
A long-term perspective is essential if we are 
to enhance sustainability in the built 
environment. As urbans areas account for 
the majority of energy consumption and 
environmental impacts, there is a significant 
opportunity to mitigate climate change 
through sustainable urban development. 
This dissertation examines how life cycle 
management is perceived in urban 
development. The results of this 
dissertation demonstrates that a life cycle 
approach is overlooked and that there is a 
lack of life cycle responsibility within urban 
development. In addition, this study reveals 
that there is added value to be created 
through a life cycle management approach 
in terms of sustainability. This study 
proposes a concept of life cycle leadership in 
order to enhance life cycle responsibility in 
the built environment. Pragmatic 
contribution for the industry is recognizing 
the sustainable value creation potential 
through a life cycle management approach. 
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1. Introduction 

1.1 Motivation and Background 

Our global society is undergoing a significant paradigm shift towards more 
sustainable activities in governmental steering, business activities and con-
sumer lifestyles. The concept of sustainable development was initiated by 
Bruntland (1987) by claiming that current needs cannot be at the cost of future 
generations and emphasizing the importance of the three pillars of sustainabil-
ity – environment, economy and social well-being. Therefore, the main drivers 
within scientific research endeavours have been to find new solutions and prac-
tices to better respond to the sustainability challenge. 

Our built environment is known as a major source for energy consumption 
and carbon emissions, and consequently there is an enormous potential to mit-
igate climate change and improve sustainable development. In addition, the real 
estate and construction sector is perceived as one of the most commercially fea-
sible industries to encourage abatement actions (McKinsey & Company 2009).  

Globally, cities and urban areas account for between 71 – 76 % of carbon emis-
sions and 67 – 76 % of energy consumption depending on the emission account-
ing framework utilized (Edenhofer et al. 2014). Buildings are responsible for 
about 30%-40% of energy consumption and carbon emissions. (UN-HABITAT 
2007; Huovila 2007). On top of this, cities are growing ever faster. Global ur-
banization is booming, projections indicate that by 2050 approximately 70% of 
the global population will live in cities (Gueye 2007).  

In combination, climate change and global urbanization presents a significant 
challenge towards our built environment and urban development by question-
ing our current practices in terms of sustainability. Simultaneously, it provides 
us with the opportunity to change and develop our approach, thus enhancing 
sustainable urban development. 

Within urban development it is imperative to obtain a long term perspective 
all through the planning phase to the use phase as urban structures and build-
ings have long life cycles. Yet, both public and private organisations make ac-
quisitions merely based on initial up-front costs instead of considering a life cy-
cle perspective through which significant long term savings in terms of sustain-
ability (especially economic and environmental) can be obtained (Woodward 
1997).
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Considering the urban development process from a life cycle perspective, it 
appears to be fragmented as various actors involved are maximizing their own 
business opportunities thus enabling sub-optimization resulting in unsustaina-
ble urban development from a life cycle perspective (WBCSD 2007; Väyrynen 
2010; Siponen et al. 2010; WGBC 2013). 

When considering the magnitude of the real estate and property sector, it is 
significant that a life cycle perspective would not be regarded enough within one 
of the world´s largest industry (Lützkendorf and Lorenz 2005). For example, in 
terms of Finland’s national economy, the built environment constitutes 74% of 
the national wealth and 60% of all investments are directed to the real estate 
and property sector (ROTI 2013). 

Given the huge potential of the real estate and construction industry, an active 
life cycle management approach might potentially be a key driver to enhance 
sustainability and create value to actors within urban development. Examining 
the urban development process from a life cycle management perspective has 
not been studied as yet, thus, this study contributes to the field of academia with 
new empirical findings and insights. 

The results of this dissertation reveal that there is a lack of life cycle responsi-
bility in urban development. Added value is identified through a life cycle man-
agement approach by obtaining a life cycle perspective and improving infor-
mation flow throughout the life cycle. However, value creation through a life 
cycle management perspective is prevented by unsuccessful alignment of busi-
ness models, interest conflicts between public and private actors and lack of 
common targets in development projects. 

 

1.2 Research Scope 

This study attempts to understand how life cycle management is understood 
in the context of urban development. Additionally, added value in terms of sus-
tainability is examined from a life cycle perspective. The scope of urban devel-
opment, life cycle management and sustainable value creation is clarified below. 

Urban development has various definitions depending on the perspective of 
inquiry. For example, Staffans (2004) emphasizes urban development as a pro-
cess where the goals and visions of a new urban area is executed throughout 
urban planning, design and construction, to maintenance and use phases. On 
the other hand urban development can be understood as the process of creating 
the urban environment (both property and infrastructure) in co-operation with 
various actors from government authorities, businesses and use side partici-
pants (Kuronen 2011). This study employs a combination of these definitions 
for urban development where the life cycle perspective (urban planning, design 
and construction, maintenance and use phases) described by Staffans (2004) is 
merged with the creation process of both property and infrastructure in co-op-
eration with various actors from government authorities, businesses and use 
side participants (Kuronen 2011). Urban development includes the activities of 
property and real estate development for different functions within the urban 
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area (e.g. residential development). An additional clarification of the research 
scope is the explicit emphasis environmental and economic urban development 
aspects due to the enormous potential to improve sustainability in terms of en-
ergy and emissions in urban areas. However, social and cultural sustainability 
may have implicit effects, but not reflected within the research scope. 

In this study urban development is examined as a discipline (field of study), 
even if the urban development process and activities between stakeholders are 
referred to descriptively during the research. The main actors (and activities) 
examined within the urban development process are public authority (land use, 
zoning and building permit), developers (project development and manage-
ment), various consultants (architects, designers, commercial), contractors 
(construction), tenants (users), property managers (operation and mainte-
nance) and property investors (asset management) (Eppli et al. 2007).  

Similarly life cycle management has various definitions. Hunkeler et al. 
(2003) defines life cycle management as: “an integrated framework of concepts 
and techniques to address environmental, economic, technological and social 
aspects of products, services and organizations”. Baumann and Tillman’s 
(2004) definition of life cycle management is “managerial practices and organ-
izational arrangements that apply life cycle thinking” which is a suitable supple-
ment in light of the research scope. Therefore, this study utilizes a combination 
of these descriptions, thus life cycle management is defined as integrated frame-
work of concepts, techniques, managerial practises and organizational arrange-
ments applying life cycle thinking. However, areas such as material/waste man-
agement, circular economy and green economy are limited outside this scope 
due to emphasize the explicit mitigation of energy consumption and carbon 
emissions of buildings and infrastructure. 

The life cycle management (a business management) approach is employed by 
different types of businesses in order to continuously improve their products 
towards increased sustainable performance within the value chain by simulta-
neously decreasing environmental and socio-economic burdens while increas-
ing economic and social benefits (UNEP 2009). Through a systematic life cycle 
approach the risk of sub-optimization is decreased between different life cycle 
stages, thus problems and negative impacts can be mitigated throughout the 
value chain. In order to enhance life cycle management, organizations need to 
move beyond their regular boundaries and increase their communication and 
co-operation throughout the whole value chain (Remmen 2007).  

