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Abstract
Vital societal functions are upheld by public infrastructure. For some time, normative theories
describing asset management have disseminated in research and in business. Public
infrastructure companies are increasingly required to adhere to management standards under
regulatory pressure, however, the research area is in need of more empirical contributions on
which challenges companies face when implementing management systems standards in their
organization. For asset management systems and the ISO 55000 series in particular, the
empirical data is lacking.
This thesis addresses the challenges public utility companies face when implementing asset
management principles. A qualitative case study was conducted during a five-month period at
Sweden's largest water utility company, Stockholm Vatten och Avfall AB (SVOA). Fourteen
interviews were conducted and compared with company documents to provide triangulation.
The findings suggest that the main challenges a public utility company has to overcome to
implement an asset management model are: 1) Lack of strategic and long-term planning
responsibility. 2) Unclear division of asset responsibilities. 3) Lack of top management
commitment towards asset management systems. 4) No standardized risk management. 5) Lack
of information sharing between departments
The implications of this study are twofold: In a practical sense the thesis argues for top
management of public infrastructure firms to commit to principles of asset management theory,
provide a clear division of asset responsibility, introduce systematic risk management principles
and policies, as well as promote cross-divisional exchanges of experiences. Academically, this
investigation contributes to the literature by providing a better understanding of the ISO 55000
series, and the implementation process of standards similar to it, in the context of companies
managed by the public sector.
Key-words Infrastructure Asset Management, Asset Management Systems,
Implementation Challenges, Water Utilities, Public Companies, Performance
Assessment, Risk Management, Standardization, Standards, ISO, ISO 55000, Strategic
Planning
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Sammanfattning
Kritiska samhällsfunktioner möjliggörs av offentlig infrastruktur. Sen ett antal år tillbaka finns
flertalet normativa teorier publicerade som beskriver hur tillgångshantering (asset management)
ska gå till. Under krav från lagstiftning och tillsynsmyndigheter måste offentliga verksamheter i
allt högre grad införa standardiserande arbetssätt. Det finns en brist på forskning kring
utmaningarna att bygga upp och införa ledningssystem i verksamheten. Särskilt ledningssystem
för tillgångshantering som till exempel ISO 55000 saknar empiriska data.
Detta examensarbete behandlar de utmaningar offentliga infrastrukturbolag står inför för att
implementera tillgångshanteringsprinciper. En kvalitativ fallstudie gjordes över fem månader på
Sverige största leverantör av vattentjänster, Stockholm Vatten och Avfall AB (SVOA). Totalt
fjorton intervjuer gjordes och jämfördes mot interna företagsdokument för att uppnå
triangulering.
Resultaten pekar på att de största utmaningarna ett offentligt infrastrukturbolag måste övervinna
är: 1) Brist på strategisk och långtidsplanering. 2) Otydlig fördelning av tillgångsansvar. 3) Brist
på ledningsengagemang för tillgångshanteringssystem. 4) Avsaknad av standardiserad
riskhantering. 5) Brist på informationsutbyte.
Konsekvenserna av examensarbetet är tvåfaldig: På ett praktiskt plan argumenterar
examensarbetet för att ledningen av offentliga infrastrukturbolag bör förpliktiga sig åt
tillgångshanteringsprinciper. De bör även införa en tydlig uppdelning av tillgångsansvar,
introducera standardiserade riskhanteringsmodeller och policy, samt bidra till tvärfunktionella
erfarenhetsutbyten. På ett akademiskt plan bidrar examensarbetet till att utöka förståelsen för
ISO 55000 standarden och implementeringsprocessen för liknande standarder i kontexten av
offentligt styrda företag.
Nyckelord Infrastruktur Tillgångshantering, Tillgångshanteringssystem,
Implementeringsutmaningar, VA-företag, Offentlig Verksamhet, Prestationsmätning,
Riskhantering, Standards, Standardisering, ISO, ISO 55000, Strategisk Planering
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Chapter 1
Introduction
1.1

Background

For decades, the investments in vital societal infrastructure systems has been
under-prioritized. Compared to the large investments made in the post-war
years of the 1950s and 1960s, infrastructure investments as a share of GDP
has shrunk considerably in Sweden (Regeringen, 2013). Gradually, infrastructure degrades and needs to be rehabilitated to ensure continued service
and longevity. Although investments are now increasing in almost all public
infrastructure sectors (Konjunktursinstitutet, 2012), the increase is not enough
to make up for decades of short-term investment decision making (Uddin et
al., 2013).
Infrastructure actors and researches have begun to wake up and see the need
for better control and planning of their physical assets (Jones et al., 2014).
The forces of globalization, climate change, and the speed of technological
breakthroughs has put pressure on businesses to adopt international management standards to ensure their inter-operability and security (Tjernberg, 2018).
Hence, organizations invest countless of resources into obtaining certification
of management standards as a seal to demonstrate to stakeholders (Poksinska,
2010).
This attention has given rise to several normative theories on the practices of
asset management, such as the ISO 55000 Asset Management standard. The
ISO 55000 series is the first set of International Standards for Asset Management and emerged from the success of the British Standards Institute Publicly
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Available Specification 55 (PAS 55) (Ma et al., 2014). PAS 55 is considered the first internationally recognized specification for Asset Management
(Tjernberg, 2018). Standards often offer order and simplicity in an otherwise
chaotic world. In addition, they give directions as to how organizational processes should be designed and controlled (Brunsson and Jacobsson, 2002).
In an asset management literature review, White (2011) concluded profits are
there for the taking, if only better management approaches are introduced.
Despite standards being seen as a matter of strategy (Brunsson and Jacobsson,
2002), many companies are reluctant to commit to the changes that standardization implies. Far from all utility companies have adopted the normative asset management theories (Leitão et al., 2016) and there is a lack of empirical
research into why this is the case. This slow adoption is perhaps due to organizations struggling with the implementation (Wijnia and Croon, 2015), or it
might be because the asset management norms needs to be adjusted. Hence,
there is a need for empirical research on the challenges that stands between the
practices of companies today and adopting best practice as recommended by
theory.

1.2

Research Purpose and Question

The purpose of this thesis is to explore the gap between current asset management practices in an infrastructure company compared with what research
defines as best practice. To achieve this objective a qualitative case study at
Sweden’s largest public water utility company is conducted. The study investigates the state-of-the-art in infrastructure asset management and applies
the ISO 55000 series standard to triangulate problematic areas in current processes and identify the efforts needed to overcome them. The research questions for this thesis are as follows:
What are the challenges that a water utility company face when implementing an infrastructure asset management model?
• Subquestion 1: Which asset management procedures are currently in
place at Stockholm Vatten och Avfall AB?
• Subquestion 2: What measures can be put in place to tackle the discovered challenges?

CHAPTER 1. INTRODUCTION

1.3

3

Delimitations

Implementing an asset management model is the process of setting up the activities that constitute asset management. The ISO 55000 series contains several different activities. However, not all of them can be covered in the time
allocated for the thesis. Consequently, the activities selected for evaluation
are:
•
•
•
•

Strategic, tactical and operational planning
Performance assessment
Risk management
Leadership and policy

Each of the activities have different implementations and methodologies. To
keep the thesis succinct, each activity will be considered based on the minimal
set of requirements by the ISO 55000 series. The strategic, tactical and operational planning dimensions are not included in the standard. However, they are
recognized and recommended by multiple researchers and trade organizations
and can be considered best practice (Røstum et al., 2013; Malm et al., 2011;
Alegre et al., 2012; Alegre and Covas, 2015a).

1.4

Research Structure

The remaining chapters of the thesis are outlined in Figure 1.1 and described
below:
Introduction
and
Background

Chapter 1

Theoretical
Framework

Methodology

Chapter 3

Chapter 2

Case Company
Description &
Empirical
Findings

Chapter 4 & 5

Discussion

Chapter 6

Conclusions

Chapter 7

Figure 1.1: Structure of thesis

Theoretical Framework
In the Theoretical Framework, a presentation of asset management systems
is given. Each asset management activity selected for evaluation is described.

4
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The chapter concludes with a literature study concerning benefits and common
criticism against standards.
Methodology
In the Methodology, the research design, the project phases and the methods
used to conduct the study are described. The issues of validity, reliability,
generalizability and ethics are addressed.
Case Company Description
In the Case Company Description, a description of the case company and its
organizational structure is laid out, with particular focus on the departments
that manage the large infrastructure assets.
Empirical Findings
In the Empirical Findings, a history of the experiences of asset management at
the case company is given. The outcomes of the pre-study and data collection
phases are presented. For each selected asset management activity, several
identified themes are presented.
Discussion
In the Discussion, the themes and emerging patterns of the Empirical Findings are discussed as five challenges when implementing an infrastructure asset management model. Aside from the challenges, internal motivations for
implementing asset management routines at the case company is discussed.
Conclusions
In the Conclusions, the thesis is summarized. Limitations, managerial implications, recommendations for the case company and suggestions for future
research are presented.

Chapter 2
Theoretical Framework
The aim of this chapter is to provide a theoretical background to asset management systems and present best practice for the selected asset management
activities.
In order to fulfill the purpose of this thesis, what the industry and researchers
define as best practice for the selected asset management activities needs to be
presented. Three of the four selected activities have a minimum set of requirements introduced by the ISO 55000 series. This necessitates an introduction
of the standard. Moreover, an understanding of what constitutes infrastructure asset management is required. Thereby the structure of this chapter is as
follows:
The first section introduces the field of infrastructure asset management, asset
rehabilitation and the principle of role division within asset management.
The second section focuses on management systems standards and the design
of the ISO 55000 asset management system.
The third section describes the four asset management activities. It begins
with three decision levels of planning, then it explains the design of a stateof-the-art performance assessment system. The section also presents an introduction to risk analysis and, lastly, components for leadership and policy are
introduced.
The fourth and final section provides a discussion of the benefits, criticism and
impact of standards on organizations.

5
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2.1

Infrastructure Asset Management

Infrastructure asset management (IAM) involves all activities of the process
associated with sustaining and adding to existing infrastructure (Balzer and
Schorn, 2016). The need for asset management (AM) in infrastructure systems
and municipal actors has been recognized for many years (Too and Too, 2010;
Jolicoeur and Barrett, 2005). The attention can be claimed to have begun
as early as during the late 1970s oil crisis (Uddin et al., 2013). However,
businesses generally became aware of IAM in the 1990s (Amadi-Echendu et
al., 2010).
The Cambridge dictionary defines infrastructure as the basic systems and services that a country or organization uses in order to work effectively. Roads,
schools, buildings, sewage and water pipes are all examples of infrastructure.
The development and management of infrastructure is highly capital intensive and infrastructure industries frequently tend towards natural monopolies,
causing the industry to be heavily regulated (Too and Too, 2010).
Infrastructure assets has qualities not commonly found in other asset types.
One such quality is an indefinite life span to satisfy the permanent needs of a
specific public service. As a consequence, IAM methods partially differ from
those applicable to managing other type of assets (Alegre and Coelho, 2012).
Throughout this thesis, the term AM will be used in the context of managing
infrastructure assets. The following section gives a description of AM, its
principles and activities.

2.1.1

Asset Management

AM involves the balancing of costs, opportunities and risks of assets against
the desired performance to achieve the organizational objectives (ISO55000,
2014). An asset is an item, thing or entity that has potential or actual value to
an organization (ibid.). All water utilities perform AM to some extent, ranging from simple to more complex solutions (Ugarelli, 2008). The potential
benefits of AM are many, and can include; improved financial performance,
managed risk, informed asset investment decisions, improved organizational
sustainability etc. (ISO55000, 2014; Alegre and Covas, 2015a).
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Principles of asset management
For AM to become a value-adding pursuit within a corporate framework, it
must be primarily concerned with filling a strategic role (Too and Too, 2010).
Asset managers must be proactive rather than reactive in their approach (ibid.).
Furthermore, at the heart of asset management lies continuous improvement
(Too and Too, 2010; Alegre et al., 2012; ISO55000, 2014). It has been stated
by Byrne (1996) that AM should be implemented in successive steps under
the principles of continuous improvement to allow for understanding of the
complexities and dynamics of the implementation process in a progressive
manner.
Asset rehabilitation
The management of physical assets requires rehabilitation efforts to be planned
and executed in a systematic manner to ensure the assets’ longevity. After balancing the costs, opportunities and risks against performance, a rehabilitation
effort is selected. The main approaches of rehabilitation are:
• Reactive method - repairs or maintenance are performed after a failure
has occurred.
• Condition based method - periodical inspections are made to determine
the quality of the assets. Rehabilitation is prioritized based on the condition of the asset.
• Proactive method - efforts are decided using decision support systems
to ensure the efforts are applied, and the assets serviced, before failure.
• Predictive method - an approach based on optimized reliability and performance at the lowest life cycle cost. Often performed using costbenefit analyses together with risk assessments and smart sensors.
Source: (Ugarelli, 2008)
Rehabilitation of physical assets has historically been performed either as a
reactive or, whenever possible, condition based methodology. With the introduction of smart technologies and better planning, proactive and predictive approaches are becoming more common. Utilities may, for example, use predictive approaches for low-cost assets and reactive for high-cost assets (Ugarelli
et al., 2009).
The responsibility of choosing the rehabilitation approach is dependent on the
organization’s division of labour. The next section discusses how an organization can divide asset responsibility in a manner which clarifies responsibilities

8
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and is compatible with the best practice theories presented in the rest of this
chapter.

