
Technological innovations
in the context of public-private 

partnership projects

R O I N E  L E I R I N G E R

Doctoral Thesis 2003
Stockholm, Sweden



© Roine Leiringer 2003
KTH  Industrial Economics and Management
S-10044 Stockholm, Sweden

Layout: Titti Swartling Produktion
Printed by: Elander Skogs grafiska

TRITA-IEO R 2003:09
ISSN 1100-7982
ISBN 91-7283-574-5

Thesis for the degree of Doctor of Technology to be presented with due permis-
sion for public examination and criticism in Kollegiesalen at the Royal Institute
of Technology on  of October , at  am. 



The idea that the private sector can play an important part in the financing and creation
of built assets and the subsequent operation of public services has gained ground over
the last decade. This development has contributed to the rise in public-private partner-
ship (PPP) projects in many countries and within many areas in the public sector. From
the construction perspective, these projects are usually credited as providing real incen-
tives for the actors involved, as well as creating a business environment that is conducive
to innovation and improved practices, especially in the construction phase. This thesis
examines the validity of these statements in the context of the PPP procurement route
and the extent to which the actors involved in the design and construction phases are
presented with, and able to exploit, opportunities for technological innovation. A multi-
ple-case study approach was adopted for the empirical part of the research. Four major
projects, containing significant construction work and completed between 1997 and
2002, were studied: three in the UK and one in Sweden. Project personnel – the princi-
pal actors in the design and construction phases – were interviewed at length. Within
the findings there is evidence that the existence of certain conditions on projects, and
particular actions arising in relation thereto, can lead to a marked propensity towards
innovative behaviour. The conclusion is reached that it is possible to implement tech-
nological innovations successfully on PPP projects, but that there is reason to be cau-
tious in promoting this procurement route as a prescription for success in the construc-
tion sector. There are inhibitors in the process that have the potential to limit the
amount of innovation achieved on a project. The thesis discusses this matter and identi-
fies three key areas – communication and information, achieving transparency in the
applied framework and risk management – in which actions could be taken in order to
improve the prospects for realising technological innovation on PPP projects. 

: Public-private partnerships, technological innovation, construction
procurement, project management, risk
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CHAPTER 1 1

1.1 Background and research context 
The industrialised world has for the past two decades seen a renewed accep-
tance of the idea that the private sector can play a significant part in the
financing, creation and operation of public services and built assets1). This
development can partially be explained by the consistent change that has
taken place in society during this period. Catering for ever more diverging
social needs has made sustainable growth an acknowledged goal pursued by
most states, putting the facilitation of high quality infrastructure high on the
agenda (Levy 1996; Rosenau 2000). Attaining the means to accomplish
this has resulted in alternative sources of finance being sought, as well as
ways of making public sector services more cost effective. As a result, varying
forms of partnership solutions between the public and private sectors have
emerged in a wide variety of areas within the public sector. Commonly these
so called public-private partnership projects (PPPs) are based on the
assumption that both sectors have particular skills and characteristics pro-
viding each with advantages in undertaking certain tasks. Quite naturally
this has created a widespread interest in the term PPP and it has become
quite fashionable, both politically and socially. 

This widespread attention in society in general has not passed unnoticed in
the construction industry. Much is being claimed in the press and the pub-
lic debate as to the inherent benefits of PPP. Whilst the possibility of

Introduction | 1

1) Descriptions of arrangements that fit these characteristics can be traced back over
two thousand years.



initiating projects that might otherwise not be realised at the present time is
clearly acknowledged and, indeed, is an integral part of the debate, several
other issues are also brought forward. Examples of such claims, particularly
interesting to those involved in construction, include lower project costs,
shorter construction times, and higher overall quality in the end product in
addition to those benefits that accrue from letting the private sector be
innovative in its solutions. The latter of these claims is recognised in several
governmental reports from around Europe. For example, the UK govern-
ment (SO 2000, p.12) states that:

… the search for new opportunities to develop profitable business
provides the private sector with an incentive to be innovative and try
out new ideas – this in turn can lead to better value services, deliv-
ered more flexibly and to a higher standard.

Similar lines of thought can also be found in a report presented by the
Swedish Agency of Administrative Development, on behalf of the Swedish
government, where it is stated that: 

PPPs are based on the principle of ‘value for money’, as the outcome
of increased incentives, innovations [and] utilisation of the private
sector’s commercial skills in the planning, design and provision of
public services etc. (Statskontoret , p. ).

