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ABSTRACT

This research study focuses on the strategic technical life cycle management (TLCM) of real
estate. In the early phases of the study it became clear that very often the performance of
TLCM was not perceived as satisfactory: there were problems in the purchasing and
provision of technical services, TLCM was not performed according to real estate specific
needs and objective-setting for building characteristics did not serve cost-effective
ownership.

The study focuses on four research questions. The first research question is: What is the
status of TLCM processes in the real estate sector? The underlying theories, key concepts,
methods and tools in the real estate sector as well as practices related to the domain of TLCM
are studied, along with the performance of TLCM as perceived by stakeholders. The initial
aim was to establish whether there is a solid foundation of appropriate theories, key concepts
and methods for TLCM, and was approached through a literature review and interview
studies. Another aim of this preliminary phase was to define the appropriate scientific
approach for the study and refine the further research questions. At the beginning of the
study, it was not clear if there even was a theoretical background and therefore both
hermeneutic and constructive approaches were possible depending on the results obtained in
elaborating the first research question.

According to the preliminary studies, there was no solid foundation of appropriate theories
and key concepts for TLCM. There was no satisfactory method for performing TLCM, and
one needed to be developed. Therefore the second research question asked: by what means
can we successfully develop and deploy such a method? This research was carried out using
the constructive approach to develop and test a new method for TLCM. The third research
question focused on the method itself: What are the characteristics and capabilities required
of such a method? This was approached by interview studies and literature reviews through
which it was possible to identify the initial factors critical for success. After the new
construct was developed and being tested, a fourth research question was asked: Does the
method work? Is it practical, usable and useful? The thesis describes the research process
phase by phase, as well as the results of five real life case studies which were chosen to test
the method in different situations for which it was designed. When evaluating the TLCM
Method, 21 users as well as 15 experts in the field were interviewed. Questionnaires were
used as well.

The net result of this research has been the construction of a practical, generic and novel
TLCM Method for analyzing the technical risks and potential of buildings as well as costs for
achieving the primary objectives from the perspective of cost-effective ownership. The
Method begins with a detailed analysis, and then describes a process for developing a
technical life cycle strategy according to decisions made during the analysis. The concept of
TLC-manager was also defined and described.

Finally, the thesis presents the results and the practical and theoretical contribution of the
TLCM-Method and evaluates the validity and reliability of the research. The study
demonstrates that the TLCM Method facilitates objective-setting related to the technical
objectives of real estates, and also facilitates the purchasing and provision of technical
services. Using the TLCM Method improves the cost-effectiveness and quality of TLCM,
and improves risk management. According to the interview data, the need for such a new,
practical method was obvious. The TLCM Method was perceived as systematic, logical and
generic. It also proved to be useful and usable in all situations for which it was constructed,
and is also applicable in other environments. Several real estate owners and technical service
providers in Finland are currently using the TLCM Method in practice.



Key words: technical life cycle, life cycle management, strategic property management,
investment analysis



FOREWORD
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PART ONE

1 Introduction

This chapter discusses the background of the study, and also explains the researcher’s
personal motivation for doing it. In addition, we present the scope and restrictions of the study
and also introduce its general structure.

1.1 Background and motivation of the study

Property management is an interdisciplinary and multidimensional line of business in the
national economy. Investors invest their capital for the long term on long-lasting objects, and
consequently have profit expectations and requirements. In order to fulfill the prerequisites of
business, properties must enable investors to realize their profit expectations and/or provide
facilities for the owner’s core requirements. The management of a given property creates a
strategy which takes into account profit expectations and the investments necessary to
maintain it. Owners must balance costs and profit expectations or other benefits. In addition,
owners must ensure the continuity of returns, the maintenance of property values, and factors
relating to changes in either of these (Aho, 1993). Like owners, the end users of a property
also define a strategy (Kaleva, 1998). And indeed, an increasingly important component of
property management is responding to the rapidly changing requirements of end users
(Bottom et al., 1998).

In Finland, services supporting a property and its users are often bought from external service
providers. Some of these services are related to daily requirements, such as cleaning, daily
maintenance and catering services. The main group using and benefiting from these services
is the property’s end user. Other, less frequent services focus on the property itself, its
development, maintenance, and other work necessary to maintain its market value. These
services are often related to a property’s physical characteristics, such as functionality,
aesthetics, technical and functional quality or durability or are provided to eliminate problems
standing in the way of realizing the desired benefits. The main party benefiting from these
services is the owner of the property.

If a property’s technical services are systematically bought on a long-term basis, this is
referred to as long-term (technical) planning (LTP). In recent years, there has indeed been
much discussion among property managers about long-term technical planning and life cycle
development. The objective is to create, increase and maintain properties that are healthy,
safe, pleasant, ecological, durable and cost-effective. Some methods have been developed to
achieve these optimal characteristics in newly-built buildings, such as multi-optimization of
the construction life cycle or methods for choosing the moisture physical design level in new
construction projects according to environmental or internal moisture loading (Sarja et al.,
1999b; Sarja, 2000; anon., 2001b; Lehtinen et al., 2000, 2001). This sets increasing
requirements on builders and designers to optimize a building’s structural and technical
solutions and systems to meet the requirements of users and owners.

