isolating problems, 
they are seen as part of a whole system. This provides an holistic 
overview of the relationships between business, the economy, 
society and the biosphere.

A business strategy that has managed to grasp the opportunities 
sought from this approach is Product/Service-Systems (PSS). In 
particular the ongoing research at the Technical University of 
Denmark (DTU) opens up product and service development from a 
sequential chain to a network collaboration. This includes business 
to business collaboration on the products and services required to 
provide the value proposition to the customer. By working together 
with their customers, the companies seek to increase the final value 
proposition, giving the network a competitive advantage in the 
market.
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The authors recognise the potential of this way of doing business to 
face the sustainability challenge thanks to its early adoption of 
system thinking. This is observed in how the creation of value is 
conceived as a result of the relation of products and services with the 
customer. However, to exploit this potential the activity of the 
network should be placed in the context of the wider systems it 
depends on, society in the biosphere. A framework has been 
developed to align organisations’ visions and activities with the 
socio-ecological system, the Framework for Strategic Sustainable 
Development (FSSD). Scientifically peer-reviewed and principle-
based, the FSSD has been tested in municipalities, businesses and 
non-governmental organisations since its creation in 1989. Working 
with organisations and their current structures to place a sustainable 
vision at the heart of their strategy, the framework is applied using a 
planning process called the ABCD process. This process enables 
organisations to create a sustainable vision and a corresponding 
strategic action plan to embed sustainability across the organisation.

Research Questions 

This report elaborates on the A step of the ABCD planning process, 
which has more weight in the overall strategy of companies and 
greater impact for the activity of the network. With these two 
expressions of systems thinking, PSS and FSSD, the research 
question posed is: How can the A step of the ABCD strategic 
planning process be integrated with the co-development of a 
Product/Service-System in a value-based network of stakeholders? 

Methods

Literature in the fields of PSS development, stakeholder theory, 
sustainability strategies and organisational practices were 
researched based on the scope. These areas of interest also directed 
the research to experts selected to interview. The insights captured 
fed into the development of a Theoretical Integrated Model (TIM). 
Finally, the components of the model were tested with a company to 
validate along with an expert panel. 
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Results 

FSSD and research field. The use of the FSSD presented an ideal 
picture of a value-based network of stakeholders as if it were leading 
a global transition towards sustainability. This desired image 
presented a network co-developing PSS to have shared 
understanding among stakeholders of their leading role with respect 
to the sustainability challenge. Employing these shared mental 
models, systematic approaches would be used to bring more value 
to people whilst keeping within planetary boundary conditions, the 
Sustainability Principles.

This first ideal picture using the FSSD prepared the authors for the 
field research. Along this quest appeared several methodologies and 
processes to help multi-stakeholder processes to plan and act for 
complex social problems. This prescribed a focus on understanding 
the surrounding situation of the perceived problem or activity in 
study to obtain a richer understanding of the situation. 
Consequently better solutions will arise, by including different 
world-views or perspectives in the situation at hand. To map this 
situation some tools, such as Causal Loop Diagrams, were presented 
to analyse the causes and effects observed. This accommodates 
shared understandings and visualisations of the situation among the 
participants of the process easing the creation of desired solutions. 

It was also observed how, in PSS development, two elements were 
vital for its success. First the unveiling of the customer and user 
needs that motivate the existence of the business activity. Then, the 
organisational structures that need to support such complex 
interactions among the stakeholders taking part in the development 
of products and services. From that the ingredients for sound 
organisational performance and multi-stakeholder processes were 
found. The aid provided by professionals in the facilitation of such a 
process was also discovered to be an important success factor for 
fruitful participation of multi-stakeholders in different endeavours.

Theoretical Integrated Model (TIM). This model has been created 
with the intention to (i) provide a shared understanding of the socio-
ecological system contextualised to the value-based network of 
stakeholders, (ii) aid in the incorporation of new value contributors, 
and (iii) create a shared vision, altogether representing the 
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foundation of the strategic planning process towards sustainability 
for the value based-network of stakeholders. 

According to the scope of this study, the TIM (see figure) places its 
boundaries around the A step of the ABCD process. It maintains the 
general structure originally proposed with two sequential phases: 
Awareness and Visioning. In Awareness phase two iterations are 
proposed. The first is conducted by the initiator(s) willing to start 
such a process. In the second iteration, a new extended stakeholder 
network identified as a result of the first iteration will run the 
process. The stakeholders of this extended group will continue the 
process in the next phase, Visioning. Up until now, this has been 
presented as a sequential process. 

In each of these two phases, Awareness and Visioning, different 
interactive dimensions are proposed to be taken into account by the 
partakers of the process. For each interactive dimension overall 
guidelines have been provided to put them into practice. These 
dimensions are presented as interactive, and are in no particular 
order, recognising the interrelations between them.

In the Awareness phase it is proposed that participants pay attention 
to five dimensions: understanding the Context, mapping the 
Situation, including Stakeholders, finding Needs, and establishing an 
Organisation. Visioning, the second phase, includes the dimension 
envisioning the Future. The Facilitation dimension is presented last, 
though it is recommended in order to aid both the initiator company 
in navigating some of the other dimensions, and the participatory 
processes among stakeholders when the activities become a group 
endeavour.
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Discussion and Conclusion

The main implication that emerges from this study is the expansion 
of what is perceived as value available to be captured and delivered 
by companies. This is accomplished by including diverse 
perspectives around the business activity in the visioning process for 
the network. These new perspectives are accessible after the 
inclusion of an extended group of stakeholders in the systematic 
analysis of the business situation. 

Ways the inclusion of unexpected stakeholders can trigger 
innovative configurations of the network are also discussed. Thus, 
sustainability goes beyond the internal operations of each company 
to foster sustainable network configurations.

In conclusion this means, whilst respecting companies’ own visions, 
to open up to relevant stakeholders the co-creation of the vision for a 
particular service that society demands. This represents not just a 
business opportunity but a promising step towards a sustainable 
society.
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Glossary

ABCD Strategic Planning Process: A four-step process that provides 
a step-wise way of guiding the implementation of the FSSD using 
backcasting from the four sustainability principles in an 
organisational context.

Anthropocene: Recent human activity, including stunning 
population growth, sprawling megacities and the increased use of 
fossil fuels, have changed the planet to such an extent that we are 
entering what they call the Anthropocene Era (Crutzen 2002; Steffen 
2011; Williams 2010; Zalasiewicz 2008).

Backcasting: A planning method in which planners first build a 
vision of success in the future, and then plan and take steps to work 
towards that future (Dreborg 1996; Robinson 1990). 

Co-creation: A business strategy that focuses on the customer 
experience and and encourages interactive relationships.

Co-development: Process of transformation of a market opportunity 
into a good available for sale conducted by several stakeholders.

Collaboration: The act of more than one individual or a group 
working with a deep, collective, determination to achieve a shared 
goal.

Five Level Framework (5LF): A model that provides a structured 
understanding for analysis, planning and decision-making in 
complex systems. It consists of five distinct, interrelated levels – 
Systems, Success, Strategic, Actions, Tools (Robèrt 2000; Robèrt et al. 
2002). 

Framework for Strategic Sustainable Development (FSSD): A 
scientific-based framework providing definitions, methods for 
analysis, planning and management processes for sustainability 
using laws based on the understanding of the socio-ecological 
system. 
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Problematical situation: Coined to avoid the word ‘problem’, since 
this implies ‘solutions’ which would eliminate the problem forever. 
Common in complex social issues, it organises thinking around 
situations so that actions can be taken to improve them.

Product-Service/System (PSS): Business model where the creation 
of value is seen as an emergent property of a system thanks to the 
relationships of its parts, products and/or services.

PROTEUS Consortium: A research project based at the Technical 
University of Denmark, with the Danish Maritime Association that 
looks at PROduct/service-system Tools for Ensuring User-oriented 
Service (See Appendix A).

Socio-ecological system: The combined system that is made up of 
the biosphere, human society, and their complex interactions.

Stakeholders: Individuals or organisations who can affect and are 
affected by an organisation’s activities.

Sustainability challenge: Challenges associated with unsustainable 
development that have continued to increase, systematically 
degrading the natural biosphere and social systems, within which 
human society depends (Robèrt 2000).

Sustainable development: Paths of progress which meet the needs 
and aspirations of the present generation without compromising the 
ability of future generations to meet their needs, as described in the 
Bruntland Report to the United Nations World Commission on 
Environment and Development (Bruntland 1987). 

Sustainability Principles: In a sustainable society, nature is not 
subject to systematically increasing... 

1. concentrations of substances extracted from the Earth’s crust; 

2. concentrations of substances produced by society; 

3. degradation by physical means;  

and in that society... 
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4. people are not subject to conditions that systematically undermine 
their capacity to meet their needs. (Broman et al. 2000; Holmberg 
1995; Ny et al. 2006).

Sustainability strategy: Strategic planning process for sustainable 
development.

System thinking: The organised study of systems, their feedbacks 
and their behaviour as a whole.

User and Customer Need: The expression of a perceived 
problematical situation (Ericson, Å et al. 2009).

Value proposition: The promise of value to be delivered by a 
company, and a belief from the customer of the value that will be 
experienced.

Value chain collaboration workstream: A new understanding of 
value creation, where product and service providers are seen as a 
system, contributing with a combined value proposition/offering, 
by sustaining and enhancing the utility of the offering through the 
whole product/service life cycle.

Value creation: The resulting activity where both the physical 
product, supporting services and the customer and user all play a 
vital role (Tan 2010; Tukker and Tischner 2006).

Value based network of stakeholder: The input from multiple 
actors in a network, rather than a sequential chain, where the 
customer is seen as a vital stakeholder, providing resource input to 
the system.

xi



Table of Contents

Acknowledgements                      ii

Statement of Collaboration                    iii

Executive Summary                      iv

Glossary                       v

List of Figure and Tables xv

1.  Introduction 1
1.1  The Sustainability Challenge 1
1.2  The need for alternatives 3
1.3  Expanding the boundaries of business 4
1.4  The Framework for Strategic Sustainable Development 6
1.5  ABCD Strategic Planning Process 7
1.6  Purpose of the study and research questions 9
1.7  Scope and limitations of the study 10

2.  Methods 11
2.1  Phase 1: Research Sub-Question 1 12
2.2  Phase 2: Research Sub-Question 2 14

2.2.1  Analysis and comparison of scenarios where the ABCD 
process has been applied 14
2.2.2  Field research 15

2.3  Phase 3: Research Sub-Question 3 15
2.3.1  Prototype development 15
2.3.2  Prototype refinement 16

2.4  Validity 17

xii



3.  Results 19
3.1  The value-based network of stakeholders and the FSSD 19

3.1.1  The current value-based network of stakeholders using the 
Five-level Framework 19
3.1.2  The ideal scenario of the value-based network of 
stakeholders using FSSD 20
3.1.3  Identified gaps and contributions 22

3.2  Exploring how to adapt the A step to a value-based network of 
stakeholders co-developing PSS 24

3.2.1  Analysis and comparison of scenarios where the ABCD 
process has been applied 24
3.2.2  Planning processes for multi-stakeholder collaboration 26
3.2.3  Product/Service-System development 31
3.2.4  Network organisations 32

3.3  Guidance for the integration of the A step into PSS co-development 37
3.3.1  Synthesis of findings 37
3.3.2  Development of a Theoretical Integrated Model for PSS co-
development 38
3.3.3  Feedback on the draft prototype 48

4.  Discussion 51
4.1  Sustainable network configurations 51
4.2  Implication of results 51

4.2.1  PSS co-development: Expanding the perception of value 51
4.2.2  Multi-stakeholder networks 52
4.2.3  Further stages of PSS co-development 53
4.2.4  ABCD strategic planning process 53

4.3  Strengths and shortcomings 53
4.4  Recommendations for further research 55

5.  Conclusion 56

xiii



References 57
Additional References 64

Appendix A 67
PROTEUS Innovation Consortium 67
Value Chain Collaboration 68

Appendix B 69
Golden Standard for Community Planning 69

Appendix C 71
Interviews and Workshop 71

Appendix D 74
Interview Guide 74

Appendix E 79
Workshop Plan 79

Appendix F 81
Group Modelling and Causal Loop Diagrams 81

Appendix G 83
Soft Systems Methodology 83

Appendix H 85
Stakeholder selection 85

Appendix I 88
Needfinding in PSS 88

xiv



List of Figure and Tables

Figure 1.1.  -  Visual representation of classical and ecological 
economics understanding of economy’s relations to individuals, 
society and the biosphere.

Figure 1.2.  -  Correlation between system thinking and 
competitiveness for the expansion of business’ boundaries.

Figure 1.3.  -  ABCD process. Image courtesy of the The Natural Step. 

Figure 2.1.  -  Interactive Model for Qualitative Research, (Maxwell 
2005).

Figure 2.2.  -  Summary of Methods.

Figure 3.1.  -  Example of a Causal Loop Diagram.

Figure 3.2.  -  Visual representation of the Theoretical Integrated 
Model.

Table 3.1.  -  Current value-based network of stakeholders and ideal 
case using FSSD.

Table 3.2.  -  Comparison of the different scenarios where the ABCD 
process has been applied.

Table 3.3.  -  Awareness Phase - Understanding the Context.

Table 3.4.  -  Awareness Phase - Mapping the Situation.

Table 3.5.  -  Awareness Phase - Including Stakeholders.

Table 3.6.  -  Awareness Phase - Finding Needs.

Table 3.7.  -  Awareness Phase - Setting an Organisation.

Table 3.8.  -  Visioning Phase - Envisioned Future.

Table 3.9.  -  Awareness and Visioning Phase - Facilitation.

xv



1.  Introduction

1.1  The Sustainability Challenge

Over the course of the past few centuries humankind has been 
promoting development based on the pursuit of economic growth. 
This predominant economic model relies on an intense exploitation 
of resources as a means to development based on the zeitgeist of 
hyper-consumerism and exponential growth. Since the industrial 
revolution this binomial has been maintained by governments and 
financial institutions, leading to both positive and negative 
outcomes.

On the one hand, the last thirty years of the 20th century have 
provided one of the highest standards of living with regards to life 
expectancy, which rose by up to 20% in many developing countries, 
and infant mortality, which decreased by 50%. Food-production 
rates rose ahead of population increases, and education, security, 
and income per capita all improved on a significant scale (Belz and 
Peattie 2009). 

On the other hand, this has resulted in inequalities for people 
participating in and excluded from this development model, whilst 
undermining the capacity of the ecological system to sustain this 
model. The combination of these threats gave rise to the 
sustainability challenge, the major challenge of the current age. The 
United Nations estimates that global population will reach 9.3 
billion by the year 2050 with an annual growth rate of 1.14% 
(UNDESA 2011). Considering that currently 70-80% of negative 
environmental impact is caused by 1-2 billion people from 
industrialised countries (Myers and Kent 2004), and that another 1-2 
billion more will be consuming at the rate of those industrialised 
countries in 2050 (Rosling 2011), global energy consumption is 
forecast to double by up to 28-35TW (Nocera 2006). This is an 
example of exponential increase in the demand of resources to 
sustain this established development model.