The life cycle management approach presents a methodological framework of 
tools and techniques for obtaining a life cycle perspective. Life cycle sustaina-
bility assessment (LCSA) which is a combination of environmental life cycle as-
sessment (LCA), life cycle costing (LCC) and social life cycle assessment (SLCA) 
(Ciroth et al. 2011). A life cycle approach through LCSA provides a valuable sup-
port by integrating sustainability into design, innovation, and evaluation of 
products and services (Zamagini et al. 2013). If the life cycle management ap-
proach is applied successfully, sustainability (triple bottom line) and benefits 
(added value) for the businesses involved can be realized (UNEP 2009). 
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Sustainable value creation is defined as the intersection of all three sustaina-
bility components – economic, environment and social. Thus sustainable urban 
development is improved if all these three components are enhanced. The key 
challenge in achieving global sustainability is aligning sustainable value crea-
tion with shareholder value creation for businesses (Hart and Milstein 2003). A 
sustainable value framework is presented by Hart and Milstein (2003) where 
the concept of product stewardship is proposed to integrate various stakehold-
ers in order to lower environmental impacts beyond traditional firm boundaries 
to drive sustainable value creation. The idea of simultaneously creating value 
for businesses and improving the sustainability agenda is analogous with the 
principle of shared value creation proposed by Porter and Kramer (2011) by con-
necting societal and economic progress to transform current business thinking. 

Thus, sustainable performance during the life cycle is enhanced by applying a 
life cycle management approach in urban development (UNEP 2009).  

 

1.3 Research Questions 

The purpose of this dissertation is to examine how life cycle management is 
understood in urban development and if there is value to be captured by apply-
ing a life cycle management perspective. Moreover, if added value is identified 
through a life cycle management approach; how is it demonstrated and how 
does the market (actors within urban development) understand the added 
value? The research questions are stated accordingly: 

 
1. How is the life cycle management approach perceived 

within the urban development discipline? 
 

2. Is there value to be captured through a life cycle manage-
ment approach? 

a. Can the added value be demonstrated through tools 
and methods? 

b. How does the market perceive added value from a 
life cycle management approach? 

 
The first research question initiates the explorative examination of the phe-

nomenon. The purpose of the second research question is to investigate if value 
is identified through a life cycle perspective. If value is recognized, RQ 2a and 
2b focus on demonstrating added value and understanding how the market un-
derstands it and possible reasons why this value is not recognized and exploited. 

1.4 Structure of the dissertation 

This study is structured into five parts. The second part reviews prior work 
regarding life cycle management in urban development. The third part presents 
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the research methodology of the study. In the fourth part the five appended pub-
lications are summarized in light of the research questions. Part five portrays 
the conclusions and discusses implications along with evaluation of the study 
and suggestions for further research. 
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2. Prior work 

There are a number of examples in the existing literature to obtain a life cycle 
perspective by merging and integrating activities during the urban development 
process from various perspectives. However, life cycle management in urban 
development as defined in this study was found not to be studied enough to be 
regarded as general life cycle knowledge within the field. This chapter summa-
rizes these examples in order to improve understanding of the topic and estab-
lish the setting of the research. 

The logic of life cycle thinking 

The logic of life cycle thinking and how it influences market actors has been 
studied by Heiskanen (2000), concluding that, even though the life cycle ap-
proach is becoming more popular, market practices are still at a nascent stage. 
She claims that life cycle thinking has a stronger institutional value which is em-
bedded in the general public instead as a rational tool in business decisions. 
Simultaneously she questions the possibility that one actor would have the au-
thority to control a complete product system in a free market economy. 
Heiskanen (2002) continues by confronting market actors with accountability 
and transparency through life cycle thinking. By examining wholesale retail pur-
chasers she investigates if life cycle thinking can transform the way business is 
conducted, thus, diminishing organized irresponsibility in product markets. 

Knowledge management in environmental life cycle management has been 
identified as a critical success factor for promoting life cycle thinking and man-
agement in practice. The significance of communication, collaboration and in-
tegration to the organizations business operations and functions are to be em-
phasized. In addition, including sustainability aspects, various organizational 
levels, and networks and social interaction were identified to create commit-
ment and integration of life cycle management. (Nilsson-Lindén 2014; Nilsson-
Lindén et al. 2014; Pesonen and Horn 2013) 

Integrated solutions delivery with a life cycle perspective  

The academic literature presents integrated solutions delivery models that 
merges activities together from a life cycle perspective in order to create long-
term value in the construction industry (Davies 2004; Brady et al. 2005; Brady 
et al. 2005b; Winch 1998; Leiringer 2009). Since integration between life cycle 
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stages (design, production and operation) is perceived as weak (Gann 2000), 
integrated solutions are proposed as combinations of services and products 
throughout the life cycle which unite elements from design, construction, fi-
nancing to maintenance and operation (Davies 2004). Winch (1998) presents 
the role of system integrator for coordination of an integrated solution. How-
ever, the skills of system integrators are often perceived insufficient to coordi-
nate a complex project and property/facility management phases are rarely in-
tegrated resulting in an unsuccessful life cycle approach. Brady et al. (2005) 
identified improved value later in the life cycle by focusing on increasing the 
“whole cake”, instead of arguing over the “slices” to each stakeholder, thus eve-
ryone has the potential to acquire a bigger “slice”. Saxon (2005) shares this ar-
gument by claiming that life cycle value creation is enabled through integrated 
solutions and new business model arrangements. However, Leiringer et al. 
(2009) study show that key actors involved such as construction companies will 
not likely redesign their business model to respond to the life cycle value agenda. 

Through-life-management 

A Through-life-management framework is created by Koskela et al. (2008 & 
2009) since a life cycle approach is absent from large scale procurements in the 
built environment. Through-life-management is understood as “a trend to-
wards careful consideration of the whole life cycle of a product or facility” (Ko-
skela et al. 2009), a fitting analogy for advancing life cycle management. The 
framework proposes initiatives through which a life cycle approach is obtained 
in terms of cost, design, analysis, capital, value and decision-making.  

Still, Koskela et al. (2008 & 2009) state that these benefits are yet to be proven 
as there is a need for a theoretical foundation and extensive further research is 
needed.  

Life cycle perspective in property valuation 

A life cycle perspective in valuation has not been emphasized enough. 
Lützkendorf and Lorenz (2005) argues that principles based on life cycle per-
formance will be emphasized since buildings has a significant potential to en-
hance sustainable development. Therefore, Lützkendorf and Lorenz (2005) 
proposes requirements to improve sustainability aspects in valuation which in-
clude life cycle aspects such as; minimization of life cycle costs, reducing CO2 
emissions and other impacts of the environment and as well as maximizing the 
buildings serviceability and functionality. Since environmental and social align-
ment with economic property return has been meagrely regarded, there is an 
untapped market potential for sustainable property investment (Lützkendorf 
and Lorenz 2008). Kats et al. (2003) makes similar parallels by declaring that 
additional upfront investments in sustainable design and construction results 
in significant savings from a life cycle perspective. 