As the proportion of finished building stock grows in comparison to the number of buildings
being planned or under construction, the main focus of the real estate and building sector is
also shifting from new construction projects to maintaining, developing and renovating
existing buildings (Balaras et al., 2000). Possible rapid changes in the business core of a
building’s owners and users can also create changes in their space needs, so the significance
of strategic long-term planning increases. At the same time, people are increasingly
demanding that the quality of workspaces be a significant aspect of work atmosphere and
personnel policies.



When we look at the situation primarily from the perspective of the real estate owner, another
important consideration is costs (Flanagan et al., 1989). On one hand, requirements about a
building’s characteristics are subjective, based on the user’s needs and preferences, but on the
other hand, they are also absolute and measurable (Benda et al., 2000). It is absolutely
essential to have some characteristics, while others are less significant. Ensuring the existence
of some characteristics requires increased investments and affects maintenance. In addition,
throughout the life of a building it wears and ages in various ways: it physically deteriorates,
and also ages in terms of its economic potential, functionality, technical level, social purpose,
location, legality, aesthetics, and visual appeal, as well as in terms of its environmental status
(Flanagan et al., 1989, p. 39). In addition, a property’s technical characteristics, level of
maintenance, and use affect the appearance of signs of aging and the speed with which new
problems appear (e.g., Lehtinen et al., 2000, 2001 and Al-Hammad et al., 1997).

How is a real estate owner able to function, draw up strategies for business development, set
goals, identify the different options which best serve his business needs, implement these
solutions in practice and at the same time run a profitable business in the rather exceptional
business environment of real estate? In this dissertation, these questions are answered in terms
of Technical Life Cycle Management (TLCM). The domain of the research interest could be
characterized as the domain incorporating the life cycle of a building from investment
analyzing to a demolition decision, taking into account both technical and economic
perspectives. This dissertation studies how a real estate owner sets goals, makes decisions and
plans and implements actions directed at an individual real estate which affect the physical
characteristics of a building. In this study we especially focus on those characteristics that are
important from the perspective of cost-effective ownership. Figure 1.1. introduces the parties
of TLCM.

How to set objectives and make
decisions related to TLCM of

The needs of users

Feed back buildings and
Client < »| Owner lmplement
The user of the real estate Real estate organisatior| them into
k Sustainable development « practice
\ Control_let_j life cycle costs /
Customer needs are\ Satisfied customer o
taken into account win-win
in producing and ¥
defining services Company networks

for the technical life
cycle services

The mode of action and way of guaranteeing the quality of service
How to provided focused services for real estate owners, according to the actual

needs of customers

Figure 1.1  The parties of technical life cycle management.



The researcher’s interest in technical life cycle management arose when she was working as a
research and development manager in a company that provided technical services for real
estate owners. In 1997 she conducted a study in which she interviewed different parties
involved in the real estate sector, focusing on technical services, technical problems in real
estate and problems related to real estate management practices. She also reviewed the
literature related to the development, provision and marketing of knowledge-intensive
services, as well as the development of an expert organization’s know-how, structure and
services. Her aim was to start a project in two technical service provider organizations, in
order to develop practices, know-how, services and service-provision according to the needs
of customers (real estate owner organizations). By analyzing the needs and values of potential
customer organizations and numerous customer projects, she was able to formulate her
research problem. It seemed to her that strategic planning was not a common practice related
to the technical life cycles of buildings: there seemed to be many unsatisfactory issues related
to the purchase or provision of technical services, and buildings were not performing well
over their technical life cycles. Too often, technical management seemed not to be goal-
oriented, and there were plenty of technical problems. Moreover, despite her own efforts to
develop technical services and service packages according to the needs of potential customers,
it was simply impossible to provide them in a cost-effective way. At the same time, many real
estate managers pointed out that the provision of services, generally by service provider
companies, was not done according to their needs. She also wondered how important
technical questions were in the real estate business, or whether they had any real importance
at all. She was also curious about how the performance of TLCM was perceived inside real
estate companies.

1.2 Research problem and research questions

This dissertation studies the role and performance of technical life cycle management
(TLCM) in real estate organizations. Since these days at least some technical actions are
outsourced, we tried to understand how companies purchased and provided technical life
cycle services for a real estate and how they included technical life cycle management as part
of the strategic management of that real estate.

At the beginning of the study, the aim was to clarify the relevance of the research problem
and find answers to the first research question:

RQ1 What is the status of technical life cycle management (TLCM) processes?

- What are the underlying theories, key concepts, methods and tools in the real
estate sector?

- What are the practices of TLCM; how do they reflect the body of knowledge,
if any; how is the performance of TLCM perceived by the stakeholders?

- Isthere a solid foundation of appropriate theories, key concepts, methods and
tools for TLCM?

The researcher did not know whether TLCM was grounded in a solid foundation, and became
interested since in her own experience the purchase of technical life cycle services did not
correspond to the needs that technical service providers articulated, nor to the views of the
managers interviewed.

Research question one was supposed to result either in knowledge leading to a hermeneutic
research trajectory which would elaborate and understand the state of affairs in the field, or a
second trajectory would be triggered which identified theoretical and/or practical problems in
the field. It might turn out that TLCM lacks basic theories, concepts, methods and tools for
practitioners to apply, or practitioners might experience low performance in TLCM despite a
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potentially solid theoretical and conceptual base, for some reason or other. If this was the
case, this “second trajectory” would raise the need for a constructive, rather than hermeneutic
research agenda, for developing an appropriate theoretical base, key concepts, methods and
tools which could be deployed in the practitioners’ community. In this phase both the
hermeneutic and the constructive research agenda were possible. Therefore depending on the
results obtained in elaborating RQ1, a hermeneutic RQ2a or a constructive RQ2b were
addressed:

RQ2a Assuming that there is a solid foundation of appropriate theories, key concepts
and tools for TLCM, how can they be successfully deployed?