The pressure we expend on natural ecosystems is such that our time 
is now being recognised as the ‘Anthropocene era’, a term coined to 
explain the impact of human activity on the planet (Biermann et al. 
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2012; Zalasiewicz et al. 2008). Consequences can already be felt, for 
example in the rise of the global average temperature projected to 
increase up to 2-7 degrees since the Industrial Revolution by the year 
2100 (Berstein et al. 2007). To put this in perspective, over the last 
eight hundred thousand years the highest increase in global 
temperature has been, including ice ages, four degrees from the 
current average. In addition to these statistics it is important to 
acknowledge the unpredictable and volatile nature of these impacts 
from multiple feedback loops inherent in the hyper-complex and 
interdependent character of the Earth’s system (Bernstein et al. 
2007).

There is a fundamental element necessary to comprehend the 
magnitude of the challenge, and it is the recognition that “our world 
is a complex, non-linear system with vast networks of subsystems. Where 
this larger system cannot be understood simply as a sum of its parts; as the 
practice of systems thinking1  shows us, the relationships between those 
parts define the properties of the whole” (Capra 1985). 

Further understanding of systems thinking shows how the survival 
of a system is defined by four attributes. A system requires 
communication processes to know what is going on. It also needs to 
adapt to changes in the external environment, the control processes. 
It must have unique emergent properties that emerge in it as a whole 
of the subsystem that contains it. Finally, another observer may see it 
as a subsystem of a bigger system thus involving a layered structure 
(Checkland 2006). This level of interconnectedness and 
interdependency of relationships between not only the subsystems 
but each and every component within those, alters the behaviour 
and considerations of the actors involved in the system. Therefore, to 
grasp the complexity of the global sustainability challenge, where all 
affect and are affected by it, it is fundamental to understand systems 
thinking.

Introduction        2
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1.2  The need for alternatives

Over recent decades, as a response to the global sustainability 
challenge, there have been multiple efforts to create alternative 
development models to sustain current and future demands of 
humanity and the natural system that supports it. The UN definition 
of sustainable development (UNWECD 1987) brought forward an 
attractive and general vision, but it lacked operational guidelines. 
This led to attempts to define sustainability more concretely and 
make it more operational for governments, businesses and society in 
general (Robèrt et al. 2002).

Such a vision for sustainable development requires an economic 
model where “the economy is seen as an open subsystem of the larger 
Earth system,” (Daly 1992; Daly and Farley 2004) see Figure 1.1. An 
ecological understanding of the economy like this advocates for a 
business culture where systems thinking is understood. Therefore, 
social and environmental factors other than just finance, are taken 
into account to measure business prosperity.

Figure 1.1. Visual representation of classical and ecological economics understanding of 
economy’s relations to individuals, society and the biosphere.

In line with this, we have seen the emergence of practices such as 
Corporate Social Responsibility (CSR) that incorporate a broader 
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measurement of business prosperity. With multinational 
corporations extending their influence to supply chain management, 
training and community engagement, what business considers their 
responsibility is extending to encompass stakeholders. Such 
objectives have a common systems thinking perspective that 
recognises the need for a holistic approach to subsist in a complex 
system whilst recognising the opportunities within it.

1.3  Expanding the boundaries of business

Nevertheless, the gravitas of this challenge demands business 
practices that place in the core of their ideology such understanding 
that will lead the change towards a sustainable future. One example 
of a systems perspective in operation is Product/Service-Systems 
(PSS) that are defined as, “A value proposition that consists of tangible 
products and intangible services designed and combined so that they jointly 
are capable of fulfilling specific customers needs, include the network, 
infrastructure and governance structure needed to produce this value 
proposition” (Tukker and Tischner 2006). In relation to sustainability, 
it is defined by the United Nations Environment Programme 
(UNEP) as, “...a possible and promising business strategy potentially 
capable of helping achieve the leap which is needed to move to a more 
sustainable society” (UNEP 2001).

Some schools of thought refer to PSS for solutions of economic 
sustainability and increased value. Along these lines, a hypothesis is 
introduced for PSS presented by the ongoing research at the 
Technical University of Denmark (DTU) with the PROTEUS 
Consortium (PROduct/service-system Tools for Ensuring User-
oriented Service), led by Professor McAloone (McAloone et al. 2011) 
(see Appendix A). The project consists of five workstreams, the 
second of which, ‘Value Chain Collaboration’, proposes “...a new 
understanding of value creation, where the product and service are seen as 
a system, contributing with a combined value proposition/offering, by 
sustaining and enhancing the utility of the offering through the whole 
product/service life cycle.” (Tan 2010). In this view, “...the value creation 
process is prioritised to be the main parameter of customer satisfaction, in 
place, perhaps, of product quality.” And follows along this theme, “...the 
value creating system consists of input from multiple actors in a network, 
rather than a sequential chain, and where the customer is seen as a vital 
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stakeholder, providing resource input to the system” (McAloone et al. 
2011).

As a result, DTU proposes a hypothesis whereby “...competitiveness of 
a PSS offering will increase when the significant stakeholders within the 
value chain or potential new value contributors are identified and involved 
in the co-development of the offering.” Finally, they foresee the 
opportunity for “...the creation of new business models, capable of 
encompassing the opportunities of collaborative inter-organisational 
networks within the conceptualisation activity of PSS [...], together with 
the whole life cycle perspective of re-conceptualising the value 
proposition” (McAloone et al. 2011).

This emerging field of research is related to the proliferation of 
systems thinking in the business arena. Business traditionally used 
such an approach purely to look at their role in the global economy. 
This focus then shifted internally, which led to the realisation of 
organisational learning2  practices to increase the engagement and 
productivity of their staff, paying attention to organisational change 
to adapt to the changing external environment (Porter 1990). It was 
noted in the research presented by McAloone that systems thinking 
is evolving in a new area; the creation of value, to understand it as 
an emergent property of a system thanks to the relationship between 
its parts, products and/or services. In addition, it is crucial to 
recognise that this proliferation of systems thinking has been driven 
primarily to increase competitiveness. It is observed that whilst this 
holistic approach has penetrated more areas, it has correlated with 
the expansion of the boundaries of business activity. Thus, there is 
an opportunity here to close the gap towards sustainability: by 
continuously expanding the boundaries of business (see Figure 1.2), 
and to keep increasing competitiveness to fully integrate the PSS 
harmoniously within the bigger system in which it depends, the 
society within the biosphere.

5         Introduction
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Figure 1.2. The correlation observed between system thinking and competitiveness 
resulting in the expansion of business’ boundaries.

1.4  The Framework for Strategic Sustainable Development

To fully integrate PSS into the wider system requires both an 
understanding of the socio-ecological system and a methodology 
with the potential to place localised activities in the context of an 
ecologically and socially sustainable society. Such a framework has 
already been designed specifically to address these complexities in 
the sustainability challenge (Holmberg et al. 1994). Repeatedly 
tested, scientifically peer-reviewed and applied in both public and 
private sectors since its introduction in 1989, the Framework for 
Strategic Sustainable Development (FSSD) provides: scientific-based 
definitions, methods for analysis, planning and management 
processes for sustainability using scientific laws based on the 
understanding of the socio-ecological system. For organisations to 
survive in the system there are conditions which appear in the form 
of four basic principles for achieving a sustainable society (Broman 
et al. 2000; Holmberg 1995; Ny et al. 2006):
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 In a sustainable society, nature is not subject to systematically 
increasing:

1. Concentrations of substances extracted from the Earth’s crust.

2. Concentrations of substances produced by society.

3. Degradation by physical means.

And, in that society...

4. People are not subject to conditions that systematically undermine 
their capacity to meet their needs.

This robust definition of sustainability by principles is not affected 
by time, place or social variables and therefore covers all aspects of 
global social and ecological sustainability. This not only allows for 
clarity and a common language amongst stakeholders but drives 
progression to overcome what is often perceived as vague and 
unclear limitations.

Finally, a key fundamental element of the framework is the strategic 
guideline backcasting3 (Robinson 1990; Dreborg 1996) from the four 
Sustainability Principles (Broman et al. 2000; Holmberg 1998; 
Holmberg and Robèrt 2000; Robèrt 1994; Ny et al. 2006). By 
backcasting from an envisioned future framed by the Sustainability 
Principles, we are free to be creative and ask ourselves “...how 
desirable futures can be attained?” (Robinson 1990). On the contrary, 
forecasting projects a future based on past trends and norms that are 
generally part of the problem (Dreborg 1996; Holmberg and Robèrt 
2000; Robèrt 2002).

1.5  ABCD Strategic Planning Process

To be able to implement the FSSD in an organisational context, a 
four-step strategic planning process was designed to help single 
organisations plan from a vision of social and ecological 
sustainability. The ABCD strategic planning process starts with a 
scientific understanding of the socio-ecological system (Ny et al. 
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2006). This is in the first phase of the A step, which is split into 
Awareness and Visioning. With this awareness of where the 
organisation lies in the context of the socio-ecological system, a 
shared vision of success that complies with the Sustainability 
Principles is created, in the Visioning phase. These two phases form 
the A step. From this vision, the organisation looks back to their 
current reality to carry out a baseline analysis, B step, of its inputs 
and outputs in check with the vision. In the C step, considering the 
gap, or creative tension4, between the vision for sustainability and 
the current reality, actions are generated that could take the 
organisation towards this vision. The more aspirational are set as 
strategic goals. The last step, D, is where these actions are prioritised 
using wicked questions that help filter out those actions that are 
irrelevant or unfeasible to the organisation. The outcome of this 
forms a strategic action plan that carries and commits the 
organisation towards a sustainable vision (Ny et al. 2006). Finally, 
there are preparatory and supplementary steps, including an 
evaluation and revision, that are recommended to be iterated 
regularly.

Figure 1.3. ABCD Strategic Planning Process. Image courtesy of the The Natural Step.
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This generic version of the ABCD process has been modified for a 
scenario other than a single organisation. Known as the Golden 
Standard for Community Planning (see Appendix B), the ABCD 
process was customised to suit a public cross-sector cooperation 
plan for the transport sector in Stockholm. This scenario is the most 
similar example to that proposed by the Danish university in their 
research on value-based networks of stakeholders. 

1.6  Purpose of the study and research questions

Recognising the severe and widely accepted consequences derived 
from the current economic development model, the will of the 
authors is to present the combination of sustainability strategies and 
innovative business models not just as an act of integrity, but as a 
competitive advantage in increasingly tight markets (Willard 2002). 
The promising opportunity of merging the ongoing research in PSS 
conducted at DTU with the FSSD, both expressions of systems 
thinking, motivated the authors to explore this topic. 

Considering the boundaries of the Danish research, the willingness 
to fully contribute to that research and to keep the study relevant to 
other industries, this report strives to investigate the early stages of 
the strategic planning process.

From that we ask: 

How could the early stages of a strategic planning process be 
integrated with co-development of a Product/Service-System in a 
value-based network of stakeholders?

In order to answer this question, three research sub-questions are 
posed:

1. How could the Framework for Strategic Sustainable Development 
help the scenario proposed in the Value Chain Collaboration 
workstream to strategically move towards sustainability?

2. What other frameworks, methodologies, methods or tools can 
help adapt the A step of the ABCD strategic planning process to 
the scenario proposed in the Value Chain Collaboration 
workstream to strategically move towards sustainability?

9         Introduction



3. What guidance can be offered for the integration of the A step of 
the ABCD strategic planning process to the scenario proposed in 
the Value Chain Collaboration workstream to strategically move 
towards sustainability?

1.7  Scope and limitations of the study

This research is placed in the boundaries of the A step in the ABCD 
strategic planning process. This step forms an understanding of the 
socio-ecological system contextualised for the network of 
stakeholders, and sets a vision for what this network of stakeholders 
would be doing in, and for, a sustainable society. It is the first 
attempt to adapt this planning process to the scenario still under 
research by the Danish research team. The intention of the study is to 
strive for an overview of the aspects to consider in this first ‘A step’ 
and its hypothetical application. It is not in the scope of this research 
to study ‘down to the detail’ guidelines for how to run a workshop 
with the findings, even though it would have been extremely 
valuable to do so if there were wider time frames.

Nevertheless, the overall guidelines are intended to be useful for 
single organisations willing to initiate such a process or, if existing 
already, actual networks of stakeholders willing to plan strategically 
towards sustainability.

The target audience for this research are both researchers and 
practitioners related to PSS and the application of the FSSD, with 
special attention to companies willing to take the lead towards 
sustainable development.

From here on in the report, Value Chain Collaboration, as the basis 
of our research, will be referred to as a value-based network of 
stakeholders.
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2.  Methods

This study uses the Interactive Model for qualitative research 
developed by Joseph Maxwell (Maxwell 2005) as the main approach 
for structuring this research, presented in Figure 2.1. It is composed 
of five interconnected areas as part of an interacting structure. This 
promotes a multi-directional and iterative process, rather than a 
linear one, that allows cross-pollination between each areas of the 
model as the research continues.

Figure 2.1. Interactive Model for Qualitative Research, (Maxwell 2005).

To be able to answer the main research question, to integrate the A 
step with PSS co-development, the methods were divided into the 
following three phases, each for every sub-question. See figure 2.2 
for a diagram summary of methods.
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2.1  Phase 1: Research Sub-Question 1

The following methods were used to answer the first research sub-
question, the ideal case of a value-based network of stakeholders in 
a sustainable future. The goal was to understand in a structured way 
the concept of this value-based network of stakeholders co-
developing PSS, and to create an ideal description as if it were to 
move towards sustainability.

Information was collected from research documentation, published 
documents and interviews with the Danish research team. Then, the 
data was categorised using the generic Five-Level Framework (5LF), 
a framework for planning in complex systems, used in this case to 
better understand the proposed scenario. This was done structuring 
the information in its five levels - Systems, Success, Strategic, 
Actions and Tools (Robèrt 2000).

At each level several different questions were asked, including the 
following:

System Level: Who developed the concept? Where would you place 
the boundaries for the value-based network of stakeholders co-
developing PSS? What explicit or implicit assumptions does the 
concept state about the system it is part of? 

Success Level: What is the stated purpose of the value-based 
network of stakeholders co-developing PSS? What are the most basic 
considerations that define its success?

Strategic Level: Are there any strategic guidelines in order to select 
the actions to progress towards the success level mentioned above?

Actions Level: Are there any specific actions that you recommend to 
the stakeholders co-developing PSS? Are they aligned with the 
stated success or guidelines?

Tools Level: Are there any tools developed that are suggested to use 
by the stakeholders involved in the co-development process?

After this, the scenario proposed by the value-based network of 
stakeholders was analysed through the lens of the FSSD. This helped 
to contextualise and describe the role that networks of stakeholders 
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co-developing PSS could play in the global transition towards 
sustainability. This was done by placing the value-based network of 
stakeholders in the context of the socio-ecological system. 

The FSSD is structured by the same five levels as the generic 5LF, the 
System, Success, Strategic, Actions and Tools levels. Nevertheless, it 
differs from the 5LF in that the FSSD is applied to strategically plan 
and make decisions in the socio-ecological system. The FSSD plans 
for not just any complex system, as the 5LF does, but with the 
intention to move the organisation towards sustainability. 
Incorporating some of the information gathered from the generic 
5LF, an ideal description was given for how the co-development of 
PSS by a value-based network of stakeholders would be if it were 
using the FSSD. Among the questions asked at each level of the 
FSSD, some are presented here:

System Level: What would be an ideal understanding of the 
system? Where should its boundaries be?

