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an interaction with water stakeholders be strategically developed to 
progress toward the service of water in a sustainable society”, a 
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identified as potential steps towards the service of water in a sustainable 
society. 
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Executive Summary 

Introduction 

The access to fresh potable water and the disposal of waste water is a daily 
challenge that represents a vital element for billions of human beings in 
society. Ever increasing demands for this precious and finite resource are 
placing more and more pressure on the natural systems that are vital for a 
sustainable supply of water.  

Southern Sweden is not known for issues related to water scarcity, yet the 
findings of this report point to several key sustainability challenges facing 
water management in this region. 

Case studies of an industrial user (Södra Cell, Mörrum) and a domestic 
supplier (Karlskrona Kommun), both located in Blekinge County, form the 
basis for the application of the Framework for Strategic Sustainable 
Development (FSSD) to water services. 

Methodology 

The application of a SLCA (Sustainability Life Cycle Assessment) 
approach, followed by a TSPD (Template for Sustainable Product 
Development) driven dialogue to both case studies allows for the 
identification of current sustainability challenges and future opportunities 
and visions. 

A multi-stakeholder approach is incorporated via the inclusion of academic, 
community, infrastructure provider, media, policy making and research 
sector representatives. 

The intention being to apply the Framework for Strategic Sustainable 
Development (FSSD) to water services by approaching the core research 
question: How can an interaction with water stakeholders be strategically 
developed to progress toward the service of water in a sustainable society? 

Results 

This report provides results using two sustainability analysis tools: 
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SLCA - Sustainability Life Cycle Assessment  

- Incorporating water management concepts such as Drivers, 
Pressures, State, Impact and Responses (DSPIR) and Integrated 
Water Resource Management (IWRM) into a SLCA approach to 
assess current sustainability challenges and opportunities. 

TSPD – Template for Sustainable Product Development  

- Incorporating Multi-Stakeholder Platforms (MSP) concepts into a 
TSPD driven dialogue to develop future visions and concepts to 
move towards sustainability. 

Key findings 

The Södra Cell case study SLCA resulted in the identification of several 
key sustainability challenges that are presented in a TSPD driven dialogue: 
the reduction of dioxin and furan discharge in wastewater, strategic 
planning for Zero Liquid Discharge (ZLD) and the relationship of forestry 
accreditation eco-labels to water management. 

The Karlskrona Kommun case study SLCA resulted in the identification of 
several key sustainability challenges that are presented in a TSPD driven 
dialogue: the reduction of chemical use in water purification and 
wastewater treatment, strategic planning for a Baltic Sea nutrient trading 
scheme and the role of eco-labels in reducing or eliminating persistent 
substance input to the water system. 

Conclusion 

The addition of multi-stakeholder perspectives to the TSPD and SLCA 
allowed for a continued evolution and refinement of these already 
developed analytical tools.  

The suitability of these methods being utilised in the case studies suggested 
that a strategic approach to water stakeholders using the FSSD is of great 
value and that the application of a multi-stakeholder approach was shown to 
have the potential to identify contrasting viewpoints and unify water sector 
management stakeholders to move together towards sustainability.   
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1 INTRODUCTION 

1.1 Context 

The access to fresh potable water and the disposal of waste water is a daily 
challenge that represents a vital element for billions of human beings in 
society. Ever increasing demands for this precious and finite resource are 
placing more and more pressure on the natural systems that are vital for a 
sustainable supply of water.  

“I think I am not exaggerating when I say that the future of life on earth is 
in peril because of our activities past and present.” 

 Tommy Koh, Singapore International Water Week Summit Chairperson 
(SIWW 2009) 

An existing definition of sustainable water use is: ‘the use of water that 
supports the ability of human society to endure and flourish into the 
indefinite future without undermining the integrity of the hydrological cycle 
or the ecological systems that depend on it’ (Gleick et al. 1995). In order to 
make strategic progress towards an attractive, sustainable society; current 
water management decisions, design choices and user behaviours have to 
be considered within the constraint of a Framework for Strategic 
Sustainable Development. Previous studies have concluded that water 
management decision support systems, such as those used in the Water 
Framework Directive 1 , can be improved by using the sustainability 
principle guided whole-systems approach of the FSSD (Chen, Dilley and 
Valente 2008, 44).  

Great understanding can be gained via the initiation of a learning dialogue 
with the many varied water stakeholder groups using a common language 
regarding sustainability. Dialogue between the stakeholders themselves will 
yield even wider results. The term ‘sustainability’ may have a different 

                                                

1 The WFD is a directive that aims to structure long term planning for European water 
resources. 
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meaning for each one of them (Hallstedt 2008, 214). One aim of this project 
is to take this learning journey with them towards the common goal of the 
‘sustainable service of water’ in a win-win process for all stakeholders, and 
for the ecosystem of our planet. 

Strategic guidelines are to use a common vision of what a sustainable 
service of water should be in the future and to engage with the stakeholders 
to backcast from this desired future - where they still have a role to play. 
We will explore with them their current reality from this vision and find 
what gaps may create resistance to reaching this vision. By using a broad 
strategic approach to the many different stakeholders related to water use 
and supply, we can consider the bigger picture of our system in order to 
avoid any bias that may be introduced by a narrower approach.  

“A core theme emerging from today’s discussions on water here today was 
a strong call from all sides for sustained political, expert, civil society and 

business engagement to tackle the problem. The current economic 
downturn offers an opportunity to start addressing the emerging water 

crisis. Management of future water needs stands out as an urgent, tangible 
and fully resolvable issue for multiple stakeholders to engage in.” 

Dominic Waughray, lead author of the ’The Bubble Is Close to Bursting: A 
Forecast of the Main Economic and Geopolitical Water Issues Likely to 

Arise in the World during the Next Two Decades’, (Waughray et al. 2009) 

Of interest is the co-current dialogue that can take place between diverse 
stakeholder groups, allowing for the establishment of statements regarding 
current realities within the scope of differing perspectives. This further 
allows for the generation of recommendations which are relevant and 
applicable to varied stakeholder groups. 

For the purpose of this study two main water stakeholders in Sweden are 
examined, the Södra Cell pulp mill in Mörrum, a major industrial water 
user and Karlskrona Kommun, a domestic water service provider. The pulp 
and paper industry is the single largest industrial water user in OECD 
countries (OECD Environmental Outlook 2008, 218), thus Södra Cells 
operation provides the ideal opportunity for an industrial water 
management case study. Karlskrona Kommun is responsible for water 
management for the capital city of the Blekinge region. Karlskrona’s 
drinking water purification plant has one of the most advanced treatment 
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techniques in Sweden due to water currently being drawn from the 
Lyckebyån River being of an un-potable quality.  

‘Governments and authorities are now acknowledging that Europe’s water 
environment is in a worse state than expected. The majority of rivers, lakes 

and coastal waters have been degraded to the point where they cannot 
sustain functioning ecosystems, or their services to humans such as fishing, 

bathing and the provision of a clean, unpolluted water supply.’ 

World Wild Life Fund Europe’s water at the crossroads (World Wild Life 
Fund 2008) 

The Baltic Sea receives wastewater discharge from both Södra Cell and 
Karlskrona Kommun operations. Baltic Sea fisheries and tourism have long 
been affected by environmental issues in this semi-enclosed sea. 

“Tests have shown that some species of Baltic fish have too high levels of 
dioxin and the EU has called for a ban on sales of fish exceeding permitted 

levels.” 

Karin Lundback, (Planet Ark 2002) 

This research process is significant as water pollution and access to supply 
is one of the key issues currently faced worldwide. Without a genuine and 
transparent dialogue that includes cooperation between all stakeholders, the 
mismanagement of water can lead to the depletion of a resource necessary 
to the survival of all mankind. Without any doubt, the sustainable service of 
water is an essential requirement for any society of the future. 

1.2 Strategic sustainable development 

1.2.1 The sustainability challenge 

In our society, there is a global scientific consensus regarding declining 
access to natural resources and an ever increasing demand for those 
commodities. Providing fresh water and a basic sanitation system 
worldwide to human society now involves increasing costs and requires 
detailed analysis of complex systems to overcome increased water scarcity 
and the continued pollution of catchment areas. 
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Today more than one billion of people are struggling everyday to have 
access to fresh water and sanitation (WHO/UNICEF 2005, 8). The liveable 
limit of water required for human consumption, personal hygiene and 
preparation of food is approximately 50 litres per person per day (Lundqvist 
and Gleick 1996). We are evolving in a society where the room for 
manoeuvre and deliberate choices is growing smaller every day. This is 
illustrated by the following funnel metaphor. 

 

Figure 1.1.  Funnel metaphor 

 (Adapted from: Socio-Ecological Principles for Sustainability, Holmberg et al. 1996) 

For society, hitting the walls of a metaphorical sustainability ‘funnel’ could 
lead to global political instability and possible war in order to gain access to 
fresh water. There is an increasing belief that this ‘blue gold’2 is now more 
important and sought-after than the ‘black gold’ of past generations. 

“I am convinced that, under present conditions and considering the way 
water is being currently managed, we will run out of water long before we 

run out of fuel.” 

Peter Brabeck-Letmathe, Member of the Foundation Board of the World 
Economic Forum (WEF 2009) 

                                                

2 A term popularised in the text by Maude Barlow and Tony Clarke: ‘Blue Gold: The 
Fight to Stop the Corporate Theft of the World's Water’, published 2003. 
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It is of great importance to envision how to strategically plan towards a 
sustainable future or ‘opening of the funnel’. The creation of a desired 
future based on principles allows for planners to ‘backcast’ from this 
vision. Thus it becomes possible to plan strategically in the present in order 
to move towards a sustainable society. This vision of success in regards to 
the service of water, when defined on a principle level, may then become 
applicable to water management process worldwide.  

Firstly by understanding the underlying rules of the our system, it becomes 
possible to define how current strategic planning measures in water 
management can aid in moving society towards a sustainable future within 
the larger system of the Earth’s ecosphere. 

1.2.2 The natural laws of the biosphere and the 
human society 

Our biosphere is governed by the thermodynamics laws and natural cycles 
that are driven by the input of solar energy into the biosphere, the 
photosynthesis that takes place within the biosphere and the output of solar 
radiation back into outer space. Human society is evolving within this 
biosphere and is subject to the same laws outlined by Robèrt et al. (2007): 

• Nothing disappears, neither matter, nor energy, 

• Everything spreads when submitted to natural processes. This 
means that the purity of the structure is what is consumed in every 
action undertaken in the biosphere expect in photosynthesis. 

• Photosynthesis is the primary producer in the biosphere. This means 
that photosynthesis is the only action happening in the biosphere 
bringing back purity and structure in the system from: elemental 
chemical molecules, water and energy from the sun. 

• Humans are a social species. Humans, when gathered in a society, 
need interdependence, self-organization and diversity to achieve 
successfully a sustainable society. 
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1.2.3 Planning in a complex system towards a 
sustainable society 

Because water is part of our everyday life, it is intertwined with every 
activity and decision taken. Therefore it is complex for water management 
decisions to lead society away from ‘unsustainability’, due to the complex 
system of economic, human and ecological constraints. 

In order to structure a strategic approach to sustainability the Framework 
for Strategic Sustainable Development (FSSD) is used as a guide. This 
framework is constituted by five levels: system, success, strategic 
guidelines, actions and tools. Each level relates to and interacts with other 
levels within the framework.  

Table 1.1. FSSD applied to the study 

Level Description Project Example 

System Definition of the system and 
boundaries under consideration 

Relevant water stakeholders and the 
phases of the life cycle  of water within 
the  society within the biosphere 

Success Definition of success we aim to 
achieve 

The service of water in a sustainable 
society in compliance with the four 
sustainability principles 

Strategic Strategic guidelines used in 
order to achieve our success 
within our system 

Backcasting from sustainability principles 

Actions Actions to take in order to reach 
success according to strategic 
guidelines 

Literature review, interviews, facilitated 
collaboration and dialogue between 
stakeholders 

Tools Tools addressing and supporting 
other levels 

SLCA, TSPD and MSP 



7 

1.2.4  Sustainability Principles 

By combining the FSSD as a structured vision of a complex issue with a 
principles based definition of sustainability, it becomes possible to judge 
how actions can be strategically planned and prioritized to move an 
organisation and society towards sustainability. The definition of a 
sustainable society developed by Robèrt et al. (2007), based on scientific 
principles, is used throughout this study:  

``In a sustainable society, nature is not subject to systematically 
increasing… 

I … concentrations of substances extracted from Earth’s crust (SP1) 

II…concentrations of substances produced by society (SP2) 

III…degradation by physical means (SP3) 

And, in that society… 

IV…people are not subject to conditions that systematically undermine 
their capacity to meet their needs``. (SP4) 

The four sustainability principles set the boundaries in which the vision of 
each organization should be encompassed in a desired future. From this 
constrained vision of water service in a sustainable society, the process of 
‘backcasting’ is used in order to address current practices in case studies 
contained in this report.  

Backcasting is ‘a planning procedure by which a successful planning 
outcome is imagined in the future, followed by the question: “what do we 
need to do today to reach the successful outcome?” (Holmberg and Robèrt 
2000 cited in Robèrt et al. 2007, xvii). 

1.3 Strategic Sustainable Water Management 

1.3.1 The concept of water management 

Water management, within the context of case studies in this report, is 
considered as a process which relates to the practice of planning, supplying, 
distributing, utilizing treating and disposing of water under the guidance of 
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existing policies and regulations. As water shortage, quality issues and 
catchment pollution are becoming more widespread, efficient and thus 
sustainable water management is required that: 

"meets the needs of the present without compromising the ability of future 
generations to meet their own needs." 

Our Common Future, Brundtland Commission 1987 

This is the common approach of sustainable development strategies. In this 
study, the FSSD is applied to one domestic (Karlskrona Kommun) and one 
industrial (Södra Cell) water management case in Southern Sweden where 
developed infrastructure already exists. This study does not address the 
agricultural usage of water in which there is generally no purification 
upstream and no waste water treatment downstream. The figure below 
illustrates the life cycle phases of water management when applied to a 
common industrial and domestic supply of water with developed 
infrastructure.  