Recently, the theory of valuing buildings from a life cycle perspective has been 
discussed by Vimpari and Junnila (2015). Since a generally acknowledged 
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model for justifying life cycle investments is lacking within the existing litera-
ture, Vimpari and Junnila (2015) proposes a theory combined of real options 
valuation, investment analysis and building life cycle design in order to justify 
long term value in the real estate industry.  

Tools and methods for life cycle assessment 

The academic literature presents various tools and methods for obtaining a 
life cycle perspective and analysing the outcome in terms of sustainability. The 
purpose of these tools is to make informed and justified decisions with a long 
term perspective. 

Life cycle sustainability assessment (LCSA) is defined as a tool pack including 
life cycle costing (LCC), environmental life cycle assessment (LCA) and social 
life cycle assessment (SLCA) were each life cycle stage is taken into considera-
tion (Finkbeiner et al., 2010; Klöpffer, 2008). These tools have been applied to 
identify sustainable design alternatives in urban development (Stephan et al., 
2013; Lotteau et al., 2015). Though LCSA has obtained acceptance and under-
standing from business decision-makers and increased understanding of the life 
cycle perspective (Pesonen and Horn 2013), criticism towards a mechanistic 
perspective preventing a deeper understanding between the interdependencies 
of the sustainability pillars have been acknowledged (Zamagini et al. 2013). Alt-
hough, the life cycle assessment methodology has developed over the years, it 
still fails to receive the required attention (UNEP, 2011).  

A method for strategic technical life cycle management (TLCM) of real estates 
was proposed by Koskelo (2005) in her dissertation. The purpose of the TLCM 
method is to analyse technical risks and improve cost-efficiency in order to im-
prove value asset management.  

In conclusion, there have been attempts to unite activities through life cycle 
logic, integrated delivery solutions, frameworks, valuation techniques, life cycle 
assessment tools and methods to obtain a life cycle approach between actors 
within the market. There are distinct notions to enhance life cycle thinking from 
different disciplines, although a holistic perspective appears to be lacking. Thus 
far, none has ventured to examine the whole urban development scope includ-
ing all life cycle stages from a life cycle management perspective.  
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3. Research methodology 

The research methodology of this dissertation is based on an inductive qualita-
tive research approach through theory building from multiple case study re-
search. A pragmatic and case-oriented research approach is highly applicable 
when examining new research themes. The essence of this analytic journey is 
grounded on case study methodology presented by Eisenhardt (1989) and Yin 
(1994). 

3.1 Research approach 

While this study applies a pragmatic research position bestowed by Charles 
Sanders Peirce (father of pragmatism), there are elements of grounded theory 
embedded in the qualitative analysis in order to observe and interpret the em-
pirical reality (Suddaby 2006). The qualitative inductive research approach of 
this study is highly explorative and seeking to understand the phenomenon un-
der investigation. The inductive logic is highly consistent with the qualitative 
research approach, as theory is created by gathering data open-mindly, analys-
ing, identifying patterns and categories (Creswell 2014). A qualitative approach 
is beneficial when attempting to comprehend a complex phenomenon from a 
new perspective (Johnson and Onwuegbuzie 2004). Accordingly, Edmondson 
and McManus (2007) claim that an exploratory qualitative research approach 
is fruitful when less is known about the research phenomenon.  

Although, this study utilizes a qualitative research approach, both qualitative 
and quantitative data is collected (mixed methods) which is interpreted and an-
alysed in a qualitative fashion (Johnson and Onwuegbuzie 2004). 

In order to achieve respectable research quality, overall methodological fit and 
triangulation between the case studies are implemented. To decipher and an-
swer the research questions in a real world setting, a combination of elements 
from various research techniques are progressively utilized in a pragmatic fash-
ion (Seale 1999). 
 

3.2 Methodological Fit 

Methodological fit by Edmonson and McManus (2007) is defined as internal 
consistency within a research project between research question(s), prior work, 
research design and theoretical contribution. As this study contributes a great 
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deal of field work through case studies and industry interviews, a solid method-
ological fit is vital, especially when data is gathered from various perspectives. 

Edmondson and McManus (2007) presents three arch types for methodolog-
ical fit depending on the maturity of research theory; nascent, intermediate and 
mature theory research. In this context, the state of this study is to be considered 
nascent, as very little theory exists from this particular research perspective. 
When dealing with nascent theory, new issues and questions may arise during 
the research process, thus strong hypothesizing should be avoided. Since little 
is known of the phenomenon, open-ended inquiries through interviews and ob-
servations from the field is to be collected to exploratively conduct research. As 
theoretical patterns transpire iteratively proposing novel theory constructs and 
identifying inquiries for further research (Glaser and Strauss 1967).  

 

3.3 Triangulation 

In qualitative research, triangulation is an essential strategy to increase inter-
nal validity and ensure that findings are of good research quality (Creswell 2014, 
Seale 1999). Triangulation is defined as a process through which multiple meth-
ods are utilized in order to identify convergence within the examined phenom-
enon (Edmondson and McManus 2007).  

The strategic strength with the multi-method approach derives from obtaining 
similar results with different methods – actively engaging diverse perspectives. 
If one single research method would be utilized, certain insights could be lost, 
which might be valuable when examining the phenomenon as an entirety. 
Therefore, the findings are not applicable through only one assessment method 
(Bouchard 1976). More convincing evidence and novel perspectives of the phe-
nomenon may transpire by applying the multi-method approach (Jick 1979). 

In this dissertation, triangulation is utilized as between methods type by ana-
lysing outcomes between different main data sources in order to determine in-
ternal validity for qualitative research.  
 

3.4 Case study research 

Case study research focuses on understanding the phenomenon perceived in 
real life context through empirical investigations of a single setting, event, ac-
tivity or process. (Yin 1994; Eisenhardt 1989; Creswell 2014). Analysis can con-
sist of single or multiple cases, and several levels of analysis. Embedded case 
study design represent single studies with multiple levels of analysis (Yin 1994).  

Data collection methods includes interviews, questionnaires, observations 
and archives as both qualitative and quantitative data are combined to enhance 
overall understanding. Qualitative data is valuable when attempting to under-
stand underlying relationships and direct theory propositions. Quantitative 
data may reveal relationships that are not directly noticeable, in addition, quan-
titative evidence retain researchers from making enthusiastic assumptions from 
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qualitative data. Thus, both data types supports each other and results in 
stronger research findings. (Eisenhardt 1989) 

Case study research is a highly applicable approach when pursuing answers to 
research questions how and why (Yin 1994), similarly to the research questions 
in this dissertation. Empirical data collected from real case settings is the genu-
ine strength of case study research. However, in order to avoid premature and 
misleading conclusions, cross-case comparison and ability to observe data 
through different methods (triangulation) is crucial in terms of validity (Eisen-
hardt 1989). 

Through merging evidence across cases with other data sources, proposals are 
created. This is highly appropriate for new theory construction. This theory is 
testable through ready constructs to be questioned, and empirically valid as the 
empirical observations reflect reality (Eisenhardt 1989). Although the case 
study research design is appropriate for building new theory, this study at-
tempts to identify and discover empirical consistency within the studied phe-
nomenon of life cycle management in urban development.  

Altogether four different case studies are entailed in this dissertation. One 
case setting is applied twice with different research purpose and new data was 
obtained.  