Success Level: With this understanding, how then would the value-
based network of stakeholders ideally define their success?

Strategic Level: Ideally, what strategic guidelines would assist in 
making decisions for such success?

Actions Level: What actions would be suitable for the value-based 
network of stakeholders to reach success?

Tools Level: What tools would the value-based network of 
stakeholders need to enable the other levels?

Finally the two models, the 5LF and FSSD, were compared to 
identify gaps in the current scenario proposed in the value-based 
network of stakeholders as well as areas of contribution with respect 
to a move towards full sustainability. These results represented the 
basis on which to conduct the second phase of this research.
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2.2  Phase 2: Research Sub-Question 2

The following methods were used to answer the second research 
sub-question: what would it take to complement the A step to help 
the value-based network of stakeholders reach a sustainable future?

2.2.1  Analysis and comparison of scenarios where the ABCD process has 
been applied

First, the scenarios where the ABCD process had been applied before 
were compared to the value-based network of stakeholders.

The ABCD process has been used to help municipalities, businesses 
and non-governmental organisations to move strategically towards 
sustainability. For the purpose of the comparison, a successful and 
archetypal case study was selected from the The Natural Step1, Max 
Burgers, Sweden’s oldest and most popular hamburger chain (Dilley 
2010). Then, the ABCD process for cross-sector cooperation, 
presented in the Introduction as the Golden Standard for 
Community Planning, was also selected. Following this, the results 
from the 5LF of Phase 1 were used to extract information about the 
value-based network of stakeholders.  

The intention of this comparison was to understand the value-based 
network of stakeholders in relation to the ABCD process, and see 
what differences appeared against the other scenarios. The authors 
did not find any tool or method to assess an organisation for future 
implementation of the ABCD process. Thus, six characteristics, 
relevant for the application of the ABCD process, were chosen to 
describe such organisations or scenarios. 

This gave the authors a description of the value-based network of 
stakeholders in relation of a ABCD process and other scenarios 
where the planning process had been applied. Finally, this 
description, summarised by the six characteristics, was used to 
guide the research field to answer the second sub-research question.
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2.2.2  Field research

A literature review was executed following the paths outlined by the 
six characteristics. At the same time, the authors stayed permeable to 
recommendations from interviewees or threads in literature.

Throughout the research, close contact was held with experts to 
guide and nurture the process. Eighteen semi-structured interviews 
were conducted, nine with researchers, seven with consultants or 
practitioners and two with representatives of the company that 
supported the case study (see Appendix C and D). The interviews 
lasted between sixty and ninety minutes, either in person, online via 
Skype, or via conference call. All interviews were recorded with 
prior permission of the interviewed. Interviewees were targeted for 
their proximity to the subject, authorship or reputation with respect 
to the material appearing from the literature review.

Some of the authors had the opportunity to attend two trainings on 
facilitation and multi-stakeholder engagement, Art of Hosting and 
Dialogue for Peaceful Change, to further understand this field of 
research. The former, being the leading community of practice for 
participatory processes. The latter, providing experienced 
knowledge in mediation for complex problems.

2.3  Phase 3: Research Sub-Question 3

The following methods were used to answer the third research sub-
question to offer guidance for integrating the A step with PSS for a 
value-based network of stakeholders.

2.3.1  Prototype development

Throughout the research across phases one and two, the overall goal 
of the research was always present, to create useful guidelines for 
the integration of the FSSD into the co-development of PSS. This 
generated common themes that emerged as a vein for future 
guidelines along the way. These ideas and possible bonds all fed into 
a proposed prototype. Either at the beginning or at the end of the 
interviews, the wireframes of the model, as it was at that particular 
moment, were presented to interviewees asking for feedback. The 
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feedback aimed to get affirmation on the relevance, validity and 
applicability of what was being proposed.

2.3.2  Prototype refinement

Close to the editing of this report the prototype was presented to a 
company member of the PROTEUS consortium for a three hour 
feedback session, conducted in their offices. The company found 
themselves in a situation that matched the hypothetical scenario 
considered in the presented research. Four employees of the 
company took part as representatives of different areas of the 
enterprise: the Business Development Manager, General Manager 
for Marine Contracts, Supply Chain Manager, and company 
Executive Assistant. A senior researcher representative of the 
PROTEUS research team attended as well. The session was 
structured to present the key elements from the developed 
prototype, identified in the previous interviews held with the 
general manager and business development manager. For each 
element a short introduction was given, its implications for the 
situation of the company, and an overview of the methods available 
to be applied. The aim of the feedback was to check the relevance, 
validity and applicability of the proposed model. In the report, to 
maintain and respect the company's and it’s employees 
confidentiality, their contributions are kept private using neither 
their name nor the company name, but their job title instead. More 
information can be found in the workshop plan in Appendix E.

A second round of interviews was conducted with an expert panel to 
gather feedback on the prototype. Six were held in total, three of 
which were interviewed previously and the other three encountered 
the prototype for the first time. The interviews were an hour online 
via Skype. All interviews were recorded with prior permission of the 
interviewed.
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Figure 2.2. Summary of Methods.

2.4  Validity

The basis for this masters study is another ongoing research project. 
Accepting this uncertain ground as a starting point for the study, 
special attention has been given to address validity at each stage of 
research. The search has been systematic for supporting evidence 
that opposed possible assumptions, results and conclusions to 
reduce to a minimum any existing inaccuracy or flaws in the logic. 
The search for biases was certainly supported by the diversity of 
backgrounds and cultural mindsets of the authors.

For the content of the research, quality prevailed over quantity when 
looking for external expertise for maintaining the triangulation of 
opinions at any given area of the hypothesis. Thus, interviewees 
were purposefully selected based on mutual interest and experience 
both in practice and research.

In a quest for transparency and informed interpretation, all 
interviews were recorded with prior permission of the interviewed. 
In alternative manner, one member of the thesis group led the 
interview while the other two took notes. Validity was assured by 
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sharing the notes of the meeting with the interviewees, individual 
work and checking accuracy against the recordings.

Given the relatively short duration of this project, it has not been 
possible to test and receive feedback from real networks of 
stakeholders using the findings of this research. 
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3.  Results 

This chapter will present the results in three sections for every 
research sub-question. First, section 3.1 will focus on how the 
scenario presented in the value-based network of stakeholders could 
be enhanced by the FSSD. Second, section 3.2 will present the results 
of how other fields could contribute to adapting the A step of the 
ABCD process to the co-development of PSS. Thirdly, section 3.3 will 
finally present guidance for how to integrate the A step of the ABCD 
process to the co-development of PSS. 

3.1  The value-based network of stakeholders and the FSSD

The results in this section first describe the scenario proposed in the 
value-based network of stakeholders using the Five-Level 
Framework, categorising the information in a structured way. An 
ideal model is then presented to see how the scenario proposed in 
the value-based network of stakeholders could lead towards 
sustainability by describing it as if it were leading the global 
transition towards a sustainable society. Finally, the gaps and 
contributions highlighted by the use of the FSSD are presented (see 
Table 3.1 at the end of this section for a summary).

3.1.1  The current value-based network of stakeholders using the Five-level 
Framework

System level: Product/Service-Systems combine products and 
services to cater to a specific customer need, thus delivering value to 
the customer. In the Danish research, the members of the network 
consist of manufacturers, service providers, customers and users 
structured in a network. The requirement for the members to 
participate in this piece of research is that they contribute value to 
the network. They are active in the global market and are aware of 
their environmental impact.

Success level: The purpose of the research is to understand how 
multiple and diverse actors within a value-based network can co-
develop PSS. The increased creation of value from the network, 
where new relationships flourish, allows for knowledge sharing that 
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creates new value propositions. This increases the competitiveness 
of the network. The stakeholders optimise the available resources of 
the network, whilst serving the end user and maintaining a 
competitive advantage. “[The network] promotes the stakeholders 
effectiveness to keep the proper network scale to ensure the value/function 
delivery effectively, while decrease potential risks” (Bey 2012). 

Strategic level: The research on value-based networks of 
stakeholders in PSS is in current development, so strategic 
guidelines are yet to be formalised that would help the value-based 
network of stakeholders achieve success. For instance, some rough 
guidelines are “avoid sub-optimisation” (Bey 2012), and “avoid non-
overlapping goals”, (Mougaard 2012). These are used to guide the 
selection of actions.

Actions level: The actions selected ensure communication is open 
and fluid between the stakeholders to ease methods of collaboration 
(Bey 2012; McAloone 2012). To keep the stakeholders engaged in the 
network, actions are necessary that maintain their awareness of the 
benefits and opportunities, and that help identify and constantly 
keep track of each partner (Bey 2012).

Tools level: Several tools have been used in prevailing research, 
such as a Stakeholder Map to help identify the actor network; 
Product Life Gallery to analyse the environmental impacts through 
the whole product life cycle, suppliers and customer activity 
amongst others (McAloone 2012). The Value Network Analysis 
methodology, also used, is designed to strengthen collaborative 
behaviour in the network and look at multiple relationships (Allee 
2010 in Mougaard et al. 2012).

3.1.2  The ideal scenario of the value-based network of stakeholders using 
FSSD

System level: Value-based networks of stakeholders relate their 
operations to the material and energy flows in the socio-ecological 
system. On top of the manufacturers, service providers, customers 
and end users, other stakeholders related to the activity are 
considered in the development of PSS. These stakeholders 
acknowledge their role in the system and collaborate with a shared 
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mental model of their subsystem, the value-based network of 
stakeholders.

Success Level: The success of the network is constrained by the 
limits of the socio-ecological system, using the scientifically sound 
four Sustainability Principles. Channelling the flows from the system 
into their activity would be recognised by the market for creating 
new value for society in the biosphere.

Strategic Level: From the vision of the network operating in a 
sustainable society and providing value for customers in that society, 
the network will backcast to what and where they are today. This 
encourages the discovery of new paths rather than being limited by 
current capabilities, when planning how to reach the vision. Three 
prioritisation questions are used that filter actions and tools to direct 
the network towards success:

1. Does this action proceed in the right direction? 

2. Can this action be used as a stepping stone for future 
improvements?  

3. Is this action likely to produce a sufficient return on investment to 
further catalyse the process? (Holmberg and Robèrt 2000).

These questions and backcasting are the Strategic Guidelines, which 
enable the organisation to plan for reaching the vision. 

Actions Level: Appropriate actions are identified and prioritised 
corresponding to the prioritisation questions to achieve success 
aligned with the socio-ecological system. These actions help the 
network to plan and collaborate on what they provide to society.

Tools Level: ABCD Strategic Planning Process, Strategic Life Cycle 
Assessment (SLCA), Extended Producer Responsibility (EPR) among 
other relevant techniques, measurements, monitoring mechanisms 
and management approaches, support the other levels move 
towards, and maintain, success.
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3.1.3  Identified gaps and contributions

At the system level, by placing the activity of the value-based 
network in the context of the wider socio-ecological system, the 
network can see new opportunities to tap into, thus creating new 
value at the initiation of PSS for a sustainable society.

At the success level, the ultimate aim is to co-create an effective PSS 
that increases the value for the customer in a sustainable society. A 
shared, clearly defined vision for success and a strategy is missing. 
This would incorporate a scientifically derived, principle-based 
definition of sustainability in line with the limits of the socio-
ecological system.

At the strategic level, due to the lack of formalised guidelines in the 
value-based network of stakeholders, it is hard to compare and 
identify the gaps between the reality and the ideal condition defined 
by the FSSD. What the FSSD proposes with backcasting, from the 
vision for success framed by the Sustainability Principles and 
prioritising the actions, is to create a path towards the vision.

Other actions and tools would be added according to the ideal 
scenario defined by FSSD, that strengthen the strategy to achieve a 
sustainable vision as defined in the success level.

Level
Current value-based 

network of 
stakeholders using 

5LF

Ideal Case of value-
based network of 

stakeholders using 
FSSD

Gaps and 
Contributions

System Manufacturers, service 
providers and 
customers work 
together to produce 
something for society. 
They are structured as 
a network with a caveat 
to bring value to the 
network. They 
understand their role in 
the global market.

The network sees the 
relationship of how they  
affect and are affected 
by the socio-ecological 
system, it’s subsystems 
and how 
interdependent these 
connections are.

The network 
understands 
themselves as a 
subsystem of the global 
market, but needs to 
place themselves in the 
socio-ecological 
system. They also need 
to understand how 
basic (scientifically-
derived) mechanisms 
can affect this system, 
and also the network.
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Level
Current value-based 

network of 
stakeholders using 

5LF

Ideal Case of value-
based network of 

stakeholders using 
FSSD

Gaps and 
Contributions

Success The network includes 
new value contributors 
to increase the value 
proposition and be 
more competitive. They 
co-develop PSS and 
optimise resources from 
the network.

The network 
encompasses the 
natural flows from the 
system, which provides 
additional value for the 
customer and for the 
operations of the 
network itself in 
compliance with the 
four Sustainability 
Principles.

The network increases 
value for the customer 
and its competitive 
advantage by seeking 
new value from working 
alongside the 
constraints of the 
socio-ecological 
system.

Strategic The decision making 
structure for actions is 
ad-hoc and not 
deliberate. The basic 
guidance is to avoid 
non overlapping goals 
and sub optimisation of 
the network.

The network uses 
backcasting from a 
vision of success 
framed by the four 
principles to carry the 
network to the vision. 
Actions in line with this 
are prioritised using 
three questions.

Backcasting helps to 
plan and guide the 
organisation to the 
vision, and measures 
the progress. This and 
the prioritisation 
questions, filter actions 
that are in line with 
these strategic 
guidelines.

Actions Actions are required to 
facilitate open dialogue 
and flows between 
stakeholders to ease 
communication.

Compelling actions that 
are in line with the 
vision and the strategic 
guidelines.

Actions consider the 
breadth of the vision 
and are relevant to the 
capabilities of the 
network.

Tools Stakeholder Map, 
Product Life Gallery, 
Value Network Analysis.

SLCA, ABCD process, 
EPR.

Tools support all the 
levels, from 
understanding the 
relationship with the 
socio-ecological 
system to actions.

Table 3.1. Current value-based network of stakeholders and ideal case using the FSSD.
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3.2  Exploring how to adapt the A step to a value-based network of 
stakeholders co-developing PSS

This section reports the results collected to answer the second sub-
research question: What other frameworks, methodologies, methods 
or tools can help adapt the A step of the ABCD strategic planning 
process to the scenario proposed in the Value Chain Collaboration 
workstream to strategically move towards sustainability? 
Accordingly, the section has been divided in two sub-sections:

- analysis and comparison of the scenarios where the ABCD process 
has been applied, to the value-based network of stakeholders; 

- a research field, to adapt the A step of the ABCD process to suit a 
value-based network of stakeholders, based on the synthesis of the 
first sub-section.

3.2.1  Analysis and comparison of scenarios where the ABCD process has 
been applied

See Table 3.2 for a summary of findings of what this sub-section 
reports.

ABCD for a single organisation. Max Burgers is a single, family-
owned organisation with a centralised organisational structure. The 
motivation to engage in an ABCD process was to distinguish it from 
their competitors and to take the opportunity to exercise leadership 
in their industry. The ABCD process was applied in the strategy of 
the company, focusing on the internal operations of the organisation. 
The ABCD was carried out by members of the company with the 
assistance of professionals from The Natural Step.