This enthusiasm with which PPP has been reported amongst some govern-
ments is also reflected amongst practitioners. However, despite the appar-
ent acceptance and endorsement of such claims in industry, the theoretical
basis to support them seems strangely underdeveloped.

So far considerable attention has been given to PPPs within several acade-
mic fields such as accounting, micro and macroeconomics, political and
social science. This has generated a noticeable amount of research activity
dealing with issues such as public policy and governance; effects on the
public sector financial control framework and expenditure controls;
sustainable development in communities and regions; and new forms of
project finance. However, comparatively little work has been conducted
within the field of construction management research and, until fairly
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recently, only sporadic accounts can be found2). These cases most com-
monly deal with BOT projects in South East Asia. 

Yet, the prevailing view in the research community is that these kinds of
projects provide real incentives and create a business environment that en-
courages innovation and improved practices in the construction phase. It is
claimed that, since PPP generally involves replacing cheaper public finance
with more expensive private finance, project participants will look for com-
pensatory savings in other cost areas – essentially those of construction and
operation. Birnie (1999) states:

For the industry there are many positive benefits … Financial cost
control of the project; management of the project and design and
technological implementation of work; all of which should lead to
long term improvements in the efficiency of the firm.

Arguments such as this seem to be based on the assumption that engineer-
ing a certain kind of collaboration between operators, designers and con-
tractors in conjunction with added incentives and longer-term thinking
being adopted will lead to innovative solutions to the client’s service
requirements. However, this line of reasoning partly circumvents the
research that has been conducted on procurement forms and strategies, as
well as on general and construction specific innovation. Indeed, it is fairly
apparent that several of the publications that endorse PPP do this mainly
through rhetoric based on anecdotal evidence. Little attention is paid to the
wealth of knowledge that has been generated within the fields of procure-
ment systems, project management and innovation studies. In studies of
procurement systems it is generally accepted that the nature of construc-
tion work allows for a variety of procurement forms all of which could be
successful provided the right set of circumstances apply. These forms differ
in, amongst other things, the amount of responsibility given to the various
actors. Historically, views diverge on whether or not the procurement form
determines project performance. Some commentators indicate that the
procurement form is a major determinant of performance3), whilst others

2) The last couple of years have seen a growing body of knowledge on risk manage-
ment in PPP projects.

3) See for example Sidwell (1982).



proclaim that it is the management of the construction process that is the
key determinant of project performance and, hence, project success. In his
work from 1988, Rowlinson concludes that the procurement form alone
not is a good predictor of project performance. Issues such as the general
management, organisation and contextual variables are presented as being
equally, if not more strongly, associated with performance. As for innova-
tion, this is a rather vague term that could be given several meanings. It is,
however, most often used in the context of change and is as a direct result,
thereof, intimately coupled to a vast range of enablers and inhibitors. 

Whether or not the PPP procurement route lives up to expectations is still
to be determined as the validity of the claims has yet to be proven. Further-
more, explicit knowledge on successful project arrangements has not been
established conclusively, which leaves best practice yet to be mastered on a
continual basis. It is this apparent discrepancy between the purported out-
comes, the supporting evidence and the underlying theory, which provides
the background for the research behind this thesis. 

More formally, the research questions have been formulated as follows:

1. Does the PPP procurement route support the implementation of
technological innovations in construction?

2. How can construction innovation be encouraged within PPPs?

1.2 Research objectives
The aim of the research is to examine whether or not the PPP procurement
route supports the opportunity for the actors involved in the design and
construction phases to be innovative and if the way the projects are set-up
enables novel practices and technology to be successfully implemented.
This is adopted in order to offer improvements to current practice. 

The specific objectives of the research are:
1. To define the concept of public-private partnerships (PPP) as it applies

to the construction industry context.
2. To identify key areas within innovation theory which are pertinent to

PPP project arrangements.
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3. To examine the extent to which PPP project arrangements support suc-
cess factors postulated in innovation theory.

4. To identify characteristics of PPP projects that support innovation
efforts.

1.3 Scope of the research
The scope of the research is primarily confined to the achievement of con-
struction related technological innovations within PPP projects. Exclusive
consideration is given to those PPP projects that fall within the sphere of
economic and social infrastructure4) and which involve a significant
amount of construction, either in the form of new build or refurbishment.
Consideration is further limited to concessions. Hence, the thesis will deal
only with a limited selection of the arrangements that could be included in
the term PPP. These demarcations are more thoroughly explained in sec-
tion 3.2.