 

3.5 Research Design 

 
This study applies a qualitative research design. While the data gathered for 

the research is both qualitative and quantitative, the interpretation of results are 
purely of qualitative nature. Throughout the research process an emergent de-
sign was developed, which is typical for qualitative research utilizing case stud-
ies (Creswell 2014; Eisenhardt 1989). Through the emergent design, new re-
search questions arose during the research process leading the research for-
ward. 

In figure 1 the research design is illustrated. Theme, research method, main 
data sources, context, life cycle perspectives and involved stakeholders of each 
publication is presented as well as how the publications contribute to the re-
search questions. Different scientific perspectives are utilized in this study 
through tools and conceptual frameworks in order to measure how life cycle 
management is understood and how they affect rational behaviour and deci-
sion-making within urban development. As for tools; life cycle costing (LCC) 
and environmental life cycle assessment (LCA) provide a long-term perspective 
for decision-making, whereas building information management (BIM) offers 
information management through design, construction and the maintenance 
phase. Exploring business models throughout certain life cycle stages contrib-
utes indication how business logics of different delivery models are structured 
through the life cycle and their capability to create life cycle value. Conceptual 
frameworks for eco-efficiency and life cycle management in urban development 
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are constructed to uncover interrelationships between concepts and critical suc-
cess factors to enhance and create value through a life cycle management ap-
proach. Through these various scientific perspectives an interdisciplinary ana-
lytic setting is designed for this study. 

Publication 1 (P1) initiates and uncovers the interest gap of the research by 
identifying lack of life cycle approach in urban development. Thus, the publica-
tion also serves as a pre-study to the research. The literature review was con-
ducted by searching for eco-efficient concepts promoting sustainable urban de-
velopment from scientific journal databases and other related professional pub-
lications. The primary objective with P1 is to examine eco-efficient customer 
concepts to improve sustainability in urban development. One of the outcomes 
of P1 is that life cycle approach is overlooked in the urban development process, 
this leads to subsequent inquiries concerning value creation through a life cycle 
approach. Thus, research question 2 is formed: Is there value to be captured 
through a life cycle management approach? 

Publication 2 and 3 (P2, P3) contribute to research question 2 and 2a: How 
is added value demonstrated through tools and methods? These publications 
examine various life cycle tools and methods to identify and demonstrate added 
value through a life cycle approach. If value in terms of sustainability can be 
recognized – why is this potential added value not grasped within the urban de-
velopment process? This problem statment leads to the next inquiry step, to re-
search question 2b: How does the market perceive added value from a life cycle 
management approach? 

In order to thoroughly investigate value capture with and without a genuine 
life cycle approach, we compare a traditional and an integrated project delivery 
in publication 4 (P4). Simultaneously, new insights regarding business models 
and value drivers are ascending from P4 resulting in the final and concluding 
publication 5 (P5). Therefore, P5 contributes to all the research questions and 
identifies outcomes to improve life cycle management in urban development. 

The contextual frame of this study comprises a significant portion of Finland’s 
national urban development market including all key actors and decision-mak-
ers. 
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Figure 1. Research design of the study 
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4. Summaries of the publications 

All the five publications examines urban development from a life cycle perspec-
tive in order to comprehensively respond to the research questions. Each publi-
cation provides a specific viewpoint to the research which are summarized in 
this chapter.   

 

4.1 Publication 1: Public Demand for Eco-Efficient Concepts in 
Urban Development 

 
 

The first publication unfolds urban sustainable development for this study. 
The purpose of this study is to identify feasible eco-efficient customer concepts 
to improve sustainability in the urban development process.  

A constructive research approach was employed in four phases: First a litera-
ture review was used to recognize concepts (ideas, themes and solutions) for 
improving eco-efficiency. Secondly, through 21 thematic expert interviews from 
different actors within urban development these concepts where verified and 
additional concepts were identified. Thus, a comprehensive perspective of eco-
efficient opportunities in urban development was obtained. A questionnaire for 
the 20 largest cities and municipalities (customer) in Finland was conducted in 
order to test these concepts in terms of importance and willingness to invest. 
Finally, a conceptual framework for eco-efficient concepts was created to im-
prove understanding of the phenomenon. 

The findings reveal that of the 10 identified concepts the integrated design 
process, eco-efficient traffic and transportation solutions, and eco-efficient 
complementary development were seen as important and desirable to invest in. 
Both the integrated design process and complementary development in combi-
nation present a holistic life cycle approach. However, sustainable life cycle 
leadership as a concept was perceived as relatively important, then again, will-
ingness to invest had an even lower indication. The rationale behind this low 
interest in sustainable life cycle leadership is probably lack of practical solutions 
and instant value added. In addition to the integrated design process which fo-
cuses on the design and construction phase, a concept promoting developers 
expansion to the maintenance phase was recognized. If developer’s responsibil-
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ity and risk would extend to the operational phase, design solutions would sup-
port a more optimized life cycle performance (i.e. lower costs and energy con-
sumption) and thus weld together design and construction activities with oper-
ational performance within the urban development process. Even though inte-
grated design process was perceived as highly attractive by involving various 
experts and stakeholders in the early phase of the development, still the concept 
for collaborative planning between the public and private sector was not re-
garded highly.  

Consequently, it appears that a genuine life cycle approach or agenda is not 
identified and therefore overlooked within the urban development process. 

 
 

4.2 Publication 2: Combining life cycle costing and life cycle as-
sessment for an analysis of a new residential district energy 
system design 

The initiative with the second publication is to analyse different energy design 
solutions from a combined life cycle cost (LCC) and environmental life cycle as-
sessment (LCA) perspective in order to reveal valuable information for decision-
making pursuing sustainable urban development.  

The purpose of this study is to examine if economic and environmental bene-
fits (i.e. sustainable viability) can be improved through life cycle assessment of 
energy system designs for a residential development. This LCC and LCA study 
is a precise assessment of a residential area of 7 multi-storey residential build-
ings of 3 078 sqm designed for 28 apartments each. By combining LCC and LCA, 
a life cycle management (LCM) perspective is obtained in order to support de-
cision making with a long term perspective. 

The energy system designs to be analysed through the life cycle framework 
was: (1.) District heating (base scenario), (2.) district heating with building in-
tegrated solar heat and power (10% of energy demand), (3.) ground source heat 
pump, and (4.) ground source heat pump with building integrated solar heat 
and power (10% of energy demand). Both LCC and LCA analysis are performed 
for 25, 50 and 100 year time horizons with modest indexation and discount rates 
for the LCC assessment. 

Results indicate that the energy design option with the highest initial invest-
ment is the most viable (economic and environmental dimensions of sustaina-
bility) from a life cycle point of view. Thus, the results amplifies the correlation 
between cost savings and reducing carbon emissions from a life cycle perspec-
tive. As this correlation is acknowledged and verified; why does not economic 
and ecological life cycle viability appear interesting for professional real estate 
investors and residents? This inquiry will be further examined in publication 5. 