ABCD for community planning. Here the planning process was 
used to create a strategy for the public transport system in 
Stockholm. In this case the organisation, with a decentralised 
structure, was a cross-section cooperation involving: municipalities, 
societal planners, legislators, manufacturers, transport purchasers, 
etc. The motivation to engage in the application of the ABCD process 
was to solve the sustainability challenge of the transport sector. The 
general public, an expert team from the aforementioned areas, 
another group of stakeholders comprised of politicians, civil 
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servants, NGO’s, with assistance from members of the The Natural 
Step, all co-created the final plan.

In research. A summary of the results presented in the 5LF analysis 
of the value-based network of stakeholders in the previous section 
has been used to inform this description. Here, an ad hoc 
organisation is comprised of a group of stakeholders structured as a 
network. Its application would be for the co-development of PSS, 
willing to affect the configurations of the network. The motivation to 
engage in the planning process would be to address the complexity 
of multi-stakeholder collaboration and to include new value 
contributors. The participants would be stakeholders able to add 
value to the offering

Characteristics of 
the scenario of 

application
ABCD for single 

organisation
ABCD for 

community 
planning

In research

Type of 
organisation

Single organisation 
e.g Max Burgers

Multi-stakeholder 
e.g Stockholm 
public transport 
system

Multi-stakeholder 
e.g value-based 
network of 
stakeholders

Organisational 
structure

Centralised Decentralised Network

Focus of application Internal operations Relation of 
stakeholders

Relation of 
stakeholders

Motivation Sustainable 
competitve 
advantage

Sustainable society Sustainable 
competitive 
advantage

Participants Members of the 
company

Expert team, 
stakeholders, 
general public.

Stakeholders able 
to contribute to the 
creation of value

Outcome Strategy of a 
company

Strategy e.g. of the 
public transport 
system of a region

Strategy of PSS 
co-development

Table 3.2. Analysis and comparison of the different scenarios where the ABCD process has 
been applied.
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The authors were familiar with the ABCD process for a single 
organisation. Likewise, literature was available for how the planning 
process had been adapted to suit the requirements of the public-led 
cross-sector cooperation. The six selected characteristics offered a 
description of the single organisation and a cross-sector cooperation 
in relation to the planning process. Now, a description of the value-
based network of stakeholders in relation to the ABCD process in 
research was available. 

With this, when the characteristics of the value-based network of 
stakeholders differed from the other two scenarios, the topics 
around these characteristics were investigated. For example, 
complex networks theory or strategies in PSS development. Some 
characteristics of the value-based network of stakeholders were the 
same or similar to the characteristics of the two scenarios compared. 
In this case, the research group further investigated the areas of 
knowledge used in the already existing and known ABCD process. 
For example, visioning processes used for multi-stakeholder 
participation in the Golden Standard for community planning.

This exercise gave the authors a lens with which to go out into the 
research field. Throughout this part of the research, informed by 
literature and interviews, a vast and detailed review was 
undertaken. To present a summary of the relevant information in a 
comprehensive way, the data has been clustered into three 
overarching areas. These are: planning processes for multi-
stakeholder collaboration, PSS development and networks as  
organisations.

3.2.2  Planning processes for multi-stakeholder collaboration

These processes were selected based on their compatibility with the 
FSSD and their suitability to a multi-stakeholder scenario.

i) Human centred design approach to PSS. In literature, Henze, 
Mulder and Stappers created a conceptual PSS heterogenous process 
that focuses on a human-centred design approach:  

“(i) understanding the needs, values, and ambitions of end-users in their 
networks; (ii) formulating a shared vision for a PSS proposition to fit and 
fill those needs, goals and motives, and (iii) developing and evaluating that 
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vision iteratively into a context-driven PSS concept. Next to that it will 
(iv) provide a guideline for developing roadmaps for companies to 
implement such services” (Henze et al. 2011).

ii) Group Modelling and Systems Analysis. Group Modelling 
facilitates a group of stakeholders to collaborate in finding the best 
solution to a given problem by encouraging team learning, 
commitments and striving for agreement. As a representative of 
system science it incorporates the two branches of systems thinking, 
System Analysis and System Dynamics. It has been successfully 
applied in multiple contexts, for example, in modelling the food 
system in Bristol, UK (Koca 2012). To carry out its implementation, 
the Learning Loop presents the following stages: define the problem 
and create system boundaries, ask the question stating the goals and 
purpose of the modelling exercise, sort the main areas of interest, 
find out the causalities of the problem, and create behaviour stories 
of the model to check against reality. See Appendix F for further 
information.

To represent and visualise how the problem is perceived, in Group 
Modelling the use of System Analysis is prescribed. This analytical  
process consists of taking apart the elements of the problem to 
understand its causalities, detect and discover their structural 
arrangement and the emerging effects from the causalities of the 
system (Haraldsson 2005). This analysis is visualised in what is 
known as Causal Loop Diagrams, a representation of the problem by 
its causes and effects (see figure 3.1).

Figure 3.1. Example of a Causal Loop Diagram.

This analysis is presented in literature (Checkland 1981; Haraldsson 
2005) and in practical application (Koca 2012) in conjunction with 
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System Dynamics (Forrested 1961). This dynamic use of the results 
of the analysis reconstructs the causalities of the problem in a model, 
then assesses the performance of the reproduction of events and 
predicts future behaviours to generate desired changes (Checkland 
1981; Haraldsson 2005).

iii) Soft Systems Methodology (SSM). This has been developed and 
improved since 1981 by Professor Peter Checkland to represent one 
of the most reputed examples in the utilisation of systems thinking 
in social science and in practical applications. This action oriented 
methodology aids in tackling perceived ‘problematical (social) 
situations’, avoiding the word ‘problems’ since this implies 
‘solutions’ which would eliminate the problem forever, and social 
issues are more complex than that. It organises thinking around 
situations so that actions can be taken to improve them. The 
complexity of problematical situations in the social context 
(contrasting mathematical models) is due to the multiple perceptions 
of ‘reality’. This is because each individual perceives the situation 
from their own world-view, in a particular way. Furthermore, each 
individual will be willing to act purposefully, with intention, upon 
the situation. The ‘SSM cycle of Learning for Action’ proposes to 
tackle a problematical situation to first find out the characteristics of 
the problematical situation, map the relevant purposeful activities 
desired for the relevant world-views, use models as a resource to 
help understand the situation, and finally find changes for reality 
that are arguably desirable and feasible, seeking to accommodate the 
world-views with a situation they all can live with. See Appendix G 
for further information.

iv) Leaders Tipping Point: Six Steps to Successful Change. This is a 
process advocated by Forum for the Future, a sustainability strategy 
consultancy. It is a framework that combines change theory with 
other techniques in practice. The six steps include ‘Experience the 
need for change, Diagnose the system, Create pioneering practices, 
Enable the tipping, Sustain the  transition, Set the rules of the new 
transition’. It follows a triangle model to create more followers than 
leaders and was recently applied to the Sustainable Shipping 
Initiative (Forum for the Future 2011). Their ethos is to make change 
possible, “...the process is able to generate tangibles: the point where you 
have 'to make it happen' to make it real” (Kimmins 2012). 
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v) Seven Breaths. This methods derives from the Art of Hosting, a 
leading community of practice in participatory processes that looks 
at how to best engage stakeholders with a range of techniques. The 
‘Seven Breaths’ uses: Call, Purpose, Design, Invite, Host and Harvest 
to describe the different phases in facilitating multi-stakeholder 
collaboration towards a common goal (Art of Hosting 2012).

vi) Facilitation. Multi-stakeholder processes require external neutral 
facilitation to guide the stakeholders forward to nurture the most 
effective dialogue and outcomes within the group. There is also a 
deliberate management of the network, where facilitators, “search for 
allies and blockers within the stakeholders to move the process 
forward” (Kimmins 2012).

Common language. Frequently, what is omnipresent in 
facilitation and showed up in the interviews, is the need for 
common language (Aalbers 2012; Ericson 2012; Kimmins 2012; 
Koca 2012; Ny 2012; Stenborg 2012; Willard 2012).

Process. There needs to be a balance between something 
participants can actively grasp and the process. “[To have 
structure], it gives people milestones for participation as it can 
become very ‘processy’; this gives people something tangible to 
see” (Kimmins 2012). It is also important to consider the 
evolving interest and dynamic behaviour over time of the 
stakeholders (Cavana 1999; Cavana 2004; Elias et al. 2002; Elias 
et al. 2004). This ensures that stakeholders are invited to, and 
can take part or leave at any point of the process (Koca 2012; 
Stenborg 2012). However, “organisations tend to not leave as it 
looks bad” (Kimmins 2012). “It requires patience with processes and 
for very well structured processes...companies often underestimate the 
long term perspective” (Stenborg 2012).

Roles. Different facilitators have different styles: the financier 
has a defining role but silent, or they participate as experts 
without deciding or leading the process (Stenborg 2012; Koca 
2012). There were examples where stakeholders had 
contributed in a similar way, whether it be funding, time, staff, 
and offices. Consensus was found on the role of project 
managing, administrative and sustainability experts, who set 
the frames for practice (Kimmins 2012; Koca 2012; Stenborg 
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2012). As well as a dedicated project manager, it is a good to 
have a rolling executive or committee (Koca 2012). Forum for 
the Future involve communications as well as senior 
management and sustainability departments.

vii) Identification and selection of stakeholders. Stakeholders are 
individuals or organisations who can affect and are affected by the 
organisations activities (Freeman 1984 in Lepineux 2005; Roloff 
2008). Lepineux created a mapping tool that places the organisation 
in the centre, with society on one side including civil organisations 
and host countries and then business stakeholders, including 
shareholders, suppliers and employees, on the other side. However, 
the ecological environment is absent in this mapping tool (See 
Appendix H). 

Recently, the International Standards Organisation released ISO 
26000, to improve awareness of social responsibility in organisations. 
They identify a stakeholder as, “organisations or individuals that have 
one or more interests in any decision or activity of an organisation.” (ISO 
26000 2010, 17). In their map, not that dissimilar from Lepineux, they 
have a greater emphasis on society and the environment. Following 
this, to identify who stakeholders are, they have eight questions for 
organisations to ask based on impacts, obligations and past 
relationships (See Appendix H).

Abudullah, Rönnbäck and Sandstrom in their paper on Integrated 
Product Service Offerings (IPSO) suggests choosing stakeholders 
who are most compatible and likely to ‘grow’ the network or 
company (Abdullah et al. 2010, 503). Similarly, stakeholders are 
elected on the required capabilities and the most appropriate fit 
(Pawar et al. 2009).

To identify stakeholders, the Customer Value Chain Analysis 
(CVCA), is a methodological tool used in early product development 
conceptualisation. It is said that it comprehensively identifies 
pertinent stakeholders, their relationships with each other, and their 
role in the product’s life cycle ( Donaldson et al. 2006).

viii)Visioning. “It is more important to know who you are than where 
you are going, for where you are going will change as the world 
changes.” (Carstedt 2011)
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In PSS literature, Hakansson and Snehota observed that the 
establishment and development for inter-organisation relationships 
require 'mutual orientation' (Hakansson et al. 1989 in Abdullah et al. 
2010).

Collins and Porras’ work in ‘Building Your Company’s vision’, 
suggests combining the core ideology, the shared purpose (see 
Shared Purpose in section 3.2.2) and shared values with an 
envisioned future. (Collins and Porras 1996). The envisioned future, 
which includes the projection of what the organisation will produce 
in that future, is what organisations aspire to create.

Crucially, as mentioned in the consulted sources, a key element for 
the effectiveness of the outcome is that the visioning process is taken 
as a collective effort (Koca 2012; Ny 2012; Pawar et al. 2009;  
Stenborg 2012). “This rare ability to constantly manage continuity 
change, requiring a consciously practised discipline is closely linked to the 
ability to develop a vision.” (Collins and Porras 1996).

3.2.3  Product/Service-System development

There is a demand for broader customer information due to the 
lifecycle commitments. This requires investing time prior to the 
development of the PSS to gather this information (Ericson et al. 
2009).

i) Need-based approach to product development. Literature on the 
customer’s need-based approach to product development was 
abundant (Ericson 2007; Ericson et al. 2007; Patnaik and Becker 1999; 
Von Hippel 2001). Driven by high competition, finding and 
understanding people’s needs are at the heart of developing 
innovative products (Patnaik and Becker 1999). This is a key element 
to initiate a product development process where needs have to be 
identified, analysed and categorised in order to satisfy.

ii) Needfinding. This methodology appeared as one of the more 
reputed, inspired in qualitative research to facilitate the discovery of 
needs (Ericson et al. 2007). It applies an iterative process of insights 
from market research with a range of users, customers and product 
developers, which are then translated into representations of needs 
and formalised into requirements (Ericson et al. 2009). They also 
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contribute a common language for decision making and 
communication within the organisation (Ericson et al. 2009) (See 
Appendix I). 

iii) Integrated Product-Service Offerings. In their case study, 
Abudullah, Rönnbäck and Sandstrom identify two types of 
processes, the business development process and the technological 
process that run in parallel to each other in product development. In 
each process different companies and stakeholders added specific 
knowledge to the network (Abdullah et al. 2010). They describe the 
network of stakeholders as “a form of co-ordination of asset-specific 
resources that were within the respective partners...a means to create and 
exploit opportunities, using close interactions” (Abdullah et al. 2010).

They recognise communication not only as necessary to ease 
collaboration, but as essential to find other compatible stakeholders 
who could contribute to the success of the network (Abdullah et al. 
2010).  

iv) Product Service Organisation. Developing PSS requires 
competencies, resources and capabilities that could be sought from 
collaborations with other stakeholders (Pawar et al. 2009). They see 
that the organisational capabilities are as important as the customer 
needs to determine the configuration of the Product/Service-System.

Previously, the approach was for organisations to sub-optimise their 
output by cutting costs to maximise profits and work alone; now 
they see dependence between stakeholders and they are included 
throughout the design, delivery and development process (Pawar et 
al. 2009, 485).

3.2.4  Network organisations

When stakeholders collaborate, this group has several 
nomenclatures, from Alliance (Singh et al. 2007) and Joint Venture 
Capital (Abdullah et al. 2010) to Virtual Enterprise (Davidow and 
Malone 1992; Camarinha-Matos 2004; Bititci et al. 2005; Pawar et al. 
2009) and PPP: Public, Private Partnership (KPMG 2012). Some 
authors even presented that “the emerging organisational paradigm is 
not a company but a project” (Dafermos 2001).
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The literature review and the interviews have shown that eventually, 
all supply chains or networks of organisations collaborating might 
become ad hoc structures clustered around a project (Malone and 
Laubacher 1998). Additionally, the success of an organisation 
depends on both the interiors and the exteriors of the organisation 
(Avastone 2007).

These networks can take on different styles, and there is a danger 
that the customer can be left out with the relational network where, 
“too much time is spent on organisational decisions rather than on the 
customer”. However, business driven networks are motivated by 
customer needs and have a closer relationship as a result (Ny 2012). 

Interestingly though, the initiation of the network is not necessarily 
identifying a customer need but a technological partnership (patent) 
and the customer oriented company completed the network 
(Abdullah et al. 2010; Larsson 2012). 

The form this network takes and how it relates, also affects the 
performance, "Performance outcomes in this scenarios rest largely on 
partner and inter-organisational characteristics" (Singh 2007).