 

Figure 1.2.  Water life cycle phases 

Catchment - Water catchments includes the collection and transportation 
of water from natural areas and also constructed facilities such as reservoirs. 

Treatment (1) – The purification and disinfection of water. 

Distribution – The link between treatment and users from pipe to tap. 

Use – Utilisation of water by users. 
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Treatment (2) – The collection and treatment of wastewater in order to 
protect receiving environments or increase the quality of wastewater. 

End of life – The discharge of treated wastewater to the environment or the 
reuse of recycled water. 

1.3.2 Multi-stakeholder dialogue 

The process of water management relates to a range of diverse stakeholders 
including individuals, policy makers, media etc. who affect and/or are 
affected by water resource management (Warner 2007, 11). 

 

Figure 1.3. Targeted Stakeholders  

Although these stakeholders are all involved in the water management 
process, they may communicate at different levels and can use varying 
languages regarding sustainability. They may also only consider water 
issues from their own interests without communicating to the external 
world - their solutions may be other’s problems. By organizing a multi-
stakeholder dialogue, a platform is established for various stakeholders to 
consider moving towards sustainability together. Within this dialogue, 
common ground can be sought; differences put aside, perspectives shared 
and achievable solutions found. Support becomes possible through the 
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sharing of resources, risks, responsibilities and benefits to move toward a 
shared vision of sustainable service water in the future (Warner 2007, 53). 

1.4 Research questions and project scope 

1.4.1 Research questions 

To satisfy the intention of this study, to apply the Framework for Strategic 
Sustainable Development (FSSD) to water services, the following core 
research question is to be approached: 
 
How can an interaction with water stakeholders be strategically developed 
to progress toward the service of water in a sustainable society?  
The following secondary research questions are presented to guide the 
research process by using a backcasting from sustainability principles 
perspective: 

 
1. How does current water management practice appear from a perspective of 
strategic sustainability?  
 
2. How does water service management appear in a sustainable society?  
 
3. How can we bridge the gap between current water management practice 
and an envisioned future of a sustainable society?  

1.4.2 Project scope 

Collaboration with the water services management sector is focused on the 
case study organizations themselves and relevant external stakeholders of 
influence including: policy makers, infrastructure builders, technology 
developers, non government organisations (NGOs), media agencies and 
research institutions. The scope of this exploration of water management 
via the use of a Sustainability Life Cycle Assessment (SLCA) tool also 
incorporated considerations of existing organizational policy and vision, as 
illustrated in the following figure: 
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Figure 1.4.  Conceptual framework and policy overview 

1.4.3 The hydrological cycle 

An existing definition of sustainable water use is: ‘the use of water that 
supports the ability of human society to endure and flourish into the 
indefinite future without undermining the integrity of the hydrological cycle 
or the ecological systems that depend on it’ (Gleick et al. 1995).  

With this in mind, the definition of a “real” water cycle is considered: 
instead of discharging wastewater to the sea and assuming it will return, to 
the catchments in the form of rain, the focus turns to recycling water 
upstream of the discharge phase. This is only possible if the water is of 
sufficient quality to be reused. Thus, human society is not consuming water 
as such, it is consuming the purity of freshwater. This is in contrast to the 
traditional teaching of a balanced and continual replenishment of the fresh 
water supply in the conventional ‘water cycle’.  
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Figure 1.5. ‘The real water cycle’ 

The redefining of the traditional water cycle concept may prove of value 
when attempting to apply scientifically based principles to existing water 
management thinking. This redefinition of the water cycle and the research 
questions aim to identify tensions that perhaps exist between current water 
management realities, an envisioned sustainable future and pathways to 
reducing the gap between the two. 

‘The water cycle is a closed system limited by the confines of the Earth; 
therefore, when there is a drought in one region, water does not disappear; 

it relocates to other parts of the world, often to where it is not wanted’. 

Maura Dilley and Dermot Hikisch (Water & Business White Paper 2009) 
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2 METHODOLOGY  

2.1 Research design 

The questions and methods matrix (Appendix A) illustrates the processes to 
link the primary research question to the secondary research questions and 
develop methods to do so. 

2.2 Information collection 

2.2.1 Literature review 

The literature review aimed to seek useful information from relevant 
literature via comprehensive research to deepen the understanding of the 
research topic, help further define intended research aims and outcomes, 
perform a selective review of existing indicators, guides and tools, specific 
or applicable, to water management and examine research already 
published in the field of multi-stakeholder dialogue regarding to water 
service in a sustainable society. The topics researched include: strategic 
sustainable development, sustainable water management, stakeholder 
engagement, multi-stakeholder dialogue, life cycle analysis, Integrated 
Water Resource Management (IWRM) and the Drivers, Pressure, State, 
Impact and Response framework (DPSIR). Further resources came from 
books, journal articles, theses of fellow MSLS students and documentation 
from advisors and external organizations. 

2.2.2 Interviews 

An onsite interview was the initial method to collect information from 
engineering and environmental management staff in the two primary case 
study organisations. The purpose being to understand the organizational 
definition of a sustainable society, perceived challenges in relation to 
moving toward that definition and any strategic planning agenda currently 
employed to meet these challenges. Sufficient information also needed to 
be gathered to perform a basic SLCA analysis. 

The questionnaire was divided into two segments. The first containing 
generic questions which were designed around three key questions: 1. What 
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is your organization’s definition of a sustainable society? 2. What are your 
main organization challenges in relation to that definition? 3. What is your 
organization doing at a strategic level to handle these challenges? 
(Hallstedt 2008, 214) 

The second section aimed to be particular about the interviewees’ 
organisational environmental policies and annual reporting. Both segments 
of the questionnaire allowed for specific examples as evidence to support 
answers and aid further understanding of interviewee responses. Completed 
questionnaire tables for both case studies are contained in Appendices B 
and C. 

Information received in the interview process was collated and returned to 
the organizations to receive feedback and to ensure authenticity of the 
interview transcripts.  

2.2.3 Case studies 

Analysis of results from Södra Cell and Karlskrona Kommun were taken as 
two case studies to establish the possibilities of how research findings can 
be applied to other relevant water use stakeholders. 

The industrial case study was conducted at the Södra Cell pulp mill at 
Mörrum. Södra is an economic association of over 50,000 forest owners in 
southern Sweden. Södra Cell’s Mörrum plant is a major industrial water 
user, an advanced wastewater treatment plant is located onsite. 

The domestic case study was conducted with Karlskrona Kommun at the 
Lyckebyån drinking water purification plant. The municipality is 
responsible for water management for the capital city of the Blekinge 
region in Sweden. Karlskrona’s drinking water purification plant has one of 
the most advanced treatment techniques in Sweden due to water currently 
being drawn from the Lyckebyån River being of an un-potable quality. 

External stakeholders interviewed include representatives from 
infrastructure provider, technology developer, media, policy making and 
research stakeholder sectors including Blekinge Lansstyrelsen, Stockholm 
International Water Institute (SIWI), VA-Ingenjörerna (Veolia Group) and 
Wallenius Water. The forms sent for obtaining stakeholder input 
communication are displayed in Appendices D and E. External stakeholders 
included via literature review include representatives from policy making, 
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corporate and research stakeholder sectors including Swedish 
Environmental Ministry, PEFC (Programme for the Endorsement of Forest 
Certification) and HELCOM (The Helsinki Commission). 

2.2.4 Peer group review and external advisory 

Two scheduled interim peer review sessions and additional self-organized 
sessions were held to give and receive advice and feedback from the MSLS 
fellows. Furthermore, thesis supervisors and programme team academic 
staff were consulted to provide guidance to varying extents of interaction. 

External advisory assistance was also given by Caroline Gervais (The 
Natural Step, France), Kristoffer Lundholm (Forum for the Future/BTH 
University), Cecilia Bratt (BTH University) Richard Blume and Lena 
Johansson (The Natural Step International). 

2.3 Information analysis 

Dialogue from stakeholder interviews is structured to create a 
comprehensive picture of current reality in order to compare existing water 
management practice and identify possible gaps with an envisioned future 
of a sustainable society. This is attempted by combining interview results 
with strategic sustainability concepts, existing organisation policy, expert 
opinion and literature review research information. 

Table 2.1. Summary of information areas 

Life cycle phases Information Relevant stakeholders 

Catchment, purification, 
distribution, use, treatment 
and discharge/recycling. 

Current status in relation 
to SPs and actions to make 
progress during life cycle 
phase. 

Identification of all internal 
and external stakeholders 
relevant to life cycle phase. 

Further information collated included indications of existing organisation 
sustainability culture, structural responsibility and opinion regarding drivers 
for decision making. All information is collated and structured with the 
FSSD as a guide. 
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2.3.1 Tools utilised for analysis 

TSPD - Template for Sustainable Product Development. The TSPD 
approach aims to ‘identify short and long term options for developing 
product categories toward sustainability’ (Hallstedt 2008, 136). Use of the 
TSPD allows not only for the identification of current sustainability issues 
that may be uncovered in a traditional life cycle assessment, but also for an 
exploration of current and future opportunities. The TSPD process ‘guides 
discussion between sustainability experts and product developers/company 
management to help quickly understand the overall sustainability 
consequences of product choices. It factors in product need, concept and 
extended enterprise considerations using a life cycle perspective’ (BTH 
Department of Mechanical Engineering 2008, 1). 

The TSPD allows for dialogue between a sustainability advisor and 
organisation in a question, answer and response format.  

Table 2.2. Sample generic TSPD template 

 

(Adapted from: Template for sustainable product development–workshop, Sophie 
Hallstedt 2008. Lecture materials) 

SLCA - Sustainability Life Cycle Assessment.  Note the presence of a SLCA 
matrix in Template II of the TSPD.SLCA is: ‘a tool for analyzing and 
comparing a particular product, or product choices and identifying 
sustainability 'hot spots' / impacts across each life cycle stage. This is based 
on a strategic life cycle management approach (similar to the traditional 
LCA tool), but SLCA takes a more comprehensive sustainability 
perspective and requires significantly less time with the trade-off of being 
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much less detailed than a traditional LCA’ (BTH Department of 
Mechanical Engineering 2008, 1). 

Table 2.3. Sample generic SLCA template 

 

(Source – The Natural Step, ‘Sustainability Life Cycle Assessment (SLCA) Assessing the 
sustainability of products, unpublished document, accessed 2008) 

In order to analysis information collected regarding the current reality 
within selected case studies and communicate with targeted water 
stakeholders, the SLCA approach was used. It allowed for participant 
organisations to gain an understanding of their current reality from a 
‘backcasting’ from sustainability principles perspective. The importance of 
taking the full scope of sustainability through the whole life cycle of a 
product or a material has already been highlighted in previous studies (Ny 
et al. 2006, 31). 

2.3.2 Process 

For the purpose of this study key sustainability challenges were identified 
using the SLCA process. An appropriate template of the TSPD was then 
utilised to govern a multi-stakeholder platform (MSP) dialogue based on 
this particular challenge. Selection of the appropriate TSPD template was 
made according to the nature of the resulting dialogue between 
stakeholders. This was governed by whether the topic related to the market 
(I), concepts (II) or extended enterprise (III), and secondly if it was within a 
current (B) or future (C) context. 
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Figure 2.1. Relationship of combined approach processes 

This research design process aimed to wholly or partly inform three 
secondary research questions relevant to a ‘backcasting’ from sustainability 
principles approach. Analysis of current reality (B), future vision (C) and 
setting priorities (D) were addressed in this process:  

How does current water management practice appear from a perspective of 
strategic sustainability?  

B – SLCA tool used to identify current sustainability challenges 

How does water service management appear in a sustainable society?  

C – TSPD tool used to identify future visions 

How can we bridge the gap between current water management practice 
and an envisioned future of a sustainable society?  

D –TSPD tool used to identify solutions for further detailed prioritization 
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2.4 Validity and limitations of process 

The literature review provided a significant amount of information 
regarding the many varied perspectives, approaches, tools and indicators for 
water management. Yet due to a scarcity of existing academic research 
regarding the application of the FSSD to water services, there was a 
shortage of published research in this particular area. A thesis from the 
2008 MSLS program examined improving decision support system for 
water resource management by using FSSD (Chen, Dilley and Valente, 
2008). Nevertheless, this former paper does not refer to how to engage 
different water stakeholders together to progress toward the service of 
water in a sustainable society, which is the main concern of our thesis.  

Due to time constraints, collaboration with all stakeholders related to water 
management could not always take place. In these circumstances, absent 
stakeholders were represented by published statements obtained via 
literature review. Participant organisations had limits on the resources that 
could be devoted to the collaborative process therefore certain 
communication did not take place. This therefore did also not allow for 
complete TSPD and SLCA workshops to take place within both case 
studies. In order to answer all secondary research questions, only selected 
segments of the SLCA and TSPD tools were strategically utilised. 

The TSPD and SLCA tools were originally developed for products and 
therefore have to be adjusted to be applicable to the water management 
sector. In addition, somewhat limited access to existing SLCA case studies 
that have been applied to other organizations prevented a more in-depth 
understanding of the tool and use of it. 
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3 RESULTS 

3.1 Key theme areas 

Results gathered during the project process via interview, questionnaire and 
literature are presented in three key theme areas. The structure of these 
results is arranged as follows:  

Table 3.1. Case study results presentation 

1.Simple 
SLCA 

Interview and generic SLCA workshop conducted to 
identify one key life cycle phase where the case study 
organisation faced considerable sustainability challenges. 

 3.2.4 - Industrial case study: Södra Cell Mörrum 
3.2.6 - Domestic case study: Karlskrona Kommun 

2.Detailed 
SLCA  

Detailed SLCA workshop to address the one identified key 
life cycle phase. 

 3.2.5 - Industrial case study: Södra Cell Mörrum 
3.2.7 - Domestic case study: Karlskrona Kommun 

3.TSPD  Multi-Stakeholder Platform incorporated into specific TSPD 
Templates to address issues identified in the detailed SLCA.  