It is important to point out that the intent of this study is not to assess differ-
ences between specific technical energy design solutions in terms of long term 
sustainability, but to demonstrate that economic and environmental benefits 
have a positive correlation in the urban residential development context. 
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By combining LCC and LCA through a methodological framework the life cycle 
management approach is emphasized and insightful, justified and long term de-
sign solutions are identified and properly analysed. In addition, environmental 
and economic added value is demonstrated through the attained life cycle per-
spective. In order to enhance sustainable urban development a life cycle assess-
ment framework is required in an early development phase to provide a long 
term perspective for decision-making.  

 
 

4.3 Publication 3: Improving Life Cycle Management by employ-
ing BIM in Real Estate Management – Case Study 

 
The third publication discusses the potential of enhancing life cycle manage-

ment through improved information management throughout the buildings life 
cycle. Building information modelling (and management) (BIM) is employed in 
real estate management (REM) practices to examine added value through im-
proved life cycle management. 

BIM as an information management tool has received far too little attention 
from operators and investors, thus questioning its ability to create value for 
stakeholders during the operational phase of the buildings life cycle. Yet, BIM is 
utilized and invested in increasingly within design & construction, therefore it 
appears logical that the initial investment should be further exploited during the 
remainder of the buildings life cycle. 

The study was conducted as a case study of a PPP (public-private-partnership) 
hospital project where BIM was set high on the agenda. 10 in-depth interviews 
was conducted between three different stakeholders (investor-developer, D&B 
contractor and FM provider) within the project organisation in order to identify 
underlying opportunities, challenges and benefits.  

Findings indicate that proper employment of BIM in REM results in improved 
life cycle management. The main benefits identified are lower life cycle costs 
and improved management of buildings technical risks. Recognized challenges 
were stakeholders’ differences in how BIM was used in operations and lack of 
similar interests regarding the technology. However, opportunities identified 
considered potential increase in market value (sales price) by the investor-de-
veloper and development of a proactive and resource efficient facility service 
delivery for the FM provider. 

By extending BIM from design and construction to REM activities, feasible 
business opportunities are identified for both FM providers and investors. 
Added value in form of lower life cycle costs, improved technical risk manage-
ment, increased resource efficiency and potentially higher market value can be 
obtained through improved life cycle management. Consequently, added value 
can be captured and demonstrated by utilizing BIM with a life cycle manage-
ment approach. 
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4.4 Publication 4: Business Model Renewal in Context of Inte-
grated Solutions Delivery: A Network Perspective 

The fourth publication examines activities, value drivers and value capture be-
tween two real estate development cases from a life cycle perspective. The con-
tribution for this dissertation is examining long term value capture between a 
more integrated solution and a traditional approach.   

The comparative case study involves the same firm networks (developer-in-
vestor, contractor and facility management (FM) provider) which are analyzed 
through activity system design elements (content, structure, governance) and 
design themes (novelty, lock-in, complementariness, efficiency). However, the 
logic of delivering the building life cycle is fashioned differently between the 
cases; an integrated solution delivery (case Integra) evaluated against a conven-
tional project delivery network (case Standard). The data collected for both case 
studies are 15 semi-structured interviews, 19 months participant observatory, 
main contracts and supplementary project documentation. 

In terms of design elements, the results reveal that a systematic life cycle cod-
ification and management activity is identified in the Integra case. Temporal 
perspectives extended both forwards (developer-investor) and backwards (FM 
provider) were also perceived in the Integra case. These activities emphasize 
long term value capture. In the Standard case, the developer did not extend 
maintenance activities further than to the divestment of the building.  

In addition, the contractor in the Integra case was contractually obliged to 
consult the developer-investor and FM provider regarding technical solutions 
ensuring maintenance and life cycle optimization for the contract period. Simi-
larly, the FM provider in Integra optimizes activities by co-creating and utilizing 
premises for long term value creation by extending the scope backwards and 
forwards. In the Standard case, the FM providers’ activities start efficiently by 
adapting to the technical solutions when the building is completed. 

Regarding design themes, since the Integra case was based on an integrated 
solutions delivery with a total life cycle performance responsibility, the network 
needed to focus on the management of technical and operational risks and uti-
lization of complementariness, thus aligning value drivers through business 
model design. On the contrary, value drivers were perceived less integrated in 
the Standard case. Efficiency was perceived as a dominant value driver for all 
parties in the Standard case, as each firm focused on efficiently delivering their 
part of the value chain. Value capture throughout the life cycle for the developer-
investor and FM provider was identified in the Integra case through the incen-
tive of adjusting initial investment, maintenance, and life cycle cost to an opti-
mum. This was supported by the contractor in consultation regarding life cycle 
optimized technical design solutions. In the Standard case value adding syner-
gies between the contractor and FM provider was perceived as weak and value 
adding innovations were not applied due to short-term operations (6 month 
contract). However, the contractor in the Standard case improved buildability 
by utilizing prefabricated HVAC channeling to decrease production costs and 
the Standard developer included awareness in environmental brand through 
building certificate as a value proposition.   
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Risk was identified as an additional value driver for delivering building life 
cycle. Technical, operational and life cycle risk had an effect on business models 
involved. In the Integra case, this perceived risk can be turned to profit if the 
network can demonstrate risk management through building information sys-
tems for the future. Ability to justify life cycle risk management should therefore 
equal in added value. 

Through an integrated solutions delivery approach there is identified long-
term value capture for building life cycle performance through a life cycle man-
agement approach. Integrated solutions delivery is to be developed by aligning 
business models, common target setting (value drivers) and proficiency to jus-
tify value throughout the life cycle. 

 
 

4.5 Publication 5: Sustainable Urban Development calls for Re-
sponsibility through Life Cycle Management 

The final publication for this dissertation examines the urban development 
process from a life cycle management perspective. In particular, who is respon-
sible for life cycle outcome in urban development, is there added value to be 
generated through a life cycle approach and what tools and methods are needed 
to enhance life cycle management? 

A theoretical perspective was created in order to position the study and espe-
cially to direct how data is collected and analyzed. A combination of the ecosys-
tem construct and life cycle management approach was employed to entail both 
production and use side participants in urban development with a life cycle 
management approach. An inductive qualitative research design featuring 38 
open-ended interviews consisting of an urban development case study (12 in-
terviews) and independent interviews (26 interviews) from different actors 
within the urban development process. By combining an urban development 
case study and the set of independent interviews an empirical construct was cre-
ated to represent a comprehensive urban development life cycle. The case study 
and the independent interviews were analyzed and interpreted separately, alt-
hough the results are presented as an entity to reflect the whole life cycle data 
set. Themes identified from the research results were interlinked to each other 
in order to synthetize the findings and present an illustrative comprehensive 
understanding of how life cycle management is perceived in urban develop-
ment. 

The results reveal that there is no clear responsible actor for life cycle man-
agement in urban development. Three main reasons were identified for the lack 
of life cycle management; business models were not aligned to support an opti-
mized life cycle outcome, interest conflicts between the private and public sector 
and a lack on common (life cycle) targets for development projects.  
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Functionality and adaptability was perceived as the main driver for life cycle 
management in urban development. In addition, sustainable and durable de-
sign solutions could potentially create value for the life cycle through lower 
maintenance costs and energy consumption. 