Thus, when networks are formalised as an aggregate organisation, 
organisational attributes need to be considered and adopted as if in a 
single organisation. 

In 1960, David Packard gave a speech to his employees, “You can look 
around [in the general business world and] see people who are interested in 
money and nothing else, but the underlying drive comes largely from a 
desire to do something else: to make a product, to give a service—generally 
to do something which is of value” (Collins and Porras 1996). With this 
in mind, informed by the work of Senge and Carstedt at Society of 
Organisational Learning, an organisation can be defined in terms of 
Purpose, Culture and Structure (Senge 2006).

i) Shared purpose. “Where strategy is concerned with what an 
organisation wants to achieve and how that will happen, purpose deals with 
why the organisation exists in the first place and what ultimately matters 
in its work” (Springett 2004 in CIPD 2009).

Commitment. “A company that lacks a purpose worthy of 
commitment, fails to foster commitment” (Senge 2006, 263). When 
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a shared purpose is truly shared and cohesive, the people 
within the organisation work to common goals and are highly 
motivated to deliver these goals. On the other hand, if the 
cohesion is low, then there is fragmentation leading to little 
strategic direction (CIPD 2009). 

Business benefits. Another motivation was found in data that 
proved that organisations whose purpose is delivering value to 
customers, are significantly more profitable over a ten year 
period than companies whose focus is perhaps elsewhere, such 
as shareholders or balance sheets (Ellworth 2004 in CIPD 2009). 

There is much evidence to support that an agreed sense of 
purpose affects engagement and thus affects overall 
organisational performance (Beslin and Reddin 2006 in CIPD 
2009; Brakely et al. 2004). Similarly, it is claimed in various 
studies on business performance, that if the purpose is based 
on the bottom line then this also acts as a de-motivator 
(Bragdon 2006, Collins 1997 in Senge 2006).

ii) Culture. Barrett Brown, in his work on leading organisations 
towards sustainability, developed a framework that includes culture 
as an attribute for a successful sustainability initiative. He sees the 
influence from culture as world-views that can form a shared 
identity for the organisation that leads it towards sustainability 
(Brown 2011). A strong culture that is readily adaptable and 
therefore robust, will be more durable. Culture can be seen as a 
healthy ‘organisational immune system’ that identifies and adapts to 
abnormal and sometimes destructive influences (Pawar 2007, 7).

“To have an idea of the culture of the network, and processes are key for 
leveraging team level systems thinking”. (Lamb 2008) To install a culture 
as part of the process is thus necessary to optimise the potential in 
value from the system. 

Trust. An enabler of systems thinking (Lamb 2008), whereby 
bonds and connections are formed on the basis of good faith, as 
once that agreement is broke, the system is affected and out of 
balance. This level of social capital (Bourdieu 1986) is a tacit 
rule without which there are no means to create or exploit 
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opportunities to create a successful network (Abdullah et al. 
2010). 

Knowledge sharing. Furthermore, these connections are built on 
knowledge sharing or information exchange (Tukker and 
Tischner 2006), and co-creation that without this tacit 
appreciation would not exist. “Successful systems thinking teams 
have a l earning cul ture that wi l l t ransmit [des ign] 
knowledge” (Lamb 2008). It is pivotal that all participants feel 
there is an equal sharing of knowledge as businesses by the 
nature of their success are curious (Stenborg 2012), and see the 
benefit for their own organisation in doing so (Aalbers 2012). 
Where intellectual property and clear financial motivations are 
involved, this is essential for the success of the network before 
the product or service is developed (Aalbers 2012; Stenborg 
2012; Willard 2012).

The work at the Society of Organisational Learning supports 
this hypothesis and adds, “Collective learning heightens 
intelligence” (Senge 2006, 226). There is an increase in value that 
emerges through collaboration from sharing and co-learning.

Communication. It is recognised that communication is not only 
necessary to ease collaboration, but is also essential to find 
other compatible stakeholders who could contribute to the 
success of the network (Pawar et al. 2009).

“The ways in which teams communicate are determined in large part 
by teams norms and processes, motivating a research concentration 
on culture and technical process as enablers for collaborative systems 
thinking” (Lamb 2008).

iii) Structure. In Graneovetter’s Strength of Weak Ties (1973), on 
community and small networks, structure was commonly found as a 
block to cohesive organisation. More than culture, it is the processes 
and hierarchies that organisations and society construct that take 
time to dismantle to allow new structures to emerge (Aalbers 2012; 
Senge 2006).

As with other inter-organisational processes, it is common to have a 
Memorandum of Understanding, some more formal than others 
(Christensen 2012; Willard 2012). This is used in business 
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partnerships as a contract to define roles, responsibilities, 
expectations and any legal implications between the stakeholders 
involved in the network. The more complex and populated the 
network becomes, the more the external facilitator will hold these 
agreements. Forum for the Future has an agreement between 
stakeholders that sets timeframes, expectations of the commitment 
required, and roles (Kimmins 2012; Ny 2012). Such a document 
prevents challenges over ownership. “Whoever pays for the process, 
owns the process” (Stenborg 2012), supported by Larsson, “...and has to 
make sure it flows in the right direction” (Larsson 2012).

iv) Robustness of networks. The examples of ways in which the 
human body adapts to external threats, can provide leaders with a 
framework with which to foster adaptability for their own 
organisations, while also laying a foundation for sustainability of the 
network. “For organisations, the implication is that constant renewal and 
reinvention is a necessary component for success... Without the ability to 
continuously renew and reinvent, an organisation loses its ability to 
changing conditions.” (Pawar 2007, 8).

From complex networks, ecology theory and using fundamental 
calculus of Information Theory (IT), a paper presented the 
sustainability of a network in terms of robustness determined by 
two attributes: the efficiency (ascendency) understood as the 
capacity to process flow, and resilience (reserves) as the capacity to 
adapt to changes (Ulanowicz et al. 2008). The authors of the paper 
clearly present the dynamics of this dialectic interaction as highly 
complex whilst clearly stating that “systems with either vanishingly 
small ascendency or insignificant reserves are destined to perish before 
long...”. The study also argues that the same mathematical models 
can measure the domain or area of robust balance delimited by a 
“window of vitality” that circumscribes sustainable behaviour in a 
network. Two vectors determined this area where the robustness of 
the network is high; the number of connections of the nodes in the 
networks and the diversity of their roles (Ulanowicz et al. 2008).
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3.3  Guidance for the integration of the A step into PSS co-
development

This section reports the analysis of results from sub-questions one 
and two. Then a developed prototype is presented to be able to 
answer the third research sub-question: what guidance can be 
offered for the integration of the A step of the ABCD strategic 
planning process to the scenario proposed in the Value Chain 
Collaboration workstream to strategically move towards 
sustainability? 

Accordingly, the section has been divided into two sub-sections: 
synthesis of the findings from the first two research sub-questions 
and a presentation of a developed prototype.

3.3.1  Synthesis of findings

The use of the FSSD in results section 3.1.2 presented an ideal picture 
of the scenario proposed in the value-based network of stakeholders 
as if it were leading a global transition towards sustainability. This 
desired image presented a value-based network of stakeholders co-
developing PSS to have shared understandings among stakeholders 
of their leading role referring back to the sustainability challenge. 
Employing these shared mental models, systematic approaches 
would be used to bring more value to people whilst keeping within 
planetary boundary conditions, the Sustainability Principles.

Across the research field, several methodologies and processes were 
found to help multi-stakeholder processes plan and act for complex 
social problems. This prescribed a focus on understanding the 
surrounding situation of the perceived problem or activity willing to 
be performed. By doing so, a richer understanding of the situation 
will be achieved, and consequently better solutions will arise, by 
including different world-views or perspectives in the situation at 
hand. To map this situation, some tools were presented that analyse 
the causes and effects observed in reality. These create shared 
understanding and visualisation of the situation among the 
participants of the process to ease the creation of desired solutions. 

It was also observed how, in PSS development, two elements were 
vital for its success. One, the unveiling of the customer and user 
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needs that motivate the existence of the business activity. Two, the 
organisational structures that need to support such complex 
interactions among the stakeholders taking part in the development 
of products and services. From that, research showed the ingredients 
for good organisation performance and multi-stakeholder processes. 

For fruitful participation of multi-stakeholders in different 
endeavours, the aid provided by professionals in facilitation was 
also presented as an important success factor for the process.

3.3.2  Development of a Theoretical Integrated Model for PSS co-development

As presented in the introduction, the ABCD strategic planning 
process was created to be applied in a single organisation. However 
the planning tool was not specifically designed to be used in a 
private multi-stakeholder environment willing to co-develop PSS.

Meanwhile, the need for a systematic way to prepare and engage in 
the early steps of such co-development was expressed both by the 
testing company and the Danish researchers (Bey 2012; Business 
Development Manager 2012). To integrate the early stages of a 
strategic planning process using the FSSD with the co-development 
of PSS, a Theoretical Integrated Model (TIM) has been developed 
(see Figure 3.2). This model has been created with the intention to (i) 
provide a shared understanding of the socio-ecological system 
contextualised to the value-based network of stakeholders, (ii) aid in 
the incorporation of new value contributors, and (iii) create a shared 
vision, altogether representing the foundation of the strategic 
planning process towards sustainability for the value-based network 
of stakeholders.

According to the scope of this study, the TIM places its boundaries 
around the A step of the ABCD process. Maintaining the general 
structure proposed, it is comprised of two sequential phases: 
Awareness and Visioning. For the Awareness phase two iterations 
are proposed. The first one is conducted by the initiator(s) willing to 
start such a process. The second iteration is run by an extended 
stakeholder network identified as a result of the first iteration. The 
stakeholders of this new group will continue the process to take part 
in the next phase, Visioning. Up until now, it is presented as a 
sequential process. 
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In each of these two phases, Awareness and Visioning, different 
interactive dimensions are proposed to be taken into account by the 
partakers of the process. For each interactive dimension overall 
guidelines have been provided to put them into practice. These 
dimensions are presented as interactive, and in no particular order, 
recognising the inter-relations between them.

In the Awareness phase it is proposed that participants pay attention 
to five dimensions: understanding the Context, mapping the 
Situation, including Stakeholders, finding Needs, and establishing an 
Organisation. Visioning, the second phase, includes the dimension 
envisioning the Future. The Facilitation dimension will be presented 
last, though it is recommended to aid both the initiator company 
navigating other dimensions, and the participatory processes among 
the stakeholders when the activities become a group endeavour.

Figure 3.2. Visual representation of the Theoretical Integrated Model.
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Phase 1 - Awareness. As stated in the scope of this research, the 
scenario was defined as one company deciding to start such a 
process. In the case that an existing network of stakeholders co-
developing PSS would like to apply the early stages of strategic 
planning, the authors consider it could be used without particular 
changes to the process.

First iteration. Whoever takes the initiative to start such a process 
will determine the process itself (Stenborg 2012). To initiate such an 
endeavour was perceived by companies as an opportunity to 
exercise their leadership capacities (Business Development Manager 
2012). The motivations to start such a process were found to be 
whether to capture a perceived market opportunity (Business 
Development Manager 2012; Ericson et al. 2009; Willard 2005) or to 
respond to some existing threats or risks (Business Development 
Manager 2012; Willard 2005). 

Conducted by the initiator(s) willing to start the process, this 
iteration contains the following dimensions

- Understanding the Context. As the original ABCD prescribes, it is 
proposed to create an understanding of the socio-ecological system 
and how the activity of the value-based network of stakeholders 
would stand with respect to it.

This introduction to sustainability is based on the translation of 
reputable peer-reviewed scientific publications to a basic 
understanding of the conditions of the socio-ecological system 
(Broman et al. 2000; Holmberg 1995; Ny et al. 2006). This 
introduction outlines the Sustainability Challenge, presenting the 
severity of the situation that society and the environment are facing. 
From this robust and scientific understanding of the socio-ecological 
system, the Sustainability Principles presented in the introduction 
are put into context. When applied, the principles are supported by 
the backcasting planning technique in subsequent stages of the 
planning process. (Broman et al. 2000; Holmberg 1998; Holmberg 
and Robèrt 2000; Robèrt 1994).

Finally, and specific to the networked character of the extended 
stakeholder network, complex network theory is recommended in 
order to better understand the survival for networks. This is defined 
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by a dynamic balance between efficiency and resilience, affected by 
two vectors: interconnectivity and the diversity of the nodes in the 
network.

This dimension will provide a new lens enabling the task of 
identifying new potential value contributors related to sustainability, 
capable of opening up new perspectives in the activity of the value-
based network of stakeholders.

Phase Awareness 
Dimension Understanding the Context

First 
iteration 
description

Purpose
- Place the network’s situation in socio-ecological context.

Method
- FSSD
- Robustness of networks

Outcome
- Understanding of the socio-ecological system, Sustainability Challenge and the 

concept of backcasting from Sustainability Principles.
- Understanding of complex networks.

Table 3.3. Awareness Phase - Understanding the Context.

- Mapping the Situation. To foster a broad understanding of the 
company’s activities, the systematic understanding of the dynamics 
of the problematical situation that motivated the start of this process 
is proposed (Checkland 1981; Kimmins 2012; Koca 2012). Here the 
use of the term problematical situation does not refer to situations 
that are not desirable for companies e.g losing market share, 
decrease of revenues, but to the core situation perceived as 
problematical that motivates the creation, or the existence, of the 
value-based network of stakeholders. To help identify this core 
situation one could ask: what is it, or is happening, that without it, 
the existence of the value-based network of stakeholders would not 
make sense?

To put this into practice, System Analysis, the analytical branch of 
systems thinking, is proposed. This is accomplished by conducting a 
cause-effect analysis of what is being called to be understood. 
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Captured in the Causal Loop Diagrams (CLD), these visualisations 
of the mental models used to deal with reality ease the 
understanding of the situation and foster clear communication. 
(Checkland 1981; Haraldsson 2005). This analysis is recommended 
for implementation using the aforementioned Learning Loop.

The CLD is used with the intention that it be utilised to aid the 
formation of a network of stakeholders willing to deliver the highest 
or most convenient value possible. Therefore, this understanding 
should aim to be as broad as possible to enable the discovery of new 
opportunities or avoid covered risk.

Phase Awareness 
Dimension Mapping the Situation

First 
iteration 
description

Purpose
- Map the causalities of the situation.

Method
- System Analysis

Outcome
- CLD

Table 3.4. Awareness Phase - Mapping the Situation.

- Including Stakeholders. This dimension is intended to foster 
the  broader understanding of roles, and the influence of each 
stakeholder around the situation. This will lead to the inclusion of 
new value contributors in the co-creation of the Vision in the next 
phase. In this case, stakeholders are defined as whoever is affecting 
or affected by the problematical situation in hand (Roloff 2008). This 
definition has been adopted to help companies think out of the box, 
allowing them to overcome the constraints of the traditional 
understanding of who could contribute to the creation of value 
(General Manager 2012). In some cases these new perspectives with 
potential to add value would not be embodied by a physical 
individual or group, e.g. a natural resource or the rights of a 
community. Rather, an expert on this topic would take on the role of 
representing such a perspective. The initiator company is required to 
be open in identifying new potential value contributors, the 
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inclusion of whom are proposed as a way to increase 
competitiveness (McAloone 2011).