 3.4 - Industrial case study: Södra Cell Mörrum 
3.5 - Domestic case study: Karlskrona Kommun 

3.2 SLCA for water management  

3.2.1 Current reality assessment 

For the purpose of this study, SLCA is used to comprehensively assess 
current water management practices according to the four Sustainability 
Principles. The current generic SLCA model is most often applied to 
products and employs five life cycle phases: design and development, 
materials, production, packaging and distribution and end of life. The 
matrix below is modified to include six life cycle phases from the 
catchment through to discharge phases of water management: 
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Table 3.2. SLCA adapted for water management analysis 

 Catchment Purification Distribution Use Treatment Discharge 

SP1.       

SP2.       

SP3.       

SP4.       

Answer key 

 

In each life cycle phase, contributions to the violations of the four 
Sustainability Principles are identified. This systems perspective avoids 
focusing on already known environmental problems or media highlighted 
concerns regarding water scarcity, etc.  

A simple SLCA composed of one question per principle for each life cycle 
phases, or 24 questions in total, was utilised at first. This allowed for a 
prompt picture of the sustainability challenges facing both case study 
organisations to be created. 

A detailed SLCA workshop to address the most pressing life cycle phase 
identified in the simple SLCA was then conducted. Previous uses of a 
detailed SLCA feature a maximum of seven questions per Sustainability 
Principle for each life cycle phase. Thus for six life cycle phases of water to 
be addressed in a detailed SLCA, up to 168 questions would be asked of the 
participating organisation.  

This format of detailed SLCA question/answer table (Forum for the Future 
2009) has recently been developed by Forum for the Future3 and The 
Natural Step4 using the Sustainability Principles. In this study, the format 

                                                
3 Forum for the Future is a UK based charity with a focus on sustainable development. For 
more information see: http://www.forumforthefuture.org/ 

4 For more information: http://www.thenaturalstep.org 
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has been tailored to suit the specific water management case studies 
addressed. 

3.2.2  The use of schematic maps 

A ‘water life cycle schematic’ was created for the Södra Cell and 
Karlskrona Kommun studies  to quickly identify the six life cycle phases 
and allow for easy communication to external stakeholders regarding each 
locality. This was used to communicate concisely within the case study 
organisations and also with external stakeholders. 

The maps include a smaller regional location map, circular indications of 
where life cycles phases occur in terms of general location and precise GPS 
coordinates for one specific facility mentioned in the case study. 

 

Figure 3.1. Södra Cell – Water life cycle schematic 
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Figure 3.2.  Karlskrona Kommun – Water life cycle schematic 

3.2.3 Simple SLCA - Södra Cell  

Interview results were compiled into a simple SLCA to allow for a broad 
perspective of sustainability challenges across the life cycle of water 
management at Södra Cell. The following colour matrix was created: 
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Table 3.3. Simple SLCA matrix – Södra Cell based on interviews 

 

                            Answer key 

 

Qualitative assessments made in the simple SLCA highlighted a range of 
responses between ‘bad’ (red) and ‘quite bad’ (brown) in the Use Phase. To 
focus on these issues more deeply, the second workshop at Södra Cell 
featured a detailed SLCA performed specifically for this phase of the water 
life cycle. 

3.2.4 Detailed SLCA - Södra Cell 

The detailed SLCA questions/answers table on the following page features 
results obtained from engineering representatives for the water life cycle 
‘Use’ phase in the Södra Cell case study. 



25 

Table 3.4. Detailed SLCA – Södra Cell (Use Phase) 

Yes, No, N/A,

Don't know
Response notes & References to further information

Current status:

1,1 Is the water used during the

processes completely free from materials

from the earth's crust that are scarce in

nature?

No Scarce materials from the Earth's crust enter

the water from the catchment, additive

chemicals and the pulp content. There is also a

small amount leeching from tubes, pumps and

other equipment.

1,2 Does the water use phase use non-

fossil fuel as an energy source for

pumping, etc.?

Yes 99.5 to 99.9% of electricty is generated by

biofuel (excess wood) burning. Fossil fuel

generators only used in case of emergency.

1,3 Are the additives used during the

processes completely from materials

from the earth's crust that are scarce in

nature?

Don't know Sodium hydroxide, hydrogen peroxide,

sulphuric acid and chlorine dioxide are

additivies. Mostly for bleaching of pulp.

Cheaper supplies of these chemicals are less

pure and tend to have a higher metal content.

Activities to make progress:

1,4 Are there continually revised targets

to significantly reduce the amount of

materials from the earth's crust that are

scarce in nature that are needed

throughout the use phase of water?

Yes Targets aim to keep 'a balance' between

process, logistic issues and reduce metal

content of incoming chemical additives.

1,5 Is waste issued from the production,

in the form of materials originating from

the earth's crust, monitored and/or

continuously minimised?

Yes Testing takes place in the bleaching plant.

Further monitoring is performed at the

wastewater treatment plant.

1.6 Are any necessary additives which

originate from the earth's crust being

measured?

Yes Additive chemicals are tested for metals when

they are acquired from a new supplier.

Yes, No, N/A,

Don't know
Response notes & References to further information

Current status:

2,1 Is the water use during the processes

completely free from internationally

recognised problematic man-made

substances ?

No Some created due to Chlorine Dioxide use in

ECF (Elemental Chlorine Free) bleaching

processes.

2,2 Is the water use during the processes,

and any necessary additives free from

other man-made substances that risk

systematically increasing in

concentration in nature?

No EDTA (EthyleneDiamineteTraacetic Acid) is

added in both ECF and TCF (Totally Chlorine

Free) bleaching processes.

2,3 Does the water use phase use energy

sources that do not emit problematic

man-made substances?

No Various compounds (NOx, VOC, etc.) emitted

from wood chip burning.

Activities to make progress:

2,4 Is waste issued from the water use

phase, in the form of man-made

substances, monitored and continuously

minimised?

Yes Testing for compounds takes place at the

wastewater treatment plant and changes are

made to the processes to allow for

minimisation of such substances.

2,5 Are there continually revised targets

to significantly reduce the amount of

problematic man-made substances that

are created throughout the use phase of

water?

Yes Yes. The organsiation aims to be a leader in

the environmental field by working to met

revised targets for the minimisation of the

discharge of such substances.

Sustainability principle 1

 

"Nature is not

subject to

systematically

increasing

concentrations of

substances extracted

from the Earth's

crust."

This means: Fossil

fuels, metals and

other minerals must

not be extracted at a

faster rate then their

slow redeposit into

the Earth's crust

Sustainability principle 2

 

"Nature is not

subject to

systematically

increasing

concentrations of

substances produced

by society."

This means:

Substances must not

be produced faster

than they can be

broken down and

re-absorbed into the

cycles of nature of

the Earth's crust.
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Yes, No, N/A,

Don't know
Response notes & References to further information

Current status:

3,1 Does the water use during the

processes, and any necessary additives,

completely avoid degrading ecosystems?

Yes The use phase of water takes place within the

closed confines of the mill process line, thus

avoiding any possible degradation of

ecosystems.

3,2 Is water use phase powered using

energy sources that do not degrade

ecosystems?

Yes Steam turbines are driven by woodchip and bark

burning from well managed forestry sources.

3,3 Does the use of water during the

processes require a small amount of

additives originating from nature?

Don't know Sulphur mines (for example) may constitute

environmental degradation. The origin and life

cycle of certain additives will have to be

investigated by the purchasing department.

Activities to make progress:

3,4 Are there continually revised targets

to re-use water use related waste to

landfill or incineration?

Yes Increasing amounts of water residue sludge is

often sold for use as filler material for the

construction of roads. Some is currently

incinerated in the pulp mill bark boiler.

3,5 Are there continually revised targets

to minimise water use related waste to

landfill or incineration?

No Wastewater treatment at the mill aims for a high

volume of sludge residue creation to allow for a

minimisation of nitrogen and phosphorus

discharge to the sea.

3,6 Are there continually revised targets

to significantly reduce the water use

consequences in regards to the

degradation of ecosystems?

Yes Increased water use efficiency is a target. Some

heated water is recycled and re-used in a close

loop recycling system to save energy and water.

Yes, No, N/A,

Don't know
Response notes & References to further information

Current status:

4,1 Does the water use avoid limiting

non-users capacity to meet their needs?

Yes The use phase of water takes place within the

closed confines of the mill process line, thus

avoiding any possible effects on non-users.

4,2 Is the precautionary principle applied

in relation to short and long-term health

implications and safety issues associated

with the water use and any necessary

additives during the processes?

Yes Very comprehensive training is given to staff

handling chemical additives. Dangerous

chemicals such as Sodium Dioxide are now not

used as a precaution for worker health and

possible risk to local residents.

4,3 Does the water in the use phase help

the employees to meet their basic human

needs?

Yes Water extracted from the river is also purified

onsite for human needs of the staff icluding

drinking, food preparation, washing, etc.

Activities to make progress:

4,4 Are there continually revised targets

to raise the employees awareness of the

sustainability attributes of the water use?

Yes Employees and external contractors are tested

for awareness of water use, enivronmental and

safety related issues.

4.5 Are there measures to educate

employees regarding handling of

chemicals, etc. in the use phase?

Yes Training program for staff in contact with

chemcial additives. Maintainence and bleaching

plant staff in particular received a high level of

training.

4.6 Are health and safety standards met

for workers in the water use phase?

Yes Very high standard of occupational health and

safety is audited by external accreditors.

Employee health is checked regularly by onsite

nurse.

 

"Nature is not

subject to

systematically

increasing

degradation by

physical means."

This means: The

productive surfaces

of nature must not

be diminished in

quality, and we

must not harvest

more from nature

than can be

recreated and

renewed.

Sustainability principle 4

 

"People are not

subject to

conditions that

systematically

undermine theri

capacity to meet

their needs."

This means:

Business models

must not make it

difficult for others

to meet their basic

needs.

Sustainability principle 3
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3.2.5 Simple SLCA – Karlskrona Kommun 

Interview results were compiled into a simple SLCA to allow for a broad 
perspective of sustainability challenges across the life cycle of water 
management at Karlskrona Kommun. The following colour matrix was 
created: 

Table 3.5. Simple SLCA matrix– Karlskrona Kommun based on interviews 

 

                             Answer key 

 

Qualitative assessments made in the simple SLCA highlighted a range or 
responses between ‘bad’ (red) and ‘OK’ (orange) in the Discharge Phase. 
To focus on these issues more deeply, the second workshop at Karlskrona 
Kommun featured a detailed SLCA performed specifically for this phase of 
the water life cycle. 
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3.2.6 Detailed SLCA – Karlskrona Kommun 

The detailed SLCA questions/answers table on the following page features 
results obtained from engineering representatives for the water life cycle 
‘Discharge’ phase in the Karlskrona Kommun case study. 

Table 3.6. Detailed SLCA – Karlskrona Kommun (Discharge Phase) 

Yes, No, N/A,

Don't know
Response notes & References to further information

Current status:

3,1 Does the discharge of

wastewater avoid degrading

ecosystems?

NO The outlet is discharging nutrients

which in turn contribute to

eutrophication in the Baltic Sea (algae

bloom)3,2 Is the wastewater discharged

carried by energy sources that do

not degrade ecosytems?

NO KK buys the cheapest available energy,

probably issued from a mix of different

sources. It isn't possible to tell precisely

3,3 Is the precautionary principle

applied to avoid the potential

degradation to ecosystems by the

discharge of the wastewater?

YES An Environemntal Impact Assessemnet

has been completed before construction

of the outlet

Activities to make progress:

3,4 Are there continually revised

targets to significantly reduce the

degradation of ecosytems by the

discharge of wastewater?

YES The targets are continually reducing

amounts of phosphorus and nitrogen to

be discharged

Response notes & References to further information

Current status:

4,1 Are the social consequences of

systems for wastewater discharge

monitored and addressed?

NO The limitations which are seen today are

the restrictions to anchor a boat because

of the outlet pipes

4,2 Do the discharge of the

wastewater support the local

community in the long term?

N/A Current discharge location is further

from human activity than previous site

4,3 Do users and the community

benefit from participating in the

wastewater discharge processes?

YES The education campaign about

discharge is raising awareness

Activities to make progress:

4,4 Is the precautionary principle

applied in relation to short and long

term health implications and safety

issues associated with the

wastewater discharge?

YES Bacterial tests are done at bathing sites

(not near the outlet). There is a large

concern about the accumulation of

drugs and pharmaceuticals

4,5 Are there continually revised

targets to ensure that KK employees

know how to handle the discharge

of the wastewater?

YES KK has internal goals to protect its

employees

Sustainability principle 4

 

"People are not

subject to

conditions that

systematically

undermine their

capacity to meet

their needs."

This means:

Bussiness models

must not make it

difficult for others

to meet their basic

needs.

Sustainability principle 3

 

"Nature is not

subject to

systematically

increasing

degradation by

physical means."

This means: The

productive surfaces

of nature must not

be diminished in

quality, and we

must not harvest

more from nature

than can be

recreated and

renewed.
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Yes, No,

N/A, Don't

know

Response notes & References to further information

Current status:

1,1 Is the wastewater and the sludge that is

discharged completely free from materials from

the earth's crust that are scarce in nature?

NO The wastewater and the sludge are not free from heavy

metlas for example, some of them are measured and

registered in the annual reports

1,2 Is the wastewater and the sludge that is

discharged carried by non-fossil fuel energy

sources?

NO KK buys the cheapest available energy, which is

probably coming from a mix of different sources.

Considering the sludge, it is transported by trucks

1,3 Is the wastewater and the sludge discharged

in a way that allows the recovery of the

materials from the earth's crust that are scarce

in nature?

N/A Technically not possible currently

1,4 Are there well functioning systems in place

in society for reuse and recycling of the

wastewater and the sludge and its' SP1

materials?

N/A Heat pumps have used the treated effluent 10 years ago.

The re-structuration of the distribution of the heating

system has put an end to it mainly for economic

reasons.

Activities to make progress:

1,5 Are there continually revised targets to

significantly increase the amount of materials

from the earth's crust that are captured within

the wastewater or the sludge and recycled?