2.1.2

Division of Asset Management Responsibilities

The complexity of managing an asset intensive business can be reduced by dividing tasks and responsibilities into three key entities; the asset owner, asset
manager and asset provider (Humphrey, 2003). This division of responsibilities is also referred to as the role model, with the title of asset provider renamed
as service provider (Balzer and Schorn, 2016). Figure 2.1 describes the separation and flow of AM concerns.
Asset owner

Asset manager

Asset provider

Sets business
values, and
corporate
strategy

Optimise the value
of the assets in line
with stakeholder’s
objectives

Deliver service
efficiently at the
level defined by
asset manager

Figure 2.1: Division of responsibilities (Too and Too, 2010)
• The asset owner is a top management position where the responsibilities are to set business values, corporate strategy and structure (Too
and Too, 2010). The asset owner defines the basic requirements for the
infrastructure system, such as acceptable risks, expected performance
levels, quality and financing. This role also acts as the contact entity for
the regulator while being responsible for the regulatory management
(Balzer and Schorn, 2016).
• The asset manager is responsible for converting the strategic decisions
of the asset owner into implementable work plans to meet the defined
targets. Thus, the focus is on asset strategies and decision making. In
turn, the asset manager instructs the operational implementation to a
asset provider who carries out the activities which have been requested
(ibid.).
• The asset provider’s job is to handle the frontline execution and scheduling of people and resources to render the services as defined by the asset
manager (Too and Too, 2010).
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The five process layers of asset management
AM can be decomposed into five process layers that are subject to the responsibilities within the asset management spectrum (Balzer and Schorn, 2016).
The activities of each process layer are managed by the three actors of the role
model (ibid.). In Figure 2.2 is an overview of the responsibilities within each
process layer. Clear interfaces are defined between the various layers so that
specific competencies can be properly mapped. The decision making process
follows a top-down approach while information flow regarding the state and
condition is bottom-up. The motivation behind the structure is that it introduces separation of concerns and liability between the levels (Gaarenstroom,
2014).

Figure 2.2: Asset management decomposed into process layers and the asset
management pyramid (Balzer and Schorn, 2016).

Effects of role division
Both positive and negative effects can be seen from introducing the role model.
In interviews with seven different grid operators in the Netherlands, Gaaren-

10

CHAPTER 2. THEORETICAL FRAMEWORK

stroom (2014) found that the model resulted in improved internal structure and
increased clarity of responsibilities and processes. Previous informal communication lines become formal communication lines due to the introduction of
formal interfaces, which may affect smaller companies more than large companies(ibid.). However, in the beginning of the implementation process, the
separated responsibilities caused increased double work. The asset provider
got “the feeling that the asset manager is constantly looking over the shoulder” (Gaarenstroom, 2014, p. 42). Moreover, the asset providers were also
afraid of losing responsibility, which caused demotivation among them.
Summary of infrastructure asset management
IAM is all activities of the process associated with sustaining and adding to
existing infrastructure. To do this, costs, opportunities and risks must be balanced against the desired performance of assets to achieve the organizational
objectives. The responsibilities of AM can be divided to three key entities; the
asset owner, asset manager and asset provider to reduce the complexity of the
process and clarify responsibilities.
To ensure AM is executed correctly, an organization needs a framework to
adhere to. The ISO 55000 series’ asset management system is a reputable AM
framework (Ma et al., 2014) and is described in the next section.

2.2

The Asset Management System

The asset management system (AMS), described in the ISO 55000 series, is
used to control, direct and coordinate AM activities (ISO55000, 2014). However, not all AM activities can be formalized through the system. Other aspects such as leadership, culture and motivation all have the ability to be a
significant influence factor on the achievability of the AM objectives and are
managed using other arrangements than the AMS (ibid.).
Contents of a management system
Management systems are frameworks of processes and procedures used by an
organization to ensure that it can fulfill all tasks required to achieve its objectives (Gaarenstroom, 2014). A management systems standard is a prescribed
framework of requirements to build a management system. The management
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systems standards are written in a generic way and merely prescribe what has
to be implemented and remain neutral on how it should be implemented.
The ISO 55000 series of AM standards, comprised of ISO 55000, ISO 55001
and ISO 55002, details the design of an AMS to control, direct and coordinate the AM activities in an organization. The AMS is compatible with the
role division model described in Section 2.1.2. In the following section, an
explanation of an AMS and its components per the ISO 55000 series is given.

2.2.1

Components of the ISO 55000 Asset Management System

The AMS has a prescribed structure, and should result from the organizational
objectives and the organizational plan. Its components are:
•
•
•
•

The asset management policy
The asset management objectives
The strategic asset management plan
The asset management plans, which are implemented in:
– Operational planning and control
– Supporting activities
– Control activities
– Other relevant processes
Source: (ISO55002, 2014, p. 1-2)

Apart from the four main components of the AMS, the ISO series has a list of
requirements to adhere to if an organization wishes to be certified by a certification body. The requirements are in six areas: Context of the organization,
Leadership, Planning, Support, Operation, Performance evaluation and Improvement (ISO55001, 2014). In the ISO 55000 series, the term performance
evaluation is used instead of performance assessment, however, they can be
used interchangeably.
The AMS may need to be housed at the utility’s top level, operating from a
corporate approach (Baird, 2013). By serving as a uniting function for the
general manager positions, the model can reduce the sparring and infighting
over specialized interests, reduce duplication of effort and centralize decisionmaking (ibid.).
Each component of the AMS does not necessarily have to be confined to its
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own document, instead it can be adapted to the organization’s size and needs.
Figure 2.3 describes the relationship between the components. The components are described briefly in the following paragraphs.

Figure 2.3: Relationship between key elements of an asset management system
(ISO55002, 2014)
Asset management policy
The asset management policy is a short statement that sets out the organization’s commitments and expectations for decisions, activities and behaviour
concerning AM (ISO55002, 2014). It describes the principles by which organizational objectives can be achieved by applying AM. Policy is a formal
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expression of the intentions and the direction of an organization, which should
be authorized by top management to demonstrate commitment.
Asset management objectives
The asset management objectives transform the required outcomes to be provided by the assets into activities described in the AM plans (ISO55002, 2014).
They are the link between organizational objectives and the AM plans. Objectives can be set on single assets, groups of assets and the entire AM portfolio.
Strategic asset management plan
The strategic asset management plan (SAMP) is a document which describes
and specifies how the organizational objectives are to be converted into AM
objectives. It defines the framework to achieve the AM objectives. It should
clearly document the process to establish the organization’s asset-related decisionmaking criteria.
Asset management plans
The asset management plans defines the activities that will be implemented
to meet the AM objectives and consequently the organizational objectives. It
includes the resources that will be applied to meet the objectives. For a large
organization it may be suitable to provide an AM plan for each asset class
(e.g. pump stations, pipelines, reservoirs for a water utility). The plan’s timehorizon is not set by the ISO standard, which means it may be adapted to
the needs of the organization. A modified template of an AM plan created
and used by the Icon Water water utility of Canberra, Australia is provided in
Annex C.
Summary of the asset management system
The AMS is used to control, direct and coordinate AM activities and is described in the ISO 55000 series. It has a prescribed structure and can bring
more benefits than just the achievement of asset objectives, such as reducing
duplication of efforts, reduce sparring and centralize decision-making. The
AMS has four key components: The AM policy, AM objectives, strategic asset management plan (SAMP) and the AM plans. Each component can be
adapted to the organization’s size and needs.
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With the overview of the AMS now given, the following section focuses on
the four AM activities selected for analysis.

2.3

Asset Management Activities

Each activity of planning, performance assessment, risk management and policy setting are crucial parts of a successfully implemented AM framework.
This section begins by describing the three decision levels of planning, a system to clarify responsibilities and ensure long-term goals are fulfilled by the
daily operations. Then it introduces the design of a performance assessment
system that is based on the three-tiered planning model. Finally, it gives a
brief introduction to risk management and the requirements of leadership and
policy.

2.3.1

Three Decision Levels of Planning

The planning of investments and rehabilitation of infrastructure should be
three tiered to ensure full alignment of corporate objectives with the daily operations (Alegre and Coelho, 2012). The three decision levels are:
• A strategic level that is driven by corporate long-term strategic views
and communicating strategic objectives and priorities to staff and departments.
• A tactical level where intermediate managers and department leads can
select medium-term solutions and strategic decisions.
• An operational level where the short-term actions are planned and implemented.
The strategic objectives are necessarily not the same as the corporate ones, instead, strategic objectives can be asset or process specific and more numerous.
Note the similarities with the division of AM responsibilities in Section 2.1.2.
The roles and responsibilities of the asset owner corresponds to the strategic
level of planning responsibilities, the asset manager with the tactical level, and
the service provider with the operational.
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Strategic level
The strategic level of planning is driven by corporate and long-term views and
is aimed at establishing and communicating the organization’s strategic priorities to both its staff and citizens (Alegre et al., 2015). This can be compared
with the requirements of the ISO 55000 series, which requires the company
to set up an asset management policy (ISO55001, 2014). There are two timespans to plan for, one “shorter” for the coming 10-20 years and one longer
for the next 20-100 years (Røstum et al., 2013). For example, a water utility
should plan for the required rate of replacement of the pipe network (a strategic
priority) in the longer time-span to avoid large maintenance bills in the future
(Malm et al., 2011; Røstum et al., 2013). The strategic planning should culminate into something known as the strategic plan, which describes the long-term
vision (Alegre and Covas, 2015a). The strategic plan shares many similarities
with the strategic asset management plan of the ISO 55000 series.
Tactical level
From the strategic plan and its objectives, a tactical plan can be set up. According to Alegre and Covas (2010) the tactical plan is on the medium-term,
which is about a 3-5 year time-horizon, and it decides which projects or interventions that will be performed. This is done with suitable methods and/or
models. While the strategic plan is used to set policy and direction, the tactical
plan should serve as a communication tool within the organization (Alegre et
al., 2015). With an example using pipes, the pipes to be maintained or replaced
are selected on an individual or a geographical basis. To perform prioritization
of areas in the pipe network for rehabilitation, one would use data such as the
materials used, camera inspections, pressure models etc. Apart from planning
of interventions, analysis to quantify the impact of the tactical decisions have
to be made. This tactical analysis horizon may be quite long and may even
equate the strategic planning horizon (Alegre et al., 2015).
Operational level
The tactical plan helps shape the operational plan, which states where the
short-term actions are to be made (Alegre and Covas, 2015a). The short-term
operational level is often on a 1-2 year time-horizon. Condition assessment is
a constant activity in the daily operations. To be beneficial, the condition assessment data needs to be translated into effective operational decisions (McDonald and Zhao, 2001; Ward, 2015).
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Performance Assessment

Performance assessment is any approach that allows for the evaluation of the
efficiency or effectiveness of a process or activity through performance measures (Alegre and Covas, 2015a). To make use of the data extracted from
performance assessment, a performance assessment system (PAS) should be
created. The PAS considers all areas of interest, stakeholders and influencing
factors in a certain environment (ibid.). Essentially, the PAS provides information that can be used for the purpose of making decisions (ibid.).
As the ISO standard merely states requirements for performance assessment,
a state-of-the-art water utility PAS framework in the AWARE-P and TRUST
research projects is an example of best practice for performance assessment.
This section will first describe the research projects and then present the framework for the PAS.
AWARE-P and TRUST
AWARE-P and TRUST were large scale research projects sponsored by the
European framework programs to create frameworks for long-term sustainable
planning of water utility assets. AWARE-P built upon previous efforts to create
an IAM methodology and associated tools (e.g. a PAS) to be used by the
industry (Alegre et al., 2012). TRUST built upon the efforts of AWARE-P
and both are compatible with ISO 55000 (Alegre and Covas, 2015a). In terms
of the PAS, the TRUST framework is principally the same as the AWARE-P
framework.

2.3.3

Design of a Performance Assessment System

The PAS of AWARE-P and TRUST is three tiered and based on the three decision levels of planning. Figure 2.4 illustrates how the three levels interlinks
with one another and provides alignment and feedback between the objectives
and plans of different levels. At each level of planning, five steps are undertaken.
Constructing the performance assessment system
The same steps are undertaken at each planning level and constitute an adapted
PDCA cycle. The steps are as follows:
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Figure 2.4: The relation between the three levels of planning. Source (Alegre
and Covas, 2015a)
(i) Definition of objectives, metrics and targets
(ii) Diagnosis
(iii) Plan production, including the identification, comparison and selection
of alternative solutions
(iv) Plan implementation
(v) Monitoring and review
Source: (Alegre and Coelho, 2012)
Metrics should address all three dimensions of performance, risk and cost
(Alegre and Coelho, 2012). Visualizing the metrics in graphs can also serve
as material for policy discussions with local politicians to clarify investment
needs (Røstum et al., 2013). For a comprehensive explanation of the steps in
the adapted PDCA cycle, see Appendix B. Most utilities have several elements
of a PAS in place already, but what is often missing is a review mechanism and
alignment between different management levels (Alegre and Covas, 2015b).
Figure 2.5 illustrates a single level of planning, the review mechanism and how
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information travels between levels.