It is recommended to use existing tools from stakeholder 
management to identify stakeholders (Donaldson et al. 2006; ISO 
26000 2010, 17; Lepineux 2005). In addition, the relationships 
between them, the influences among them, and their influence on 
the overall behaviour of the situation should also be looked at 
(Donaldson 2006).

Selecting the stakeholders has appeared as a key success factor for 
the overall process, as it directly determines the understanding of 
the situation (Christensen 2012; Kimmins 2012; Koca 2012). At the 
same time, a deep understanding of the situation is what will ease 
the selection of stakeholders, who could add more value to the final 
offering. Openspace Technology of participatory processes provides 
the following recommendation as one of its principles: “whoever 
[sic]comes is the right people” (Openspaceworld 2012).

Phase Awareness 
Dimension Including Stakeholders

First 
iteration 
description

Purpose
- Include new value contributors.

Method
- ‘Fresh lens’ when looking at CLD, CVCA, Stakeholder mapping tools, etc.

Outcome
- Potential new value contributors/stakeholders.

Table 3.5. Awareness Phase - Including Stakeholders.

- Finding Needs. Finding and understanding people’s needs is at the 
heart of developing innovative products (Patnaik and Becker 1999). 
Owing to raising Awareness for a value-based network of 
stakeholders whose existence is built around PSS co-development, 
the understanding of customer and user needs appears as an 
important element. This dimension helps to define the purpose of 
the value-based network of stakeholders and the future Vision, both 
essential for a good strategic planning process.
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For an effective collaboration and the inclusion of potential value 
that other stakeholders, besides the customer and user, can add to 
the final value proposition; it is worth taking into account the 
motivations and needs of all stakeholders (McAloone 2011; Willard 
2012).

In order to carry out this task Needfinding has been presented in the 
results section 3.2.3. This methodology, in addition to its usability for 
product development, creates synergies with the other dimensions 
as it includes an understanding of the situation as part of its process. 
In an ideal situation the investigation to find the customer and user 
need would be in the last stages when the process presented here is 
starting.

Phase Awareness 
Dimension  Finding Needs 

First 
iteration 
description

Purpose
- Inform the purpose of the network of stakeholders.

Method
- Needfinding, (not conducted by the network). 

Outcome
- Need description.

Table 3.6. Awareness Phase - Finding Needs.

All these presented dimensions: understanding the context, 
mapping the situation, including stakeholders and finding needs are 
recommended to be conducted by the initiator company, or existing 
network of stakeholders, as a first iteration. The knowledge 
generated will allow the selection of the stakeholders to be in the 
second iteration, and create a base for the participatory processes of 
the second iteration.

Second Iteration. In this iteration the extended stakeholder 
network raises awareness of the dimensions already presented. This 
will allow the creation of shared mental models for each dimension. 
In the case where an initiator company conducts the first iteration, 
this will mean that the second iteration will be a group exercise. In 
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the case where there is an existing network of stakeholders, this will 
imply the introduction of new potential value contributors identified 
by the procedure in the first iteration.

- Establishing an Organisation. Accordingly, this dimension is 
introduced in the second iteration of the prototype. The intention is 
to highlight the importance of the organisation’s attributes that 
emerge ad hoc when individuals or organisations come together to 
engage in a planning process. The knowledge generated will be 
useful for the activity of co-developing and performing the delivery 
of PSS. Attention to this issue will reinforce the alignment within the 
group, build trust among stakeholders of the network and weave the 
fabric for effective collaboration. 

A summary of the findings for this dimension shows how attention 
must be paid to three sub-dimensions: the organisational purpose, 
the organisational culture and the organisational structure.

The organisational purpose is the reason for the value-based 
network of stakeholders to exist. Why are we here together? To 
answer this question collectively is what “...helps to align the 
individual motivations with the shared one” and glues them (Kimmins 
2012). It has also been found to be extremely useful for attracting 
future stakeholders (Ny 2012) and, as the traditional ABCD process 
already prescribes, informing the creation of the Vision (Ny et al. 
2006).

One technique to explore what pulled the companies together is the 
‘Five Whys’, as recommended by Collins and Porras: “why is what 
you do important? Then ask this five times.” (Collins and Porras 1996). 
The use of shared knowledge generated by navigating the other 
dimensions is recommended to inform the creation of the shared 
purpose (Koca 2012). For example, this is usually captured in the 
Purpose Memo (Ny 2012).

The other sub-dimension, the organisational culture, will determine 
how stakeholders relate to one another. It will be affected by the 
values that each partaker brings to the table and enabled by trust, 
the lubricant and holder of the relationship. Having open 
communication and transparency will allow knowledge sharing to 
fulfil the willingness to learn from each other. 
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The last sub-dimension is the organisational structure. Here 
attention is given to the formalisation of agreements, roles, 
responsibilities and any other legal implications that will facilitate 
the strategic planning process and the following PSS co-
development. In particular, it is recommended to pay special 
attention to creating a clear definition of the ownership of the 
process and its results. These types of issues are addressed, for 
example, in a Memorandum of Understanding (Willard 2012).

Phase Awareness 
Dimension Establishing an Organisation 

Second 
iteration 
description

Purpose
- Highlight importance of organisational Purpose, Culture and Structure for 

successful planning process and PSS.

Method
- ‘5 Why’s’, fostering: open communication, transparency, trust, etc. 

Outcome
- Purpose Memo, Memorandum of Understanding, etc.

Table 3.7. Awareness Phase - Establishing an Organisation

Phase 2 - Visioning. As introduced in the results section 3.2.3, a key 
success factor for enduring business success is to have a clear Vision. 
The shared purpose in conjunction with the values explored in the 
Awareness phase, represents half of the Vision and informs the 
envisioned future created in this phase, the other half.

- Envisioning the Future. Creating an ambitious envisioned future 
with the partakers of the network aligns forces, fosters creativity and 
pulls the network towards a collective desired image of what the 
network could be doing in the future. The envisioned future can 
consist of one or more bold, audacious or unachievable goals.

To support the achievement of lasting success for the value-based 
network of stakeholders, it is proposed to operate in alignment with 
what is considered success in the greater systems, where their 
survival depends. To help define success for the socio-ecological 
system, the FSSD introduces the Sustainability Principles presented 
in the Introduction. Thus, any envisioned future that a company 
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could imagine will be more prepared to face the sustainability 
challenge by being framed by such principles (Robèrt 2002).

In addition, one other tool could be used to inform the envisioned 
future, the definition of a successful network provided by Professor 
Ulanowicz now adapted to this particular research. A network will 
then be efficient in what it processes, in this case the provision of 
value. The resilience this time will be the capacity of the network to 
adapt to changes in the socio-ecological system. These two capacities 
will be determined by having nodes, in this case stakeholders who: 
are highly connected, share information and resources and have a 
diverse range of roles, seen here as competencies.

The created Vision will drive and set the direction for the 
forthcoming activities the value-based network of stakeholders will 
be doing along the process of co-development of the PSS.

Phase Visioning
Dimension Envisioning the Future

Description Purpose
- Align the value-based network of stakeholders, generate creative tension.

Method
- Sustainability Principles, Robustness of network principles, Visioning exercise.

Outcome
- Collectively desired image of what the network would be doing in a sustainable 

future.

Table 3.8. Visioning Phase - Envisioning the Future.

- Facilitation. This dimension is recommended for use in both 
iterations of the Awareness phase and in the Visioning phase. In 
some dimensions of the proposed prototype facilitation could be 
done by the same experts who bring particular knowledge. As in the 
case of the sustainability-related dimensions Context and Situation, 
using situation mapping tools. In other dimensions, the role of the 
facilitator will be to prepare activities for the stakeholders to co-
create what is needed at any stage, and make sure this is done in the 
most effective manner.
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In any case complex processes, especially with multiple 
stakeholders, require external neutral facilitation to set and contain 
the scene for effective collaboration to happen. The facilitator is in 
charge in order to ease the process making sure that conditions, 
agreed by the group, are met to make the most of the generated 
content. 

Phase Awareness and Visioning
Dimension Facilitation

First 
iteration 
description

Purpose
- Aid in the use of tools or concepts. 

Method
- According to each scenario. e.g. see those recommended from Art of Hosting.

Outcome
- Efficient processes.

Second 
iteration 
description

Purpose
- As above, helping to ease group process.

Method
- As above, and clear rules, roles, neutrality, etc. 

Outcome
- Efficient processes.

Table 3.9. Awareness and Visioning Phase - Facilitation.

3.3.3  Feedback on the draft prototype

Expert panel. The panel consisted of representatives from academia,  
facilitators in stakeholder engagement, strategy consultants and 
business professionals who provided feedback on the applicability, 
relevancy and validity of the model in their different fields (See 
Appendix C). Dialogue revolved around recognising the importance 
of the dimensions of the model.

What caught their attention was within the ‘Establishing an 
organisation’ dimension, Purpose. There was a general appreciation 
that this sub-dimension was important for the future of business in 
creating additional value, “Those who don't have a higher mission or 
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purpose focus on the measure of success, financial gain. However 
companies like Unilever, where they focus on delivering value, leads to 
social, environmental and economical success” (Hutchins 2012). It was 
particularly relevant to a multi-stakeholder setting, “The why sets the 
purpose for the network of stakeholders...That’s the understanding part, 
especially in an aggregated network of companies...” (Koca 2012). The 
purpose was seen as the call, and sets the boundary for the selection 
of stakeholders, ”...it rings the boundary of the stakeholders...“ (Koca 
2012). Furthermore, the inclusion of stakeholders to contribute value 
in the process was  lauded, “[the process] unlocks creative potential for 
forms of value with stakeholders” (Hutchins 2012).

Finally, it was cautioned to not undermine the stakeholders by 
focusing on just the customer and user, “[The process must] cater to 
stakeholder needs as well as customer needs“ (Willard 2012).

Following on, the dimension on Facilitation was encouraged for this 
multi-stakeholder initiative of complex problems, particularly in the 
context of private sector collaboration where issues of trust and 
knowledge sharing could be risky. “You are capturing opportunity and 
you need to define the conditions for this to work” (Willard 2012). 
Similarly, “With competitors, bring it out into the open, what is the issue 
that is to be tackled and create space for stakeholders to step in” (Aalbers 
2012).

To support the sensibility and will of the authors to expand on the 
opportunities of sustainability, the facilitator does not need to be 
confined, “it doesn’t need a sustainability person, but a lateral 
thinker” (Hutchins 2012).

Company. The representatives of the company where dimensions 
and sub-dimensions were tested, were the General Manager, 
Business Development Manager, Supply Chain Manager and 
Company Executive Assistant.

Firstly, the company members recognised the need to invest in 
planning during the early stages of product development, “what 
would help us in the process would be excellence” (Business 
Development Manager 2012).

They realised the importance of paying attention to whom they 
collaborate with: “We need to formalise what are our requirements of a 

Results        49



partner” (Business Development Manager 2012). Trust was crucial as, 
“[business] is driven by personal relationships 90% of the time, not who the 
company is but the person at the company” (General Manager 2012).

They saw the value of creating a vision and recognised this was 
absent in their new service division: “We don’t have a vision for [the 
company] as a service provider, which would be useful to have it visualised 
and established for this part of this business, what do we really want? What 
would it look like to have a network of cooperation with external 
partners?” (Business Development Manager 2012).

The challenges they expressed were confined to the limitations of 
their industry: “In a conservative industry, finding partners who are 
committed to go all the way with this, and to find that organisation that 
even if we have full commitment on our side, to find full commitment from 
their side, on an equal level is really difficult. That is the challenge of 
making this work; for sure taking it all the way would be the ideal solution. 
I fully agree. I think there could be opportunities” (General Manager 
2012).
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4.  Discussion

4.1  Sustainable network configurations

The expected results for this research pointed to the application of 
the generic A step to a value-based network of stakeholders: 
providing an understanding of the socio-ecological system and a 
vision that would make the network reconsider its activities. 
However, from literature on PSS conceptualisation, it was 
discovered that  innovation also comes from reconsidering the 
configuration of the network, focusing on who the stakeholders are 
and how they are related. This shifted the research approach to 
search for a way to explore the potential of strategic sustainability to 
become a driver for the innovation of the configuration of the 
network. That is why more attention was given to how to identify 
potential new value contributors, embodied by ‘sustainability’ 
stakeholders. Who, by being present in the creation of the vision, not 
afterwards, would increase the potential to generate sustainable 
innovation in the network configurations.

4.2  Implication of results

4.2.1  PSS co-development: Expanding the perception of value

The quest for sustainable network configurations led to the creation 
of a prototype to improve the co-developing of PSS in the face of the 
complexity of multi-stakeholder collaboration. On top of that, a 
sustainable strategy is proposed as a proactive way to include 
potential new value contributors. This will bring into the co-
developing stages diverse perceptions of value around the business 
activity. Thereby, expanding on what is perceived as value available 
to be captured and delivered by companies. To do so, the inclusion 
of new stakeholders is recommended to understand the situation 
where the business activity is going to be developed. As stated by 
reputed businessmen David Packard or Göran Carstedt, one 
understanding of the core raison d'être of a company is to do, or to 
contribute to, something of value to society (Carstedt 2011; Collins 
and Porras 1996). It appears then in the interest of companies, being 
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that their purpose is to deliver value, to maximise its definition even 
if it is through the inclusion of new perspectives.

Finally, it is argued that when new areas of value are discovered by 
the inclusion of a new stakeholder, the interests of these perspectives 
will be taken into consideration when making decisions. At least in 
order to maintain the contribution of value that is being added to the 
final value proposition.

The inclusion of stakeholders affected by or affecting the situation is 
seen by the authors as the natural step, after the inclusion lately in 
product development of customers and users into the creation of 
value (Ericson 2007;  Chesborough 2011).

4.2.2  Multi-stakeholder networks

The motivation for businesses to participate in a multi-stakeholder 
network process iterates from organisation- to issue-focussed. The 
former puts the firm and its objectives into the centre of attention 
and tends to be short term. For example, when threatened by a 
boycott, a manager is likely to focus on stakeholders involved in 
labour rights and trade unions, rather than speak with their workers 
(Roloff 2008). The latter aims to approach a concern that is relevant 
for several stakeholders in the long term. For example, the United 
Kingdom Hydrogen Association that looks at the development of 
alternative energies and their usage (Roloff 2008).

Here it has been proposed for a value-based network of stakeholders 
co-developing PSS to proactively explore a broad understanding of 
the situation. In doing this, search for whoever or whatever is 
affected by the situation without the previous existence of a given 
problem created by the business activity. Thus, the authors consider 
the line that separates organisation- to issue-focused multi-
stakeholder networks becomes blurred.

Reconsidering the management of stakeholders in networks using 
the results found by Professor Ulanowicz in his work on quantifying 
robustness for networks, could be an area to explore. First, by 
defining the performance of a network in terms of efficiency, whose 
implications are well known in business, and resilience, which in the 
authors opinion highlights the importance of raising  awareness of 
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the context. Moreover, the potential that part of the study revolves 
on determining the contribution of nodes (stakeholders) to the 
robustness of a network is discussed. This could have implications 
in, for example, the possibility of comparing several prototypes of 
network configurations during the design phase.