N/A Not applicable to with current technology at all.

1,6 Are alternative ways to capture within the

wastewateror the sludge, reuse and recycle

materials from the earth's crust that are scarce

in nature, being developed and tested?

YES Nutrients can be separated within the sludge and reused

for agricultural practices. Morevoer, the aluminium can

be extracted from the sludge also with expensive and

energy intensive processes

Yes, No,

N/A, Don't

know

Response notes & References to further information

Current status:

2,1 Is the wastewater and the sludge that is

discharged completely free from internationally

recognised problematic man-made substances?

NO The possibilities seen for improvement are to stop the

inputs within the wastewater arriving at the treatment

plant or to upgrade the treatment processes (e.g.

Hammarby in Stockholm)

2,2 Is the wastewater and the sludge that is

discharged completely free from man-made

substances that persist in nature?

NO A range of substances are discharged that can

bioaccumulate. Many compounds are not tested for.

2,3 Is the wastewater and the sludge that is

discharged carried by energy sources that do not

emit problematic man-made substances?

NO KK buys the cheapest available energy, which is

probably coming from a mix of different sources.

About half of this energy is isssued from nuclear

sources resulting in uranium waste

2,4 Is the wastewater and the sludge discharged

in a way that allows the recovery of

problematic man-made substances?

YES For some substances within the process

2,5 Are there well functioning systems in place

in society for reuse and recycling of the

wastewater or the sludge and its' SP2

materials?

YES Re-use of nutrients for agricultural practices

Activities to make progress:

2,6 Are there continually revised targets to

significantly increase the amount of man-made

substances that are captured within the

wastewater and the sludge and recycled?

YES Targets for increased agricultural demand

2,7 Are alternative ways to capture man-made

substances within the wastewater or the sludge,

reuse and recycle them being developed and

tested?

YES KK is trying to educate the users upstream of the

sewage treatment plant in order not to receive these

substances in the wastewater

 

"Nature is not

subject to

systematically

increasing

concentrations of

substances produced

by society."

This means:

Substances must not

be produced faster

than they can be

broken down and

re-absorbed into the

cycles of nature of

the Earth's crust.

Sustainability principle 1

 

"Nature is not

subject to

systematically

increasing

concentrations of

substances extracted

from the Earth's

crust."

This means: Fossil

fuels, metals and

other minerals must

not be extracted at a

faster rate then their

slow redeposit into

the Earth's crust

Sustainability principle 2
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3.2.7 Making SLCA tangible to water services 

Integrating DPSIR and IWRM. For the purpose of applying more precisely 
the SLCA tool to water management, concepts from the DPSIR approach 
(‘driving forces, pressures, states, impacts, responses’ which has been 
developed specifically for water management) were incorporated. This 
intends for SLCA, with the help of existing industry water management 
tools, to address more appropriately the current reality of water 
stakeholders. An illustration of the DPSIR framework is displayed in 
appendix F. Moreover, the following model identifies some areas of 
investigation using a DPSIR approach to water management:  

Table 3.7. Sample DPSIR model for Water Quality of Surface and 
Groundwater Ecosystems 

 

(Source: UNEP GEMS/Water Technical Advisory Paper No. 2— May 2005) 

Questions informed by DSPIR and IWRM (Integrated Water Resource 
Management) models were incorporated into the context of the SLCA 
questions in both case studies. For example: 
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Table 3.8. Addition of DSPIR context to the SLCA process 

SLCA Question Initial 
organisational 
response 

DPSIR Context Final organisational 
understanding 

Discharge Phase 

3.1 Does the 
discharge of 
wastewater avoid 
degrading 
ecosystems? 

Yes. Our water 
sampling at the 
discharge 
point has no 
significant 
effect on 
ecosystems. 

Does eutrophication, 
pesticide runoff or 
faecal contamination 
affect the receiving 
waters? 

No. Nutrients 
discharged from 
Karlskrona Kommun 
can result in a 
systematic increase to 
eutrophication in the 
Baltic Sea. 

For example in the discharge phase of the Karlskrona Kommun case study, 
a water specific context was given to questions regarding ‘degradation by 
physical means’ (SP3) by referring to issues such as eutrophication (an 
‘impact’ within a DPSIR approach). The concept of IWRM aims to 
address: ‘relations between surface water and groundwater, quantity and 
quality, relations between water and land use and relations between water 
and stakeholder interests’ (Warner 2007). 

Table 3.9. Addition of IWRM context to the SLCA process 

SLCA Question Initial 
organisational 
response 

IWRM Context Final organisational 
understanding 

Catchment Phase 

1.1 Is the input 
water completely 
free from materials 
from the earth’s 
crust which are 
scarce in nature? 

Don’t know. 
There are 
background levels 
of metals 
naturally in water 
extracted from the 
River Mörrum.  

Are heavy metals 
present in the 
sediment or in 
effluent pollution in 
the catchment? 

No. Leachate 
discharge from the 
Mörrum landfill site 
may be a source of 
heavy metals in our 
drinking and pulp 
production process 
water. 

For example in the catchment phase of the Södra Cell analysis, a water 
specific context was given to questions regarding ‘materials from the 
earth’s crust’ (SP1). It was achieved by including information regarding an 
external factor affecting the catchment in the form of a leachate discharge. 
This information, obtained through the IWRM styled multi-stakeholder 
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engagement platform was used to inform the SLCA. Following this finding, 
media stakeholders were also approached and a newspaper article 
examining solutions to this issue was published (see Appendices I and J) 

These IWRM and DSPIR contexts in the SLCA questioning were used 
throughout the workshop processes to articulate water issues and relate 
them directly to Sustainability Principles when clarification or further 
details were requested by representatives of the case study organisations. 

3.2.8  Using ‘hotspots’ to create further dialogue 
within the TSPD 

The identified ‘hotspots’ addressed in the detailed SLCA questions/answers 
tables were then incorporated into the TSPD in order to trigger a dialogue 
amongst stakeholders. Thus relevant external organizations can address 
specific questions regarding single stages of the water life cycle from the 
case study. 

In the Södra Cell case study, dialogue can be furthered within the TSPD 
regarding current reality and future opportunities to address sustainability 
challenges in the use phase. In the Karlskrona Kommun case study, 
dialogue can be furthered within the TSPD regarding current reality and 
future opportunities to address sustainability challenges in the discharge 
phase. 

Table 3.10. SLCA tool in current reality assessment of the TSPD 

 1. Market 
desire/needs 

2. Concepts 3. Extended 
enterprise 

Current Reality  SLCA identified 
hotspots 

 

Future 
Opportunities 

   

In order to accommodate multiple stakeholders (as required for an IWRM 
approach), the concept of Multi-Stakeholder Platforms (MSP) were 
introduced into the TSPD. 
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3.3 Multi-Stakeholder Platforms (MSP) and a 
Template for Sustainable Product 
Development (TSPD) 

This study incorporates MSP concepts into the existing TSPD concept 
through the inclusion of internal and external stakeholder dialogue in the 
template. A typical MSP is summarised as a ‘decision-making body 
(voluntary or statutory) comprising different stakeholders who perceive the 
same resource problem, realise their interdependence for solving it, and 
come together to agree on action strategies for solving the problem’ (Röling 
1994, 125). Relevant perspectives on this development of future visions and 
concepts could be broadened via the introduction of external stakeholders.  

Table 3.11. Generic TSPD process 

Triggering questions Sustainability expert 
statements 

Organisation 
response 

Sustainability expert 
feedback 

This pattern of dialogue is replicated across analysis of B - current situation 
and C - future solutions/visions for a product within three areas of 
consideration: ‘market desires/needs’, ‘concepts’ and ‘extended enterprise’ 
(Hallstedt 2008, 137). Thus a completed TSPD allows for a backcasting 
from sustainability principles. 

Table 3.12. TSPD process expanded to include two additional stakeholders: 

Triggering 
questions 

Sustainability 
expert 
statements 

Organisation 
response 

Stakeholder 
1 response 

Stakeholder 
2 response 

Sustainability 
expert 
feedback 

In this way the sustainability expert feedback could be informed not only 
by the internal responses from the organisation, but also by the views of 
one or more stakeholders that have been included in the process. 

The Södra Cell and Karlskrona Kommun case studies include dialogues 
applied to the management of water featuring selected external stakeholders 
in order to study the feasibility of this MSP approach within the TSPD. 
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3.4 Södra Cell multi-stakeholder dialogue 

The following figure depicts all stakeholders included in the Södra Cell 
case study through interview and literature review. Some are represented in 
TSPD template dialogue. 

 

Figure 3.3.  Included Södra Cell stakeholders 

3.4.1 Forestry eco-labels and the market place  

The Södra Cell SLCA workshop explored the ability for forestry 
accreditation to influence the Use Phase of the water life cycle. The 
following template of the TSPD is informed by dialogue acquired in the 
Södra Cell case study, via correspondence with PEFC (Programme for the 
Endorsement of Forest Certification schemes) Sweden: ‘PEFC provides an 
assurance mechanism to purchasers of wood and paper products that they 
are promoting the sustainable management of forests’ (PEFC N.D). 
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The opening statement: ‘the market for accredited paper is increasing. Can 
accreditation not only cover forestry but also production and water 
management?’ begins exploration of dialogue regarding current market 
desires and forestry accreditation. Comments obtained from Magnus 
Norrby, of PEFC Sweden, are included as a product accreditation sector 
stakeholder. 

Table 3.13. Template I – Market desire/needs (current situation) 

Triggering 
questions 

Sustainability 
expert 
statements 

Organisation 
response 

Stakeholder 1 
response 

Sustainability 
expert feedback 

B – Current 
situation 

What 
current 
market 
desires does 
the product 
intent to 
meet? 

The market for 
accredited 
paper is 
increasing. Can 
accreditation 
not only cover 
forestry but also 
production and 
water 
management? 

Södra Cell 
All wood is 
traceable and 
forest 
operations are 
certified under 
PEFC or FSC. 
Södra Cell 
employs EMS 
in our 
production 
area.   

PEFC 
The 
conditions or 
manufacturing 
techniques 
used at 
industry 
production 
sites are not 
covered by the 
standard. 

The 
incorporation of 
a whole systems 
perspective in 
regards to 
sustainability 
can increase the 
effectiveness of 
current forestry 
accreditation 
labels. 

Södra Cell and PEFC acknowledge that the accreditation does not contain a 
full systems perspective and therefore cannot fully address the four 
sustainability principles. The sustainability expert finally states that this 
approach can increase the ability of accreditation to move the industry 
towards sustainability (Note: the way market desires and paper products 
relate to human needs is not covered, template I of the TSPD is often used 
to address these social science based concepts). 

3.4.2 Dioxins and furans from chlorine bleaching  

The following template is informed by dialogue acquired in the Södra Cell 
case study and literature review. In this way, it represents a synthesis of 
views being presented in a virtual multi-stakeholder platform that is guided 
by the FSSD. 
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Professor Malin Falkenmark of the Stockholm International Water Institute 
(SIWI) is included as a research sector stakeholder and Dr Mariann Lloyd-
Smith of the National Toxics Network (NTN) as a non-governmental 
organisation stakeholder. 

Table 3.14. Template II – Concepts (current situation) 

Triggering 
questions 

Stakeholder 
1 response 

Sustainability 
expert 
statements  

Organisation 
response 

Stakeholder 
2 response  

Sustainability 
expert 
feedback 

B – Current 
situation 
What are the 
critical 
flows and 
management 
routines that 
are critical 
from a full 
life cycle 
perspective? 

SIWI 
The 
discharge 
area in the 
sea is a 
modified 
water 
quality 
issue. 

 SP2. Treated 
pulp mill 
waste water 
can include 
persistent 
unnatural 
compound 
material such 
as Dioxins 
and Furans. 

Södra Cell 
The most 
effective 
way to 
reduce 
production 
of these 
materials is 
through 
ECF and 
TCF 
bleaching. 

NTN 
In TCF 
bleaching 
the 
formation 
of dioxins 
and furans 
is zero. In 
ECF 
bleaching 
this is not 
the case. 

Critical 
assessment 
from a 
sustainability 
perspective 
can provide 
guidance on 
current ECF 
and TCF 
bleaching.  

The opening question leads to a statement regarding the production of 
compound materials that present a challenge according to Sustainability 
Principle 2 of the FSSD. SIWI as an external stakeholder sees this as an 
issue of modified water quality allowing for Södra Cell to respond that ECF 
(Elemental Chlorine-Free) and TCF (Totally Chlorine-Free) bleaching can 
reduce the discharge of these persistent materials that may modify water 
quality. NTN can then enter the dialogue with the opinion that TCF 
bleaching is the better option from their perspective as Dioxins and Furans 
are not produced in the pulp bleaching process.  

3.4.3 River Mörrum and Baltic Sea impacts 

The following template is informed by dialogue acquired during the Södra 
Cell case study interviews. Sveaskog is Sweden's largest forest owner and 
therefore an important external stakeholder for Södra Cell. Sveaskog's 
subsidiary company Sveaskog Naturupplevelser AB also manages fishing 
and environmental conservation in the River Mörrum.  
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The above statement is the driver for the following exploration of trans-
sector dialogues and future strategic partnerships with external 
stakeholders. Christian Rosen of VA Ingenjorerna is included as a water 
infrastructure industry stakeholder. VA-Ingenjörerna is part of the Veolia 
Vatten AB Group in Sweden. Veolia Environment is a multinational 
company with activities in water, waste energy and transport management. 

 Table 3.15. Template III – Extended enterprise (future solutions/vision) 

The opening question leads to a statement regarding the degradation of 
natural systems that present a challenge according to SP3 of the FSSD. 
Sveaskog as an external stakeholder then identifies Södra Cell as an 
organisation they are already working closely with to address the protection 
of natural systems in the River Mörrum and Baltic Sea. Södra Cell 
identifies Zero Liquid Discharge (ZLD) as a future vision that could reduce 
the amount of water withdrawn from the river and eliminate wastewater 
discharge to the sea. ZLD aims to eliminate the total liquid discharge from 
a given system. This concept of a closed circuit of industrial water use is 
then also identified as a priority research area by engineering management 
representatives from Veolia. 