Focus is on the project phases leading up to the commissioning of the fin-
ished asset, especially the design and construction phases. How adequately
the service is provided over time lies outside the scope of the research. So
too does the issue of whether or not private actors should be allowed to
provide services that traditionally have been provided by the state. Analysis
and evaluation of the long and short-term impact on public policies also lies
outside the scope of research5), as do legal and financial issues of project
accountability. How the asset is accounted for affects the suitability and
attractiveness of the project, but this too remains outside the scope of the
research. The matter of ‘how’ and from ‘whom’ the financial resources are
acquired similarly is outside this scope. The stance taken is that the money
in the end is going to be provided in one form or another. Refinancing issues
are also considered to be outside the scope of the research even though it is

4) Thus, comprising the physical assets that are required to produce economic ser-
vices in modern societies such as facilities for air, sea and land transport, and pow-
er, gas and water supply networks, as well as those assets that are required for edu-
cation, health, legal and correctional facilities etc.

5) In Public-Private Policy Partnerships, Rosenau (2000) presents an exhaustive explo-
ration of the implications of PPPs in various policy arenas.
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acknowledged that this is an important factor that is relevant to the long-
term financial outcome of projects. 

The scope is limited to the study of projects in countries that are politically
stable and have a well-developed legal system. Hence, in conjunction with
practical limitations, empirical data gathered for the research is geographi-
cally limited to Western Europe and Australia. Theoretical references are,
on some occasions, made to findings from projects on other continents, but
the empirical data presented have been collected from Australia, Finland,
Germany, Poland, Spain, Sweden and the United Kingdom.

Finally, given the research focus on technological innovations, other kinds
of innovations such as those of the organisational kind are dealt with in a
subordinate manner.

1.4 Structure of thesis 
The thesis is structured into seven chapters. The structure is shown in
Figure 1. This first chapter comprises this introduction, which describes the
context and the scope of the study, as well as presenting the research ques-
tions and objectives.

3.
PPP

4.
Innovation

5.
Case study of

working practice

6.
Findings of

the case study

7.
Conclusions

2.
Research

methodology

Figure 1. Thesis structure

  describes the chosen research strategy. Six research methods
are presented and evaluated in the light of how well they fit the research
questions and the limitations set for the research. The preferred method,
case study, is presented together with explanations for the active rejection
of other methods. The research design is then presented, describing how
the research was undertaken. 
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  explores the concept of PPP and demarcates the term for
application in the construction context. A definition is presented together
with an account of the procurement form’s origins and evolution, including
the main reasoning and arguments behind it. The roles of the parties
involved are described and the main phases of the projects presented. The
key features that make it possible for a meaningful differentiation between
projects is also presented.

  introduces the concept of innovation. A wide approach is taken
to encompass several different perspectives of the phenomenon. Attention
is then turned to the sub-set of technological innovation. A general descrip-
tion of the reasons for organisations to innovate is presented together with
potential sources and inhibitors. Finally, discussion is turned to how inno-
vation fits into the project based environment of construction.

  presents the methodological framework for the multiple-case
study that constitutes the main empirical part of the research. Chapters 3
and 4 are linked here through the development of three theoretical proposi-
tions. Finally, a short description of each of the projects studied is presented.

  presents and analyses the findings from the multiple-case study
with reference to the preceding theoretical propositions. Particular attention
is given to the methodological considerations, i.e. the study’s validity and
reliability. 

  provides a summary of the thesis based on the project objectives
and presents the key conclusions that have been drawn. Special considera-
tion is given to the research limitations and recommendations are made for
further research.

  contains the case study protocol.
  contains the case study interview template.



2.1 Introduction 
The methodological debate on research is commonly held at several differ-
ing rhetorical levels, often in the fashion of elaboration of preference
between perceived opposites on a continuum, e.g. natural science–social
science, rationalism–empiricism, induction–deduction and qualitative –
quantitative. Unfortunately, such continuums are not always evidently
clear and neither are their interrelationships. Both science and philosophy
share the same aim of trying to explain and enlarge human experience
(Yildirim 1971). Yet, there is a distinction between doing science and
thinking about how science ought to be carried out. The philosopher of sci-
ence seeks answers to questions such as: what procedures should scientists
follow in investigating nature; and what are the conditions that must be sat-
isfied for a scientific explanation to be correct? Accordingly, Losee (1992)
presents the philosophy of science as a second order discipline, the subject
matter of which is the procedures and structures of various sciences. In
other words there are facts, the explanation of facts (science) and the analysis
of the procedures and logic of scientific explanation (the philosophy of
science). Hence, philosophical assumptions underwrite the scientific
approaches. The overlap is obvious and there is no doubt that these two
activities interpenetrate. Indeed, it is no bold statement that all research is
approached via explicit or implicit assumptions about the nature of the
world and the way that it may be investigated. This has resulted in an abun-
dance of proven research methods, which have been used to contribute
successfully to knowledge. 