4.2.3  Further stages of PSS co-development

Despite being out of scope, there is a possibility that the new 
stakeholders in the extended stakeholder network may not take part 
in the following stages of the planning process and PSS 
development. Yet, by having included all the perspectives in the 
vision, the companies transforming such a desired image into more 
detailed activities will be able to reach the vision without the 
complications of having different, sometimes opposed, interests 
within the network.

4.2.4  ABCD strategic planning process

It has been proposed here a new A step for the specifics of product 
development. This is a new contribution as, in the authors 
understanding, the Template for Sustainable Development (TSPD) 
(Ny et al. 2008) uses the existing vision of the initiator company to 
conduct part of the strategic planning process. This procedure is not 
suitable for the particular multi-stakeholder character of this PSS 
development. Especially if, as the Danish research prescribes, it is 
meant to be a collaborative effort. For this reason, the creation of a 
shared understanding and a new vision is proposed. The same 
reasoning applies to the purpose, which has been recommended to 
be co-created as well. 

All this, in addition to the dimensions that did not exist in the 
generic ABCD process, present an A step with more nuances when 
applied in PSS development.

4.3  Strengths and shortcomings 

The playground for the findings presented in this masters research 
was another ongoing research project involving an entire industry 
and several research institutions leading their fields. This provided 
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the study with the opportunity to be in the forefront of investigation, 
able to work with cutting edge material as a starting point. On the 
other hand, this situation encouraged the authors to be even more 
rigorous when incorporating insights into the study. With that in 
mind, the findings of the research are considered to be accurate and 
valid based on well reputed, long accepted sources. The final 
validation was supported by a diverse range of professionals. This 
set of professionals range from academia and researchers, to creators 
of some of the theories, to practitioners applying these theories in 
real cases. Finally, it was supported in a feedback session by a 
company who was facing challenges similar to the process under 
investigation.

The scope of the study was specific enough to allow the authors to 
stay focused during the research process. However, this study does 
not cover all steps of a strategic planning process presented as in the 
ABCD, focuses solely on the A step. This lack of opportunity to 
research the full strategic planning process adapted to the particular 
scenario of PSS co-development is considered a limitation by the 
authors. As what the presented research in system thinking 
prescribes, is the awareness of the parts in relation to other parts and 
the whole, and what defines the behaviour of the parts and the 
whole.

At the same time, by concentrating on the early stages where most of 
the recommendations proposed are not dependent on the industry 
the stakeholders belong to, the presented findings are thus relevant 
to other industries besides that of the testing company and the 
Danish research.

It is considered an exercise of consistency that of processes presented 
in the prototype, recommended theories, methodologies, methods or 
tools, incorporate a degree of systems thinking. In addition, all 
recommendations are based on reputed sources long experienced in 
practice, besides the theory of the robustness of networks, lacking its 
application.

Finally, the scope and timeline allowed for testing the TIM, but not 
what its prescribes, in a real life setting. The authors foresee that 
taking the findings into an active application will result in valuable 
refinements for a second learning loop. While a feedback session to 

54        Discussion



present and discuss the findings with a company, and seeking 
feedback from active practitioners in order to prevent this limitation 
was undertaken, further research and iterations of applying the TIM 
in several contexts will be needed to move it beyond a prototype.

This implies that, as a result of the research presented, a direct 
answer cannot be given for the sustainability performance of a 
value-based network of stakeholders providing a service to society 
compared to a single organisation doing the same. This exercise is 
conceived at a minimum as ‘not easy’.

4.4  Recommendations for further research

To strengthen the results found in this work, the first 
recommendation will be to test its prototype in real life applications. 
This will either support or deny the appropriateness of the 
dimensions, and reveal the best order or sequence for their 
implementation.

It will be an opportunity for further research to explore the 
remaining steps of the ABCD process, BCD, that have not been able 
to be adapted nor complemented to be applied in the co-
development of PSS. That approach would start a thread to follow: 
how to integrate, if that was the case, an internal ABCD process that 
individual organisations as partakers of the network would be 
applying in an ideal case, alongside the process applied to the 
network.
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5.  Conclusion

Systems thinking is a key concept to understand in order to thrive in 
the face of the challenge our planet is experiencing in relation to its 
social, environmental, and lately economic systems. In line with that, 
alternative development and economic models that incorporate 
systems thinking to affront such a challenge were looked at. This led 
to an evaluation of how this holistic thinking has been increasing its 
presence in business and how competitiveness has been behind its 
motivation. For example an ongoing research, from the Technical 
University of Denmark led by Professor McAloone, investigates how 
companies can collaborate with several stakeholders to co-create 
value, structured in what they have defined as a value-based 
network.

The potential of the Danish research has been recognised as 
representing an alternative response to the Sustainability Challenge. 
Extending its existing use of systems thinking further, an attempt 
has been made to integrate it with a planning process that 
incorporates this whole-systems approach as well, the ABCD 
process. It has been argued that new value could be captured from 
the inclusion of new perspectives in the creation of the vision for this 
value-based network of stakeholders. To do so, a systematic 
understanding of the situation and its socio-ecological context has 
been found to be appropriate to use where the activities of the value-
based network of stakeholders are performed.

Such an approach would require courageous leadership in 
companies to re-conceive what is business value to align it again 
with, and include, social and environmental value. It is important in 
this regard to respect the liberty that companies deserve when 
deciding on the vision of their own organisation. At the same time, it 
is claimed here to open up to relevant stakeholders the co-creation of 
the vision for a particular service that society demands. This 
represents not just a business opportunity but a promising step 
toward a sustainable society.
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Appendix A

PROTEUS Innovation Consortium
The Danish shipbuilding industry has traditionally focused on delivering 
products to their customers, based on the longevity and high technical qualities of 
their physical artefacts. But as with most industries, the continuing market 
globalisation in the shipbuilding industry both opens opportunities, in terms of a 
rising number of potential customers and represents threats, due to the growing 
number of competitors worldwide. Maritime component manufacturers are 
experiencing a growing demand from customers with respect to after-sales service 
and they also see a great business opportunity in creating more systematic and 
integrated product/service development activities. 

In light of this, an Innovation Consortium, PROTEUS (PROduct/service system 
Tools for Ensuring User-oriented Service) has been established and is working to 
jointly develop new knowledge about how after-sales service can be effectively 
integrated into business development and industrial organisations so as to become 
a source of revenue, rather than a cost,  to the company. The innovation consortium 
is funded by the Danish research council to create research insights and innovation 
results simultaneously throughout a prolonged (3-5 year) collaborative project 
consisting of representatives from Danish research institutions, a technical service 
partner (consultancy), international university partners and twelve maritime 
companies. The idea for establishing PROTEUS as a research project has been to 
create a unique opportunity,  both industry and research, to begin to address some 
of these issues within an entire industry branch. The twelve participating 
companies in the project are interested in understanding, through examples, how 
to effectively and systematically integrate service development into their product 
development and business creation processes (PSS).

PROTEUS is made up of five work packages seeking to investigate and implement 
product/service-system strategies at a number of levels in the participating 
companies. The five work streams are: 

- PSS readiness and triangulation of companies, industry and market;

- Value chain collaboration;

- Total Cost of Ownership & PSS Conceptualisation;

- Organising for PSS;

- Implementing change in the Product Development process.
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   Figure A.1. The organisation of the PROTEUS branch (McAloone 2011, 4).

Value Chain Collaboration 
This research stream focuses on the Product-Service Systems (PSS) development 
activity, especially on the conceptualisation process of Product-Service Systems 
(early stage). The aim is to understand how companies stage and practice the 
conceptualisation of PSS,  and how multiple and diverse actors within a value 
chain can co-develop towards a proactive approach to PSS. 

The project is based on PSS theoretical foundation, and tries to integrate the Value 
Star (Richard Normann’s theories for creating a network based PSS development 
model. Some schools regard the PSS approach as an innovation strategy where 
companies provide value to their customer through service provision rather than 
product sales,  e.g. by supporting and enhancing the utility of their products 
through their life cycle. The Value Stars (contrary to the traditional value chain) 
provide an alternative understanding of the value creating system consisting of 
input from multiple actors in a network, rather than a sequential chain, where the 
customer is seen as a vital stakeholder providing resource input to the system. 

This theory is used to establish a framework for the understanding of PSS -
partnerships and opportunities. Strategic alliances will be created through 
development of new network constellations and through shared product/service 
offerings between identified actors.  In short,  the aim is to facilitate re-
configuration of the value chain, shifting toward a network together with other 
relevant or potential participants in the value creation system. 
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Appendix B

Golden Standard for Community Planning

The `Golden Standard´ is a case for sustainable traffic planning in 
Stockholm, Sweden, an outline for systematic cross-sector cooperation, 
prepared by The Natural Step (TNS) and Royal Institute of Technology 
(KTH), Sweden.

This idea sketch suggests an overarching methodology that attempts to 
satisfy some critical demands on effective and systematic interdisciplinary 
and cross-sector planning for sustainable communities/cities/
municipalities. Furthermore, the planners applied the suggested 
methodology to derive a bird’s eye perspective on sustainable 
development of cities/municipalities. The planner used the case of 
´sustainable traffic´ as an example, but the conclusions and overall 
approach is generic for community planning in general. Each of the 
subsystems `resource base´, `energy carrier´, `motoring´, `infrastructure” 
and `social system are displayed in a suggested step-by-step development 
ladder. The potential of the traffic sector to contribute to a sustainable 
societal course is large. The transport sector faces challenges as well as 
opportunities.

Within the traffic- and transport sector there are many actors playing 
essential roles, e.g. authorities, manufacturers of cars and other means of 
transport, transport buyers, transporters, fuel producers, politicians, 
people responsible for creation and maintenance of infrastructure, 
legislators, scientists and researchers, spatial planners, etc. Clear principled 
visions contribute to making cooperation well thought through, effective, 
and inspirational to all participating actors.
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Appendix C

Interviews and Workshop

Research Institutes:

Name Title Organisation Date Duration Platform

Åsa Ericson Professor
Department of 

Business, Luleå 
University of Technology

2012-03-26 60 mins Skype

Deniz Koca* Assistant Professor

Applied Systems 
Analysis & System 
Dynamics (ASASD) 

Group, Department of 
Chemical Engineering, 

Lund University

2012-03-30 90 mins In person

Göran 
Broman

Professor, Director 
of Sustainability-
Driven Innovation 
Group, Director of 

Center for 
Sustainable 

Product-Service 
System Innovation

Blekinge Institute of 
Technology 2012-03-15 55 mins In person

Henrik Ny Senior Lecturer
School of Engineering, 

Blekinge Institute of 
Technology

2012-03-09 55 mins In person

Krestine 
Mougaard PhD student 

Department of 
Management 

Engineering, Technical 
University of Denmark

2012-04-17 60 mins Skype

Line M. 
Neuergraad PhD student 

Department of 
Management 

Engineering, Technical 
University of Denmark

2012-02-21 65 mins Skype

Niki Bey Senior Researcher
Department of 
Management 

Engineering, Technical 
University of Denmark

2012-04-13 55 mins Skype
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Tim C. 
McAllone

Associate 
Professor, Principal 

Investigator

Department of 
Management 

Engineering, Technical 
University of Denmark

2012-04-13 65 mins Skype

Tobias C. 
Larsson

Professor, Director 
of Product 

Development 
Research Lab, 

Director of Center 
for Sustainable 
Product-Service 

System Innovation

Blekinge Institute of 
Technology 2012-03-21 60 mins In person

Consultancies:

Name Title Organisation Date Duration Platform
Åsa 

Stenborg Senior Advisor The Natural Step 
International 2012-03-14 60 mins Skype

Bob 
Willard* Director The Natural Step 

Canada
2012-03-19
2012-04-27 60 mins Skype

Göran 
Carstedt Chairman The Natural Step 

International 2012-04-12 50 mins
Skype

Telephon
e

Sam 
Kimmins

Principal 
Sustainability 

Advisor
Forum for the Future, 

UK
2012-03-09 65 mins Skype

Lenneke 
Aalbers

Partner at Reos 
Partners; Associate 
Fellow at the Saïd 
Business School of 

the University of 
Oxford

REOS Partners, US 2012-05-08 60 mins Skype

Giles 
Hutchins*

Global Director of 
Sustainability 
Solutions, Co-

Founder

ATOS,   Biomimicry for 
Creative Innovation 2012-05-08 60 mins Skype

Mark 
McKenzie*

Global Thought 
Leadership 

Director, Advisory

Global Center of 
Excellence for Climate 

Change and 
Sustainability KPMG

2012-05-23 50 mins Skype

* Expert Panel
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Company:

Name Title Organisation Date Duration Platform

Anonymous Development 
Officer

Company 2012-04-24 55 mins Conf. 
Call

Anonymous General Manager 
of Marine

Company 2012-04-24 55 mins Conf. 
Call
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Appendix D

Interview Guide

All of these interviews were semi-structured. An agenda and interview 
schedule, with the topics we wished to cover, was sent to interviewees 
before the interview started.

General Structure: 

Brief introduction of the thesis work;

Explanation of relevant terminologies, theories; and

Interview questions. These were confirmed beforehand, but flexible 
enough to encourage conversation around the topic.

Examples of Interview 1:

Interviewee: Deniz Koca  

Duration: 90 Minutes

Date: 30th March 2012

Venue: Lund University

Questions: 

1. How does a process of the characteristics of Group Modelling(GM) 
usually start? 

2. Introduction. As exposed in the definition of need, we pretend to use 
GM to understand the problematical situation that generates the need. 
Q. Have you used group modelling for understanding the problematical 
situation that causes a need in the context of Product Development (PD)? 

3. In case you have experience of GM in PD or similar scenarios in the 
private sector, we have identified the roles of power (decision-making 
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processes, responsibility of costs) a key issue for the good functioning of 
the process. 
Q. In your experience who usually owns the process up to understanding 
(just before Implementation phase)? Who owns the results? 

4.1 How do you select the stakeholders that will take part in the GM? Do 
you use some sort of criteria? Based on what?

4.2 Introduction. Our process is just meant to build an understanding of 
the PSS needs that generate the creation of the vision, so we do not go into 
the implementation phase. That means that, in the logic of the process 
presented by Haraldsson, we go from step 1 to 3.
Q. Do you differentiate in your process the stakeholders involved in 
phases 1-3 from the phase of the implementation? 

4.3. Introduction. The whole point of our process is to generate a rich 
understanding of the situation and create an ideal solution; all to create 
guidelines to select stakeholders that will be able co-develop the 
purposeful activity. It seems optimal though to include the stakeholders 
that are going to co-develop into the process of understanding and vision 
creation.
Q. How do you deal with this paradox of not knowing which could be the 
best stakeholders to take part in the process after you have actually 
conducted the process?

4.4 Introduction. One of our hypotheses is to use the word `perspectives 
instead of world-views (as proposed by Checkland) because we consider 
that WV implies the analysis is taken from a human perspective, and what 
we want is to encourage people to take a broader understanding including 
non-human. 
Q. In your experience as a researcher and practitioner of GM, what do you 
think is the validity of such an approach?