Triggering 
questions 

Sustainability 
expert 
statements 

Stakeholder 
1 response 

Organisation 
response 

Stakeholder 
2 response 

Sustainability 
expert 
feedback 

C – Future 
solutions/vision 
Could current 
sustainability 
challenges be 
developed into 
a state that 
could support 
the future 
sustainability 
vision of Södra 
Cell? 

SP3. The 
drawing of 
water from 
the Mörrum 
River and the 
discharge 
into the 
Baltic can be 
reduced by 
more 
efficient 
water use 
and 
recycling.  

Sveaskog 
Södra Cell 
today has a 
positive 
attitude to 
the efforts 
made in 
order to 
protect the 
fishing in 
the 
Mörrum 
River. They 
also work 
in close co-
operation 
with 
Sveaskog. 

Södra Cell 
Zero Liquid 
Discharge 
(ZLD) may 
be possible 
with new 
filtration 
methods to 
allow a 
closed loop 
of water re-
use. A build 
up of metals 
in the system 
could be a 
limiting 
factor. 

Veolia 
Our vision 
for the pulp 
& paper 
Industry 
aims for 
treatment 
to minimise 
waste. 
Ultra 
filtration 
membranes 
may allow 
ZLD in the 
near future. 

There is 
clear 
potential to 
work towards 
solutions 
through 
strategic 
partnerships 
and 
cooperation 
with 
technology 
developers 
who share 
the same 
future vision. 
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3.5 Karlskrona Kommun multi-stakeholder 
dialogue 

The following figure depicts all stakeholders included in the Karlskrona 
Kommun case study through interview and literature review. Some are 
represented in TSPD template dialogue. 

 

Figure 3.4.  Karlskrona Kommun stakeholders 

3.5.1 Eco-labels 

The Karlskrona Kommun SLCA workshop included dialogue regarding the 
possible impact of eco-labels on products that affect water quality in the 
discharge life cycle phase. One of the most commonly used labels in 
Sweden is the Bra Miljöval (‘Good Environmental Choice’). An increase in 
the input of certain materials can affect the biological process of the 
Karlskrona wastewater treatment plant. In the process of the case study the 
Kommun identified an increase in silver, assumed to be introduced through 
domestic water use, as a developing issue. 
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The following template – Market desire/needs (future opportunities) of the 
TSPD is informed by dialogue acquired in the Karlskrona Kommun case 
study and via literature review of relevant published material. Göteborgs 
Posten newspaper is included as a media sector stakeholder and Frida Hök 
from Bra Miljöval as a product accreditation sector stakeholder.  

Table 3.16. Template I – Market desire/needs (future opportunities) 

Triggering 
questions 

Sustainability 
expert 
statements 

Organisation 
response 

Stakeholder 1 
response 

Stakeholder 2 
response 

Sustainability 
expert 
feedback 

C – Future 
opportunities 

What new 
market 
desires can 
improve the 
chances of 
satisfying 
human 
needs? 

Water used for 
cleaning 
antibacterial 
products can 
results in 
systematically 
increasing 
concentrations 
of mined 
substances 
(SP 1).Can 
eco-labels be 
developed to 
prevent this? 

Karlskrona 
Kommun 

Increasing 
concentrations 
of silver are 
entering our 
wastewater 
plant, 
disrupting 
treatment and 
resulting in 
persistent 
metals in the 
discharge.   

Göteborgs 
Posten  

Some 
garments 
release 
significant 
amounts of 
silver ions 
into the waste 
water, 
causing 
environmental 
problems. 

Bra Miljöval 

Bra Miljoval 
does not list 
silver 
specifically in 
the criterias 
but we would 
not allow it in 
products 
labeled Bra 
Miljoval due 
to the 
environmental 
properties for 
silver. 

The 
incorporation 
of a whole 
systems 
perspective 
in regards to 
sustainability 
can increase 
the 
effectiveness 
of current 
accreditation 
labels. 

3.5.2 Purification and treatment chemicals 

The following table template is informed by dialogue acquired in the 
Karlskrona Kommun case study and literature review. Wallenius Water is a 
Swedish technology developer that manufactures and markets ‘sustainable 
water purification’. SEKOM (The National Association of Swedish Eco-
municipalities) is included as a policy level stakeholder.  
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Table 3.17. Template II – Concepts (current situation) 

Triggering 
questions 

Sustainability 
expert 
statements 

Organisation 
response 

Stakeholder 
1 response 

Stakeholder 
2 response 

Sustainability 
expert 
feedback 

B – Current 
situation 

What are the 
critical 
flows and 
management 
routines that 
are critical 
from a full 
life cycle 
perspective? 

Current 
water 
purification 
and 
wastewater 
treatment 
methods 
utilise 
considerable 
input of 
chemicals. 
Some may 
create the 
potential for 
unsafe 
working 
conditions 
(SP4). 

Karlskrona 
Kommun 

Closing 
smaller 
wastewater 
plants and 
reducing 
inflows can 
aid a 
reduction in 
the specific 
use of 
process 
chemicals. 

SEKOM 

The local 
authority 
must also 
adopt a 
strategic 
plan and 
program for 
achieving 
local 
sustainability 
that is in line 
with the four 
systems 
conditions 
(SPs). 

Wallenius 
Water 

Advanced 
Oxidization 
Treatment 
has the 
potential to 
greatly 
reduce or 
eliminate 
chemical 
use in 
municipal 
drinking 
water 
purification 
and 
wastewater 
treatment 
processes. 

The use of 
treatment 
chemicals 
must be 
assessed from 
a full 
sustainability 
perspective 
and any 
possible 
alternatives 
must be first 
considered 
through a 
comprehensive 
sustainability 
analysis. 

 

The opening question leads to a statement regarding chemical use for water 
purification and wastewater treatment. Karlskrona Kommun then identifies 
some of their plans to reduce the use of chemicals in the water supply 
system. The statement from the SEKOM supports municipal planning to 
adhere to the Sustainability Principles. Finally Wallenius Water presents a 
treatment method that may assist in meeting these strategic goals. 

3.5.3 Pollutant discharge trading scheme for the 
Baltic Sea 

The following table template is informed by dialogue acquired in the 
Karlksrona Kommun case study and literature review. The template 
contains an exploration of trans-sector dialogues with policy level 
stakeholders such as the Swedish environmental ministry and HELCOM, 
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commonly known as the ‘Helsinki Convention’, an intergovernmental 
organisation governing the ‘Convention on the Protection of the Marine 
Environment of the Baltic Sea Area’. 

Table 3.18. Template II – Concepts (future solutions/vision) 

Triggering 
questions 

Sustainability 
expert 
statements 

Organisation 
response 

Stakeholder 
1 response 

Stakeholder 
2 response 

Sustainability 
expert 
feedback 

C - future 
solutions/vision 

What are the 
key critical 
flows from a 
water 
management 
perspective? 

SP3. 
Eutrophication 
due to nutrient 
discharge is 
having a 
profound 
impact on the 
Baltic Sea. 
SP4. Tourism, 
fisheries and 
transport are 
also affected. 

Karlskrona 
Kommun 

Nitrogen 
and 
Phosphorous 
emissions 
from our 
wastewater 
discharge 
have the 
potential to 
be 
minimised 
further. 

Swedish 
Government 

Emission 
trading 
could also 
work for 
nitrogen and 
phosphorus. 
A financial 
model for 
this system is 
currently 
being 
developed. 

HELCOM 

Municipal 
waste 
water 
treatment 
plants 
would be 
included in 
the first 
stage of the 
trading 
system. 

Meeting new 
emission 
targets will 
reduce the 
contribution of 
Karlskrona 
Kommun to a 
systematic 
physical 
degradation of 
the Baltic Sea 
due to 
eutrophication.   

The opening question leads to a statement regarding the degradation of 
natural systems and the undermining of human needs that present a 
challenge according to the SPs. Karlskrona Kommun identifies nutrients in 
their emissions as contributors to the eutrophication of the Baltic. 
Statements from the Swedish government signal their intention to support 
an emission trading scheme for these nutrients and HELCOM follows with 
the information that municipalities such as Karlskrona will be included in 
the first stage of the trading system. 
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4 DISCUSSION 

The discussion component of this report presents points drawn from the 
attempt to answer the primary research question: 

How can an interaction with water stakeholders be strategically developed 
to progress toward the service of water in a sustainable society? 

The following analysis explores the use of the SLCA and TSPD tools, 
findings relevant to the primary and secondary research questions and any 
assets and limitations found to be associated with the project process. 

4.1 Analysis of SLCA 

The SLCA workshop processes brought a whole systems understanding to 
the case study organisations. It was effective in allowing participants to 
gain a new perspective on sustainability challenges facing their organisation 
and address specific issues related to the four sustainability principles. 

Use of the simple and detailed SLCA tools in the workshop processes 
proved to be effective communication methods that enabled the participants 
to consider their operations using a formulated question and answer 
process. This was found to be a workable and tangible method to access 
current organisational reality by using tools specifically designed to 
implement a FSSD guided approach.   

4.2 Industrial case study 

4.2.1 Analysis of Södra Cell - simple SLCA 

The simple SLCA process highlighted the Use Phase of the water cycle as 
containing the most critical areas of concern from a sustainability 
perspective. It also demonstrated that these had an effect on subsequent life 
cycle phases.  

The workshop process also confirmed that existing water analysis tools 
such IWRM and DPSIR could be integrated into the SLCA process 
(originally designed for product analysis). Core concepts from IWRM and 
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contexts from DPSIR were introduced in the workshop to make it 
applicable to water management. 

Past utilisation of the SLCA tool in varied industries have found it a 
dynamic and effective way to energize change within organizations. 
(Lundholm 2009, pers. comm.) The success of this approach in the Södra 
Cell study was highlighted by the management decision to pursue further 
engagement with external stakeholders regarding a municipal leachate 
discharge upstream in the River Mörrum. Before the workshop, heavy 
metals such as cadmium that were building up within the mill processes 
were already a concern. This has caused shutdowns of the production and 
financial losses for Södra Cell (Södra Cell representative 2009, pers 
comm).This new finding represents potential risks of heavy metals and 
persistent compounds entering the input water for the Södra Cell production 
processes and also into the drinking water treated for employee use onsite.  

This example of a decision being made at a management level to address 
the issue by approaching stakeholders was significant. Despite only being 
addressed in the Catchment Phase of the simple SLCA process, it 
demonstrated the ability for action to be taken as a result of SLCA 
outcomes when coupled with existing water management approaches. 

The ability to assess the organisation both internally and from an introduced 
external stakeholder perspective was identified. The comprehensive nature 
of the SLCA allowed for many factors to be considered that may affect 
individuals or organisations outside of Södra Cell. By doing so, the voices 
of these stakeholders (water experts, fishermen, members of the public, etc) 
were represented in the workshop and thus have been heard to some degree. 

4.2.2 Analysis of Södra Cell - detailed SLCA (use 
phase) 

The emphasis on the Use Phase in the simple SLCA led to the further 
examination of this stage of the water life cycle in a detailed SLCA. It was 
found that a single life cycle phase could be covered in a detailed SLCA 
workshop in half a day. Thus to run a full SLCA workshop covering six 
water life cycle phases would require three full days with the case study 
organisations trying to answer accurately to 168 questions. This amount of 
time and resources is a considerable investment from any organisation. 
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Throughout this project process a great deal of time was required from the 
participating case study organizations. Thus it was decided to focus on one 
phase of the water life cycle in detail for each organization. By doing this, it 
was possible to perform a detailed SLCA and then explore solutions for 
specific problems in the next step of the process: the TSPD driven dialogue 
within a multi stakeholder approach. 

The resulting Södra Cell detailed SLCA workshop was very productive. 
Many specific technical issues were revealed that would only have been 
found in a comprehensive assessment such as this. For example, Södra Cell 
representatives identified a complex chemical compound in the bleaching 
process named EDTA. EDTA has chelation properties and is used in both 
TCF and ECF pulp bleaching process. The issue with EDTA is the strong 
affinity to capture heavy metals when used during the processes inside the 
Södra Cell plant. These newly composed chemical compounds present in 
the processed water may not be degraded within the wastewater treatment 
plant. For unknown reasons, the effectiveness of the treatment process to 
eliminate these compounds can vary from 100% until 0%. (Södra Cell 
representative 2009, pers comm.). Unfortunately, such variations can lead 
to EDTA-metal chemical compounds to be released at the Discharge Phase. 

Studies of EDTA have found that ‘small levels of intermediates relative to 
the original amount of chelate were observed to accumulate and persist in 
systems’ (Yuan and VanBriesen 2006). Thus when refering to a principle 
based definition of sustainability, this situation contributes to a systematic 
increase in concentrations of man-made substances in nature. A result of 
the workshop was to recommend to Södra Cell to investigate alternative 
additives to EDTA for the bleaching process. 

The bleaching process was also identified as having issues regarding the 
creation of compound substances in greater volume such as Dioxins and 
Furans. This issue is explored in greater detail in the TSDP dialogue. 

A key strength of the detailed SLCA workshop at Södra Cell was the 
participation and involvement of the organisational representatives to 
rephrase and understand questions during the analytical process. By doing 
so, the participants were more involved during the implementation process. 
They were not anymore “questioning the questions” (Lundholm 2009, pers. 
comm.) This open adoption of the process led to Södra Cell beginning an 
investigation into mined substances that may be present in procured 



45 

chemical additives. This is another considerable achievement originating 
from the detailed SLCA workshop. 

4.3 Domestic case study 

4.3.1 Analysis of Karlskrona Kommun - simple SLCA 

The simple SLCA process for Karlskrona Kommun highlighted the 
Discharge Phase of the water cycle as containing the most critical areas of 
concern from a sustainability perspective.  