Figure 2.5: The planning process at each decision level (strategic, tactical,
operational). Source: (Alegre and Covas, 2015b)
The objectives on the tactical level are based on the objectives on the strategic
level, thus any planned interventions will serve to fulfill the strategic objectives. Note that the set up of the PAS on the tactical level can only be done
after the strategic level. Similarly, the operational level must wait for the tactical level to be finished.
Summary of performance assessment
To derive information from the data on the performance of a process or activity,
a PAS should be constructed. The PAS considers all areas of interest and
should have three tiers of planning. On each level of planning, an adapted
PDCA cycle consisting of five steps is used. The PAS ensures the impact of
an intervention or investment can be measured.
The following section will give a short theoretical background to risk analysis, as risk management is necessary to ensure sustainable performance of the
assets.
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Risk Analysis

Risk analysis and the management of risks are integral parts of AM, which
when balanced together with cost and performance helps realize asset value
(Alegre and Coelho, 2012; ISO55000, 2014). Risk is defined as effect of
uncertainty on objectives and can be both positive and negative (ISO55000,
2014). Thus an organization should plan to both address risk and opportunities. Risks exist in all levels of planning and should be addressed using
standardized procedures to assess intervention alternatives (ISO55001, 2014,
p. 5).
The ISO 55000 series requires, among other things, that risk management
of assets needs to be standardized alongside the organization’s risk management approach, as well as for risk escalation mechanisms to be set in place
(ISO55001, 2014, p. 4-5; ISO55002, 2014, p. 7). It does not specify which
methods to use for the risk analysis, only the periodicity and contents of the
risk analysis. However, a brief introduction of risk analysis is presented to give
context.
All risk analysis are either quantitative or qualitative, where the quantitative
analysis calculates the size of the risk in numbers and qualitative analysis offers a description instead of a measurement of the risk (Lindhe, 2010). Risk
matrices are perhaps the most well known method to used to get an overview
of the risks involved. Although they are easy to use, a possible issue is that
it is hard to know which part of the cause-and-effect chain to calculate the
probability and effect for (ibid.). Another critique is given by Cox (2008) who
claims that there is no structured way of analyzing uncertainties in the matrix. But risk management is required by law for some utility actors, e.g. the
water filtration process is heavily regulated to ensure water quality (Näringsdepartementet, 2006). To enable efficient risk management, it is important that
information for the analysis as well as the results are communicated between
experts, decision makers and other relevant actors (Davidsson et al., 2003).
Since risk management must be standardized throughout the organization to
fulfill the requirements of the AMS, one necessity is the establishment of a risk
policy. Therefore, as the last part of the theoretical framework, the component
of leadership and policy of the ISO standard is presented.
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Leadership and Policy

It is top management’s responsibility to demonstrate AM leadership (ISO55001,
2014, p. 6). Top management commitment is key in the establishment of the
AMS (Gaarenstroom, 2014). This can for example be done by either communicating AM principles, establishing asset decision-making criteria, showing
support to AM activities, and assuring AM’s importance alongside issues such
as safety, quality, environment etc. Moreover, as mentioned in Section 2.2.1,
top management needs to set out an AM policy and other relevant policies in
the organization, e.g. for risk management. They should further ensure that
responsibilities and authorities of key functions are defined, i.e. they need to
establish job descriptions or include AM responsibilities in existing job descriptions (ISO55002, 2014, p. 7).
Summary of asset management activities
Alignment between corporate objectives and daily operations can be ensured
by dividing planning into three decision levels; Strategic, tactical and operational planning. The design of a state-of-the-art performance assessment system is based on the aforementioned three tiered construction, with objectives,
metrics and targets set for each planning horizon. Risk analysis needs to be performed regularly on the assets and its establishment as a standardized methodology is a key requirement of an asset management system. Top management
plays an important role in the establishment of the system, and should construct policies for AM and risk management, including mechanisms for risk
escalation.
With the four AM activities used for evaluation of the case company having
been described, the fourth and final section shifts the perspective from the
individual standards and activities to the consequences of standards and standardization.

2.4

Benefits and Common Criticism of Standards

As this thesis concerns the question of implementing an asset management
model by adhering to a management system standard, it will address criticism
and potential benefits of implementing such a standard. Due to similarities
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between management standards, there are several common points of criticism
and benefits that are applicable to the ISO 55000 series.
The generalizability of management standards
All ISO management systems, independent of subject area, have core elements in common. These include, for example, documented practices, internal audits, continuous improvement mechanisms and reviews (Poksinska et al.,
2003). Therefore, teachings from the implementation process of one ISO standard can still be relevant for the implementation of other ISO standards. The
ISO 55000 family of standards aligns with other major management systems
e.g. ISO 9001 (quality management) and ISO 14001 (environmental management) (Tjernberg, 2018).
Researchers have differing opinions about the applicability of management
standards. A generic international standard can by nature not be tailored to fit
all organizational requirements (Loan-Clarke, 1996). Whereas the fundamental criticism regarding the relevance of management standards is that it is not
possible for the standards to have specific contextual relevance, management
standards have been thoroughly tested and are therefore based on the general
elements essential for performance (Frank, 1991).
The signaling power of certification
According to Brunsson and Jacobsson (2002), standards and standardization
tend to be justified on the same grounds as rules and regulation. Standards
represent an effective way of transmitting information. Even if customers and
stakeholders are unfamiliar with the exact contents of the standard, certification serves as a seal of approval. Hence, a potential outcome of adapting a
standard is that stakeholders tend to have more faith in the certifying agency
than in the certified, simply assuming that the certification is desirable (Brunsson and Jacobsson, 2002).
In a similar vein, Curkovic and Pagell (1999) state that a certification for a
management system standard implies that a managerial system exists, but that
it does not guarantee its functionality. Furthermore, Brunsson and Jacobsson
(2002) discuss two strategies for implementing the standards. Organizations
may “standardize the practice” or “practise the standard”. The first strategy
implies that the practice is not changed but instead described in the language
of the standard, the second meaning modifying the practice in accordance to
what is stated in the standard.
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Conditions for successful implementation
As stated by Poksinska (2010), the most important organizational conditions
for implementing a standardized managerial system are internal motivation,
implementation strategy and involvement of people. Similar results were found
by Gaarenstroom (2014), who found the acknowledgement and management
of necessary cultural changes, a detailed implementation strategy and commitment from the employees to be some of the most critical success factors.
Effects of standardization
For a new management system standard such as the ISO 55000 series, top management may be unwilling to commit to the adoption without being provided a
solid business case. Standardization increases conformity, and can have both
positive and negative economic effects due to its influence on innovation and
technological diffusion (Tassey, 2000). It is also interesting to study the relation between the results of the implementation of a management system and the
initial expectations, which has been done previously by Terziovski et al. (1997)
and Zaramdini (2007) for other management systems standards. Terziovski et
al. (1997) tested the strength of the relationship between ISO 9000 certification
and organizational performance and found that it had no significant positive
impact. On the other hand, Zaramdini (2007) found that ISO 9000 certification
generated internal benefits such as improved control, reduction of incidents,
and cost reduction. Both Poksinska (2010) and Curkovic and Pagell (1999)
found that companies who are willing to invest the time and energy into doing the implementation process thoroughly and correctly do gain significant
benefits from the implementation.
Motivations for implementing a management standard
As for the motivations behind the implementation of a standard, Poksinska
(2010) showed that many organizations certified in ISO 9000 because they
were pressured by customers, without reflecting on whether or not ISO 9000
was appropriate to their business. In a slightly older study, Poksinska et al.
(2006) target Swedish companies in particular and reached similar conclusions, namely that the core motivation to implement a standard is dominated
by pressure from external forces. However, such a motivation may only derive
short-term benefits since companies may focus too much on the certification in
itself and lose sight of actually improving the processes. For these reasons, the
internal motivation to implement the standard and the culture of the organiza-

CHAPTER 2. THEORETICAL FRAMEWORK

23

tion are the most important conditions to achieve positive effects (Poksinska,
2010). This is corroborated by the results of Gotzamani and Tsiotras (2002),
who found that an organization’s motivations for deciding to implement an
AMS can significantly influence the results of the management system.
Top management responsibilities over the implementation process
Top management needs to show commitment and be involved in the process in
order to demonstrate the importance to other employees. Without the continuous support and commitment from top management, the true importance of the
initiative will be in doubt and the energy behind it will be weakened (Poksinska, 2010). It is of uttermost concern that managers involve employees in the
process of implementation. Additionally, Poksinska (2010) also states that all
employees need to know what is expected from them and be aware how their
work contributes to the fulfillment of the management system’s requirements.
The consequences of increased documentation
One of the chief criticisms of ISO 9000 is the amount of paperwork involved,
that it is excessive and unnecessary (Curkovic and Pagell, 1999). Managers
and employees can see it as another paper-driven process for bureaucrats to approve (ibid.). With that being said, many companies have used the documentation as a way of codifying knowledge. Adoption of management standards can
also facilitate training/development activities and help in terms of identifying
performance requirements and evaluating them (Loan-Clarke, 1996).
Standards as empty promises
Another criticism is that the commitment to the management standards is only
a fad or fashion and the certification provides no other values than income
to consulting firms (Poksinska et al., 2006). These opinions could be derived
from a misconception of the standards rather than a fault in the standards themselves (ibid.). Companies tend to focus on the documentation, not on the activities documented and fail to see that the purpose of the standard is not to
give directives, but to create a base for change and improvement (ibid.).
Critique of normative ideals
One should further keep a critical eye out for exaggeration and self-serving
statements which are only applicable to a handful of organizations (Dali and
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Lajtha, 2012). Often, some recommendations of a standard represents more of
a textbook ideal than a practical guideline (ibid.). Furthermore, they note that
it is common with “stakeholder” overkill in communication recommendations.
Conclusions of discussion of standards
It can be noted that the impact of management standards will differ considerably from organization to organization depending on the current internal and
external condition. There is no unanimous evidence that the adoption of management standards will lead to exceptional performance, however, many benefits are to be found, such as codified knowledge, clarifying processes, and
increased trust from external stakeholders. It is up to the company in question to make sure to maximize benefits of an implementation of a managerial
system or standard.

Chapter 3
Methodology
The aim of this chapter is to fortify the reliability of the findings and conclusions derived from this thesis.

3.1

Qualitative Case Study

A qualitative case study method was selected due to the research being conducted on an ongoing phenomenon, the shift towards asset management, in the
context of public infrastructure management. Case studies have often been
viewed as a useful tool for the preliminary, exploratory stage of a research
project (Rowley, 2002). They are the preferred strategy when "how" or "why"
questions are posed, when the investigator has little control over events and
when the focus is on a contemporary phenomenon within some real-life context (Yin, 2014). The case study approach enables researchers to recognize
suitable theoretical explanations from individual observation to statements of
general patterns or laws (Collis and Hussey, 2014).

3.2

Research Design and Strategy

The thesis subject was studied over a five-month period at the case company.
The workflow of the thesis was an iterative process. As more knowledge was
obtained from the literature review and interview study, the problem formulation was continuously re-evaluated during the early stages of the project. The
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writing process and analysis of information was a continuous activity during
the course of the thesis. Figure 3.1 illustrates the entire thesis process.
Development of the problem formulation
The initial problem formulation was within the domain of “System logic and
adaptation of business models in smart infrastructure”, a project delivery for
the Mistra InfraMaint research project. Mistra InfraMaint is a research programme focusing on smart maintenance of infrastructure. The original problem statement focused on how a water utility could achieve long-term sustainability in its management of the pipe network with the use of smart technologies. However, from an early phase of the study, preliminary findings
and impressions of the organization suggested that the research area of management, more specifically the adaptation of AM models and systems would
greatly benefit the case company and steer the project to deliver more useful
results. This increased the scope of asset types to all physical assets that are
part of the service provided by a water utility, not just the pipe network.
Division into project phases
The thesis was split into two project phases: A pre-study phase and a data collection phase. In the very beginning of the thesis, kick-off meetings were held
together with the supervisors which served as a base for the literature review
and pre-study phase. The literature review and pre-study material then served
as a basis for the data collection phase. Throughout the thesis, interviews were
held with relevant employees at the case company.
Structuring the empirical findings
Based on the literature review and pre-study interviews, the ISO 55000 series
framework for an asset management system was selected as best practice in
AM. Since the framework is comprehensive, a subset of strategic AM activities was selected for analysis in this study to narrow the scope of the thesis.
The activities are listed in Section 1.3. Based on the collected empirical data
themes were identified for each activity. The themes were associated with either one or more requirements of the ISO standard or to pain points of current
AM practices reflected by multiple respondents. The themes were introduced
with the purpose of structuring the empirical findings in a way so that the
themes encompass the necessary information to describe the current situation
and potential issues of AM at the case company. Furthermore, they were meant
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to facilitate the findings to be analyzed and compared in the Discussion chapter
against the recommendations of the ISO standard and the theories presented
for each activity in the Theoretical Framework.

Problem
formulation

Literature
Review

Writing process and
Continuous analysis

Interview

study

Results and
Conclusions

Figure 3.1: Research Design
In the following section the project phases will be described in detail. After
presenting the project phases and their differences, the processes that overlapped both phases are left to be addressed, that is: The literature review, the
interview methodology and an explanation of how observations, interactions
with internal software, and internal documents were used as part of the information gathering process.

3.3

Project Phases

3.3.1

Pre-study Phase

Collis and Hussey (2014) defines the pre-study as the process to become familiar with the context in which the case study is performed. The pre-study
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phase was conducted to obtain a better knowledge about the current situation
of the case company and the latest research in AM.
Pre-study interviewee selection
Unstructured interviews with the managers of the units Project Strategic Planning and Pipe Network Development were conducted to get an understanding
of the strategic and tactical planning at the case company. These units were
approached first due to their connection to the strategic planning of the pipe
network’s assets. During these first unstructured interviews exploratory questions were asked to the interviewees in order to narrow down on issues related
to the initial problem formulation of long-term sustainability of the pipe network. An answer from the interviewee often served as a basis for the next
question and the communication was open.
The interview results guided the researchers to finding relevant internal documents and policies as well as pointing out potential future interviewees and
interview topics. Inherently, the method commonly referred to as snowball
sampling was used (Lewis-Beck et al., 2003). As the pre-study progressed,
the structure of the interviews became more clear and more units from the
Pipe Network department were involved to understand how short-term asset
planning was conducted and how the units cooperate with one another. Semistructured interviews were held with engineers at the Pipe Network Development unit, a senior water utility researcher from the RISE institute as well as
the heads of the Pipe Network Technology and Pipe Network Pipe units. The
semi-structured interview questions during the pre-study phase encompassed
the four AM activities. However, the interview questions were still evolving
and updated from one interview to the other. For more details as to how the
interviews were conducted and for a grouping of the interview subjects consult
Section 3.4.1.
The pre-study resulted in the final version of the problem formulation and
transitioned the project into the data collection phase.

3.3.2

Data Collection Phase

The beginning of the data collection phase of this thesis signified that the final version of the problem formulation had been composed. The interview
questions were selected and standardized to fit the final problem formulation.
Hence, the semi-structured interviews in the data collection phase followed
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the interview template in Appendix D. Instead of solely depending on the
recommendations from snowball sampling as in the pre-study, interview subjects were also pursued based on their position in the organizational structure.
Specifically, they were approached if the description of their duties in the organization’s intranet was related to the selected AM activities.
Targeted interviews
Targeted interviews in the data collection phase enabled extraction of relevant information from interviewees regarding the selected AM activities for
more infrastructure assets than only the pipe network. New interviewees were
brought in from the Pipe Network, Water Production and Wastewater Treatment department, while one interviewee from the pre-study phase (manager of
Project Strategic Planning) was interviewed again for more in-depth questions.
The new interviewees from the Water Production and Wastewater Treatment
department were all from units responsible for the maintenance and planning
of their department’s respective assets.
Interacting and experimenting with internal software and services
Internal software related to performance assessment were explored and tested,
mainly the case company’s performance assessment system (known as ILS). In
addition, the internal search engine and knowledge database was used to find
or search for material such as internal policies, methodologies, consulting reports, company statements and similar documents of value to the investigation.