RQ2b Assuming that there is a lack of a solid foundation of appropriate theories, key
concepts and tools for TLCM, by which means can such a method be successfully
developed and deployed?

When we began we were not sure if there was a theoretical background, and it seemed that
both hermeneutic and constructive approaches were possible. We therefore divided the
research into two parts: a) preliminary studies, which would enable us to decide between
different scientific approaches and define further research questions; and b) the main study,
which would answer the research questions identified in the preliminary studies.

There were four possible outcomes relating to the preliminary studies: first, there are no
impediments to the performance of TLCM in the real estate business; second, there is a
theoretical foundation, means or tools for performing TLCM, but doing so is not a priority;
third, performing TLCM would be a priority, but there is no theoretical foundation, means or
tools for doing so; last, performing TLCM would be a priority as there is a theoretical
foundation and means to do so, but for some reason it is not done. In effect, these four
possible outcomes acted as hypotheses and were duly tested. The overall objective of the
preliminary studies was to find out which of the outcomes was relevant and then, according to
the results, formulate the remaining research questions and define an appropriate research
strategy.

For the main study, a hypothesis (or hypotheses) was not, however, formulated and used to
‘drive’ the research forward. Objective setting was not adopted either. In the latter case, the
objective of this research would have been ‘to solve the research problem’ or to ‘create
understanding related to the research topic’. Both would have been inferior to the specific
research questions. The relevance of the research problem was tackled by research questions 1
and 2, which focused on the theoretic basis for the TLCM domain as well as on theories and
practices used in the real estate sector related to the TLCM domain. Relevance was also
considered through analyzing the perceived performance of TLCM in practice.

According to Jarvenpéaa et al. (1997), the research problem affects the kind of research data
required. It also affects the analysis of the data. Sometimes the research problem needs to be
reformulated during the research. This reformulating is quite normal in qualitative research
(Jarvenpéaa et al., 1997). The research problem was subsequently refined once the results of
the preliminary studies were known and research questions 3 and 4 were formulated. A
constructive approach was then adopted:

RQ3 What are the characteristics of such a method? What is it required to do?

The third question focuses on the features of the method which could possibly facilitate its
use, make it more logical and useful as well as determine whether the tool is practical and
usable. This evaluation was carried out by interview studies after the case studies.

RQ4 Does the method work?
- s it useful?



- Does it facilitate the analysis of a building’s technical potential and the
development of technical life cycle strategies?
- If it works, would it be possible to make it easier to use and more useful?

1.3 Scope of the study

The study examines the practices and importance of Technical Life Cycle Management
(TLCM) in the real estate business. Already in the beginning of the research, the domain of
Technical Life Cycle Management was defined as follows: “setting goals, making decisions,
planning and implementing actions directed at an individual real estate from the investment
analysis phase through a demolition decision, affecting the physical characteristics of the
building which are important from the perspective of cost-effective ownership.” According to
Halder's definition of “life cycle,” the life cycle of a building begins in land acquisition and
lasts till the demolition of a building (Halder, 1999). “Technical” refers to the physical
characteristics of a real estate.

In studying the importance of the research domain (TLCM) in the real estate business, we
tried to consider the business as a totality. TLCM was considered a support function in the
real estate business, a means of achieving the business goals of an owner organization. Thus,
issues are examined from the owner’s perspective.

The main motivation for doing this work was to find out first what is the status of technical
life cycle management (TLCM) processes in the real estate business. Then we studied if it
was possible to develop a method for facilitating TLCM processes--facilitating the purchase
of technical services in real estate owner organizations and connecting technical life cycle
issues and the strategic planning of TLC more tightly to overall business planning and
managing in real estate owner organizations. We focused on existing buildings, and
considered in more detail: a) investment analysis and situations where the development
potential of existing buildings needed to be reconsidered; and b) situations where the cost-
effectiveness of owning a given building needed to be reconsidered and TLCM strategies for
a specific life cycle period as part of the overall strategies of a real estate business were
needed.

The method was developed from the perspective of Finnish markets taking into account the
quite often very high technical demands, needs and expectations related to buildings in
Northern, partly arctic conditions.

1.4 Structure of the thesis

The following figure presents the structure of the thesis.



Figure 1.2

PART 1 PART 2 PART 3
. Constructing .
Background PreSI;lelir:;ry the Tg:‘\?g ltjzf Evaluating
Method the research
Chapter 1 Chapter 3 Chapter 6 Chapter 8 Chapter 9
Chapter 2 Chapter 4 Chapter 7
Chapter 5

The structure of the thesis.

The thesis is composed of three parts. In part one, the research problem and questions are
presented and possible research methodologies and strategies are explored. Part two presents
the preliminary phase of the study whose objective was to find a suitable method for solving
the problems and answering the research questions. In part three, the research strategy has
been chosen according to the results of the preliminary studies and the description of the
research process is presented phase by phase. Part three also presents the case studies and
their results. At the end of this part, the results, the practical and theoretical contribution as
well as the validity and reliability of the research, are evaluated.