8 CHAPTER 2
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Several considerations have to be taken when choosing what method(s) to
apply in a research endeavour. The various philosophies of science and
scientific paradigms quite naturally play a vital role in this choice. Explicit
or not, the underlying philosophical outlook is unarguably of importance in
choosing methods for the research at hand. However, the suitability of the
method and the outcomes thereof cannot be accessed on this philosophical
stance alone. Rather, it is the suitability of the research method, in conjunc-
tion with the applied research design, to examine the research problem in
its entirety that is key. Following their own pre-established logic, each
method constitutes a different way of collecting, analysing and generalising
data and, thus, serves different functions in the knowledge process. The
method used should be appropriate for the specific research questions
and/or aims and objectives of the research, i.e. the type of knowledge to be
discovered – descriptive, explanatory or exploratory (Yin 1994; Wing et al.
1998).

This chapter provides an overview of proven research methods. The
research design that is adapted is subsequently described on the basis of
how well these varying research methods are suited to the research in hand.

2.2 Methods evaluated 
The field of construction management research is a fairly new discipline,
which makes use of methodological pluralism drawing on influences from
several philosophical as well as methodological paradigms (Fellows and
Liu 1997; Runeson 1997; Raftery et al. 1997; Wing et al. 1998). Methods
that have evolved from the social, as well as the natural, sciences are
utilised6,7) and, accordingly, both quantitative and qualitative data collect-
ing techniques are used with their respective modes of inference8). 

6) This has also been claimed to be true for studies of technical change (Elster 1983),
which is closely related to innovation. 

7) Whether or not it is justified to use the methods of natural sciences on human and
social issues has been debated since the early twentieth century (Onwuegbuzie
2002) and some commentators would say even long before then.

8) Both the qualitative and the quantitative approach may adopt common research
methods. It is, in all practicality, the nature of the objectives of the work together
with the consequent nature of the collected data that determines in which catego-
ry the work could be classified (Fellows and Liu 1997; Bell 1999). 



Further to the claim that construction management is a fairly new disci-
pline or field in which methodological pluralism is used, Raftery et al.
(1997) state the following:

What we are advocating is, and we claim no novelty to the idea, that
researchers in the construction field should conduct research, as any
perceptive researcher would, by defining the problem and then
applying the most appropriate method chosen from an uncon-
strained and wide range of available approaches.

By appropriate it is meant not only how well the chosen method is suited to
the research problem at hand but also how well it fulfils the practical limi-
tations that are undoubtedly set on the study, e.g. time and resource con-
straints. Thus, what should be sought is a method that is well suited to the
phenomenon that is to be investigated; or expressed slightly differently, the
adapted method should, if adequately applied, be such that important ele-
ments are not missed out or constrained. Following this logic, research
methods should not automatically be excluded because they are to be
found on the wrong side of the continuum, i.e. rational–empirical,
inductive–deductive, social–natural science and qualitative–quantitative.
This claim is further supported by Yin (1994), who states that the first and
most important condition for differentiating among the various research
methods is to identify the type, i.e. substance and form, of research question
that is being asked. 

It is therefore of value to reiterate to the stated research questions, which
are formulated as follows:
1. Does the PPP procurement route support the implementation of tech-

nological innovations in construction?
2. How can construction innovation be encouraged within PPPs?

And the research objectives:
1. To define the concept of public-private partnerships as it applies to the

construction industry context.
2. To identify key areas within innovation theory which are pertinent to

PPP project arrangements.
3. To examine the extent to which the PPP project arrangements support

success factors postulated in innovation theory.
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4. To identify characteristics of PPP projects that support innovation
efforts.

In order to abide by the above logic the research project identified six
proven research methods that could be applied to this kind of research. All
have their advantages and disadvantages and differ in the relationship be-
tween the breadth and the depth of the underlying study. A brief general
description is given of each, together with an account of their respective
strengths and weaknesses. Each method constitutes a different way of col-
lecting and analysing evidence. However, the boundaries are not always
clear and sharply drawn and even though they all have their characteristics,
there are similarities and large areas of overlap among them. The intention
is not to pass judgement on the methods in a general context. Each method
is evaluated on the basis of how well it fits the research questions and ob-
jectives; how well it fits the phenomenon of interest, i.e. construction relat-
ed PPP projects; and, finally, on practical issues such as time cost and re-
quired resources. Subsequently, five of them were actively rejected.