3.4

Information Sources

3.4.1

Interview Methodology

Interviews were continuously conducted during the different project phases
and were grouped according to the corresponding project phase in which they
were performed. In total, fourteen interviews were conducted. Seven interviews were part of the pre-study and the remaining seven as part of the data
collection phase. Concurrently with the interview process, discussions were
held with the supervisors for the thesis.
All interviews can be found in Table 3.1 ordered by which date the interview
was conducted. The table displays interview subjects split into the two phases
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of the thesis. The interviewee subjects have been chronologically numbered,
and the interview date as well as a description of the interviewees position at
the case company is given. The interview type is indicated as either unstructured or semi-structured. Moreover, the two groups were further split so that
each contained two subgroups, Managers and Employees. A manager would
be either top management or someone in charge of a department or unit, and
an employee would be including various roles and rankings besides the ones
considered management positions.
Procedure and processing of interviews
The interviews lasted around 60 minutes and all except from two interviews
were recorded with the permission from the interviewees. An invitation to the
interview subject was sent beforehand, together with a short introduction of
the researchers and the purpose of the interview. During the interviews notes
were taken by one of the researchers, noting down both interesting comments
as well as eventual thoughts and follow-up questions. Both researchers were
present during all the interviews to not let interviewer bias enter the equation,
as suggested by Collis and Hussey (2014). During processing, the interviews
were parsed with the content analysis method, which might result in failing
to identify the key themes and categories (Hsieh and Shannon, 2005). This
issue was addressed by performing the content analysis by each researcher
separately, and afterwards, comparing the results.
An issue with unstructured and semi-structured interviews is that it is difficult
to transcribe all the questions and answers and thus making it challenging to
analyze them (Collis and Hussey, 2014). For precisely this reason the interviews were recorded when consent was given by the interview subject. This
facilitates extraction and analysis of important topics discussed and helps avoid
misunderstandings and wrongful interpretations (Collis and Hussey, 2014).
Triangulation
Yin (2014) suggests that interviews should be viewed as verbal reports that
needs to be corroborated from others before the accuracy of the data can be
assumed. Triangulating the data received from interviews with various sources
and thereby validating or dismissing the data will increase the integrity of the
study, while at the same time reduce interviewer bias. The sources used for
validating interviews in this report was internal documents and observations,
which is discussed later in this chapter.
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Research
Phase

Pre-study

Interview
Number

Date

1

12.02.2019 Manager of PSP Project and Strategic
Planning unit
18.02.2019 Manager of LU - Pipe
Network Planning and
Investigation unit
01.03.2019 Engineer 1 at LU
12.03.2019 RISE senior researcher
13.03.2019 Manager of LT - Pipe
Network Technology
unit
13.03.2019 Engineer 2 at LU
19.03.2019 Manager of LR - Pipe
Network Pipe unit
11.04.2019 Sustainable operations
manager
15.04.2019 Manager of A *- Wastewater Treatment
17.04.2019 Engineer 3 at LU
23.04.2019 Manager of AP *Wastewater
Treatment Planning and
Investigation unit
23.04.2019 Manager of PSP
29.04.2019 Manager of V - Water
Production department
29.04.2019 Manager of AU - Wastewater Treatment Maintenance
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3
4
5

6
7
8
Data
Collection

9
10
11

12
13
14

Interviewee

Interview Type
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unstructured

Manager(M)
Employee(E)
M

unstructured

M

semi-structured
semi-structured
semi-structured

E
**
M

semi-structured
semi-structured

E
M

semi-structured

M

semi-structured

M

semi-structured
semi-structured

E
M

semi-structured
semi-structured

M
M

semi-structure

M

Table 3.1: Interviews conducted as part of the pre-study and data collection
phases
* Interview was not recorded.
** Interviewee was not employed by case company.

32

3.4.2

CHAPTER 3. METHODOLOGY

Literature Review

The majority of the literature review was conducted during the pre-study phase
of the project, however, new literature was still added during the data collection
phase. Collis and Hussey (2014) explain that a literature review refers to the
viewing of all secondary data sources that are relevant to a particular research
study. During the course of the thesis, state-of-the-art AM procedures were
mapped through a literature review of the latest AM guidelines from both the
industry and the scientific community. An emphasis was made on AM procedures specifically developed for water utilities and ISO standards.
The literature review revealed methodologies from similar studies that was
used as inspirations for the design and execution of this research. Moreover,
the literature review shaped the process of data gathering. It also facilitated
the understanding of the empirical data that was collected throughout the investigation. The main sources for finding literature has been Web of Science,
Google Scholar and KTHB Primo, the KTH library search engine.
These are the main keywords and phrases used for finding literature:
Infrastructure asset management, asset management systems, implementing
management systems, water utility asset management, case study research,
implementation of asset management, ISO asset management standard, Implementation of ISO standards,

3.4.3

Observations and Internal Documents

In addition to the performed interviews and literature review, on average three
workdays a week were spent by the researchers at the case company office
during the five-month period. This equals a total of an estimated 60 days.
During the hours spent at the office, apart from the interviews, literature study
and writing process, the activities could consist of casual conversation with
employees and consultants, participation and observation in workshops and
events, as well as directly observing work culture and daily work activities.
As part of the information gathering process was also the collection of internal documents such as annual- and committee reports, organizational charts,
company statements, corporate strategic plans and government decisions combined with other external documents. These documents were either found on
the company intranet, sent by employees or sent by the thesis supervisor at the
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company.
Since the researchers were present at the location under study, the research
could benefit from the full strength of the case study approach’s repertoire, i.e.
its ability to deal with a variety of evidence including: Documents, artifacts,
interviews, and direct observations (Yin, 2014). A common criticism of the
case study approach is that the derivatives are not reliable enough in the larger
perspective or cross cases. To deal with this, a case study should report for
the validity, reliability and generalizability (ibid.), as done accordingly in the
following section.

3.5

Validity, Reliability and Generalizability

Researcher bias and other error sources can negatively impact the trustworthiness and quality of a research or study. In case studies it is thus especially
important to assess the quality in terms of validity and reliability (Collis and
Hussey, 2014; Yin, 2014). Consequently, the integrity of the thesis is discussed in this section.

3.5.1

Validity

Validity is defined as a measurement of the relevance of information. The thesis can be considered valid if it accurately describes the context under investigation and it measures what the researchers intended to measure (Collis and
Hussey, 2014). Yin (2014) continues with the argument that it is important to
avoid subjective judgments to achieve validity. The literature review upholds
a satisfactory level of validity as the sources and material gathered are from
trusted journals and leading scientists within their respecting field. Many papers and researchers cited has had an impact within the scientific community
and industry. Some sources cited are widely accepted to such an extent that
they are used as standards and best practices in the industry context. The articles were critically selected so that they had a relevance to the problem under
investigation and efforts were made to limit and sort out pieces of information
which on its own were interesting but to this study were considered irrelevant
information. This with the intent to increase validity.
Interviews were kept open and a back and forth discussion together with the
interviewed subject was encouraged. The structure in which the interviews
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was performed allowed for the researchers to probe for relevant information
without limiting or guiding the answers which can taint and corrupt the information received. During the analysis stage the interviews were parsed with the
content analysis method by both researchers separately and afterwards compared, thus increasing the validity of this study.

3.5.2

Reliability

Yin (2014) states that a reliable study should yield the same findings and conclusions if the same approach and methodology is followed and repeated by another researcher following the same procedures. Similarly, Collis and Hussey
(2014) claims that the research can be considered reliable if the measurements
it includes are accurate.
The likelihood for variance of the results is reduced by presenting a case study
protocol detailing how the study has been conducted (Yin, 2014). This thesis
presented instructions on how the project phases, interviews and observations
were made. It presented the procedures necessary for attaining that data including the keywords and search phrases used to collect scientific material.
For this reason, the literature review part of the study can be considered to
reach a satisfactory level of reliability. The researchers do not think repeated
research trials would result in a high variance of material and knowledge.
The case study included an interview study consisting of mostly semi-structured
interviews mixed with a few unstructured interviews. Unstructured interviews
lower the reliability of a study because questions will vary depending on who
is asking. The same outcomes and conclusions can potentially not be drawn
(Collis and Hussey, 2014). However, the low amount of unstructured interviews minimizes this risk.
To negate the effect on reliability from the unstructured interviews, as suggested by Yin (2014), this research viewed the interviews as verbal reports
that needed to be corroborated and cross checked before perceived as accurate information. This introduced triangulation of data. By triangulating the
data, the thesis’ reliability was increased. In addition, the study presented a
description on how the interviews were managed by the researchers. Both the
selection of interview candidates, the sorting into groupings and explanations
on how the interviews were performed were presented earlier in this chapter.
This will also contribute to increasing the reliability of the study. Finally, the
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interview questions are presented in Appendix D, further facilitating replication of this study.

3.5.3

Generalizability

Generalizability, also commonly referred to as external validity, is the extent
of which the research findings can be used and applied to contexts outside of
the specific case (Yin, 2014). According to Collis and Hussey (2014) case
studies are often associated with a high level of validity but a low level of generalizability. Since this case study was conducted at a case company that is
operating in one specific market and is subject to a specific political climate
and geographical region, the generalizability is potentially limited. However,
the ISO 55000 series is an international standard that advocates it’s usage in
all geographical regions and climates. The application of the standard in the
context of the case company will allow for findings that can be relevant for
other actors and research projects. Although one should be careful of blindly
generalizing all thesis results, the researchers believe that the managerial implications in Section 7.2 are of value to all businesses or organizations who
handle infrastructure assets, as well as to the scientific community.

3.6

Ethics

Research can impose implications and cause harm to participants if not conducted in accordance to certain principles and guidelines. This thesis follows
the guidelines of confidentiality, anonymity and informed consent presented
below.

3.6.1

Informed Consent

Upholding the principle of informed consent in qualitative research means respecting that participants can exercise their rights as autonomous persons to
voluntarily accept or refuse to participate in the study (Orb et al., 2001). This
thesis adhered to this principle by ensuring that all the interviewees were informed about the purpose of the study and what the context of the interview
was beforehand in order to make an informed decision. Furthermore, the participants were informed about that they had the right to deny interview re-
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quests, as well being notified that they had the right to stop the interview at
any given time. At no point in time should they feel forced by any party to
participate, neither by the researchers nor the employer, since that would impose a conflict and not be in coherence with the thesis guidelines and interview
principles.

3.6.2

Confidentiality and Anonymity

To prevent imposing disadvantage to the participant, or cause disturbance when
conducting an interview, the information received was handled with care and
not disclosed to any third parties without consent. The information received
was also reported honestly without tweaking it to benefit the research or others.
All the interviewees were assured their anonymity as recommended by Collis
and Hussey (2014) as it encouraged interviewees to give more open responses.
Therefore, in this paper all the performed interviews were documented in a way
to state only the work positions and not disclose any personal identifiers.

Chapter 4
Case Company Description
The aim of this chapter is to provide an understanding of the departments and
units managing the infrastructure assets in the case company. Moreover, the
aim is to give context to the activities and themes presented in the Empirical
Findings chapter.

4.1

Case Setting

Stockholm Vatten AB is the largest water utility company in Sweden, providing service to 1.4 million people in the municipalities of Stockholm and Huddinge (SVOA Årsredovisning, 2018). Together with the company Stockholm
Avfall AB it forms Stockholm Vatten och Avfall AB (SVOA), responsible for
the production and distribution of clean drinking water, wastewater treatment
and waste disposal to most of Stockholm. SVOA is wholly owned by the municipalities of Stockholm and Huddinge. Since the first water service network
in Stockholm was inaugurated in 1861, continuous expansion has seen the
network grow to two water treatment plants, two wastewater treatment plants,
over 2000 kilometers of water pipes and over 3000 kilometers of sewage pipes
(SVOA Årsredovisning, 2018).
Increased pressure is put on the water network from population growth, climate change and environmental concerns. The water network is seeing large
investments to prepare for the future, such as the project Stockholms Framtida
Avloppsrening (SFA), a 9 billion SEK project spanning 2016-2029 to upgrade
the wastewater treatment services.
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SVOA is subject to the long-term goals set by the municipality of Stockholm
until 2040, which they are mandated to create metrics for. The goals are:
•
•
•
•

A Stockholm that sticks together
A climate-smart Stockholm
A financially sustainable Stockholm
A democratically sustainable Stockholm
(Stockholms Stad, 2019)

Apart from the long-term goals set by the municipality, SVOA has its own
corporate objectives.

4.2

Organizational Structure

This section describes the organizational structure of SVOA. It will specifically
focus on the operation of the departments and units who own and manage the
main infrastructure assets of the company. Aside from the large asset managing departments, the unit Project Strategic Planning (PSP) is also addressed
in the end of the chapter as it is the only unit with a cross-departmental focus
and strategic responsibilities.

4.2.1

Overview

SVOA is divided into nine departments. The organizational structure can be
seen in Figure 4.1, with the main infrastructure asset owners having bolded
borders. The departments in the organization are: Business and Employee Development, Procurement and IT, Customer and Communication, Wastewater
Treatment, Water Production, Pipe Network, Project, Waste and SFA.
The first two mentioned departments, Business and Employee Development
and Procurement and IT, are support functions in the organization. As their
names suggest, they handle issues related to business development (e.g. sustainability), and financials, procurement and IT respectively. Customer and
Communication handles business relations with customers of the company.
Wastewater Treatment, Water Production and Pipe Network are each large
infrastructure asset managing departments and are described in more detail
later in the next section. The Project department manages investment projects
in the company and acts as a repository for personnel specialized in project
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Figure 4.1: Organizational structure at SVOA.
management. The Waste department manages waste disposal related issues,
however, the service of waste disposal is outsourced by SVOA. Lastly, SFA is
a temporary department created to manage the very large SFA project (briefly
described in the previous section).