More specifically, the ten chapters focus on the following:

PART ONE
Chapter 1.

Chapter 2.

PART TWO
Chapter 3.

Chapter 4.

Chapter 5.

Introduces the research problem and its background, and the main research
questions. Also presents the researcher’s personal interest in the subject.

Explores the potential research methods

Identifies a methodology suitable for the preliminary studies. Presents the
research questions and research design for the preliminary studies.

Includes a literature review for the preliminary studies on the real estate sector
and current practices in the real estate sector related to technical life cycle
management, how real estate organizations are organized, responsibilities of
different parties, how the strategic business is managed, how the technical
issues are processed. Summarizes results of the first literature review.

Presents the interview studies, summarizes results of the interview studies.



PART THREE

Chapter 6.

Chapter 7.

Chapter 8.

Chapter 9.

Refines the research questions. Selects and justifies the methodology chosen
for Part 3. Presents a general and then a more detailed description of the
research plan for Part 3. Describes the different data collecting and analyzing
methods used in the different phases of the research study, the data itself, and
the data sources.

Describes the construction phase, beginning with a short summary of the
results of the preliminary studies, as these provided the basis for developing
the method (initial success factors). Presents Literature Review 2. Discusses
the life cycle phases of a real estate, in order to determine which factors are
critical to the success of the method. These factors were determined through
the literature reviews, market tests and criteria related to the constructive
approach. Describes the process of constructing the method and the parties
involved. Presents a final version of the TLCM Method.

Analyzes the connections between the different modules and phases of the
constructed model and existing theories. Presents the case studies, including
short descriptions of the cases, the results of interviews and questionnaires, and
the results of the expert panels. The construct’s novelty and practical
functionality is also tested in the case studies. In addition, the summary section
of chapter 8, using the interview and questionnaire data, discusses and analyzes
the contents, practical functionality, usability, usefulness and novelty of the
method. It also analyzes the differences in interview and questionnaire answers
between different cases, different parties involved and different levels of
organizations.

Answers the research questions and summarizes the research findings.

Evaluates the practical and theoretical contribution of this research, as well as
its validity and reliability. Makes generalizations about the research outcome,
and considers issues for further research.



2 Research strategies

This chapter explores the possible research methodologies and strategies. The objective was
to find a suitable method for solving the problems and answering the research questions
introduced in chapter 1. In addition, possible alternative approaches are compared.

Popper points out that before we are able to collect data, we must first define an interest and
identify a research problem. This problem may be brought out by practical needs or scientific
or pre-scientific beliefs (Popper 1957, p. 121). A research study is always based on some
question or problem related to the research subject (Niiniluoto, 1999, p. 25). Research
questions and problems are usually broadly formulated, and therefore the ways they are
specified and structured is of crucial importance. For this reason, the explorative phase of a
research project is important to its overall design, whose aim is to find and form hypothesis
and guesses (Niiniluoto 1999, p. 27). How these hypotheses are initially formed has a great
effect on how the entire research strategy is developed. Another important component of the
overall research strategy is a detailed plan of the different phases of the research. In addition,
the following issues are included in the research strategy: 1) how the data will be collected; 2)
how the collected data will be described and analyzed and 3) how it will be interpreted: how
the conclusions will be drawn (Niiniluoto 1999, p. 27-28).

According to Jarvenpéaa et al., a research strategy or scientific approach is a set of norms and
means for sourcing and analyzing the research data, but one approach may include several
methods of measuring data. Yin (1984, in Lanning, 2001) also uses the term “strategy” when
referring both to different units of analysis and the methods of analyzing them. Instead of
using “strategy,” Kasanen (Kasanen et al. 1991, also in Lanning 2001) uses the term “research
approach” when referring to the researcher’s basic methodological choices which grow out of
their philosophical perspectives.

Within the field of business economics, Kasanen points out that international discussion on
approaches to research has been related to such themes as (Kasanen et al., 1991; Kasanen et
al., 1993, p. 254):
- Quantitative versus qualitative research;
- Positivistic (descriptive) versus hermeneutic (interpretive and critical
research);
- Research based on large vs. small empirical samples.

Kasanen emphasizes that these all collude in the modernist mainstream view. Characteristic of
the positivist tradition is its quantitativenes, complete with large samples and the claim to
eliminate values: quantitative phenomena are studied with law-like generalizations as the
ultimate aim of the whole research endeavor. Numerical data is often collected in quantitative
research (Kasanen et al., 1993, p. 254).

Qualitative research is often defined as research in which qualitative, e.g. descriptive data, is
used. Characteristic of qualitative research, according to Kasanen, is direct collection of
empirical data from the field through interviews or observations. From the perspective of the
positivist tradition, the central problem of these kinds of studies is the measurement of
variables, which normally can be done only on a nominal or ordinal scale (Kasanen et al.,
1993, p. 254).

Hermeneutic research is based on interpreting and understanding phenomena. The aim of
hermeneutic research is to find relationships between phenomena and to test hypotheses
related to them. Hermeneutic research may be either experimental or non-experimental.
(Jarvenpéa et al., 1997). Kasanen points out that hermeneutic or interpretive accounting
research is a rather heterogeneous group of ways of doing research. Usually interpretive
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research is qualitative by nature. The most essential single characteristic of interpretive
research, and the most significant difference from the positivist tradition, is its acceptance of a
certain amount of subjectivity as a legitimate part of science (Kasanen et al., 1993, p. 254).