Based on the data it is evident that property investors and owners should bear 
the responsibility of the life cycle outcome in urban development. Through ac-
knowledging and claiming this leadership responsibility, sustainability can be 
enhanced in urban development. 

All actors claim that there is definitely added value to be extracted through a 
life cycle management approach, mainly in economic terms, as well as environ-
mental and social benefits. Added value was illustrated through improved 
maintenance (resource- and cost-efficient), energy-efficiency and better living 
quality. Tools and methods were considered to have a supportive and secondary 
role. Existing tools were criticized for their poor ability to justify value. An iden-
tified key method to life cycle management was integrated design process and 
greater co-operation between actors. 

The key findings are presented interlinked to each other in figure 2. The blue 
boxes represent the current state of how life cycle management is perceived and 
the yellow boxes signifies themes through which life cycle management is seen 
as more attractive and a natural part of the urban development process. Since 
investors and owners should be responsible for life cycle outcome they should 
assume a stronger life cycle “leadership” role. The acknowledged leadership po-
sition would account for aligning business models towards common life cycle 
targets, developing and employing tools to follow life cycle targets and genuinely 
rationalizing value creation to affect market value. Thus, the life cycle manage-
ment approach can be improved in urban development. 

 

 

Figure 2. Synthesized research findings – Life cycle management in urban development 

A new concept for life cycle leadership was proposed as a result of this study. 
Through a life cycle leadership concept sub-optimization and fragmentation 
within the urban development process would decrease by simultaneously im-
proving trust and co-creation between the actors involved. As suggested by this 
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research, the property investors and owners is to assume the responsibility in 
order to commence improvement within the urban development towards a life 
cycle sustainable direction. 

This study uncovered that there is a lack of life cycle responsibility in urban 
development, possibly a potential demand for a life cycle leadership concept? 
Evidently, there is value to be created through strengthening life cycle manage-
ment in terms of sustainability, however, certain main reasons prevent value 
creation from a life cycle management approach. 
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5. Conclusions and discussion  

This dissertation examines how life cycle management is perceived in urban 
development. A life cycle management perspective as defined in this study has 
not been applied previously in the urban development process. This study con-
tributes through novel knowledge and empirical findings to the field of aca-
demia. Through the results of this study sustainable urban development can be 
enhanced by obtaining a life cycle perspective and added value can be created 
within the built environment.  

 

5.1 Summary of the results 

 
The aim of the first research question was to understand how life cycle man-

agement approach is understood within the urban development discipline. 
 

RQ 1: How is the life cycle management approach  
perceived within the urban development discipline? 

 
The results from Publication 1 (P1) and Publication 5 (P5) revealed that a life 

cycle management approach is overlooked. There is a lack of life 
cycle responsibility in urban development. P1 identified appealing eco-
efficient concepts such as integrated design process and complementary devel-
opment which were aligned in the life cycle axis. However, life cycle leadership 
as a concept for promoting sustainability was regarded relatively important, but 
willingness to invest in it was perceived lower. P5 found that no actor takes re-
sponsibility of life cycle management in urban development. The urban devel-
opment process was perceived as fragmented and diffused, since no actor has a 
genuine interest to consider a life cycle approach and optimize life cycle perfor-
mance. 

The lack of life cycle responsibility in urban development is a significant find-
ing regarding the construction and property industry since it represents one of 
the largest industries in the world and has an enormous contribution potential 
to sustainable development (Lützkendorf and Lorenz 2008). Taken into consid-
eration the magnitude of the property industry, their ability to take into account 
future events is considered poor although strategic planning is regarded highly 
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within the real estate sector (Ratcliffe 2000). Similar findings from existing lit-
erature revealed a lack of a process owner within the urban development pro-
cess leading to a discontinuous process between the life cycle stages (Väyrynen 
2010; Hannus 1993; Smith 2000). Lack of responsibility and no process owner 
verifies the view that the urban development process is fragmented leading to 
sub-optimization between the various actors, thus resulting in an unsustainable 
life cycle outcome (WBCSD 2007; Väyrynen 2010; Siponen et al. 2010; WGBC 
2013). In addition, Jylhä (2013) also identifies sub-optimization in properties 
operational phase. 

The second research question examines sustainable value creation by applying 
a life cycle management approach – can it be demonstrated and how is it under-
stood by the market (various actors within urban development)? 
 

RQ 2: Is there value to be captured through a life cycle 
management approach? 

a. Can the added value be demonstrated through tools 
and methods? 

b. How does the market perceive added value from a 
life cycle management approach? 

 
Answering RQ 2; P2, P3, P4 and P5 demonstrated through different case 

studies and from different perspectives that: Yes, there is value to be cap-
tured through a life cycle management approach. In P2 life cycle cost-
ing and environmental life cycle assessment was utilized to identify sustainable 
design alternatives for making justified decisions with a long term perspective. 
The study showed that by obtaining a life cycle perspective viable (economic and 
environmental) design alternatives were identified, however, these design alter-
natives had a higher initial investments but were from a life cycle perspective 
more affordable. In P3 building information management (BIM) was examined 
as a tool to improve life cycle management. The case study demonstrated that 
by extending BIM from design and construction to real estate management, 
value was captured to the FM provider and investor-developer in terms of lower 
life cycle costs, improved technical management, increased resource efficiency 
and a potentially higher market value. P4 identified long term value capture in 
the buildings life cycle performance through a comparative case study between 
an integrated solutions delivery and a conventional project delivery network. In 
P5 different actors within the urban development process clearly indicated 
through interviews and a verifying questionnaire that there is evidently sustain-
able value to be captured for urban development and for their individual busi-
ness model through a life cycle management approach (P5 chapter 3.1.2 and 
appendix 3, 4, 5, 6). 

The potential value creation is addressed by Brady et al. (2005) by declaring 
that value can be captured through a life cycle approach. Instead of arguing be-
tween stakeholders “slices” of the cake, a life cycle perspective focuses on in-
creasing the “whole cake”, thus increasing the overall value to each stakeholder 
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involved. An integrated way of working enhances the overall value for the cus-
tomer (Brady et al. 2005b). In addition, Saxon (2005) endorses life cycle value 
creation through integrated solutions. 

There appears to be a clear analogy between life cycle value creation and sus-
tainable value creation proposed by Hart and Milstein (2003). Proposed strate-
gies for linking sustainability and shareholder value are identified as product 
stewardship, pollution prevention and clean technology. Of these strategies, 
product stewardship is aligned with life cycle management by extending beyond 
organisational boundaries of the product and integrating stakeholders to busi-
ness processes through interaction with external parties. Through this sustain-
ability framework (Hart and Milstein 2003) both shareholder value and sustain-
ability value can be created by simultaneously realizing short-term results and 
generating a sustainable growth trajectory. The concept of creating shared value 
by Porter and Kramer (2011) further supports uniting societal and economic 
progress to change current business thinking. 