The SLCA questions were contextualised to workshop participants by using 
a DPSIR water management approach. The workshop featured the use of 
DPSIR impacts such as closed beaches, eutrophication and marine species 
composition changes. These were integral in creating relevant links 
between the SPs violations and associated effects on environments 
receiving wastewater discharges. The combination of the whole systems 
perspective of the SLCA with an already established water management 
tool allowed for a comprehensive and relevant dialogue to take place. 

The ability to look at operations for a new perspective was also praised by 
the Karlskrona Kommun workshop participants. The use of qualitative 
marks (colours) instead of quantitative marks (numbers) in the SLCA 
summary matrix highlighted the sustainability ‘hotspots’ within the water 
cycle. Furthermore, it also identified where the organisation was ‘doing 
well’ in regards to the SPs in regards to sustainability opportunities.  

One key finding was that the Kommun had very little control and limited 
understanding of their customer’s activities in the Use Phase (as it takes 
place in private commercial, domestic and industrial premises). In order to 
address this, a detailed SLCA of the Discharge Phase was completed to 
provide an assessment of substances originating from the Use Phase that 
survived the wastewater treatment process. 

4.3.2 Analysis of Karlskrona Kommun - detailed SLCA 
(discharge phase) 

The Karlskrona Kommun detailed SLCA found that there were significant 
sustainability challenges related to the four SPs. Workshop participants 
were found to place an emphasis on more diffuse sources of pollutants (e.g. 
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nitrogen contained in the air from fossil fuels combustion). While these 
observations related to a whole systems perspective involving external 
contributions, it became important to refocus the process on the case study 
organisation’s own contributions. This was done without denying the 
importance of other ‘upstream’ sources, which cause similar consequences 
‘downstream’ in water affected in the Discharge Phase. 

The success of the detailed SLCA approach was highlighted by a comment 
from management that the process allowed for analysis by staff at an 
operational level - according to principles that were adopted by the 
Kommun at a strategic level. The identification of this ability to link 
organisational vision with reporting and operational procedure throughout 
the organisation is a key outcome of the workshop process. 

The use of principle based questioning in the SLCA was effective in putting 
aside any preconceived judgements related to conflicting point of views or 
critical assessment inherent in dialogue regarding pollutants and 
environmental degradation. This could further benefit from the support of 
complementary FSSD training for workshop participants. This would aid to 
facilitate a shared mental framework and ease the utilisation of the SLCA. 

This systems level approach effectively built consciousness amongst 
participants regarding sustainability issues not first thought of in relation to 
water management. This was found to be a driver for the awareness of the 
necessity to preserve and protect the purity of this vital resource. It was 
particularly a challenge in a country such as Sweden where water is 
regarded as a ‘everlasting-facility’ or a ‘non issue’ in sustainability terms.  

Within this context, the Karlskrona Kommun detailed SLCA highlighted 
issues regarding chemical inputs, nutrient loading and persistent metals in 
the Discharge Phase. The SLCA process did not allow for an exploration of 
an envisioned future where these sustainability challenges are met. Thus a 
TSPD driven dialogue was then utilised to address issues identified in both 
of the detailed SLCA workshops. 

4.4 Analysis of TSPD 

The SLCA outcomes led to the utilisation of selected portions of the TSPD  
in order to accommodate dialogue that identifies future visions and 
solutions to sustainability challenges for the case study organisations. 
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The current TSDP utilises multiple stakeholder concepts in Template III 
(extended enterprise). In this study, multiple stakeholders are included in all 
three templates to integrate an IWRM approach. This has been done as 
responsibilities for water management are shared and can cross jurisdictions 
and organisational boundaries. With this in mind, and also to address 
‘upstream’ issues, a MSP was utilised in all TSPD dialogues presented.  

The TSPD and SLCA process identified some key sustainability challenges 
in the Södra Cell and Karlskrona Kommun water management case studies. 
In both interview processes the concept of eco-labels as stakeholders and 
drivers for sustainable development was introduced by the organisations. 
An eco-label “is used to inform consumers and thereby promote consumer 
products which are considered to be environmentally friendlier than other 
functionally and competitively similar products” (OECD 1991). By 
definition, an eco-label is: ‘Voluntary, multiple criteria-based third party 
programs that awards a licence authorising the use of environmental labels 
on products based on life-cycle considerations’ (ISO 14024 standard). 

Through publishing and promoting the standards embodied in an eco-label, 
there is potential to reduce the impacts caused during the whole life cycle of 
products and services. It is estimated that if 50% of all consumer purchases 
in the EU were of eco-labelled products, it could lead to the reduction of 
304,200 tonnes of organic compounds being discharged to natural water 
system (Cadman and Dolley 2004, iv). 

By implementing the label standards strictly, an eco-label can become a 
symbol of credibility and trust. Producers can gain market share and 
customers can become easily informed that the products they bought are 
less environmentally damaging. Eco-label can also be considered an 
incentive for sustainability driven innovation. Furthermore, they can 
enhance stakeholder awareness of sustainability issues amongst producers, 
wholesalers and retailers in the product or service supply chain. 

However, eco-labels face considerable criticism and scrutiny. They have 
been accused of generating a false sense of confidence and security for 
customers in regards to meeting the sustainability challenges faced by 
society. For example: “some people might think that their efforts are 
enough when doing environmentally sound product choices. But this is still 
not enough when considering the environmental targets put up” (Landua 
2008, 66). 
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4.5 TSPD Analysis – Södra Cell 

4.5.1 Forestry eco-labels and life cycle perspectives 

The rapid development of eco-labels has brought more and more of them 
into the marketplace, generating confusion about their credibility. Eco-label 
accredited products are marketed in the Nordic countries and the European 
Union - both key markets for the paper made from Södra Cell pulp. In the 
case of Södra Cell the majority of the produced pulp is certified by PEFC.  

The PEFC forestry accreditation label aims to ensure the raw material used 
for Södra Cell’s pulp is from well-managed forests but the subsequent pulp 
manufacturing process is not within the label’s scope. In the context of the 
FSSD this situation can be summarised as follows: ‘No labelling program 
includes a full sustainability perspective in the criteria, and thus there is no 
single label that guides purchasing decisions from a full sustainability 
perspective either’ (Bratt et al. 2009, 13). 

At the raw material phase, an accreditation that limits pesticide use that 
may have a beneficial impact on water management at later stages of the 
product life cycle. For example, woodchips containing traces of 
pentachlorophenol (the pesticide commonly known as PCP) are a major 
source of dioxins and furans in wood pulp (Parto 2007, 118). FSC 
accreditation lists PCP as ‘highly hazardous’ and ‘use is prohibited in FSC-
certified forests without an approved derogation’ (FSC 2007, 21). 

 

“PEFC as well as any other forest certification 
scheme is what it sounds like; a standard for 

sustainable managed forests and the requirements 
ends at the roadside’. 

Magnus Norrby, PEFC Sweden, 23rd March 2009  

Furthermore, PEFC environmental principles do not address subsequent life 
cycle phases once the raw material has been harvested. While an accredited 
pulp based product is distributed as a ‘environmentally friendly’ choice, the 
upstream environmental and social impacts in areas such as production or 
mill water management are not considered. Thus a full systems perspective 
for accreditation is advocated in this TSPD template. 
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4.5.2  Concepts for alternate paper bleaching  

Consumer preference has been identified as a key driver in the market 
demand for TCF bleached paper in Europe (Parto 2007, 11). TCF paper 
was first produced by Swedish pulp manufacturer Aspa Bruk, Södra Cell 
followed and became one of the first large scale TCF pulp producers (Rose 
2005, 100). Studies of Swedish pulp mill effluents have found TCF to be 
‘less toxic’ than ECF (Tarkpea 1999, 2487). TCF bleaching has now 
become widespread in European mills, 35% ECF and 65% TCF bleaching 
is utilised at Södra Cell Mörrum.  

Dioxin, having the highest toxicity of any material measured by the United 
States EPA, has ensured that there is significant academic, media and 
community pressure on pulp mills to reduce or eliminate their discharge 
(Hester 1996, 17). Yet assessment on current reality regarding the link 
between the paper industry and these persistent unnatural compound 
materials is often unclear. The paper industry has influenced the TCF 
debate according to what have been seen as ‘vested interests resulting in the 
widespread adoption of the environmentally less benign ECF technology’ 
(Parto 2007, 11). There is also a wide range of contradictory research 
arguing the relative merits of ECF and TCF pulp bleaching. 

This form of disagreement can be circumnavigated if all stakeholders agree 
to adopt the TSPD process to guide procedure according to Sustainability 
Principles. This is possible as a common vision is defined by the FSSD that 
allows for aims and language to be shared, a situation not often present in 
typical MSP dialogue, where conflicting viewpoints are often purposefully 
brought together in order to resolve potential or existing conflict. 

Template II of the TSPD concludes with the sustainability expert statement 
shifting from a perspective shaped by history, best available technologies 
and existing research, to one that is defined by backcasting from principle 
(Hallstedt 2008, 147). This is done by advising that the TCF and ECF 
bleaching approaches, which are both available to Södra Cell in the current 
situation, have to be assessed according to the SPs within the FSSD. 

4.5.3  Future visions for negating River Mörrum and 
Baltic Sea impacts 

The concept of ZLD  (Zero Liquid Discharge) is closely linked to the TCF 
bleaching that is explored in Template II. As TCF bleaching results in less 
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contaminated wastewater, the recycling of wastewater within the pulp mill 
(as required in a ZLD process) becomes easier to achieve. This focus on 
water recycling and re-use has been a major driver for TCF bleaching 
research in the pulp and paper industry (Armstrong 1997, 112). 

This link between a possible current reality (B) to a future vision (C) 
indicates that the adoption of 100% TCF bleaching at Södra Cell may bring 
the mill closer to the ZLD system. This could be considered a future 
strategic step in moving the operation towards sustainability. This indicates 
an adherence to one of the prioritisation questions to take action within the 
FSSD: (i) will this bring us closer to compliance with all four SPs? If the 
measure of implementing a 100% TCF bleaching system can be shown to 
do so, whilst also being a (ii) flexible platform for further development and 
(iii) providing a return on investment (Robèrt et al. 2007, 245) it can then 
be strategically prioritised in an action plan for Södra Cell Mörrum. 
 

Ultimately ZLD can reduce the drawing and discharge of water from the 
mill. It is a further recognized as a vision that may benefit from strategic 
partnerships with infrastructure stakeholders such as Veolia, who are 
therefore included in this TSPD template. 

4.6 TSPD Analysis – Karlskrona Kommun 

4.6.1 Market desires, eco-labels and silver 

Silver discharged via the wastewater system of Karlskrona Kommun can 
lead to systematically increasing concentrations of the substance in the 
Baltic Sea marine environment. The Swedish Chemicals Agency (KemI) 
identifies silver as being ‘hazardous to the environment’ and present in 
many items including ‘medical supplies, textiles and white goods such as 
refrigerators and washing machines’ as an antibacterial agent (KemI 2008). 

 

‘The drawing of water from the Mörrum River, and 
particularly the discharge of the process water, has a 

large environmental effect on this sensitive area’. 

Conny Elg, Sveaskog, 2nd April 2009 
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The agency has submitted a report to the EU regarding the inclusion of 
silver in the European Biocidal Directive to have it publically listed as a 
hazardous substance within the international community. 

In regards to Karlskrona Kommun operations, management are aware that 
silver causes technical difficulties in the wastewater treatment phase and 
raises environmental concerns due to being present in the discharge. It is in 
their interest that silver be included in Bra Miljöval’s banned substance list 
for products. For example, textiles that when washed, result in persistent 
substances entering the wastewater stream thus contributing to 
systematically increasing concentrations of silver in the receiving waters.  

 

 

‘The discharge phase reflects our whole society.” 

Mats Strand, Karlskrona Kommun, 20th April 2009 

For Karlskrona Kommun, eco-labels can therefore have measurable impacts 
on their operation as well as the environment by acting as a leverage point 
on the upstream pollutant sources. Societal transitions caused by 
‘macroeconomic crises or shifts in consumer preferences’ (Parto 2007, 10) 
due to methods such as eco-labeling can thus be shown to have far reaching 
potential in addressing sustainability challenges identified in the case study. 
Once again the concept of a whole systems perspective in product 
accreditation is presented in this TSPD template. 

4.6.2  Concepts for reducing purification and 
treatment chemical use 

‘Reducing the environmental impact of process chemical use’ is one of the 
aims of Karlskrona Kommun. The specific internal target of using 10% less 
of process chemicals in water treatment by 2010 has already been set. This 
target will reduce the Kommun’s contributions to violations of all four SPs. 
A reduction of these chemicals can also result in safer working conditions 
for water treatment staff and a purer water supply for human consumption 
needs. This addresses the fact that drinking water contains such chemicals 
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from three sources: coagulants, disinfectants and substances that leech from 
the piping network (World Health Organisation 2007, 75). 

One option is artificial wetlands or ‘living machines’ that treat water and 
breakdown pollutants using natural organisms. Sunlight is the primary 
energy source and hazardous chemicals are not required for operation 
(Birkeland 2002, 173). In the case of Karlskrona Kommun, the available 
space is limited. Thus, a smaller ‘Advanced Oxidization Technology’ unit 
that mimics natural systems water treatment has been introduced within the 
TSPD dialogue. The full life cycle of sustainability issues caused during the 
production, packaging and supply of chemicals to water treatment facilities 
could be lessened or even avoided completely by using such a system.  

The addition of SEKOM (of which Karlskrona Kommun is a member) in 
the dialogue allows for potential strategic partnerships and opportunities for 
support between stakeholders to be identified. The inclusion of the 
technology developer Wallenius Water in the dialogue allows for possible 
steps toward sustainable water treatment to be considered through a full 
systems perspective and within sustainability principles constraints. 

4.6.3 Future visions for pollutant trading schemes 

Eutrophication related effects include algal blooms and depleted levels of 
oxygen in marine waters. There are also considerable social and economic 
impacts on aesthetics, fisheries, health, and livelihood (NRC 2000, 84). 
Voluntary programs used to stimulate action to reduce nutrient discharge in 
the Baltic Sea have only had limited success (Williams 2000, 14). 
Furthermore numerous barriers have restricted countries from 
implementing HELCOM recommendations (Breitmeier 2006, 69). 