The juxtaposition of positivist and hermeneutic paradigms is obvious in literature.
Quantitative evidence can reveal factors and relationships that are not evident, whereas
qualitative data helps the researcher understand the rationale and the reasons for relationships
revealed by the quantitative data (Eisenhardt, 1989, p 538 also in Lanning, 2001).

The case study research method is often used when a contemporary phenomenon in a real life
context needs to be investigated and a better understanding of a complex phenomenon is
needed. The aim is to build a theory and then test it (Lanning 2001, Eisenhardt, 1989, Yin,
1989).

Yin defines case studies as follows (Yin, 1989, p. 23):

“A case study is an empirical inquiry that:
- Investigates a contemporary phenomenon within its real life context; when
- The boundaries between phenomenon and context are not clearly evident; and
in which
- Multiple sources of evidence are used.”
This definition helps us to understand case studies and as well distinguishes them from other
research strategies.

According to Yin (1989), the five most important components of case study research are as
follows (Yin, 1989, p. 29):
- Asstudy’s questions;
- Propositions, if any => each proposition is directed at something which should
be examined within the scope of the study;
- Its units of analysis => A fundamental problem of defining what the “case” is;
- The logic linking the data to the propositions; and
- The criteria for interpreting the findings

Figure 2.1 presents Yin’s case study method.
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The case study method (Yin, 1989, p. 56).

A characteristic of field and case studies is the use of small samples in order to achieve a
deeper and more comprehensive understanding of the studied subjects than is possible when
using large samples (Kasanen et al., 1993, p. 255).

Write Cross-case report

Furthermore, according to Jarvenpéé et al., case study research may include one or multiple
cases. These cases are studied in their natural circumstances, and the data may be qualitative
or quantitative. The aim of a case study is to provide a well-rounded picture of the item under
study, including an understanding of all the persons involved (Jarvenpaa et al., 1997).

Yin presents relevant situations for different research strategies: experimental research,
survey, archival analysis, history studies and case studies. He also provides suitable research
questions for different strategic approaches. These questions and strategies are presented in
the following table (Table 2.1).

Table 2.1. Relevant situations for different research strategies (Yin, 1989, p. 17)
STRATEGY FORM OF RESEARCH REQUIRES QONTROL FOCUSES ON
QUESTION OVER BEHAVIORAL CONTEMPORARY
EVENTS EVENTS
Experiment How, why Yes Yes
Survey Who, what, where No Yes
How many, how much
Archival analysis Who, what, where No Yes/No
How many, how much
History How, why No No
Case study How, why No Yes

Constructive research is typically based on case studies. According to Kasanen et al. the
concept “case” may refer both to descriptive or normative research but the constructive
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approach represents the normative research type, a goal-directed problem solving activity.
(Kasanen et al., 1993, p. 255).

“The constructive approach can be defined as follows:

- The constructive research produces an innovative theoretically grounded solution for a
relevant problem

- The usefulness and usability of a construct is showed

- The scope of applicability of the solution is considered.”

Constructive research may include both gquantitative and qualitative material. Typically, the
constructive approach is based on a limited number of case studies. Constructive research is
not, due to its concrete objectives, descriptive, but is rather decision-oriented. It is normative
research. Theoretical analysis and thinking plays an important role, leading to the innovative
creation of a new entity: a construct, model, method, tool or way of acting, and a
demonstration of the practical usability of the constructed solution (Kasanen et al., 1993, p.
254-256).

According to Niiniluoto, constructive research is part of design (Niiniluoto 1993 p. 9-11; also
in Peura, 1996, p. 252), where the aim is to discover generally-grounded instrumental
knowledge (Niiniluoto et al., 1986, p. 10 in Peura 1996 p. 252). While science studies and
explains how things are, the aim of design is to determine how things should be (Hameri,
1990, p. 50; in Peura, 1996, p 252).

In figure 2.2. the position of the constructive approach among established accounting research
approaches is shown. The method is applicable also in other researches related to managerial
questions.

Theorethical Empirical

Nomomethical
approach

Descriptive Conceptual
approach

approach

Decision-oriented Constructive

Normative approach approach

Figure 2.2. Position of the constructive approach among established accounting research
approaches (Kasanen et al., 1993, p. 257).

Constructive research has a lot in common with decision-oriented research. In both,
theoretical analysis and thinking have an important role leading to the creation of a new
entity. However, the difference between these methods is that the decision-oriented approach
uses the method of deduction while heuristic innovation is characteristic of the constructive
approach. In addition, when using the constructive research strategy, it is necessary to
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demonstrate empirically the practical usability of a constructed entity (Kasanen et al., 1993, p.
256).

According to Kasanen et al., in the constructive approach, the research process may be
divided into phases. Their order may vary from case to case, and include the following steps
(Kasanen et al., 993, p. 246) (Figure 2.3.):

- Find a practically relevant problem which also has research potential

- Obtain a general and comprehensive understanding of the topic

- Innovate, i.e. constructg a solution idea

- Demonstrate that the solution works

- Show the theoretical connections and research contribution of the solution
- Examine the scope of applicability of the solution

Practical Practical
relevance functioning
CONSTRUCTION
Problem
solving
Theory Theorethical
connection contribution

Figure 2.3.  Elements of constructive research (Kasanen et al. 1993, p. 246)

Kasanen et al. points out that the constructive research method is applicable in situations
where there is a need for a practical solution to an existing problem. The solution must be
based on need and be connected to existing theoretical knowledge. In addition, its usefulness
and usability, as well as its theoretical novelty, must be shown (Kasanen et al., 1993).