P2, P3 and P5 responds to research question 2 a: Can added value be demon-
strated through tools and methods? Yes, added value can be demon-
strated through portraying a life cycle perspective (LCSA tools) 
and improving information management throughout the life cycle. 
However, tools and methods ability to justify added value is per-
ceived poor. In P2, economic and environmental life cycle assessment meth-
odology was utilized to demonstrate added value by identifying design options 
with lower life cycle costs and carbon emissions. Added value was demonstrated 
in P3 by utilizing information management through the buildings life cycle by 
creating lower life cycle costs, improved technical management, increased re-
source efficiency and a potentially higher market value. P5 revealed that exist-
ing tools for improving life cycle management were criticized for their ability to 
justify value and portray the future. Furthermore, tools needed to be developed 
towards more practical, transparent, comparable and have a common status of 
approval. (P5 chapter 3.1.3 and appendix 3, 4, 5, 6) 

Even though the academic literature presents various tools and methods for 
obtaining a life cycle perspective, it seems that they are not able to respond to 
the demand. Ratcliffe (2000) believes that real estate investment, management 
and development requires improved methods for evaluation, analysis, predic-
tion and planning in order to improve decision-making. This is seconded by 
Riihimäki and Vanhatalo (2006) who calls for a comprehensive set of tools for 
steering the urban development process. Proficiency to justify value of LCSA 
tools are in line with Zamagini et al. (2013) through criticism of mechanistic 
perspective preventing a comprehensive understanding of the interdependen-
cies of the triple bottom line. Furthermore, there is still a great deal to be devel-
oped as a weak conceptual understanding of LCSA tools prevails, even though 
the life cycle perspective is obtaining more understanding and acceptance from 
business decision-makers (Pesonen and Horn 2013). In order to genuinely im-
prove sustainable development, Lützkendorf and Lorenz (2005) suggest that 
life cycle performance should be more strongly recognized in valuation to justify 
value for decision-making.  
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Regarding improved information management throughout the life cycle 
stages, Väyrynen (2010) identifies discontinuities in the knowledge transfer 
process within urban development and Jylhä (2013) recognizes poor infor-
mation management in the real estate sector. Nilsson-Lindén (2014) empha-
sizes knowledge management as a critical success factor for enhancing life cycle 
management in practice within a company. Hence, the challenge of managing 
information between various stakeholders should be even more complex. Inte-
gration of life cycle management into the business operations and functions 
should be done through improved communication, collaboration, interaction 
and integration in terms of sustainability aspects in tools and processes (Nils-
son-Lindén et al. 2014).    

The last research sub-question investigated how the market comprehends 
added value from a life cycle management approach. Publications P4 and P5 
revealed that: There is value to be captured through a life cycle man-
agement approach, but certain reasons prevent value creation. The 
comparative case study examined in P4 revealed that through an integrated so-
lutions delivery long term value capture throughout the life cycle was enabled. 
However, the comparison between the integrated solutions delivery and con-
ventional project delivery network revealed that in order to successfully move 
towards integrated solutions; value capturing logic (business models) are to be 
aligned as well as value drivers (common targets). In P5 (chapter 3.1, 3.1.2 and 
appendix 3, 4, 5, 6) the life cycle management approach was examined across 
different actors within urban development. The study clearly identified poten-
tial added value (RQ 2.) and recognized three main reasons why life cycle man-
agement is not taken into consideration: First, business models and incentives 
are not aligned to optimize life cycle outcome; second, there are interest con-
flicts of who should be the life cycle “leader” between the public and private sec-
tor; and third, a lack of common targets throughout the development projects. 

Business model alignment that support an improved life cycle outcome is ad-
dressed by Brady et al. (2005) who indicates that by focusing on a joint value 
creation effort more value can be delivered and shared. Additionally Brady et al. 
(2005) identifies that value is understood very differently between various ac-
tors resulting in different value capturing logics. A system integrator role pre-
sented by Winch (1998) is proposed as a coordinator for aligning complex de-
velopment projects and organizing the project so that all business models con-
tribute to the same (life cycle) value agenda. 

The discussion concerning interest conflicts between public and private sector 
originates from public sectors legislative aspect in the urban planning phase 
versus private sectors capital commitment in the development and operative 
phase. Some authors suggest that the public sector should bear this responsibil-
ity due to the legislative position and representation of common good (Väyrynen 
2010; Naess 2011). Whereas, Klijn & Koppenjan (2000) proposes that other 
stakeholders are to be involved when defining common goals and the public 
perspective cannot be exclusive. 

Lack of common targets is similarly identified as a root cause for not achieving 
a more coherent urban development process (Väyrynen 2010; Hannus 1993). 
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Correspondingly Loch (2000) identifies a lack of common goal setting from a 
strategic facility management perspective. Logically, lack of common targets 
and deficiencies in life cycle tools and methods are connected; it is difficult to 
measure life cycle outcome with no sufficient measuring instruments. Thus, 
tools and methods for obtaining a life cycle perspective is to be further devel-
oped. 

To conclude, the argument of this dissertation is that there is a lack of life 
cycle responsibility in urban development. However, there is added value to 
be captured through a life cycle management approach by obtaining a life cycle 
perspective and improving information flow throughout the life cycle. Value cre-
ation through a life cycle management approach is challenging due to unsuc-
cessful alignment of business models, interest conflicts between public and pri-
vate actors and lack of common targets in development projects. 

 

5.2 Contribution of the dissertation 

This dissertation contributes to the field of urban development, real estate and 
construction research by providing new empirical findings regarding how life 
cycle management is perceived currently in the urban development discipline. 
The main academic contribution is identifying that a life cycle management ap-
proach is overlooked and that there is a lack of life cycle responsibility in the 
urban development discipline. However, there is evidently added value to be 
captured by applying a life cycle perspective. Life cycle management in urban 
development has not been examined from a holistic viewpoint, therefore a gap 
in existing academic literature is covered by this dissertation. The pragmatic 
contribution of this dissertation for the industry is the recognition of main rea-
sons that prevents life cycle value creation. 

In light of the findings in this dissertation, it appears that there is potential 
value to be created in urban development through a life cycle management ap-
proach. In P5 a life cycle leadership concept was proposed in order to align busi-
ness incentives, define common targets and coordinate development projects 
from a life cycle perspective. The life cycle “leader” would assume responsibility 
similarly to the system integrator proposed by Winch (1998). Development of 
practical tools and methods would improve as life cycle targets would obtain a 
more significant role endorsed by the life cycle “leader” in future urban and real 
estate developments. A clarified life cycle responsible would decrease fragmen-
tation and sub-optimization throughout the life cycle stages, thus enhancing 
trust and co-operation in the industry. Life cycle leadership would simultane-
ously drive life cycle thinking towards diminishing “organized irresponsibility” 
in the market, as discussed by Heiskanen (2002). While Koskela (2009) initi-
ated through-life-management as an umbrella concept covering various ap-
proaches with a life cycle perspective (life cycle assessment, product life-cycle 
management, systems engineering, integrated solutions and public-private 
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partnerships), he additionally emphasized that there is a lack of a unified theo-
retical foundation. Therefore, this research contributes a starting point for 
building novel theory. 