4.2.2

The Wastewater Treatment, Water Production and
Pipe Network departments

The Wastewater Treatment department (internally referred to as ’A’) manages
the two wastewater treatment facilities of Bromma and Henriksdal and the
assets tied to them. The Water Production department (’V’) manages the two
drinking water filtration plants at Norsborg and Lovön. The Pipe Network
department (’L’) manages the pipes, reservoirs and machines necessary for
pumping water from the drinking water plants to the customer as well as the
wastewater from the customer to the wastewater treatment plants.
General characteristics
Each department makes large investments to either renew, replace or add to
their current assets. Each department has a unit responsible conducting investigations as to which investments are to be made within the coming years to
increase the performance of the assets. These units are in this thesis referred to
as investigatory units. All assets need to be either serviced or replaced at regular intervals. To make all the investments necessary to maintain the service of

40

CHAPTER 4. CASE COMPANY DESCRIPTION

the assets, every department has to compile a list of the projects needed (both
new investments and maintenance projects), referred to as the investment list.
Each department perform activities that ensure the functionality of the assets,
these activities are managed by the maintenance and operations units. The
maintenance units ensure the service of the assets by applying preventative
maintenance, e.g. lubrication, and reactive maintenance, e.g. replacing a part
when something breaks. The operations units manage daily operations of the
assets. The operations unit is either combined with the maintenance unit (such
as in the Pipe Network department) or the duties of maintenance and operations are separated in separate units (the case for Wastewater Treatment and
Water Production). The investigatory unit is dependent on the information and
input from the operations and maintenance units of its department.
The Pipe Network department
Figure 4.2 demonstrates the units of the Pipe Network department. The department has five units: Pipe Network Development, Pipe Network Pipes, Pipe
Network Technology, Pipe Network Material and Pipe Network Production.
The first three mentioned units play an important role in the maintenance and
planning of the functionality of the network. As a consequence, they are detailed below.
Pipe Network Development
The Pipe Network Development unit (’LU’) is the investigatory unit in the
Pipe Network department. A typical investigation performed by this unit could
be hydraulic modelling where the engineer e.g. model the pressure, identify
bottlenecks, overloaded pipes or find sewage overflows. This information is
used to make informed investment decisions. Thus LU has the responsibility
to plan for improvements of the pipe network and proactively manage the pipe
system. To be able to perform these tasks the unit is reliant on information
coming top down from the PSP unit (described at the end of this chapter) and
bottom up from the units LR and LT (described below).
Pipe Network Pipes and Pipe Network Technology
Pipe Network Pipes (’LR’) and Pipe Network Technology (’LT’) are responsible for the maintenance and operations of the water, wastewater and stormwater pipes, as well as the other assets surrounding the pipe network such as
pump stations and water reservoirs. The responsibility is split such that LT
is the unit responsible for all assets with mechanical parts, e.g. water pump
stations while the LR unit is responsible for the pipes, vents, tunnels etc. Both
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Figure 4.2: The Pipe Network (L) department.
units receive and respond to functional anomalies and complaints. Both units
perform regular inspections of the network and perform reactive and increasingly proactive maintenance of the assets. Furthermore, they also formulate
status reports which they send to their investigatory unit LU. When an intervention alternative has been selected (jointly with LU or solely by LU), they
are the ones performing the job. In short, they are the frontline executioners.
The Wastewater Treatment department
The Wastewater Treatment department has five main units: Bromma Operations, Henriksdal Operations, Wastewater Environment, Wastewater Treatment Maintenance, and Development and Investment. As the wastewater treatment process is heavily regulated, the department is under extra scrutiny of
regulatory government agencies and laws such as The Swedish Environmental Code (in Swedish: Miljöbalken). The maintenance and development units
will be described briefly below as they are the main actors in the maintenance
and planning of the functionality of the treatment facilities.
Development and Investment and Wastewater Maintenance
Development and Investment (’AP’) is the investigatory unit of the department
and acts as a supporting entity to the other units. Similarly to Pipe Network
Investigations, it plans for the future of its assets and makes informed investment decisions using information from PSP and the department’s maintenance
and operations units.
Wastewater Maintenance (’AU’) is the unit responsible for the servicing and
maintenance of the machinery within the wastewater treatment facilities. Their
most important task is to develop the maintenance procedures and ensure the
functionality of equipment.
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The Water Production department
This department has five units: Bornsjön, Lovö Water Filtration Plant, Norsborg Water Filtration Plant, Water Process Development and Water Production
Technology. Apart from the water filtration plants they are also a large property owner of the surrounding land to the water reserve Bornsjön. The unit
Water Process Development (’VP’) is the investigatory unit of the department
and is responsible for the development of technology and processes at the two
water filtration plants.
Project Strategic Planning unit
It is the responsibility of Project Strategic Planning (’PSP’) to provide the
information to other departments of future developments in terms of trends,
climate change, population growth, stakeholder concerns etc. By doing this,
the unit serves as a source of strategic information that provides the boundary
conditions the other departments should incorporate within their own analysis.
Although the unit is situated in the Project department on the organizational
chart, cross-department and overall issues are supposed to be recognized and
taken on by the PSP unit. The unit initializes pilot projects and performs investigations that can involve many departments and have a component of horizontal integration and is the only unit with this cross-departmental focus.
PSP creates a document called the strategic plan, a document which details
areas of focus for the departments of SVOA to help them work towards the vision of the company. It also details the main external challenges the company
is facing. The strategic plan has a five year time-horizon and is updated annually. The document lays the foundation for the operations and budget planning.
The process of developing the plan is a collaborative effort between PSP and
the management team, which consists of the heads of departments.

Chapter 5
Empirical Findings
Information on the four activities of AM selected for analysis at the case company was gathered using interviews, company documents, interactions in the
office and interactions with internal systems. The chapter begins by describing
the case company’s experiences with AM in the years before, as AM builds on
continuous improvement of processes already in place. This serves as a background as to why the AM maturity at SVOA is at its current level and provides
context for the AM themes presented in this chapter.

5.1

The History of Asset Management at SVOA

After a change of leadership in 2007, SVOA received new owner directives.
These new directives lead to a cut down of about one third of the staff (from 548
to 317 employees) and the removal of proactive maintenance efforts (SVOA
Internal Report, 2015). Respondents working at SVOA during the change explained that the owner directives from the municipality of Stockholm did not
stimulate long-term planning and focused solely on reactive rehabilitation (Interviews 7, 9, 14 in Table 3.1). AM was not to be prioritized and despite efforts
in the previous years to establish thorough AM procedures such projects were
scrapped completely, as evident from internal reports (SVOA Internal Report,
2007).
Since 2017, the organization has been adhering to the current owner directives
which reinstated the proactive maintenance (SVOA Strategisk Plan, 2016).
Several new proactive efforts have been set in motion since (SVOA Strate-
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gisk Plan, 2019). Further, the organization claims to put more emphasis on
long-term vision and goals than previously (Interview 1). Before 2017 the
organization worked with balanced scorecards where the goals, KPI and activities were on a one year time-horizon. A system that received criticism for
being overly complicated and ineffective (Interviews 8, 9). The new culture
of long-term planning is supposed to be enforced by the fact that the balanced
scorecard system has been replaced by the current system, which constitutes
of the following:
• Strategic plans which cover the following five years of large projects and
internal initiatives.
• A company vision that in conjunction with the vision of the municipality
of Stockholm extends to 2040.
• Corporate objectives extending to 2040 that are generated from the company vision and owner directives.
The strategic plan is updated jointly with the municipality’s decision of a budget for the following fiscal year.

5.2

Asset Management Activities at SVOA

This section presents the empirical findings regarding the four activities of
strategic, tactical and operational planning, performance assessment, risk management, and leadership and policy. For each activity, multiple themes are
presented that are either related to the requirements of the ISO standard, the
best practice presented in the theoretical framework or pain points shared by
multiple respondents.
For certain themes, respondent citations will be included to either explain a
train of thought or emphasize why the theme is considered a pain point. At
the end of this chapter, emerging patterns of challenges the case company is
facing when implementing an AM model are described.

5.2.1

Management and Planning of Assets

Planning for the future of the assets at SVOA is a critical task dependent on
the input from many different units. As described in Section 4.2.2, SVOA’s
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intermediary investment planning is made by the investigatory units. Shortterm investments are in turn made by the operations and maintenance units.
On the other hand, long-term planning responsibility is not as clear of a process in the organization. No top management decision on how the long-term
planning is to be conducted and integrated with the short-term has been made
(Interviews 2, 6, 11). However, it does not imply the assets will stop functioning soon. In fact, SVOA has successfully operated in Stockholm for over
100 years. But without proper long-term planning, future developments such
as large scale demographic changes, expansions of new housing and climate
change can cause issues further down the road.
This section begins by presenting organization’s views on PSP, due to them
acting as a source of strategic information although their responsibility over
strategic decision making is undefined. Then, it looks at the organization’s
division of asset and long-term planning responsibilities. Finally, it presents
the respondent’s view of resource provision for long-term investments.
How the organization views PSP
As mentioned in the Case Company Description chapter, the Project Strategic
Planning unit (PSP) has a responsibility to provide the boundary conditions
the other departments should incorporate into their analysis of their system
e.g. an example is that the Pipe Network department wish to know how many
recipients there will be in the future in the different areas of Stockholm (Interviews 2, 3), and Wastewater Treatment department want to know if any new
regulations might be coming that requires planning for in advance (Interviews
9, 11). Consequently, other departments in the organization rely on PSP to
plan for the future. The unit is therefore of high importance for the long-term
planning of the assets and was an often brought up theme.
Cross-departmental issues was also to be recognized by the PSP unit. Silo
mentality when planning, i.e. only focusing on ones own department and not
seeing the big picture, is still a problem in the organization (Interviews 1, 9,
13, 14). The cross-departmental focus of PSP is thus a tool to reduce this
silo-mentality:
“We can see the entire context surrounding the different departments in a
way in which the individual departments can not. We have a tradition of silo
mentality in our organization and little collaboration in between silos.”
- Interview 1, PSP manager
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Since PSP has a bird’s eye view of the organization, it raises the question of
what their responsibility over strategic decisions is.
Uncertainty of shouldering planning responsibility
PSP are skeptical of how much strategic planning responsibility they want to
shoulder. Making decisions for the long-term is difficult, and they fear ending
up in a situation that is hard to control:
“In 2040-2050 there may be a completely new set of rules, which means we
might risk locking us into something we don’t know how to handle then”.
- Interview 1, PSP manager
Furthermore, there is no top management decision as to which predicted future
developments are within PSP mandate to prepare measures for, including the
scale of the measures (Interview 1).
PSP do not have a formalized mandate to prescribe projects that need be undertaken by an individual department, however, they can lift issues and impact
their implementation through dialogue. An example of this is the question of
treatment of pharmaceuticals in the wastewater treatment facilities. PSP initiated a process in which the Wastewater Treatment department are to deliver
an action plan on how to implement this feature in the future (Interview, managers of 1, 9, 11). However, this and similar initiatives are troublesome to add
to the current investment list, as they do not fit with the development schedule of the department. Especially since there is no corporate long-term vision
for the department’s future development (Interview 11). Top management is
expected to clarify the direction of the departments’ development:
"I could think that a strategic decision on the corporate level is needed to
introduce pharmaceutical treatment.".
- Interview 11, AP manager
Division of asset responsibilities
The current division of asset responsibilities provokes the question of who
answers to who at SVOA. As the largest water utility in Sweden, SVOA recognizes the need for role separation. The title of asset owner in the respective
departments is with the operations units (Interviews 2, 5, 7, 14). This means
the maintenance units of the Wastewater Treatment and Water Production departments answer to the demands of their respective operations unit (the main-
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tenance and operation duties are combined in the Pipe Network department).
Similarly, the investigatory unit can be overruled by the operations unit, e.g.
when deciding on the material in new pipes (Interviews 2, 3).
The placement of asset owner responsibilities to the operations units was not
considered problematic by some respondents (Interviews 2, 5, 7). However, in
the Wastewater Treatment department it was claimed that the shared responsibilities of asset owner and asset provider for the operations unit was troublesome due to overlapping responsibilities (Interview 14). A pattern emerged
where respondents claimed to never have reflected on the consequences on
long-term planning caused by this division of responsibilities (Interviews 2, 5,
7, 11).
Long-term planning responsibility
It is unclear who ensures the sustainability of the long-term planning over the
assets. Moreover, the company does not have an asset management policy (see
Section 5.2.4). SVOA has established some guidelines for the future, e.g. the
corporate vision and corporate objectives (SVOA Strategisk Plan, 2019). Despite the guidelines, it is seen as difficult to plan for the long-term (Interviews
2, 9, 11). The investigatory unit was pointed as responsible for the long-term
planning (Interviews 2, 9, 13, 14). This responsibility, however, comes without any documents or recommendations as to how the long-term planning is
integrated with the short-term (ibid.). Each investigatory unit has come up
with their own solution to planning, e.g. assigning an official role in the unit
as ’long-term planner’ (Interview 11). Other units share the responsibility of
long-term planning among all employees (Interview 2).
A common practice within all departments is the use of the strategic plan created by the unit PSP as a skeleton for long-term planning. However, the strategic plan was described as not strategic at all. It was instead viewed as being
“more of an operational plan” due to its short-term focus and lack of guidance for long-term development (Interviews 6, 11). The contents of the plan
could impact long-term planning more if it was an abstract template that contained policies which point out the direction in which the individual departments should take action on going forward (Interview 9, 11). An emerging
pattern was therefor the lack of guidance for long-term planning at SVOA.
When planning, a diagnosis of the system is always made to ensure the right
investments are selected. In the organization there is a perception that top
management listens to demands and approve investments if the documentation
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is there to support it, evident in the following paragraphs.
The impact of planning on resource provision.
None of the respondents expressed dissatisfaction with the provision of resources by top management for long-term investments. Instead they emphasized that it is due to a lack of human resources that not all investments required
actually gets initiated, directly in terms of manpower to execute projects or indirectly in terms of manpower to investigate the state of the assets:
“For necessary projects which we have a good motivation, the money is
there. The problem is that there are not enough people who can manage it
[internally]”
- Interview 9, A manager
“A project unit with 45 people prohibits one from helping all of them, how do
we prioritize [between duties] internally?”
- Interview 3, LU engineer
Transparent planning and documentation of a utility’s long-term needs is of
great importance to secure sustainable funding (Interview 4). The three tiered
planning methodology is a highly recommended tool for this:
“Within the scientific community, this [strategic, tactical and operational
planning] is well recognized”.
- Interview 4, RISE senior researcher
Because the water service fee is set by politicians, it is easier for the them to
make brave strategic decisions if they understand why the funding needs to be
increased (Interviews 4, 6):
“If you have a good foundation for your resource needs, then I believe
politicians will have a hard time saying no [to a budget increase].”
- Interview 6, LU engineer
With better documentation comes a higher provision of resources (Interviews
2, 3, 5, 9, 11, 13, 14). Despite AM being a tool to systematize the documentation of asset performance and state, interestingly most managers had not been
educated in ISO 55000 nor PAS 55.
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Awareness of asset management models
Most managers, although managing assets of billion SEK in book-value, were
unaware of ISO 55000 and the publicly available specification in AM, PAS 55.
It was claimed that the ISO standard puts much emphasis on outsourcing and
that it is designed in such a way that outsourcing of the asset provider’s duties
is the de facto norm (Interview 14). The model of dividing responsibilities
expects the asset owner to know everything and assigns all of the responsibility
over the assets to that person, which is not sustainable in a Swedish model
(ibid.):
“One should take the best from the model and make it a bit Swedish"
- Interview 14, AU manager