The nature of the constructive approach is purely normative. It aims to create an innovative
solution to the problem, test this solution empirically, and also consider the scope of the
applicability of this construct (Kasanen et al. 1991, p. 318; Kasanen et al. 1993, p. 257).

Action research is a research method in which the researcher, in addition to doing research,
also uses data in order to develop the research object (Jarvenpéa et al. 1997). The action-
oriented research approach is close to the constructive approach (Figure 3.1) in that both
strategies require an empirical connection to real life. A deep understanding of organizational
processes is also needed, in order to make the intended changes in an organization. In action
research, however, the aim is not to create a new construct, e.g. a way of acting, whereas in
the constructive approach that is the main objective.

According to Lanning (2001), the term *“action research” was proposed by Levin (Levin 1946,
in Lanning 2001, p. 48). Action research combines generating theory with effecting changes
in the social system through the way the research acts in the social system. “Action
researchers demand that research should be relevant for scholars whose purpose is to advance
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the current state of knowledge and for practitioners who, in turn, struggle with their problems
in a system” (Lanning, 2001, p. 48). According to Susman et al. (1970; in Lanning 2001, p.
48) action research can be defined as follows:

Action research aims to contribute both to the practical concerns of people in
an immediate problematic situation and to the goals of social science by joint
collaboration within a mutually acceptable ethical framework.

Eden et al. (1996, p. 539) has listed characteristics of action research. Some of them are as
follows:

1) “Action research demands an integral involvement by the researcher in intent to change the
organization.

2) Action research must have some implications beyond those required for action or
generation of knowledge in the domain of the project. It must be possible to envisage talking
about the theories developed in relation to other situations. Thus it must be clear that the
results could inform other contexts, at least in the sense of suggesting areas of consideration.

3) As well as being usable in everyday life, action research demands valuing theory, with
theory elaboration and development as an explicit concern of the research process.

4) If the generality drawn out of the action research is to be expressed through the design of
tools, techniques, models and method, then, this alone is not enough. The basis for their
design must be explicit and shown to be related to the theories which inform the design and
which, in turn, are supported or developed through action research.

5) Action research will be concerned with a system of emergent theory, in which the theory
develops from a synthesis of that which emerges from the data and of that which emerges
from the use in practice of the body of theory, which informed intervention and research
intent.

6) Theory building as a result of action research will be incremental moving through the cycle
of developing theory to action to reflection to developing theory, from the particular to the
general in small steps.

7) What is important for action research is not a (false) dichotomy between pre-description
and description, but recognition that description will be prescription, even if implicitly so.
Thus presenters of action research should be clear about what they expect the consumer to
take from and present it with a form and style appropriate to this aim.

8) For high quality action research a high degree of systematic method and order-lines is
required in reflecting about, and holding on to, the research data and the emergent theoretical
outcomes of each episode or cycle of involvement in the organization

9) For action research, the process of exploration of the data — rather than collection of the
data in the detecting of emergent theories and development of existing theories must either be
replicable or, at least capable of being explained to others.

10) The full process of action research involves a series of interconnected cycles, where
writing about research outcomes at the latter stages of an action research project is an
important aspect of theory exploration and development, combining the processes of
explicating pre-understanding and methodological reflection to explore and develop theory
formally.”

Table 2.2 summarizes the characteristics of different possible strategies. Later in this research
the appropriate scientific approach are chosen according to the results of preliminary studies.
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Table 2.2.

Characteristics of different possible strategies.

GENERAL CHARACTERISTICS

WHEN TO USE?

ENSURING AND
JUDGING THE QUALITY
OF THE RESEARCH

Constructive research and design science (Kasanen et al. 1991, 1993; Niiniluoto 1992, in

Lanning, 2001)

- Normative in nature

- Typically includes case studies

- Both quantitative and qualitative
methods can be used

- Both quantitative and qualitative
methods can be used

- Produces an innovative and
theoretically grounded solution for a
relevant problem

- Uses a limited number of research
objects

- When there is a need
for an innovative and
theoretically grounded
solution for a relevant
problem

- When there is a
concern about “how
things ought to be in
order to attain goals” —
not “how things are”

- The research outcome:

- Relevant, simple and easy
to use

- Practical relevance

- Practical utility

- Useful

- Theoretical novelty

- Link to theory

- Also applicable in other
environments

Case study research (Eisenhardt, 1989; Ellram, 1996; Gummersson, 1993, in Lanning, 2001;
Kasanen et al. 1991, 1993; Stake, 1995, in Lanning, 2001; Yin, 1989)

- Descriptive or normative in nature

- Both quantitative and qualitative
methods used

- Difficult to separate analysis and
interpretation from data gathering

- Analysis and interpreting subjective
procedures

- Knowledge constructed rather than
discovered or found

- Generalizing on the basis of a very
limited number of cases

- Generalizing is not making statistical
interferences from the sample but to
generalize through a deep
understanding of the phenomena