While agricultural sources are the main cause of eutrophication in the Baltic 
Sea, point sources of wastewater discharge such as the Karlkrona Kommun 
wastewater treatment plant, are significant contributors (Batram 2002, 13). 
The Kommun currently aims to reduce average phosphorus discharge by 
3% and total nitrogen by 10% by 2012.  

As a future pollutant trading scheme can provide financial incentive for 
these programs, the TSPD dialogue becomes valuable as it identifies a 
possible return on an investment in nutrient reduction techniques.  
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Today, for combating climate change emission trading 
is a corner stone in order to achieve cost-efficient 

emission reduction… An effective tool that I want to see 
developed, also for our seas’. 

Andreas Carlgren, Minister of the Environment, 
Sweden, 4th February 2009 

The inclusion of external stakeholders also indicates policy decisions that 
may become relevant in future and allows for strategic planning for these 
eventualities. In the present, the Kommun can communicate to policy 
makers through the appropriate channels to ensure ‘local and stakeholder 
autonomy’ is taken into account in top level decision making at regional, 
country and EU level (Lundqvist 2004, 42). The inclusion of policy makers 
influence on a shared water resource in the TSPD shows how IWRM 
concepts can be added into the analysis approaches used in this study.  

By aiming to be part of regional programs that benefit complete eco-
systems, such as an emissions trading scheme for an enclosed waterway, 
organisations can eliminate their contribution to systematic environmental 
impacts on shared resources. By adhering to conventions such as 
HELCOM, a ‘governing of the commons’ is attempted (NRC 2000, 15) that 
may lead to significant paradigm shifts in society and governance.  

4.7 Relationships between primary research 
question and case study results 

The case study material presented has been intended to answer the primary 
research question: 

How can an interaction with water stakeholders be strategically developed 
to progress toward the service of water in a sustainable society? 

The successful application of a ‘strategic approach’ was strictly governed 
by the use of an already developed framework (FSSD) and tools (TSPD and 
SLCA) that have been designed to incorporate the four system based 
principles that define success within a whole systems perspective. 
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There is a great deal of research on stakeholder engagement and multi-
stakeholder dialogue that emphasize the importance of these processes and 
reaching consensus. (See Payne and Calton 2004; Gable and Shireman 
2005; Thabrew et al. 2009) Nevertheless, incorporating the FSSD into a 
multi-stakeholder dialogue for sustainable water management has been a 
relatively new undertaking. 

4.7.1 Relationships between secondary research 
question and case study results 

Comments regarding the secondary research questions, aimed to guide the 
research process by using a backcasting from sustainability principles 
perspective, are further presented: 

Question 1 

How does current water management practice appear from a perspective of 
strategic sustainability?  

The SLCA approach proved valuable in identifying sustainability 
challenges in the current reality of both case studies, these could then be 
given further attention in regards to future opportunities within the TSPD 
dialogue. The incorporation of a multi-stakeholder approach to the SLCA 
provided considerable challenges: ‘The incorporation of many viewpoints 
from stakeholders and researchers of ‘single fields of expertise’ can lead to 
a ‘complex model that is impossible to manage’ (Robèrt et al.  2007, 289). 

Yet by incorporating varied stakeholders into the SLCA approach and 
advocating a shared vision defined by SPs, the process becomes 
democratised. A wider societal change, as opposed to solely internal 
organisation change, can become the greater objective. Multi-stakeholder 
dialogue appears to be required as an organisation cannot be expected to 
move towards sustainability in isolation. 

This incorporation of traditional SLCA based questions with a context 
based on currently utilised industry methods can be a key driver for 
acceptance of the FSSD based approach. The inclusion of questions related 
to existing goals in an organisation’s vision can also enhance the SLCA and 
TSPD processes to be more relevant. It is likely to be accepted as a 
constructive process with the organisation. This concept is briefly explored 
in ‘Further research’. 
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Question 2 

 How does water service management appear in a sustainable society?  

The SLCA approach is insufficient when attempting to outline solutions 
and visions for tomorrow. Yet the identification of issues in current reality 
was shown to lead to the exploration of future concepts. 

A range of possible solutions and creative visions, constrained by the 
Sustainability Principles, were identified as likely drivers to propel water 
management towards sustainability in the case studies. 

A multi-stakeholder approach allows for the inclusion of external actors in 
defining the reality of diminishing resources and growing demand. For 
example, policy makers represent the ‘funnel metaphor’ in regards to new 
or stricter legislation (for example the Baltic Sea nutrient trading scheme), 
adding further credibility to the vision of water service management in a 
sustainable society. 

Question 3 

How can we bridge the gap between current water management practice 
and an envisioned future of a sustainable society?  

As an example, the dioxins and furans issue was identified for a specific 
water life cycle phase (use) in the SLCA process in current reality (B). This 
then guided the TSPD dialogue to focus on a simpler ‘upstream’ solution in 
the pulp bleaching process as opposed to examining more intensive 
treatment or modified discharge in the ‘downstream’ life cycle phases. 
While this step (D) can be regarded as a possible ‘bridge’ towards future 
sustainable water management (C), further investigation is required. 

A prioritization of measures is a further step required following the 
presentation of a report from the TSPD dialogue: ‘The purpose of the TSPD 
is not to be prescriptive but to trigger creativity and act as input for later 
detailed priorities’.(Hallsted, 2008. 137) An appropriate system is 
suggested within the FSSD guided by three key questions: (i) will this bring 
us closer to compliance with the four SPs? (ii) is it a flexible platform for 
further development? and (iii) will it provide a return on investment? 
(Robèrt et al. 2007, 245). 
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4.7.2 Identified limitations 

The scope of this study is predominantly limited to the hydrological cycle. 
Therefore there is less detail regarding emissions to air and land caused by 
water use in the case studies. Both case studies feature disposal of sewage 
sludge (biosolids) to land and gaseous or other discharges to air - due to 
use, treatment, etc…  

The two case studies presented an industrial user of water and a domestic 
supplier of water, both cases involving a six-stage water life cycle from 
catchment to discharge. In water management situations related to 
agricultural use (where a purification phase is not generally present and 
discharge is ‘passive’) and in developing countries (where infrastructure 
may not exist for distribution or treatment) the approach created for this 
report may need to be significantly modified. 

Both case studies are located in Southern Sweden. Therefore certain aspects 
of the project may arise from geographical circumstance and may not be 
applicable to studies undertaken elsewhere. Furthermore both organisations 
currently have considerable investment and resources directed towards 
addressing sustainability issues in conjunction with the strict environmental 
legislation of Sweden. This makes the findings of this case study most 
applicable to similar situations where what is considered ‘best practice’ or 
‘best available technology’ is utilised.  

Due to a focus on and extended exploration of only several key areas, there 
are major limitations to the scope of application of the SLCA and TSPD 
tools in this study. Detailed research into the production and delivery of 
chemicals, infrastructure and energy required for each life cycle phase is 
only briefly touched upon. Matters regarding staff safety and rights, defined 
by the ability to meet human needs in SP4, are not examined in depth. 

The artificially synthesised nature of some of the TSPD dialogues entails 
some assumptions are made regarding stakeholders that could not be 
contacted during the project process. In these cases dialogue has been 
included from material obtained via literature review. Therefore the absent 
stakeholder is only present in a virtual sense. This further limited the 
opportunity for ‘dialogue steps three and four’ of the TSPD to be repeated 
until consensus is reached (Hallstedt 2008, 136). 
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These case studies are limited by scope to water management, e.g. the 
wider concepts of ‘Market needs/desires’ for paper are not explored. 
Furthermore the presentation of only selected portions of the TSPD is 
intended to allow specific research into the possibilities of MSP integration 
into this tool. 

4.7.3 Identified assets 

The approaches tested in this study can be replicated with industrial water 
users and municipal water managers where similar infrastructure exists. 
The ability for questions in the SLCA and dialogue in the TSPD to be 
individual tailored to organisational requirements and to include multi-
stakeholder perspective allows for flexibility in the prescribed approaches. 

Furthermore, the incorporation of multi-stakeholder viewpoints in SLCA 
allows for external identification of sustainability challenges and 
opportunities that may not be disclosed by individuals in an organisation or 
that an organisation may not currently be aware of.  

The successful identification of some key drivers and barriers for 
sustainable water management was a feature of the deeper findings of this 
study. For Karlskrona Kommun, the main drivers are the decisions of the 
Kommun to use fewer chemicals and to improve the efficiency of the 
facilities. The barriers are the price of the water to the final user and a poor 
public concern about water in Sweden, which is considered a ‘non-issue’. 
In the Södra Cell case study, the central drivers are media issues that have a 
strong influence on management decision making, and the compliance with 
the discharge permits. The barriers are mainly economic and 
engineering/technology constraints. 

The identification of a need for a whole systems perspective for eco-labels 
is illustrated, for example, by the current limited scope of forestry 
accreditation applied to pulp paper products. This is a clear indication of the 
approach used in this project having the ability to identify distinct 
sustainability issues with existing ‘green’ marketing methods. 
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5 CONCLUSION 

5.1 Summary 

This study intended to apply the Framework for Strategic Sustainable 
Development to water services case studies located in Blekinge in Southern 
Sweden. 
 
This is a locality where water is regarded as abundant in volume, yet it was 
revealed that what is consumed by society is not water as such, but the 
purity of water. This reality has ultimately led to the a plethora of 
environmental, social and economic implications including the disastrous 
condition of the Baltic Sea, contaminated river sediments and vastly 
depleted fish stocks.  
 
Within this seemingly daunting situation, opportunities to move towards 
sustainability have arisen. New infrastructure, pollutant trading schemes 
and product accreditation are amongst the many concepts and visions 
identified as potential measures to be undertaken. 

One of the most telling conclusions drawn was the willingness of both case 
study organisations to adopt improvements in their reporting and 
operational procedure following their involvement in the analytical process. 
This was achieved through the use and modification of existing sustainable 
development tools to strategically approach and unify the aims and 
language of diverse water stakeholders. Furthermore, a full systems 
perspective allowed local water management issues to be related to a global 
context of integrated water management within the biosphere.   

A sustainable service of water is integral to a sustainable society. This will 
require broad cross sector collaboration, as every single member of society 
is dependent upon water and influences its condition throughout the water 
use life cycle. This study has strengthened the fact that this can become 
possible. 

5.2 Suggestions for further research 

Gap between organizational vision and operational level In both case 
studies, a gap between the organisational vision and the operational level 
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has been detected. A different approach inspired by the work undertaken in 
this study could bring different levels of the same organisation as separate 
voices in the TSPD dialogue. Such a TSPD could become a ‘virtual’ online 
multi-stakeholder platform, tentatively called a Template for Sustainable 
Service Development (TSSD).  

Further MSP integration within the FSSD The Ap_Surd ‘applied 
sustainable use of river deltas’ project proposal on the Rhine River is 
exploring another combination of a multi-stakeholder approach within the 
FSSD. Two approaches are combined at the same time: ‘train the trainer 
program’ and ‘early adopters program’ (Freude am Fluss 2007). A figure 
illustrating the approaches is displayed in appendix G. These concepts have 
not been studied in this paper. Nevertheless, such an undertaking presents 
the potential to yield future relevant findings.  

SLCA: exploring scale and intensity By examining water related areas such 
as: energy, availability of the resource, resilience of the eco-system, land 
use and people, scale and intensity can be considered. Then, these various 
sections could contain quantities regarding scale and intensity measurement 
(e.g. energy use per unit of output), multipliers to place extra emphasis on 
certain sustainability issues (e.g. carbon emission intensity) and compare 
separate life cycle phases. In this study, extra knowledge would have been 
required to fill such tables. Such a table is currently under development by 
Forum for the Future and The Natural Step. 

Causal loop effects of water management on human health: eco labels 
and fisheries The wastewater discharged by Södra Cell and Karlskrona 
Kommun are contributing to the systematic increasing concentrations of 
hazardous substances that are polluting the Baltic Sea.  

“Baltic Sea fisheries cannot be accredited by eco-labels, such as the 
Marine Stewardship Council (MSC), due to the pollutants present. 

Fisheries on the Swedish west coast do not have this issue.” 

Lars Lundahl, Fisheries Management, Blekinge Länsstyrelsen 21st April 
2009 

The unwanted consequence of this water management issue is the 
pollutants can be absorbed by fish stocks, thus entering into the human 
food chain. This threatening issue should be considered by further 
researchers with the help of eco-labels as key drivers for improvements.  
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B - Södra Cell 1st Interview 

Question Answer Example 

What are your organization 
operations?  

Södra Cell Mörrum mill 
produces pulp and 
electricity.  
 
Södra Cell is owned by 
52,000 forrest owners in 
Southern Sweden. Board 
management governs a 
‘democratic process with 
voting from forest owners. 

‘From tree to pulp’.  
 
Paper mills (external 
stakeholder) then receives 
pulp. 

What is the vision of the 
organization? 

‘To take the maximum 
value from the forest for 
the owner.’ 

 
Strategic investment in 
wind power, bio-fuels, etc 
to diversify profit 
potential. 

Do you have specific goals 
targeted by your organization? 

Södra Cell Mörrum aims to 
increase production permit 
to allow 560,000 tonnes 
per year. EIA required. 

EIA document created via 
dialogue with Blekinge 
Lansstyrelsen (external 
stakeholder) 

Does your organization have 
other organizations as role 
model? Is your organization 
striving to be the role model in 
its competence field? 

Södra Cell regards itself as 
having a good reputation in 
regards to environmental 
practice.  

 
No specific organisational 
role models cited. 
‘Södra Cell follows and is 
followed’. 

What is the contribution to 
society which is unique to 
your operations? 

Value added services 
Return green liquen 
nutrients back to forest to 
replenish soil. 

IT, logistics, etc for pulp 
and paper mills. 

What is the role of your 
organization in the service/use 
of water currently? (eg. user, 
provider, developer…) 

Industrial user 
Discharge via outfall 
(5.6km offshore with 
diffuser of 1.1km) built in 
1962. 