5.2.2

Performance Assessment

The performance assessment system at SVOA is the web-based integrated
management system (ILS) developed by the municipality of Stockholm. SVOA
has over 20 years of experience of systematic performance measurement (SVOA
Internal Report, 2015). The current PAS uses a three tiered planning horizon,
although it does not adhere exactly to the division into three tiers of planning
in terms of objectives, measures, and targets split into each tier. However,
the PAS contains many features necessary to fulfill the ISO requirements (e.g.
maintaining documentation of measurements).
In general, respondents viewed ILS as a satisfying system with enough flexibility to adapt it to the needs of a department or unit. However, it was found
that the current flexibility makes the system lack alignment between corporate,
department and unit objectives. This section will therefore begin by describing
the ILS, then it will present three pain points with the current system reflected
by multiple respondents: Lack of instructions for the PAS, relevance of corporate objectives, and the difficulties of tracking progress.
The ILS performance assessment system
ILS was introduced in 2017 and replaced the previous usage of balanced scorecards. Similarly to the state-of-the-art PAS introduced in the theoretical framework, SVOA works with different tiers of objectives. In the highest tier, six
corporate objectives can be found. The corporate objectives are used to create
departmental objectives. No measures were found for the corporate objectives.
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Instead their fulfillment is based on the progress of the departmental objectives
(Interview 8).
The departmental objectives are supposed to be on a one to five year timehorizon and then they are further supposed to be broken down to unit objectives (Interviews 8, 9, 11). Many departmental objectives are shared between
departments because they are related to internal processes and not the physical
assets.
The organization will in 2020 reshape the performance assessment system
(SVOA Internal Report, 2018a). The reason for this change is that shared departmental objectives do not have a person responsible for their achievement.
The objective with the change is therefore to clarify roles and responsibilities
in the organization (Interview 8). A secondary reason are for the objectives in
the new system to separate administrative processes from physical processes
(Interviews 8, 9). Although the current department objectives fit the organizational structure, they may increase the silo mentality in the organization
(Interview 13)
Findings from interactions with the ILS
Reports are made tertiary and annually on the progress of all objectives set in
the company. Each goal is supposed to have one or more activities associated
with it, however, from observing the ILS-tool it can be seen that this is not
always the case. Objectives are always evaluated with a color grade, green for
satisfied, yellow for partly satisfied and red for unsatisfied.
From interacting with the ILS, as well as comparing tertiary and yearly reports downloaded from the system, a few findings were made: The tertiary
and yearly reports are standardized in structure and can be compared to one
another (SVOA Internal Report, 2018c; SVOA Internal Report, 2018e). Some
reported department objectives do not include a measure, instead they have
opted for an explanatory text together with the indicator (SVOA Internal Report, 2018c; SVOA Internal Report, 2018b). On the contrary, most unit objectives are reported using a measure (SVOA Internal Report, 2018e). Many
department objectives are also reused by different departments, however, they
have adapted the indicators to fit their needs. Choosing a metric is a key part of
any PAS. The respondents’ answers and the tertiary and yearly reports showed
this was a major pain point when using the ILS.
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The difficulties of choosing metrics
Performance indicators can be of value if used correctly according to the respondents (Interviews 6, 9, 11, 13, 14), though the investigatory units expressed uncertainty on which indicators to use and argued whether or not they
show actual progression (Interviews 6, 11, 14). Metrics as performance indicators are therefore not the only method used to measure performance (SVOA Internal Report, 2018b). There is an uncertainty as to what constitutes progress
towards the achievement of objectives:
“How do you know if a process is going well, which indicators are we to
use?”
“We are making the process more effective, but it is experience that decides
[whether we are improving].”
- Interview 11, AP manager
This can be interpreted as if they require more instructions on how to use the
PAS. Furthermore, the lack of instructions has other effects, evident in the
following paragraphs.
The lack of instructions to use the PAS and its effects
There are instructions for how to work with and set objectives in the company
(Interview 8). On the other hand, the awareness of these instructions is low
nor are they seen as particularly useful according to the other respondents (Intervies 9, 11, 13, 14). Managers are free to translate corporate objectives to
department and unit objectives as they see fit:
“Currently they have full autonomy in picking and shaping the objectives to
what is relevant to their department.”
- Interview 8, Sustainable Operations manager
The result of this is that as independent actors, each department has a coherent
construction of their PAS. But for the company as a whole, there is a lack of
coherence and alignment. For example, one department does not set any unit
objectives at all, instead it only reports department objectives (Interview 9,
11).
Apart from the knowledge of the assets in question, the only other main tool
guiding the decision of objectives is that they are expected to adhere to the
strategic plan of the company and the directives from the municipality:
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“We lack pointers.”
- Interview 11, AP manager
The lack of guidance is also reflected in the reviews and feedback given by
upper management into the work made by the departments. Activities reported
into the ILS are done without any controlling or feedback mechanism within
the company reporting back (Interviews 9, 11, 13, 14). Although they may be
prompted to change by the CEO or management team if they have forgotten a
relevant corporate goal, that is where the feedback ends (Interviews 9, 13).
Corporate objectives and their relevance to the departments
The confusion on how to set objectives became evident after discussing the
corporate objectives, particularly pertaining the objective "To have sustainable
processes". Multiple respondents reflected on the negative impact its vagueness has on their unit or department (Interviews 11, 13, 14). There are no
clear guidelines on what constitutes “sustainable” processes. Which types of
energy are affected? It steals time and energy to try and decipher the objective
(Interview 11). While many interviewees found the corporate objectives lacking in clarity, a senior manager claimed that they were "to the highest degree"
enough to create relevant department objectives (Interview 9).
As a final note the on the evaluation of SVOA’s performance assessment, the
new PAS in 2020 will also attempt to clear up the goal setting process and
educate people in how to formulate objectives and activities, potentially alleviating some of the pain points raised in this section.

5.2.3

Risk Management

The management of risk and opportunities at SVOA is a recognized component
in the management of the organization’s assets. For some assets, e.g. the water
filtration plants, they are regulated by law to perform risk analysis (Näringsdepartementet, 2006) following a predetermined methodology (Interview 13).
For other assets the risk analysis methodology is decided by the concerned
department.
Risk management, however, is a process of varied maturity level in the organization (Interviews 3, 5, 6, 11, 13; SVOA Internal Report, 2017). The Water
Production and Wastewater Treatment departments have developed systematic
risk methodologies (SVOA Internal Report, 2017), while the Pipe Network
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department is currently developing its own (Workshop 17/4-2019). The organization fulfills some requirements of the ISO 55000 series (e.g. established
processes for risk escalation) but is not quite there yet on others (e.g. no standardization of risk management).
The section first describes the results from analyzing internal documents and
the case company intranet and how it revealed varied levels of experience between departments. Afterwards it lays out two themes that may have impacted
the difference in the departments’ risk capabilities.
Internal documents
Risk analysis is required in the organization (Interviews 2, 9, 13; SVOA Project
Template; SVOA Internal Report, 2017). However, SVOA does not have a specific risk template to be used by all departments (Interviews 3, 6, 9, 11, 13,
14). Furthermore, no unit or department has been given the task to develop one
for the rest of the organization (Interviews 9, 11, 13, 14). Hence, comparing
projects to one another based on risk and consequence measurement might
be difficult as no standardized indicators seems to be in place. Searches for
keywords such as “risk-management”, “risk”, “risk and consequences” (translated to Swedish) did not yield any results resembling quick reference guides
or similar in the organization’s intranet.
Although the searches yielded no relevant results, the Wastewater Treatment
and Water Production departments possess an instruction document pertaining
risk analysis for the investigatory units of the respective departments (SVOA
Internal Report, 2017). Investigatory units at SVOA have many similar responsibilities and as a result they can share many resources (See Section 4.2.2). Yet
the Pipe Network department’s investigatory unit LU was unaware of this document (Interviews 3, 6). During the data collection phase, LU were involved
in workshops to develop their own instructions for risk analysis to be used in
the unit (Workshop 17/4-2019). The unit could potentially have saved much
time and resources if they were aware of the existence of such resources within
the organization.
The potential reasons for the varied maturity level of risk management are
many. Two themes were identified in the interviews with the LU unit and A
department that might have had an impact on the different capabilities. The
first one is the legacy debt of risk management in the Pipe Network department,
the second is the geographical effects on information sharing.
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Legacy debt of risk management
Each year an investment list is compiled in every department (See Section
4.2.2). The objects on this investment list should be based on a set of parameters to allow for prioritization. Historically these parameters have been collected and compared against one another based on experience and tacit knowledge by people who have been working at the company for decades (Interviews
3, 6). With many of those employees having quit in the large reorganization
that took place in 2007, that knowledge did not get properly transferred (ibid.).
The transfer of knowledge from previous generation to the current generation
of engineers is a pressing issue:
“[The next generation] will never work at one company for the rest of their
lives /.../ and because of this we have to store their knowledge somewhere.”
- Interview 6, LU employee 2
As a consequence of the inheritance of old investment projects with lacking
documentation, much time has been spent on organizing, collecting and comparing information on these projects (Interviews, 3, 6).
Geographical effects on information sharing
It became evident that many of the activities that enhances collaboration within
departments are activities that happen during breaks and lunchtime:
“A lot of the ideas for small improvements and betterments that happen at my
unit grows organically in the foyer room and during informal meetings.”
- Interview 14, AU manager
Due to the difference in asset physical location, the daily working activities of
the Wastewater Treatment and Water Production departments are concentrated
at one specific location both for the operations units and investigatory units.
In the Pipe Network department, however, the investigatory unit LU are in the
office while the operations units spends most of their time servicing assets in
the field. Only the managers of the units in the Pipe Network department have
regularly scheduled meetings with each other (Interviews 2, 5, 7). The employees on the other hand meet with each other more infrequently (Interviews
3, 6, 10).
Taking into account that the Pipe Network department’s investigatory unit employees do not have regularly scheduled meetings with the operations unit (Interview 3) while also not having the possibility of informal meetings, they are
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in risk of missing out on some of the expressed benefits and teachings from
informal meetings.
Apart from the legacy debt of risk management in different departments, as
well as how geographical location affects information sharing, top management could play a decisive role in guiding risk management towards high quality. However, risk analysis and risk management are not covered by any policy
and top management does not seem to actively promote it.
Top management’s role in risk analysis
Although risk analysis is a requirement in many parts of the organization, not
everything is covered by the requirements. The majority of risk analysis made
are project- and not asset-related. While some processes (e.g. water filtration)
must be analysed for risks, there is no requirement by top management to perform risk analysis on potential failure modes of assets (e.g. machinery) in any
department (Interviews 5, 7, 11, 14):
“We feel like there is no upper management pressure to perform risk
analysis.”
- AP manager
This has two consequences: The first is that it signals risk management is not
considered a question of strategic importance and secondly that it makes the
implementation of risk management highly dependent on the skills and interest
of the individual employee.
Compiling extensive risk reports and their effects
Aside from the regular risk and consequence analysis on investment projects,
other risk analysis are made on existing asset stocks in various ways. Firstly,
there is always a degree of risk measurement to each project that is informal
and not documented, but instead based on experience. Secondly, extensive
risk reports are sometimes put together. An example of this are two reports,
Henriksdal 2024 and Bromma 2024, aimed to describe the investment needs of
the wastewater treatment plants. The extensive risk investigations can be made
systematically because they are not particularly costly, however, the projects
they lead to are extremely resource demanding (Interview 9). But as the risk
reports are an excellent documentation of the condition of the assets, they are
a valuable tool to acquire more resources in a unit (Interviews 2, 3, 4, 5, 9, 11,
13, 14).
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Leadership and Policy

Policy documents are readily available from the intranet, covering the topics:
Sustainability, personnel, security, integrity, procurement, traveling, finance
and communication. However, according to the company’s latest internal audit, the governance of the policies is considered flawed (SVOA Internal Report,
2018d). Out of the nine policies, five have not been updated and one is found
on the intranet although it is no longer valid. The internal audit claimed that
the awareness of the policies and how to use them is sparse (ibid.). The findings from the audit is corroborated by the interviews conducted for this thesis,
as few respondents could answer questions about the policies of the company.
It is also relevant to note that there is no policy document for AM nor riskhandling. As was stated in the previous section, interviewees are unaware of
any corporate risk-template.
Adopting management systems at SVOA
The internal audit is part of the management systems of ISO 9001 and ISO
14001, in which SVOA are certified (SVOA Internal Report, 2018d). Because
of the internal audits, the organization is constantly evolving its processes associated with the management system (Interview 8). However, implementing
a management system requires support from top management. This was also
seen at SVOA, as the reason SVOA has been certified in the two ISO standards
9001 and 14001 was due to: 1. Regulatory pressure to implement management
systems in quality management and environmental management 2. A single
individual in the business development team pushing for the importance of
certification (ibid.).