- When a contemporary
phenomenon within its
real life context needs
investigation

- To gain a better
understanding of
complex phenomena

- When how and why
questions are being
asked about a set of
events over which the
investigator has little or
no control

- To build a theory and
to test it

- Use of triangulation

- Proper research design

- Rigorous and accurate
representation of empirical
data

- Finding rival explanations

- The reader is offered a
chance independently to
judge the merits, the
validity, and reliability of
the analysis

Action research (Eden et al., 1996)

- Field oriented

- Researcher in addition to making
research work uses the research results
in developing the object

- Close to the real phenomenon

- Researcher’s personal involvement

- In full process: series of
interconnected cycles with writing
about research outcomes in important
- Knowledge is constructed not
discovered

- Deep understanding of organizational
processes is needed

- Theory building as a result of action
research

- To describe an action
or a development
process of an
organization.

- The aim is to change
the action of an
organization.

- The process of exploration
of the data must be
replicable or capable of
being explained

- Validity and applicability
of the results: The history
and context for the
intervention must be
included in the
interpretation

- Focusing on reflection and
data collection processes

- Triangulation
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PART TWO

3 Research design of preliminary studies
As we saw above, the research question for the preliminary studies was as follows:
What is the status of technical life cycle management (TLCM) processes?

- What are the underlying theories, key concepts, methods and tools in the real
estate sector?

- What are the practices of TLCM; how do they reflect the body of knowledge,
if any; how is the performance of TLCM perceived by the stakeholders?

- Is there a solid foundation of appropriate theories, key concepts, methods and
tools for TLCM?

Since the appropriate research strategy depends on the answers to research question 1,
theoretical and practical studies on subjects related to strategic planning in real estate
companies, practices related to TLCM domain, and key concepts and roles in the real estate
sector were needed. Only after that was it possible to evaluate research question 1. Therefore,
the study was divided into separate parts.

The first phase of the study was technically a separate explorative study at the beginning of
the research project. The aim of this preliminary study was to study what is the perceived
status of technical life cycle management in real estate owner organizations, to refine the
research questions and find an appropriate research strategy. This first phase consists of a
literature review, to develop theoretical understanding, and interview studies, to gather
practical understanding of the research issue.

In the literature review, the underlying theories, key concepts, methods and tools used in the
real estate sector are analyzed. In the interviews, the practices of technical life cycle
management are studied: how do they reflect the body of knowledge and how is the
performance of TLCM perceived by the stakeholders? Since the real estate sector is quite
interdisciplinary and often at least part of the needed technical services are outsourced we
concentrated on questions related to “technical life cycle management as part of the strategic
management of real estates” and “purchasing and providing technical life cycle services for
real estates.”

The status of technical life cycle management in real estate organizations is studied, as well as
how it is commonly taken into account in business strategies. Also considered are how
technical life cycle services were purchased and provided in the real estate industry, and how
the performance of TLCM was perceived in real life situations. We were also interested in the
theoretical basis of TLCM. At this early stage, there were four possible outcomes:

1) There are no impediments to the performance of TLCM in the real estate business.

2) There is no theoretical foundation, means or tools for performing TLCM, but doing so
IS not a priority.

3) Performing TLCM would be a priority, but there is no theoretical foundation, means
or tools for doing so.

4) Performing TLCM would be a priority, there is a theoretical foundation and means to
do so, but for some reason it is not done.

In figure 3.1 the structure of the preliminary studies is presented.
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Figure 3.1. The structure of the preliminary study phase.

The preliminary study phase was the first proper phase of the research. The aim of the
preliminary study phase was to understand the role of technical life cycle management in the
real estate business and consider the current ways of acting in purchasing technical life cycle
services, to focus the research questions and to identify the relevant research strategies.

This first phase was based on a literature survey on practices and concepts in the real estate
sector related to TLCM practices. Also, the role of technical life cycle management and the
strategic planning of technical life cycle actions were considered, as well as how it was
perceived by different stakeholders.

Two interview studies in Finland were done related to the research topics. In the first
interview study, real estate owners and users were interviewed, in order to get an owner
perspective of the importance and practicalities of TLCM. The second interview was focused
more on technical issues in the business. These interviews were done in order to get a
practical view of the real estate business and the role of TLCM in it. The interview questions
were devised according to the results of literature review 1. In addition a few interviews were
carried out in Germany. The results fully supported the results of Finnish studies but they are
not used and presented here since the interviews were not structured enough.

The first interview study was done in the winter of 1999-2000 in the capital area of Finland.
In this study real estate managers or other decision-makers in the real estate business were
interviewed.

The aim of this study was to further refine the research questions and clarify how Finnish
real-estate companies or real estate departments of non-property companies:

1) Define the status of technical life cycle management in the real estate business
2) Describe how they set values and objectives in their business related to TLCM:

- Their needs for buying technical life cycle and technical life cycle management
services for their real estates

- How they are organized, what critical know-how is needed in their own
organizations
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- How and from whom they buy technical life cycle services. How the technical life
cycles of their real estates are managed

In every interview, the same questions were asked and the answers were written down as
accurately as possible. This method was chosen for two reasons. On one hand, we wanted to
avoid making the atmosphere too formal, keeping it suitable for a confidential discussion, so
we decided not to use a tape recorder. Also, we wanted to be sure that the term “technical life
cycle” was perceived in the “right” way. This was possible in face-to-face interviews where it
was possible to elaborate on the terminology used. In order to ensure that the interpretations
would be accurate, we not only wrote down the answers, but also checked the interpretations
by sending notes to the interviewees by e-mail, and then took their comments into account.
We then classified and analyzed their answers, and wrote the report.