4 types of treatment of 
incoming water. 
Ship anchor hit outfall 
pipeline causing damage. 

Who are your stakeholders 
and what are your interactions 
with them? 

Blekinge Lansstyrelsen. 
Water treatment 
organisations for Baltic 
Sea. 
Morrum township and 

Blekinge Lansstyrelsen 
appealing in court to raise 
discharge limits, eg. 
nitrogen in new permit) 
Pressure (RIACH) 
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treatment plant 
NGOs 
Salmon fishermen in river. 
Many others 

suppliers to provide 
sustainable supply. 
Morrum wastewater 
treatment plant discharges 
into river used for mill 
input water. 

What is your organization 
dependent upon in regards to 
water? (eg. staff, suppliers)?  

Permit for water use 
(issued 1962 by Blekinge 
Lansstyrelsen). 
Permit for wastewater 
discharge. 

 

Have you seen any trends 
occurring (change in 
environmental awareness, 
demand for different services? 

Media awareness affects 
trends. Public focus 
currently on climate 
change.  
 
More focus on dioxin 
debate in the 1980s. 

Less demand for TCF 
(Total chlorine free) pulp 
compared to ECF 
(elemental chlorine free) 
pulp. Chlorine gas created 
during ECF bleaching 
releases dioxins. 
‘TCF market is still 
important.’ 

Where has your organisation 
succeeded in relation to 
environmental or social 
aspects? 

Yes, Södra Cell has 
succeeded in many 
environmental aspects. 

Eg. new water treatment 
plant at Mörrum (2002 
upgrade) 

What does your organization 
still need to improve? 
 

Aim for 100% fossil fuel 
free. 
Increased water efficiency. 
Aim for equilibrium 
between river and WW 
output. 

Lignin fuel use. 
Filter after biological 
treatment sedimentation. 
Generate more by-products 
from waste (glue, medical 
substances, etc). 

What kind of indicators is the 
organization using? 
Environmental Management 
systems, ISO 14001? 
 

Not specifically for water. 
Permits and process govern 
water use. 
 

 

What is your organization’s 
definition of a sustainable 
society?  

  

What are your main 
organizational challenges in 
relation to move towards that 
definition? 

ZLD – Zero liquid 
discharge. 
Aim for equilibrium 
between river and 

Build up of metals, etc. 
would eventually lead to 
process shut downs for 
cleaning. Thus no ZLD. 
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 discharge water quality. 
 
AOX – dioxins discharged. 
 
 

But new methods (eg. 
reverse osmosis treatment) 
may make this possible. 
 
BAT – best available 
water. 
Note: 10% of pulp weight 
is water once processed. 

What is your organization 
doing at a strategic level to 
handle these challenges? 

 
 
 
 

 

SÖDRA CELL - 
Environmental Principles 
> Staff environmental training 
and competence 

Yes. 
 
 

High average age (46 
years) means good 
experience. 

> Ecological sustainable 
forestry 
 

Not FSC compatible. 
Use ‘PEFC’ accreditation 
instead. 

 

> Limit discharge and 
disturbance (legislation = 
minimum requirement) 
 

Not in accordance with 
policy. 
 

Currently in environmental 
court attempted to have 
discharge requirements 
lowered. Blekinge 
Lansstyrelsen enforcing 
higher standards than 
accepted by Södra Cell. 

> Efficient resource use 1m3 per second water use. 
Daily use (per 24 hours): 
85,000 m3 input (from 
river) 
75,000 m3 output (to 
Baltic) 
 

10% of processed pulp 
weight is water.  

> Environmentally friendly 
suppliers 
 

Incoming supplies are 
examined for hazardous 
materials or ingredients. 
 

 

> Waste disposal, only if re-
use not possible 
 

ZLD (zero liquid 
discharge) currently not 
considered applicable. 

Build up of metals, etc. 
would eventually lead to 
process shut downs for 
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cleaning. Thus no ZLD.  
 
But new methods (eg. 
reverse osmosis treatment) 
may make this possible. 
 
Biosludge from WWTP is 
dried then sent to bark 
burner. 
 

> Technology for environment 
(prevention, not cure) 

 
 
 

 

> Support of external projects 
and use of findings/experience 
 

Yes  
 
 

Current thesis team 
allowed accessed to both 
operational and 
management level 

> Objective and open 
environmental dialogue in 
company 
 

Aim to raise awareness 
 

Environmental day for 
employees planned 

> EMS used and targets set Targets set in EMS Public environmental 
report 

> Division manager is 
responsible for intention of 
policy 

Yes 
 

Elna at Mörrum Mill 

 

C - Karlskrona Kommun 1st Interview 

Question Answer Example 
What are your 
organization operations?  
 

Water purification, 
supply, wastewater 
treatment and discharge. 
Removal of biosolids to 
landfill. 

Controlled by Karlskrona 
Kommun, Öre (Sweden) 
privitised water supply, bit 
returned to kommun control after 
poor performance. 

What is the vision of the 
organization? 

 ‘Water is only a small part of 
Kommun strategy’. 
Kommun created guidelines 
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 without consulting water 
management personnel.   

Do you have specific 
goals targeted by your 
organization? 
 

Yes. Goals for 
Customers, Quality, 
Environment, Staff set 
by Karlskrona Kommun. 
Aim to reduce bottled 
water use (due to 
environmental impact of 
plastics, energy for 
production, media 
awareness of this issue, 
etc.) 
Adhere to new EU 
directive for water 
management 

Eg. Reduce the specific use of 
process chemicals in Karlskrona 
VV by 10% by 2010 (volume / 
unit volume) starting in 2005. 
Advertising campaign to promote 
drinking tap water resulted in 
bottled water sales dropping. 
20 years ago, drinking water in 
Karlskrona was described as 
‘smelly’ and ‘bad’. This 
perception still continues in older 
residents. 

Does your organization 
have other organizations 
as role model? Is your 
organization striving to 
be the role model in its 
competence field? 

Benchmarking with other 
kommuns. 

There is not much awareness of 
water issues within Sweden such 
as treatment. 

What is the contribution 
to society which is 
unique to your 
operations? 
 

One of the most 
advanced water 
purification processes in 
Sweden due to the input 
water quality of the 
Lyckebyån River. 

 

What is the role of your 
organization in the 
service/use of water 
currently? (eg. user, 
provider, developer…) 

Provider Purification, distribution, 
wastewater treatment and 
discharge.  

Who are your 
stakeholders and what 
are your interactions with 
them? 
 

Water treatment group 
Water user committee 
Blekinge Lansstyrelsen 
Baltic states 
European Economic 
Community 
Eco-labels 
Many other 

Water treatment group is still 
developing guidelines and raising 
public awareness. Svensk Vatten 
(Swedish Water) provides PR for 
water network. 
 
New EU Water Directive. 
 
Head office of Baltic management 
at Kalmar. 
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What is your 
organization dependent 
upon in regards to water?  
 

The Lyckebyån River 
The river water contains 
humus substances, iron 
and manganese. 
Temperature varies 
between seasons, making 
production of drinking-
water challenging. 
Staff, suppliers and 
demand are also relied 
upon for operations. 
PE (some still metal) 
piping network for 
distribution. 

Some impact on water quality 
from upstream towns discharging 
wastewater into river. Some 
concern over pharmaceuticals. 
Construction or accidents along 
length of river may release 
contaminants or turbidity. 
Contaminants still in silt from old 
Smalland glass industry.  

Have you seen any trends 
occurring (change in 
environmental 
awareness, demand for 
different services? 
 

Trading scheme being 
discussed for pollutant 
loads into Baltic. 
Karlskrona Kommun 
considers this likely to 
happen in future. 

Origins of Baltic pollution are 
also airborne or from agricultural 
and stormwater runoff. 
New EU plan for March 2009 
may alter discharge requirements. 

Where has your 
organisation succeeded 
in relation to 
environmental or social 
aspects? 

Water turbine used to 
provide 30% of plant 
power 
Reduction of plastic 
bottle water use 
School education 
programs  

Lack of photographic chemicals 
(due to increase in digital 
photography) has resulted in 
better quality of incoming 
wastewater. 

What does your 
organization still need to 
improve? 
 

Green power not 
purchased by Karlskrona 
Kommun. 
Some old metal pipes in 
distribution network 
impact on water quality. 
Cannot guarantee quality 
of hot water (due to 
copper pipes etc.) 

Biological filters were effective in 
removing Manganese in trials at 
Karlskrona Kommun, but current 
chemical process is considered 
more cost effective. 
 

What kind of indicators 
is the organization using? 
Environmental 
Management systems, 
ISO 14001? 

ISO 14001  
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What is your 
organization’s definition 
of a sustainable society?  

Karlskrona municipality 
VA / Sanitation Division 
vision is to: sustainably 
produce Sweden's tastiest 
drinking water, clean all 
waste water and 
administer the 
municipality's sanitation 
without complaints or 
objections. 

 

What are your main 
organizational challenges 
in relation to move 
towards that definition? 
 

Triclosan still in many 
products enters Baltic via 
discharge. 
Hormones (primarily) 
from birth control and 
medicines in wastewater 
discharge. 

Eco-labels (such as Nordic Swan) 
do not cover all materials that 
cause issues in wastewater (eg. 
silver in anti-bacterial products) 

What is your 
organization doing at a 
strategic level to handle 
these challenges? 

Working to vision by 
reaching ‘impact 
objectives’ listed in 
strategic plan 

Eg. Reduce the proportion 
BRIMMING volume of total 
wastewater volume by 20% by 
rolling 5-annual values by 2012, 
starting in 2002. 

 

D - Stakeholder input communication - Södra 
Cell Mörrum 

Södra is an economic association of over 50,000 forest owners in southern 
Sweden. Södra’s Mörrum pulp mill in Blekinge, Sweden is a major 
industrial water user, operating since 1962.  

Potable water is extracted for use onsite and process water is used for 
cooling, bleaching and recovery boiling. The mill’s wastewater treatment 
plant was recently upgraded in 2002. 

Key figures: 

85,000 m3 input per day 

(from River Mörrumsån) 
75,000 m3 output per day 

(to Baltic Sea) 
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Your response will be used to inform the application of the FSSD 
(Framework for Strategic Sustainable Development) which is based on 4 

system conditions for a sustainable society. 

For more information: http://www.thenaturalstep.org/the-system-condition 
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E - Stakeholder input communication – 
Karlskrona Kommun 

Karlskrona Kommun is responsible for water management for the capital 
city of the Blekinge region. Karlskrona’s drinking water purification plant  
has one of the most advanced treatment techniques in Sweden due to water 
currently being drawn from the river Lyckebyån being of an un-potable 
quality.  

The sewage treatment plant is designed for an input equivalent to 
approximately 60,000 people and receives wastewater from domestic, 
commercial and industrial customers in Karlskrona, Lyckeby, Rödeby and 
Nättraby.  

Key annual figures: 

Potable water delivered (2007): 

4,652,798 m3 

Wastewater treatment (2007): 

7,059,964 m3 
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Your response will be used to inform the application of the FSSD 
(Framework for Strategic Sustainable Development) which is based on 4 
system conditions for a sustainable society. 

For more information: http://www.thenaturalstep.org/the-system-condition  
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F - Illustration of the DPSIR Framework 

 

DPSIR framwork 

 (Source: The European Topic Centre Land Use and Spatial Information ETC-LUSI) 

 

G - Illustration of the Ap_SURD stakeholders 
relationships 

 

 (Source: Conclusions - Faf Closing Conference Presentation, unpublished) 
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H - Activities with case study organizations 

 

Time Company Activity 

5th February 2009 Södra Cell Interview session 

23rd February 2009 Karlskrona Kommun Interview session 

20th April 2009 Karlskrona Kommun SLCA workshop 

4th May 2009 Södra Cell SLCA workshop 

 



79 

I – BLT newspaper article in the edition of 
May 16th 2009  
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J – BLT newspaper article in the edition of 
May 16th 2009—suggested translation in 
English 

Environment Students worried by emissions to the River Mörrum  

BLT Newspaper, Karlshamn 2009-05-16 

 Maria Wogensen  

Leachate from the dump in Mörrum flows through the treatment plant  into 
the River Mörrum creating a risk that heavy metals and toxins enter the 
water. This has shocked the three foreign environmental students at BTH. 

"We were very surprised that these heavy metals are allowed to end up in 
the Mörrum River, particularly as it is such a sensitive and important area," 
says Carlo Iacovino. 

He comes from Australia and have two class mates, one from France and 
from China, all studying at BTH. As part of the course, durign their studies 
they came across the issue of leachate flowing into the River Mörrum. 

The leachate from the landfill on VMAB's facility in Mörrum. After having 
undergone initial treatment at the plant, it is delivered to the water treatment 
plant in Mörrum before discharge into river. 

"But it is not particularly suitable to purify the leachate, as the plant is 
designed to take care of household sewage" says Åsa Olofsson, 
environmental administrator for the provincial government. The risk is that 
heavy metals that remain in the water will be discharged into the stream. 
This is inappropriate as the metals can be stored in fish, especially in fatty 
fish such as salmon."We found that 70-90 percent of heavy metals such as 
nickel and chromium, from the leachate, survives the treatment process and 
enters river" says Carlo Iacovino. 

County Administration would prefer to see VMAB found another way to 
clean the leachate. The Authority also think it would be better if the treated 
water was not discharged into this sensitive area, rather than, into the sea 
which may be an alternative. 
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At the same time emphasizes Åsa Olofsson, VMAB do nothing formally 
wrong with the current system is fully in accordance with their 
environmental permits. Under the permit, they must, however, by 2011, 
examine whether there is a better way to take care of the leachate. 

But Carlo Iacovino and his fellow students are surprised about this situation 
occurring in Sweden. In particular, they all had the notion that Sweden had 
strict environmental requirements. "It is important that the public is aware 
of this and press the waste company and the municipality for the quickly 
push for a change. The heavy metals released into the river never disappear 
and can accumulate in the fish" he says. 

 