2.2.1 Action research
Most action research sets out explicitly to study a certain occurrence in
order to change it. Usually, this kind of research endeavour arises from an
unsatisfactory situation, which those affected wish to change for the better.
However, it could also arise from a desire to reproduce and /or expand
something that has been shown to work elsewhere. Thus, one distinguish-
ing feature of the action research approach is the active and deliberate self-
involvement of the researcher in the context of the research. The
researcher is, in this way, an integral part of the process being studied and
works collaboratively with other affected actors to bring about the change
in the problem context (Mckay and Marshall 2001). Hence, action
research is often demarcated through its dual goal of improving the organ-
isation participating in the research project, usually referred to as the client
organisation, whilst at the same time contributing to common knowledge
(Kock et al. 1997). Logically, there are several different permutations of
action research, but ideally the method consists of a number of phases
undertaken in a cyclical process. Baskerville and Wood-Harper (1996)
hold the model presented by Susman and Evered (1978) as the most preva-
lent description of action research. This model establishes five research



phases that are undertaken once the research environment has been estab-
lished: (1) diagnosing, (2) action planning, (3) action taking, (4) evaluating
and (5) specifying learning (Susman and Evered 1978).

The action research method has been described as ideally suited for gaining
understanding of: whether or not technologies and methods are perceived
as useful in practice; what the issues and problems that are perceived to
arise are; and how to identify ways of improving practice within the value
system of the problem owner (Mckay and Marshall 2001). It has been
shown that the action research method can foster co-operation and infor-
mation exchange between the researcher and those who are being studied
(Kock et al. 1997).

Due to the nature of this method, i.e. the inevitable intervention between
the researcher and the social setting in which the research is taking place,
this line of research has received its fair share of criticism. It has been
viewed as being little more than consultancy work and is often argued that
causal connections and explanations cannot be safely made (Baskerville
and Wood-Harper 1996). There is also a concern that the dual goal of
action research inflicts a certain degree of bias that might influence the
research findings in ways that are difficult to perceive and identify, thus
making it difficult to replicate the study in another setting. Finally, the
results are often questioned on the basis of their external validity, i.e. that it
is difficult to generalise the findings (Kock et al. 1997). However, this is
fairly typical criticism of methods that make use of in-depth, longitudinal
studies that involve only one or a small number of organisations.

Action research was discarded as the primary research method for this pro-
ject based on several issues, most of which are of the practical kind. A PPP
project is a long-term undertaking, which presents several difficulties in
establishing the boundaries of the study. Most projects show unique
configurations of organisations. Furthermore, it is, for example, as will be
discussed in the following chapter, not unusual for the project to last several
years from initiation to operation. Thus, most PPP projects would outlast
the time restrictions set for a doctoral research project. Also, the researcher
had no prior involvement with the construction companies active in this
field in Sweden and was therefore not part of the specific environment.

12 CHAPTER 2
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That said, there are, even today, very few opportunities to study PPP
projects in Sweden at first hand.

2.2.2 Ethnographic research
The ethnographic research method has its roots in anthropology. The
method was primarily developed to facilitate studies of whole societies or
certain aspects of societies. The method is, however, by no means restrict-
ed to anthropological studies and it has been successfully applied in other
contexts such as the study of small groups (Bell 1999). In essence, the
method is based on observation where the researcher, to greater or lesser
extent, becomes part of the group under study and observes subjects’
actions, behaviours, statements etc. The main objective of this form of
active observation is to enable the researcher to, as far as possible, share
everyday experiences with the subjects and in this way gain insights into
‘what’, ‘why’ and ‘how’ their patterns of behaviour occur. Other data col-
lecting techniques such as informant interviewing, questionnaires and
analyses of documents and records can also be used (Brewer and Hunter
1989; Fellows and Liu 1997; Bell 1999).

The method is believed to be particularly suitable for studies where greater
understanding of value structures and beliefs is sought and it has been cred-
ited as an effective method for gaining insights that enable certain questions
– for example ‘what’, ‘how’ and ‘why’ events occur – to be answered.