5.2.5

Emerging Patterns

The reader should now have acquired a picture of the asset management procedures currently in place at SVOA. The patterns that are derived from the
themes in this chapter constitute challenges the organization need to overcome
to implement an AM model. Each challenge is then further motivated and analyzed in the Discussion chapter.
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The challenges to implement an AM model
Planning at SVOA was highly developed for the short and intermediary term,
although the alignment with the long-term vision was lacking. Moreover, risk
management was implemented differently in each department, despite managing assets of similar longevity and risks for costly service failures. Policies
had not been updated for many years and no policies covers the topics of asset
management, risk management, nor the performance assessment system.
With no instructions as to how long-term asset planning should be conducted
and aligned with the corporate objectives, the first challenge for the organization to implement an AM model is the lack of strategic and long-term planning
responsibility.
Furthermore, the responsibilities of long-term planning are connected to the
role of asset owner, however, this role was given to the operations unit in the
organization. Long- and short-term planning responsibilities are not clearly
defined nor separated in the organization. Therefore, the second challenge is
the unclear division of asset responsibilities.
The low awareness of AM models such as ISO 55000 and PAS 55 among
managers who actively engage in the AM activities shows top management
is not actively promoting it. Thus, low commitment towards AMS from top
management constitutes the third challenge.
As mentioned there was not any risk policy nor any organization wide risktemplates that existed. As a consequence, the fourth challenge which needs to
be countered is that no standardized risk management methodology has been
established.
The separate development of risk methodologies in the organization showed
signs of silo mentality, as the information was not being shared across departments. The geographical distance between the departments was a hurdle to
continuous improvement and spreading of ideas, as informal meetings do not
occur in the same extent as if everyone spent time in the same physical location. The fifth challenge to implement an AM model is therefore a lack of
information sharing between departments.
The pain points of performance assessment
Performance assessment was the most developed activity at the case company.
However, the objective setting process within the PAS was not standardized.
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This inferred confusion on how to measure performance and that irregularities
existed in the department objectives, targets and metrics. In addition to this,
the PAS was not integrated with the three tiered planning model described as
best practice. Considering that the new PAS will be implemented in 2020,
apart from the integration with the three levels of planning, many of the mentioned pain points will most likely be relieved. Consequently, the pain points
of the PAS are not considered challenges for the organization. If anything,
they show the importance of policy documents, long-term vision and a clear
division of responsibilities. These were already pointed out as challenges (or
part of a challenge) for the organization.
Final comments from the findings
Since the thesis focuses on challenges to implement an AM model, it risks
painting a picture of SVOA that is negatively tilted. As a reminder, SVOA is
an organization that is well-functioning and performing in accordance to the
regulations and law, as well as the expectations of the municipality. In comparisons of performance indicators with other water utilities in Sweden, SVOA
was and is often ranking in the top (Grontmij, 2008; SVOA Internal Report,
2015). Furthermore, industry experts consider SVOA as a well-functioning
water utility (Interview 4). The discussion in next chapter should be seen as
an opportunity to improve the AM activities and processes in the organization.

Chapter 6
Discussion
The purpose of this thesis is to explore the gap between current asset management practices in an infrastructure company compared with what research
defines as best practice. To fulfill the objective of the study the following research question was formulated:
• What are the challenges that a water utility company face in implementing an infrastructure asset management model?
Two subquestions were also formulated:
• Which asset management procedures are currently in place at Stockholm
Vatten och Avfall AB?
• What measures can be put in place to tackle the discovered challenges?
The challenges that a water utility company face in implementing an infrastructure asset management model is discussed in this chapter. From the analysis in Section 5.2.5, the following challenges for SVOA to implement an asset
management model were identified:
• Lack of strategic and long-term planning responsibility
• Unclear division of asset responsibilities
• Lack of top management commitment towards asset management systems
• No standardized risk management
• Lack of information sharing between departments
Each identified challenge and the respective potential countermeasures is critically analyzed compared with the best practice presented in the theoretical
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framework. Moreover, the internal motivations found at SVOA for implementing an AMS is discussed, albeit not being a challenge it pertains to common
benefits and criticism against standards.

6.1

Strategic and Long-Term Planning Responsibility

A premiered option to ensure alignment between short-term decisions and
long-term objectives is to introduce strategic, tactical and operational planning (Alegre and Coelho, 2012; Røstum et al., 2013; Malm et al., 2011; Ward,
2015). By ensuring that even the long-term (strategic) objectives have metrics
and indicators assigned to them, their fulfillment can be tracked over time.
AM policies and governing documents can be used as a guiding framework to
support this alignment of objectives, but such documents are either not used
at all at SVOA or used inefficiently, which is discussed below.
Asset policies and governing documents
Top management has not set out any policy or directives as to how employees
should convert the corporate objectives into department objectives, giving rise
to confusion as with the case of the corporate objective “To have sustainable
processes”. Considering the different processes and activities at different parts
of the company it may appear reasonable to leave this responsibility to the
individual departments, however, it decreases alignment between departments
as they may each focus on different objectives. Furthermore, top management
is hindered, or even unable, to track the progress of the corporate objectives
due to the fact that progress on department objectives are reported without
being grouped under the encompassing corporate objective (Alegre and Covas,
2015b). This impacts and complicates management review, hence, the current
strategic planning of the assets is underdeveloped.
Daily operations which do not serve the long-term corporate strategy and asset
goals can hinder their fulfillment unless a formalized asset management system
is in place (Jolicoeur and Barrett, 2005). The policy and regulatory documents
dedicated to the governance of physical assets ought to express the company
vision concretely in terms of asset state and functionality (ISO55002, 2014;
Alegre and Covas, 2015a).
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Planning responsibility
Components and activities that constitute parts of an AMS are included in the
organization’s processes today. The organization improves the state of the assets regularly by service activities and investments. Moreover, the company
is fulfilling it’s duties as a public water utility without any major service issues. Nevertheless, findings suggest that the long-term management of company physical assets is not considered as an explicit process. This implies
that the AM perspective is overlooked when choosing organizational objectives (Alegre and Covas, 2015b). Moreover, there is no individual or group
that has been given the mandate to plan for the assets in the long-term by top
management, as required by the ISO standard (ISO55001, 2014).
The ISO 55000 series introduced the concepts of asset management policy and
SAMP which could be introduced as a mechanism to ensure corporate objectives are converted to department objectives uniformly throughout the organization. Thereby facilitating the achievement of corporate objectives through
the department objectives. Moreover, the fact that no group or individual has
been assigned to oversee the long-term planning is addressed in the next section where the unclear division of asset responsibilities and what complications this infers is discussed.

6.2

Division of Asset Responsibilities

A system for asset management where the asset responsibilities were separated and closely tied to the three levels of planning was proposed by Too and
Too (2010), Balzer and Schorn (2016), and Humphrey (2003) among others.
To demonstrate this, a pyramid that illustrated asset management divided into
three key roles; the asset owner, asset manager and asset provider was presented. It was concluded previously in this chapter that the company’s strategic planning of the assets is underdeveloped and no single person or group
has been given the mandate to plan for the assets in the long-term. Inherently,
there is no clear separation of roles in the company.
SVOA’s role division
The role of asset owner has been given to the operational units at SVOA. Findings revealed no motivation as to why the title of asset owner had been given
to these units. One probable reason could be that these units have the concrete
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functional knowledge about the assets and their state. However, the duties
of the operational units share the responsibilities of the asset provider role
described by Too and Too (2010) and Balzer and Schorn (2016), not the asset owner role. This conflicting division of responsibility (combined asset
owner and asset provider) is questionable due to the fact that the responsibility of functional and investment planning lies elsewhere and these units have
no mandate to override or reformulate the long-term corporate asset strategy.
Thus, these units are not optimally suited to hold formal responsibility over the
assets since the role of asset owner requires large influence over the strategic
direction of assets (ibid.).
Recall that strategic asset planning is lacking, thus this is not only a case of misplacing the role of asset owner while the true responsibility over asset strategic
direction lies elsewhere, for example under a different name. But more of a
situation where the roles are completely undefined and can not be identified,
regardless of what the roles are called and referred to internally. Hence, SVOA
are not transparent in regards to their planning. This lack of transparency and
control introduces confusion over what mandate the departments and units of
SVOA has, which in turn could hinder decision making and both internal and
external communication (Gaarenstroom, 2014; Dali and Lajtha, 2012). As
standardization increases conformity (Tassey, 2000), defining the roles in the
organization could positively influence their ability to perform and adapt to
critical situations.
Alternative role separations
The operative and investigatory units’ current responsibilities share clear similarities with the presented asset provider and asset manager roles respectively
(Alegre et al., 2012; Ward, 2015). In the case of asset owner, there exists
several options when it comes to assigning this role in SVOA. The list below
contains a selection of suggestions based on the structure of the organization
and best practice presented in the theoretical framework:
• The department head of concerned department.
• The PSP unit. (This assumes their mandate has increased to allow for
strategic control).
• Forming a new department dedicated to overseeing the management of
the physical assets.
• Employee or Manager within the investigatory unit of the concerned
department.
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Independent of which solution to the role division issue is selected, the asset
owner will have a strategic role and should therefore have an excellent understanding of the context of the company and good connections with upper
management (Baird, 2013). This is because top management will need to be
involved with and committed to the strategic decisions.
Regarding the second alternative, one should first recall Section 4.2.2 where
the responsibilities of PSP were explained. Because they are described as the
long-term strategic unit with a department-transcending perspective, PSP has
similarities to what Balzer and Schorn (2016) described as an actor suitable
to take on the role of asset owner. It should be noted that as with the case
of long-term planning, a formal description of the role and its responsibilities
has not been established. When clarifying the role division at the company,
cultural changes may have an initial negative effect on the motivation inside the
operations unit (Gaarenstroom, 2014). However, it will increase the alignment
between corporate objectives and short-term decision-making (Røstum et al.,
2013) and improve the planning procedure (Alegre and Covas, 2015a).

6.3

Top Management Commitment Towards
Asset Management Systems

Top management commitment towards AMS is crucial in order demonstrate
the importance of AM to employees (Poksinska, 2010; Gaarenstroom, 2014).
Empirical findings at SVOA paints a picture where such a commitment from
top management is lacking, considering the low awareness of AM models
among managers and employees. SVOA could need the commitment, as Jolicoeur and Barrett (2005) implies that there is a growing need for municipal
actors to integrate many of the basic tenets of asset management within their
approach to service delivery.
Furthermore, the empirical findings adds to the results of Gaarenstroom (2014),
Poksinska (2010), and Poksinska et al. (2006), as regulatory pressure was
stated as the primary reason for the investments made into the existing management systems 9001 and 14001 at SVOA. In some units, SVOA has implemented extensive protocols for AMS components such as risk management
due to regulatory pressure. But without the regulatory pressure for an AMS
in place, the initiative will be required to come from individuals with extensive organizational power (ibid.). These individuals must support the initiative
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and show commitment to the implementation process (Gaarenstroom, 2014;
ISO55002, 2014).
One way to show this type of commitment is through the creation of governing policies and documents, discussed in Section 6.1. Involvement of regular
employees so that they can oversee how their work contributes to the overall long-term asset objectives is also an important success factor (Poksinska,
2010). Furthermore it will be necessary to appoint a leader in charge of the
managing the implementation process or top management can choose to oversee the process themselves (ISO55002, 2014).
For top management to pursue a strategy or commit to new systems, a business case is usually required (Gotzamani and Tsiotras, 2002). This was also
the case at SVOA, e.g. an increased provision of resources was given after
documentation in the form of extensive risk reports was created. Therefore,
if departments within the organization takes the time to present solid business
cases that illustrate the need for better AM practices, top management is more
likely review the situation and commit to an AMS implementation.

6.4

Standardized Risk Management

Management of risk is an integral part of any business. It is also a core part of
almost all literature on asset management. Lindhe (2010), Malm et al. (2011),
and Alegre and Covas (2015a) stress that risk analysis should be one of the
main tools used in asset rehabilitation and maintenance decision-making.
When it comes to planning for risk there is no standard risk methodology
recommended by the company. None of the interviewed departments have
achieved a maturity level in compliance with the asset management standard,
however, it is SVOA’s top management’s responsibility to decide on a risk
methodology for use in the organization (ISO55001, 2014). If a standardized
framework for managing risk were to be created, risks and opportunities can
be tracked and managed appropriately (ISO55001, 2014; Lindhe, 2010).
Furthermore, an interesting discovery was that two of the departments had developed a shared risk assessment methodology for their investigatory units,
while the other departments at SVOA were unaware of its existence. This corroborates the statements by Dell (2005) and Ugarelli et al. (2009) that organizational silos are common in the water utility industry. Since valuable tools
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and experiences are readily available inside the organization, the information
should be shared.