When analysing deeper the concept of life cycle leadership (P5) derived from 
life cycle management it appears that the public and private sector understands 
life cycle leadership from different viewpoints and have not been successful to 
communicate these perspectives genuinely to each other. The public sector rep-
resenting the common good understands life cycle leadership from an urban 
competitive viewpoint with the purpose of creating and maintaining an attrac-
tive urban environment for residents, tenants and consumers. Whereas private 
investors understands life cycle leadership as a concept to maintain asset value 
of the properties and engage it through “cash flow management” throughout the 
life cycle. A similar analogy is present in the real estate market, as an attractive 
built environment is important for users, and a steady rental income is im-
portant for the owner (Godrad and Marcum 2012). These two viewpoints can be 
advanced through sustainable life cycle leadership, however, it is imperative 
that both parties understand each other’s targets and are able to align them 
working towards the same life cycle value agenda. 

The feasibility of the life cycle leadership concept should be discussed. As an 
absolute vision, life cycle leadership may well be utopistic. However, the devel-
opment direction towards sustainable urban development is justified. Urban ar-
eas have long life cycles with various stakeholders (in various phases) and busi-
ness models (short- and long-term logics), thus it would be impossible to steer 
or control the life cycle outcome of the entire system. As Heiskanen (2000) 
quotes: “Who has the authority to engineer entire product systems in a free mar-
ket economy”? Although, life cycle leadership within more manageable ele-
ments such as campuses or blocks could be seen feasible. Other critical factors 
such as volatile changes in market economy would increase uncertainty of fu-
ture prospects. As uncertainties grow, rationality in projects from a life cycle 
approach becomes impossible (Heiskanen 2002). 

A clear deficit of this study is the lack of involving end-users (residents, con-
sumers, etc.). By involving investors and developers, an implicit understanding 
of what is attractive and functional in the market for end-users is considered. 
Also, public authorities are also represented through the voice of citizens in local 
decision-making. Majamaa (2008) has studied the involvement of end-users in 
PPP-based urban development processes and concluded that it is possible, re-
warding, and that through increased participation new end-user knowledge is 
obtained. By including the end-user to the life cycle management approach 
more stakeholders are involved, thus, more targets are implicated which would 
make life cycle management more complex (Kuronen 2011). However, it can be 
speculated that if the end-users or general public is increasingly understanding 
life cycle thinking as a more intrinsic value, they might create a demand for life 
cycle thinking through transparency and accountability in product markets and 
consequently enhance a life cycle management approach (Heiskanen 2000; 
Heiskanen 2002). 
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5.3 Evaluation of the research 

This section discusses the research quality of the dissertation, while respective 
appended publication presents their own assessment of the research quality. 
When following a case study approach through the whole study, Yin (1994) pre-
sents four inquiries perspectives when evaluating case study research: construct 
validity, internal validity, external validity and reliability. 

Construct validity examines if correct measures has been used to study the 
concept (Yin 1994). There are several strategies to enhance construct validity of 
which multiple sources of evidence and chain of evidence has been employed in 
this study. Multiple sources of evidence is present through the various data col-
lection methods utilized, such as interviews, questionnaires, participant obser-
vatory, official documentation and life cycle assessment modelling. Creswell 
(2014) and Robson (2002) perceives this as data triangulation as similar find-
ings are validated through different data collection methods. In addition, Eisen-
hardt (1989) demonstrates the positive synergies by combining quantitative and 
qualitative data sources in order to provide stronger validation of constructs. 
Demonstrating the chain of evidence is illustrated from the publications to the 
research findings. Both qualitative and quantitative chain of evidence is illus-
trated iteratively through interview data analysis, questionnaire outcomes and 
descriptions of life cycle assessment methods.  

Internal validity discusses generalizability within the research scope (Robson 
2002). By selecting different case studies (different locations and context) and 
inquiries to all key actors in the urban development chain between different life 
cycle stages contributes to internal validity.  

While external validity refers to generalizability outside the scope, Yin (1994) 
points out that analytical generalisation requires replication through case stud-
ies. The lower part of Figure 1 presents horizontal replication attempts for each 
research question, thus, similar findings are reported across multiple data 
sources (methods triangulation), perhaps not for justifying strong and solid the-
ory building (Eisenhardt 1989), but to uncover empirical findings and insights 
of how the life cycle management approach is perceived in urban development. 
Furthermore, this study comprises a significant portion of Finland’s national 
urban development market, therefore, generalizations can be made to similar 
ecosystems taken into consideration the specifics of the urban development 
market conditions and characteristics. 

Regarding reliability (Yin 1994); would the same findings and conclusions 
emerge if an external researcher would conduct the same case studies of this 
dissertation? All the raw data is collected and appended to the publications as 
supplementary material, thus enabling traceability of the research procedure 
with accurate data. However, biases from qualitative inquiries (transcribing the-
matic interviews) are to be considered. Also, as the researcher has been a par-
ticipant in some of the case study project organizations, a possible bias is to be 
noted even if it has been made clear to the interviewees that the researcher is 
distinctly assuming the role of a neutral researcher. Additionally, reliability of 
the research is enhanced by identifying components in the existing literature 
that support the conclusions and findings of the research (Eisenhardt 1989). 
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5.4 Further research 

Based on the research findings, further research is suggested to advance and 
contribute to academia as well as practical applicability. Overall, life cycle think-
ing should be further explored as a value creating approach within sustainable 
urban development. 

Life cycle responsibility and the proposed concept of life cycle leadership 
should be taken to the next level. Accordingly an integrated framework of prac-
tices and methods should be created (similar to Figure 2) to be applied in prac-
tice as a management “toolbox” for the life cycle responsible. As Figure 2 partly 
demonstrates the main reasons for lack in a life cycle management approach, 
especially these issues should be focused on. By claiming a life cycle responsi-
bility common targets supporting the life cycle value agenda are to be set and 
the involved business models are to be aligned accordingly to the targets.  

This study demonstrates that there is value to be captured in terms of sustain-
ability. However, ability to justify value by existing tools and methods are per-
ceived as poor. Thus, further research should focus on developing life cycle as-
sessment tools and gathering experiences from utilizing them. It is imperative 
that tools are developed to be used by multiple actors in the development pro-
cess and are easily applicable and practical. More importantly, in order to justify 
not only value creation but value acknowledgement, life cycle value capture 
through sustainable performance should be more strongly emphasized in prop-
erty evaluation practises. 

As a final suggestion, venturing outside the built environment could provide 
valuable insights of how other industries perceive and practice life cycle man-
agement. For instance, cruise ship and car industries may have interesting prac-
tices and management models to be examined in order to drive life cycle think-
ing and improve sustainability in urban development. 
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A long-term perspective is essential if we are 
to enhance sustainability in the built 
environment. As urbans areas account for 
the majority of energy consumption and 
environmental impacts, there is a significant 
opportunity to mitigate climate change 
through sustainable urban development. 
This dissertation examines how life cycle 
management is perceived in urban 
development. The results of this 
dissertation demonstrates that a life cycle 
approach is overlooked and that there is a 
lack of life cycle responsibility within urban 
development. In addition, this study reveals 
that there is added value to be created 
through a life cycle management approach 
in terms of sustainability. This study 
proposes a concept of life cycle leadership in 
order to enhance life cycle responsibility in 
the built environment. Pragmatic 
contribution for the industry is recognizing 
the sustainable value creation potential 
through a life cycle management approach. 
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