4.5 Introduction. We are proposing that in order to create a richer 
understanding of the PSS a wide range of perspective are taken into 
account. Some perspectives/WV´s might not be represented by a human 
(e.g. a lake, a forest and so on). 
Q. How do you introduce this perspective into the process? Haraldsson 
mention the figure of external experts, could that be the case?
5.1 What are the type of questions you ask to frame the problematical 
situation?
5.2. What is usually presented as the purpose of the GM? Especially during 
the parts before the Implementation phase?
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6. Introduction. One of the key elements to have in mind for the 
application of such an approach for the PSS, and especially from a 
sustainability mindset, is the opportunity to trace back the causalities of 
what is perceived as the problematical situation in hand. In other words, 
from our view it is good news that the group does not stop at the first level 
of causalities of the PSS and tries to go further to understand causes from 
bigger systems.
Q. When creating the CLD, which criteria is used to know if the causality 
that we are looking is too far from what is, up to that point, agreed as 
relevant? While keeping it open to foster an expansion of the PSS 
definition?

7. Are there any standard/formal techniques to determine if a particular 
influence factor/causal loop has a significant impact on the whole study 
object? 

8. Introduction. Following the structure proposed by the FSSD we are 
proposing, after a group of stakeholders explores a shared understanding 
of a problematical situation, to co-create a vision for changes that could 
improve the situation. 
Q. Do you think the visioning exercise, in between the steps 3-4 fits with 
the logic proposed by GM?

9. Introduction. If we compare the GM proposed by Haraldsson and the 
ones sketched by Checkland in its book for SSM, we find some difference. 
For example, Checkland proposes that first there is a mapping of the 
individual understanding of each perspective of the PSS and a generation 
of a purposeful activity (solution) and from that moves to group 
modelling. Haraldsson, at least as far as we have reached, does not 
mention a previous step of individual understanding. 
Q1. Why do you think is the reason for that diversity? 
Q2. How do you think this can affect the process of understanding?

10. In line with the previous steps of individual inquiry, we are considering 
the inclusion of Needfinding methodology to identify individual needs 
that are generated by the PSS and create requirement for the future 
collaborative design and implementation of network configurations.
Q. Have you used similar techniques for these reasons?

11. From your experience in GM, what parts of the process do the 
participants see more value on? What parts of the whole process work 
best?
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11.1 What are the activities where participants struggle to see the purpose 
of them?
What are the parts that you would like to work better?

Examples of Interview 2:

Interviewee: Tim McAloone

Duration: 65 Minutes

Date: 13th April 2012

Venue: Online via Skype

Questions:

1. The Five Level Framework

We would like to gain more insight into how you see your scenario of a 
‘Collaborative Network of Stakeholders’ in the co-development stage and 
apply the five level planning framework. This helps to create a common 
language and understanding between different parties and also helps to 
separate strategy from actions and goals etc.

a) Where would you place the boundaries of your scope for your study? 
How is your work influenced by the environment? 

b) How do you see success for this network of stakeholders? 

c) What guidelines do you have in place? Are these to reach ‘success’ as 
explained above?  

d) Could you describe the actions you will take in alignment with the 
strategy to reach success?

e) Finally, having seen the Activity Modelling Cycle from the Customer 
Activity Cycle, do you have any other tools in place?

2. According to the conversations we have had in the past and the 
information you have shared with us, the desired outcome for PROTEUS 
and for the Danish Maritime Industry is an increase in value of the output, 
and an increase in competitiveness.  
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a) At present, value is defined by what (economically) sustains the survival 
of the network, but we understand that there are other factors, both 
environmental and social, that sustain the survival (activity). 

Do you think companies would value these other factors? How do you 
think these values could be brought to their attention? 

3. In our report, we are looking at the overall process as a Situational 
Product Development whereby with a broad array of perspectives 
involved from the stakeholders, this will encompass more than just the 
customer immediate need, but rather a purposeful activity. By including 
additional ‘new potential value contributors’, of which we include 
ecological, social, legal perspectives of the problematical situation in hand, 
we see this increasing competitiveness in the long term. 

a) With your experience in the practicing PSS in different scenarios, what 
do you see are the disadvantages to introducing these perspectives?

b) What do you see are the advantages? 

c)  Is there a standard you base the potential value contributors on? 

4. We are using Soft Systems methodology understand these initial steps, 
hence the terms ‘problematical situation’, where organisations respond 
with a ‘purposeful activity’. 

a) As problems persist when solutions come and go, do you see this multi-
stakeholder approach as adding longevity to the lifecycle of the product 
for the user? 
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Appendix E

Workshop Plan

Time: 1st May 2012

Place: Meeting Room, Facilities of the company, Denmark.

Participants: 

- Project Coordinator, Company

- Develop Officer, Company

- Executive Assistant, Company

- General Manager of Maritime, Company

- Niki Bey: Senior Researcher, Department of Management Engineering, 
DTU

- Adrià Garcia i Mateu: Student, Blekinge Institute of Technology

- Petronella Tyson: Student, Blekinge Institute of Technology

- Li Zhe: Student, Blekinge Institute of Technology

General Structure of the Workshop:

Total time of the workshop: 3 hours

Intention, outcome and agenda of the workshop. (10 min)

Introduction of what is our research about, scope and contribution to them. 
(30 min)

Concept tests:

First concept test: Shared Purpose (30min)
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Break (15min)

Second concept test: Shared Vision (30min)

Third concept test: Awareness (40min)

Break (10min)

Closure and recap (15 min)
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Appendix F

Group Modelling and Causal Loop Diagrams

To expose this methodology, used and developed by many researchers the 
authors have chosen the work done by Hörður V. Haraldsson in his 
doctoral thesis.

To understand the process itself, some key concepts are provided:

System: A network of multiple variables that are connected to each other 
through causal relationship that expresses a behaviour, which can only be 
characterised through observation as a whole. The principal attribute of a 
system is its dynamic behaviour and interaction that can only be 
understood by viewing it as a whole.

The process of Group Model described by Haraldsson is as follows:

1. The definition phase. Stakeholders and problem owners are invited to 
participate to acquire information on system symptoms and define 
problem boundaries. Experts are also invited to participate and also leave 
the process when their particular knowledge of the problem has been 
utilised. Asking the right questions, the hypothesis and the goals are 
identified. CLDs can be helpful to visualise this.

2. Clarification phase: Continuing from Phase 1, there is more work onto 
the CLD, and starting the use of the SFD. The hypothesis and goals keeps 
being refined. The problem can be modified. At this stage the creation of 
RBP and its testing with OBP happens. Due to discrepancies between 
them, iterations are made until a desirable correlation exists.

3. Confirmation phase: This is verification of the system structure. There is 
a breakthrough in understanding what the ‘right’ question is and what the 
relevant elements to it are. The system boundaries as well as assumptions 
and limitations are set definitely. 

4. Implementation phase. Some new hypothesis is presented and tested 
throughout System Dynamic Tools Diagrams (computer simulation). From 
the understanding given by this test, decisions are taken to implement in 
real life.
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For the process that includes all these phases, tasks (each phase) and 
individual work for preparation and group work is combined.

CLD: Causal Loop Diagram (CLD) is a common language to convey the 
logic of a system, it illustrate the chosen system’s relationships and 
feedback loops to help structure a problem/system and also help 
understand the overall system behaviour.

Systems Analysis (SA) use Causal Loop Diagrams (CLDs) to make mental 
or conceptual models and Reference Behaviour Patterns (RBPs) to simulate 
potential behaviour over time for key variables of the system. With the 
help of System Dynamics, the conceptual model can be translate into 
quantitative version, models and simulations are updated through 
iterative `Learning loops´.

The Learning Loop is defined as follows:

- Define the problem and create system boundaries. This first part is to 
have a first understanding of the situation in hand. How the problem is 
manifested? What are the causes of it? Is it possible to map any hidden 
structure? What are the boundaries of the situation? The overall process is 
considered an approximation to describe the situation sufficiently to 
answer the question.

- Ask the question, state the goals and purpose of the modelling exercise. 
Ask questions that have clear definition on what is to be understood and 
what is to be answered with the exercise, its goal. Is it stressed that "One 
question one mental model". Is it intended to start recognising the purpose 
of the understanding exercise.

- Sort the main actors. That is identifying the key subquestions, then rank 
them, find ways to cluster them and delete some subquestions that could 
appear unrelated. 

- Start Causal Loop Diagrams (CLD). Draw the causalities of the events in 
reality that are observed. Is it proposed to look at the feedback of the 
causes and find relations between them. If necessary (i) create several 
clusters, then (ii) connect them and then look for (iii) loop trends, bigger 
feedback loops that incorporate several causes and effects.

Create an Reference Behaviour Pattern (RBP) and Observed Behaviour 
Pattern (OBP). Here is proposed to put in see if the relationships created 
between causes and effects correspond to what can be observed are the 
causes and effect happening in reality.
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Appendix G

Soft Systems Methodology

Soft Systems Methodology (SSM) is a systematic approach for tackling 
problematical, messy situations of all kinds. It is an action-oriented process 
of inquiry into problematic situations in which users learn their way from 
finding out about the situation, to taking action to improve it. The learning 
emerges via an organised process in which the situation is explored using a 
set of models of purposeful action (each built to encapsulate a single 
world-view) as intellectual devices, or tools, to inform and structure 
discussion about a situation and how it might be improved. 

The Soft Systems Methodology is developed with the aim of dealing with a 
kind of situation human facing in everyday life: a situation about which 
we have the feeling that ‘something needs to be done about this’; Its 
fundamental core perception is regarding such situations as 
‘problematical’, rather than describing them as ‘problem situation’, since 
they may not present a well-defined ‘problem’ to be ‘solved’ out of 
existence, in real world the situation is more complex. It argues that in real-
world situations, none of these descriptions of them is right or wrong, they 
are merely different ways of understanding what is going on based on 
different world-views. This requires us to become conscious of our 
particular perspective and values, and these in turn determine what 
aspects of the situation we understand as being part of the system of our 
concern. So in short, SSM is an organised, flexible process for dealing with 
situations which someone sees as problematical, situations which call for 
action to be taken to improve them, to make them more acceptable, less 
full of tensions and unanswered questions.

SSM was developed from 1966 by a team of academics from the University 
of Lancaster led by Prof Gwilym Jenkins, and resulted from their attempts 
to tackle management problem situations using a systems engineering 
approach. The team found that Systems Engineering, which was a 
methodology so far only used for dealing with technical problems, proved 
very difficult to apply in real world management problem situations. This 
was especially so because the approach assumed the existence of a formal 
problem definition. However, it was found that such a unitary definition of 
what constitutes ‘the problem’ was often missing in organisational 
problem situations, where different stakeholders often have very divergent 
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views on what constitutes ‘the problem’(Checkland 1981). Originally it was 
seen as a modelling tool, but in later years it has been seen increasingly as 
a learning and meaning development tool. Although it develops models, 
the models are not supposed to represent the “real world”, but by using 
systems rules and principles allow you to structure your thinking about 
the real world. The models are neither descriptive nor normative, though 
they may carry elements of both. (Williams 2005)

According to Peter Checkland (1981), ‘Systems Thinking’ is composed of 
two complementary processes:

Systems analysis and Systems Synthesis. Checkland draws attention to 
these two alternative paradigms to explain the nature and significance of 
Systems Thinking:

Paradigm 1 - the world is considered to be systemic and is studied 
systematically

Paradigm 2 - the world is problematic (i.e. it admits to many different 
interpretations) and we study it systemically.

Now the first paradigm reflects the notion of Hard Systems Thinking and 
the second reflects the notion of Soft Systems Thinking. Hard Systems 
Thinking can be characterised as having an objective or end to be achieved, 
and a system can be engineered to achieve the stated objective. In hard 
systems approaches, rigid techniques and procedures are used to provide 
unambiguous solutions to well-defined data and processing problems, 
these focuses on computer implementations. Soft Systems Thinking can be 
characterised as having a desirable end, but the means to achieve it and the 
actual outcome are not easily quantified. Soft system approach states that a 
"toolbox" of techniques can be used at the discretion of the analyst. These 
focus on improvements to organisational problems. 

For instance, if we are trying to understand this organisation as a system to 
transform raw materials into a commercial product, we are likely to 
include the providers of raw materials and the customers who buy the 
end-product in our understanding of this system. However, if we look at 
the organisation as a system to provide jobs to the local community, we are 
likely to include different elements such as the local transport 
infrastructure which allows members of the community to access the 
organisation. As such, depending on our perspective we draw different 
boundaries around what we perceive the system to be.

84       Appendix



Appendix H

Stakeholder selection

Figure A.2. Stakeholder map (Lepineux 2005 )
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Figure A.3. Stakeholder Selection (ISO 2010, 17)
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Appendix I

Needfinding in PSS

In PSS early development phase, understanding the customer’s need 
seems vital. In order to integrate the two basically distinct logics: product 
development and service development in the early design phase. 

In product development, customer need is described as problem-solving 
resulting in tangible goods, the customer statements are in general need to 
be translated into requirements which relates to a specific solution or 
product, e.g., engineering parameters. Next, the requirements are turned 
into a product specification, consisting of a metric and a value, conveying 
the precise description of what the product has to do.

In service development, need is described as enabling activities resulting in 
intangible value. The customer statements are seen as being partly tacit, 
i.e., difficult to express and capture, since they are embedded in diverse 
context. Thus, customer statements are viewed as need related to human 
goals and intentions. An integration approach entails not favouring one of 
the other, accordingly both views on customer statements has to be taken 
into account in the development processes for PSS. 

Need and Needs finding

In the Needs Hierarchy developed by Maslow (1943) the basic human 
needs are organised by their relative prepotency. At the bottom level of the 
hierarchy the physiological needs are represented: hunger, thirst etc. Social 
needs compose a middle section: recognition from others, sense of 
belonging etc. At the top level the self actualisation needs are outlined: 
meaning, inner potentials etc. Maslow’s kinds of needs are apt to explain a 
view of a ‘complete human being’ and what is motivating people to 
change their situations, but not readily practical for product development.

The fulfilment of basic needs is not dependent on goods or services,but is 
framed by an economic theory of human needs. Max-Neef (1991) has 
categorised representations of needs into a needs matrix. Max-Neef 
emphasises that human needs have to be understood as a system, since all 
human needs are interrelated and interactive. To demonstrate the 
interaction, the need matrix is organised into two categories, i.e., existential 
and axiological (the latter term can be interpreted as ‘based on value or 
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quality judgement’). The existential categories are; Being, Having, Doing 
and Interacting. The axiological categories are; Subsistence, Protection, 
Understanding, Leisure, Creation, Identity and Freedom. Based on these 
categories a number of satisfiers are suggested to give examples of the way 
needs are expressed. Based on Doing and Understanding, examples of 
satisfiers in the matrix are investigating, studying and experimenting. The 
satisfiers might vary considerably if put together by individuals or groups 
from diverse cultures. 

Needs are means to an end, i.e., a human goal, to understand the needs the 
goal has also to be understood. Needs are, on the whole and in the average 
person, more often unconscious than conscious. Thereby, needs are context 
dependent, and to find them they have to be searched for. To identify, 
analyse, categorise and communicate needs, which are embedded in 
routines and difficult for people to articulate, the approaches are building 
on qualitative methods. One example is Needfinding, which applies an 
intertwined and iterative procedure of observations and interviews, where 
the key is that those who develop products should participate. However, it 
is important that no solutions are suggested to the studied people in the 
first quick iterations. Also, Needfinding affects the whole product 
development process, e.g., work style, culture, work environment and 
management style. Needs engage, motivate and mobilise people, hence are 
considered as a potential for change and a potential for innovative 
solutions.
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