The second interview study was done by interviewing managers and technical and building
physical experts in service provider companies in the capital area of Finland. The interviews
were semi-structured interviews with prepared questions. The interviewees were chosen from
different organizational levels. The aim of the study was to clarify the perspective of technical
experts on the importance of technical life cycle management in the real estate business and to
clarify the relevance of research questions 1 and 2. The real life experience of both parties
involved in technical life cycle management processes was considered very important in
finding out if there is a need for improvements in the purchasing and provision of technical
life cycle services. In interview study 11, the questions were more focused on technical issues:
the performance of technical life cycle management and practices in purchasing technical
services. Some real life experiences were discussed as well. The interviews were done face-
to-face. This time we also used a tape recorder, but also continued to take notes by hand. The
interviews were analyzed and a short conclusion was presented to the interviewees.

The interview studies were done as hermeneutic semi-structured qualitative interview-studies
aimed at collecting practical knowledge related to practices in the real estate business.
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4 Literature review

The main objective of this literature review was to study the theoretical backgrounds of the
research issue and answer the first research question: what is the status of technical life cycle
management processes in the real estate business? What are the underlying theories, key
concepts, methods and tools in the real estate sector? What are the practices of TLCM; how
do they reflect the body of knowledge, if any; how is the performance of TLCM perceived by
the stakeholders? Is there a solid foundation of appropriate theories, key concepts, methods
and tools for TLCM?

In order to answer these questions, we must first clarify how real estate owner organizations
are organized, how they conceptualize and how they manage their core business: define
objectives, make decisions and implement them in practice. In particular, we focus on
questions regarding the domain of technical life cycle management (TLCM), which we
defined in chapter 1. Is TLCM considered part of real estate management, is it connected to
other business areas, and is the strategic planning of issues related to technical life cycle
management adequate in practice according to the literature.

In this thesis “IA” refers to “internet articles” used in the literature reviews. For these
downloaded articles, the page numbers of the published articles are not available and
therefore page numbers used here refer to the page numbers of the downloaded article, not to
the page numbers of the publication.

4.1 Roles, concepts and responsibilities of different practioners in
the real estate sector

The real estate sector is interdisciplinary. Different parties are involved in different aspects of
it and have different interests according to the role they play in the real estate business. The
whole business is based on buildings and on the people who use these buildings. The real
estate owner is an investor who is interested in both the building and the users. According to
Halder, the real estate economy consists of different aspects of management, different
institutions connected to the real estate business, and different perspectives related to different
real estate types (Halder, 1999, p. 5; Schulte, 2000b, p. 109). In addition, Smith points out the
importance of involving all stakeholders in making real estate decisions (Smith, 2000). In this
chapter the different roles, concepts and parties with different tasks related to the real estate
business are studied, and the concepts used in this thesis are defined.
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Framework of the real estate economy

According to Halder (Halder, 1999, p. 5), property management includes managerial,
functional and phase-specific aspects. The institutional aspects deal with the influence of
institutions and are directly or indirectly concerned with development, realization or
utilization. Property typological approaches are concerned with questions related to the
various property types. As a research topic, properties are especially multidimensional, given
these interdisciplinary aspects. Figure 4.1 presents Holder’s view on the real estate economy.

REAL ESTATE ECONOMY

Management Aspects
Managerial Functional Phase spesific
Portfolio CREM PREM Property | Property | Property | property | Property | Project Project EM
Managem. Analysis | Valuation |Investment| Finance |Marketing |Developm.| Managem.
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Interdiciplinary Aspects
Economics Law Regional Planning Engineering Architecture

Business Administration

Figure 4.1. Real estate economy: Parties, institutions, interdisciplinary areas, management
aspects and property types within the real estate sector (Halder, 1999, p. 5; Schulte 2000b, p.
109).

According to the RAKLI (anon., 2001a, p. 3), a real estate business is a set of actions
connected to the ownership and utilization of real estates and to the provision of customer
services with commercial objectives. Building management comprises the same activities but
does not inevitably have commercial goals. Real estate and building management includes
real estate development, building, investment in real estate, conveyance of real property,
leasing, real estate administration, real estate maintenance functions and user functions.

Building management

Building management includes construction, real estate administration, real estate
maintenance functions and the demolition of buildings. Building functions can be divided into
new construction and repairing. Repairing can be further divided into renovation, rebuilding,
restoration and rehabilitation actions. Maintenance functions include maintenance
management and repairs, replacements and other maintenance actions (anon., 2001a).
Repairing can be described as constructing in which the previous object is changed in a
hoped-for direction. Modernization and rehabilitation is a construction project in which the
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previous quality level of an existing building is markedly improved (anon. 20013, p. 28-29).
According to Aho “the building is developed in order to be more suitable for its planned use”
(Aho, 1993, app. 1). Maintenance can be defined as repairing with the intent to keep the
usability and “image” of an object at the existing (original) quality level by repairing and
maintaining the building (anon. 2001a, p. 24; Aho, 1993, app. 1). Figure 4.2 shows these

concepts.
Building
Management
Construction Real estate Maintenan