6.5

Information Sharing Between Departments

While there are units with similar responsibilities but for different asset classes,
information flow is not flowing across department borders. Instead, it seems to
flow only upwards or downwards. This was particularly evident from the following: Firstly, the risk management practices, where some departments are
more developed than others but has not shared their experiences with other
units. Secondly, physical distance between the departments and units appears
to decrease the ability to have informal meetings. Thirdly, from setting the
objectives as part of the PAS, where all the departments do it differently from
one another with no alignment with the other departments. Thus, one challenge within the organization is the lack of information sharing between the
organizations departments.
In regards to the first finding, each department is at risk of ‘reinventing the
wheel’ and performing double work, creating something which is already in
place in some other part of the organization. The third finding implies that
each department can interpret the organizational objectives differently without considering the direction of the others, which breaks alignment within the
organization.
It is helpful to break down the silos to speed up the adoption of asset management practices. Organizations are better prepared to assimilate asset management practices when the knowledge of asset management supports empowerment for continued improvement (Baird, 2013). Part of that empowerment is
due to the ability of groups and individuals to think outside of their current
function, and reach out and communicate with the other corporate silos about
thought and innovation (ibid.).
The recognition and acknowledgement of silo mentality is a first step towards
solving the problem since it offers a route to discussion and reflection on collaboration (Forsten-Astikainen et al., 2017). Measures that promote horizontal
collaboration within organizations could be used as a tool to increase information sharing. One example of a measure is adopting communities of practice
(CoP), but other options could also be applied. Existing cases of collaboration
between departments appears at SVOA already, although mostly among man-
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agers and not regular employees. There are more opportunities for CoP at the
company. For example, there are learning opportunities for the investigatory
unit engineers in both the Pipe Network department and in the plant departments that can be shared, like the aforementioned risk managing methodology.
As Roberts (2006) and McDermott (1999) claim, CoP need to be actively promoted and maintained.
An asset management system in place could act as a bridge between the departments. However, breaking silos also implies a cultural change in the organization, one that promotes increased information sharing across departments
(Forsten-Astikainen et al., 2017).

6.6

Internal Motivations for Implementing Asset Management Routines

SVOA adheres to several regulations, such as water emission laws, drinking
water quality laws and the law on public water services (in Swedish: Lagen
om allmänna vattentjänster). But there is no regulatory pressure to implement
an asset management system. In terms of the internal motivations, the empirical findings indicate that the departments would like to improve their risk
management and that they see a need for an improved overview of the current
asset state. Above all, they express the need to have better control over their
data and its usage. The adoption of an asset management standard can help in
identifying performance requirements of the assets and facilitate development
activities (Loan-Clarke, 1996).
Furthermore, knowledge was lost in the transition of 2007. Knowledge which,
if it had been codified, could have been passed on and utilized by future employees. Furthermore, the organization has already begun to experience that
the labor market sees a higher tendency for employees to switch jobs. An asset
management system would codify the implicit knowledge and simply transition to new employees (Curkovic and Pagell, 1999).
Just as the certification in ISO 9001 and 14001 serves as a seal of approval
internally and against external stakeholders (Brunsson and Jacobsson, 2002),
a certification in ISO 55000 could increase the organization’s reputation. Although Terziovski et al. (1997) and Zaramdini (2007) reached different conclusions as to the effects of management standards, Poksinska (2010) and
Curkovic and Pagell (1999) found that if time and energy is invested in the
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implementation process significant benefits can be gained. Most importantly,
even if SVOA has most processes in place and in most cases only needs to
define the documents necessary to standardize the practice, they must aim for
practising the standard, i.e. also modifying practices to adapt to them to the
standard (Brunsson and Jacobsson, 2002).

Chapter 7
Conclusions
The main research question this thesis set out to answer was:
• What are the challenges that a water utility face when implementing an
asset management model?
Further, two subquestions were asked:
• Which asset management procedures are currently in place at Stockholm
Vatten och Avfall AB?
• What measures can be put in place to tackle the challenges to implement
an asset management model?
To answer the research questions, a qualitative case study was conducted at
Sweden’s largest public water utility company, SVOA. The asset management
procedures currently in place at the case company were mapped using interviews, observations, internal documents and interactions with internal systems
to triangulate the findings. Based on the current practices, the discovered challenges were:
• Lack of strategic and long-term planning responsibility
• Unclear division of asset responsibilities
• Lack of top management commitment towards asset management systems
• No standardized risk management
• Lack of information sharing between departments
This thesis also provided a measure to tackle each of the discovered challenges,
however, the thesis comes with a few limitations.
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Limitations

The normative theories discussed in this thesis are meant to be universal, yet
the specific circumstances of comparatively flat organizational structures of
Swedish work culture may have had an impact on the challenges discovered
and thus limit their relevance in other contexts.
Since the majority of the primary data was collected through interviews, misunderstandings from either the interviewer or interviewee were possible. To
the best of the authors’ abilities, interesting quotes from the interviews were
therefore repeated back at the interviewees during or after the interview via
mail to ensure their correctness. The case company is the largest of its kind
in Sweden and there may be other challenges in smaller and less developed
organizations.
The interviewee pool could have included more people to increase the diversity of positions. However, the focus on managers may also be relevant due to
their responsibilities in the planning process. Including more outside consultants and experts could have been a significant addition to the research study.
Despite the amount of interviews with managers, the researchers did not get the
chance to interview the interim CEO of the company, which is also a limitation
to the study as the content is heavily focused on the role of top management.

7.2

Managerial Implications

Given that the study is relevant, notwithstanding its limitations, it has implications should one adhere to the conclusions and recommendations presented in
this chapter. For each discovered challenge, a measure was presented to tackle
the challenge. The measures are:
- To improve the long-term strategic planning in a utility company, firstly, an
asset policy needs to be created to ensure corporate objectives are converted
to department objectives uniformly throughout the organization. Secondly, a
mandate needs to be assigned within the company for a unit or department to
handle the strategic planning of the assets.
- The division of responsibilities needs to be clear and the position of asset
owner should be given to a department or unit which decides strategic direction
in the company. At the minimum, whoever is assigned this responsibility needs
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an excellent understanding of the context the assets operate in and have strong
connections with upper management.
- Investigatory units in the concerned organization should take the time and
effort to develop business cases to present to top management, because top
management is otherwise generally unwilling to commit to asset management
when there is a lack of regulatory pressure.
- The risk management in the organization needs to be standardized to ensure
risks are accounted for and escalated in a systematic manner. Top management can impact standardization by setting policies for risk management and
selecting appropriate risk frameworks.
- The lack of information sharing between departments in an infrastructure
organization can be mitigated by upper management initiatives for seminars
and meetings between units of similar duties in different departments. Moreover, management can give support for the creation of communities or other
organizational learning tools.

7.3

Recommendations for SVOA

Aside from the managerial implications, there are specific recommendations
that can be made for SVOA. This thesis together with internal documents concerning the required investment needs for a sustainable pipe network and treatment plants should serve as motivating factors for the implementation of an
asset management system.
SVOA should decide in what direction they want PSP to evolve, is it to remain
an information source in the company or should it shoulder more responsibility
for the long-term planning of the organisation’s assets. Moreover, the strategic
plan needs another component that is more long-term. This component should
describe where the individual departments should move towards between the
current time-horizon of the strategic plan (5 years) and the company vision
(20 years). This would make the vision more tangible to the departments.
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Scientific Contribution and Future Research

This investigation contributes to the literature by providing a better understanding of the ISO 55000 series within a specific business context, that of
water utilities. In addition, the research contributes to the understanding of
change management and standardization of processes in companies managed
by the public sector.
Future research areas that brought the researchers attention during the course
of the project involves exploring how infrastructure asset management, through
the use of a standard such as ISO 55000, affect the performance of a company.
A lack of previous studies in this area is an opportunity for researchers to
explore uncovered ground. Potential research questions could be, how does
infrastructure asset management affect the technological readiness of the organization or, how does infrastructure asset management affect the financial
performance / working conditions / customer perception of a company.
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Appendix A
Definitions and acronyms used
A
AM
AMS
AP

The Wastewater Treatment department
Asset management
Asset management system
The Wastewater Treatment Development and Investment
unit (Investigatory)
AU
The Wastewater Treatment Maintenance unit (Maintenance)
CoP
Communities of practice
Department The largest organizational group at Stockholm Vatten, 9 in
total. Swedish: Avdelning
IAM
Infrastructure asset management
ISO
International Organization for Standardization
L
The Pipe Network department
LR
The Pipe Network Pipe unit (Operations and maintenance)
LT
The Pipe Network Technology unit (Operations and maintenance)
LU
The Pipe Network Development unit (Investigatory)
PAS
Performance Assessment System
PAS 55
Publicly Available Specification 55
PSP
The Project Strategic Planning unit
SFA
Stockholms Framtida Avloppsrening
SVOA
Stockholm Vatten och Avfall
Unit
One division below the departments at Stockholm Vatten,
each department has several units. Swedish: Enhet
V
The Water Production department
VP
The Water Process Development unit (Investigatory)
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Design of a Performance Assessment System
At each level of planning in Figure 2.4, the same steps of an adapted PDCA
cycle are undertaken. The steps are as follows:
(i) Definition of objectives, metrics and targets
(ii) Diagnosis
(iii) Plan production, including the identification, comparison and selection
of alternative solutions
(iv) Plan implementation
(v) Monitoring and review
Source: (Alegre and Coelho, 2012)
Goals, assessment criteria, metrics and targets (i)
The first step is to set up objectives, assessment criteria, metrics and targets
(Alegre and Covas, 2015a):
• Objectives are the goals the organization aims to achieve.
• Assessment criteria are points of view that allow for the assessment of
the objectives. They are set up for each objective.
• Metrics, which are the specific parameters or functions used to assess
criteria; they can be either qualitative or quantitative.
• Targets, which are the proposed values the metrics should reach. Targets
should be set for three time intervals (short, medium and long-term).
Diagnosis (ii)
An analysis of the current system condition needs to be performed. This should
then be complemented with an analysis of what the expected condition will be
at the end of the planning period. It should also include financial and risk
analysis.
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Planning (iii)
Planning is the formulation, comparison and selection of alternatives. On a
strategic level, this is in terms of strategies that lead to target achievement
given the diagnosis (Alegre and Coelho, 2012). The results should be a strategic plan, a document that can be disseminated to all relevant internal and external stakeholders. On a tactical level, planning is in regard of intervention
alternatives on a medium-term (typically 3 to 5 years).
Implementing and monitoring the plan (iv-v)
All of the planned interventions are now to be implemented. The implementation has to use the right selection of methodology and material. Results should
be monitored with a periodicity that has been set beforehand. By reviewing
the results they can be used to optimize or serve as background information to
future planning efforts (Røstum et al., 2013).

Appendix C
Asset Management Plan Template
1. Executive Summary
(a) Assets in scope
(b) Business context summary
(c) Levels of service and future demand
(d) Asset condition and performance
(e) Asset activity plan
(f) Financial summary
2. Introduction
(a) Document hierarchy
(b) Governance
3. Asset overview
(a) Assets in scope
(b) Financial overview
4. Business context
(a) Roles and responsibilities
(b) Stakeholders and customers
(c) Goals of asset ownership
5. Levels of service
(a) Drivers affecting levels of service
(b) Asset objectives
6. Future demand
(a) Utilization of existing assets
(b) Population growth impact
(c) Climate change effects
(d) Changes in technology
(e) Changes in regulation
7. Asset condition and performance
(a) Condition and performance assessments
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(b) Asset condition
(c) Asset performance
(d) Asset integrity
8. Capital plan and projected costs
(a) Logistic support requirements
(b) Operations plans and projected costs
(c) Maintenance plan and projected costs
(d) Safety plan and projected costs
(e) Environmental plan and projected costs
(f) Asset revaluations
(g) Disposal plan and projected costs
9. Financial plan
(a) Financial movements summary
(b) Asset financial status June 20xx
(c) Current CAPEX plan
(d) Future funding requirement
Source: (Icon Water, 2017)

Appendix D
Interview template (in Swedish)
Generella och kontextuella frågor
Vad är din titel?
Hur länge har du arbetat på SVOA?
Hur länge har du arbetat i din position?
Vad är dina arbetssysslor?
Risk och konsekvensanalyser (Användandet av risk och konsekvensanalyser)
Hur mäts risk och hur följs det upp?
Finns de modell/policy kring det?
Är denna modell/policy standardiserad i organisationen eller specifik för
en avdelning/enhet?
Vad finns det för förväntningar och ansvar på respektive grupp inom
enheten att planera för och hantera risker?
Finns det en formaliserad eskaleringsmekanism, dvs, ett sätt att lyfta
en risk till högre nivå ifall den är kritisk och kräver överseende från
ledning?
Hur följer man upp åtgärder som satts in för att minska antingen sannolikheten eller konsekvensen av en risk?
Är detta standardiserat för SVOA (finns e.g. mall, policy) eller har enheten infört själva?
Ligger ansvaret på riskhantering hos en utvald individ eller gemensamt
på enheten?
Varför ligger riskhanteringsansvaret där det ligger?
Kontinuerlig förbättring och revision
Hur arbetas det med kontinuerlig förbättring på enheten?
Sker det internrevision på arbetet och om så är fallet, i vilken detaljnivå?
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Är det krav på kontinuerliga förbättringsprocesser ‘ovanifrån’ eller tas
det på eget initiativ?
Ledarskap och styrning
Man kan ha flera tidshorisonter i åtanke vid planering. För den mycket
långsiktiga, 10+ år, vilken grupp eller individ ansvarar för den?
Sätter ni mål för era tillgångar, eller system/grupper av tillgångar?
Har ni mål på komponentnivå eller gruppnivå? Både och?
Hur gör ni för att visa att de investeringsbeslut ni tar är dem rätta för att
uppfylla bolagsmålen (större 10-50mkr beslut)?
Tvärfunktionella samarbeten
Vilka myndigheter i Stockholm har störst påverkan i ert arbete?
Kan du ge exempel på kontakt med andra organisationer än myndigheter
som ni har?
Hur ofta har ni kontakt med dessa?
Har ni möten eller samarbeten med avdelningarna som ansvarar för (ledningsnät/vattenproduktion/vattenrening)?
Policy
Det finns en strategisk plan för SVOA, hur medvetna anser du att medarbetarna är om denna?
Är de bolagsmål målen tillräckliga för att bryta ned till mål relevanta för
er avdelning?
Får ni några direktiv eller finns de en policy kring hur SVOAs långsiktiga
strategiska mål ska översättas till mål för hanteringen av tillgångarna?
Är det avdelningarna/enheterna själva som löser detta?
Investeringar
Hur kommuniceras er avdelningsbehov uppåt i organisationen?
Hur gör ni för att visa att de investeringsbeslut ni tar är dem rätta för att
uppfylla bolagsmålen (större 10-50mkr beslut)?
Sker det något samarbete mellan er planering för nyinvesteringar och
budgeteringen för SVOAs verksamhet? Hur går det samarbetet till?
*The questions above may have been reformulated or changed slightly depending on the position of the interviewee.
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