It is inherent in the nature of this approach that it is time consuming. First
of all, the researcher has to be accepted by the individuals or groups that are
under study. This acceptance has to be deeper than, for example, merely
getting the go-ahead to undertake the study from a senior representative.
This might entail the researcher in initially spending extended periods of
time working with the subjects of study (Bell 1999). Furthermore, the stud-
ies are often longitudinal in order for sufficient data to be collected. 

The method has been criticised for difficulties in generalising the findings.
However, this criticism is by no means unique to this particular method. It
can be attributed to most qualitative research. Techniques exist to come to
terms with this problem. All the same, it is important to bear in mind that
the unique group under study might not be representative of all other



similar groups. In common with the action research approach, the re-
searcher undertaking ethnographical research will ‘intrude’ on the subjects
that are being studied. In action research this is the very point, as the re-
searcher actively takes part in identifying and evaluating potential problem
solving solutions. Ethnography, however, demands a less active ‘intrusion’ by
the researcher (Fellows and Liu 1997). Hence, one of the major criticisms of
the ethnographic research method concerns the difficulty of determining the
degree of influence that the researcher has on the subjects of study. At best,
this degree of influence, caused by the presence of the researcher and the
mere existence of the research project, could be difficult to determine. 

In manner similar to that encountered with action research, ethnographic
research was discarded as the primary research method for this project on
the basis of several separate issues. Some of these can be considered as
pragmatic, whilst others are more pertinent to a scientific perspective. The
time dimension is one such practical limitation for not considering ethno-
graphic research. A PPP project is, as will be shown in the next chapter, an
endeavour that continues for several years and even the relevant phases
(design and construction) of the projects are usually of too long a duration
for sufficient data to be collected in a study such as this. Another practical
reason was the absence of suitable projects in the Nordic region at this time. 

Apart from these rather crude practical considerations there is also reason
to question the method’s suitability for answering the research questions.
The method would, if properly executed, be better suited to providing
compelling answers to a research question such as: ‘how was construction
innovation encouraged within the specific PPP project X? ’ If, of course, it turned
out to be the case that project X actually did provide a successfully imple-
mented innovation. 

2.2.3 Field experiments
An experiment can be defined as “a study in which certain independent
variables are manipulated, their effect on one or more dependent variables
is determined and the levels (values) of these independent variables are
assigned at random to the experimental units in the study” (Hicks and
Turner 1999). In the broad scientific context, experiments are devised to
investigate any relationship between activities carried out (the cause) and
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the resultant outcomes. The experimental research method has its roots in
biology and physics and has traditionally been performed in laboratories to
test relationships between identified variables. Ideally, this is carried out
through holding all but one variable constant and examining the effect on
the dependent variables of changing the one independent variable. 

The underlying strategy in the social research context, where experiments
are carried out in such diverse places as the industrial, economic and politi-
cal arenas, is to manipulate the subject under investigation to an hypothe-
sised cause, while controlling for the negative influence of other possible
causes by the use of control and randomisation (Brewer and Hunter 1989).
This could be achieved either in a controlled setting, such as a classroom, or
out in the field, e.g. on a project. If, for practical reasons, the setting does not
allow for a true experimental design, quasi-experimental designs could be
successfully deployed (Campbell et al. 1988). This is often the case in con-
struction research, i.e. in studying various aspects of construction projects,
as it could be extremely difficult to isolate individual dependent variables
and employ randomisation. Thus, the approach taken is that of compara-
tive studies of similar projects, undertaken at the same time by similar types
of organisations (Fellows and Liu 1997).

Yin (1994) credits experiments as suitable for explanatory studies that aim
to answer questions such as ‘how’ and ‘why’. Indeed, the research method
could, given the right circumstances9), provide for strong causal arguments,
i.e. strong evidence that the independent variable under investigation is, in
fact, significant in the specific context (Brewer and Hunter 1989). 

Field experiments have been criticised on the basis that it is almost impos-
sible to achieve causal clarity if there are confounding influences present
that cannot be eliminated by control and randomisation. This is due to the
focus on testing causal relationships which require careful scheduling as the
observations must conform with the logic of experimental design in order
to control for rival causal factors. In other words, changes in the indepen-
dent variable must be observed before changes in the dependent variable.

9) According to Fellows and Liu (1997) experiments are best suited for bounded
problems or issues where the variables are known with a certain degree of confi-
dence. 



Hence, if this degree of control is not achieved it becomes truly difficult, if
not impossible, to rule out the plausible rival hypothesis to those that the
experiments set out to test (Campbell 1988; Brewer and Hunter 1989).

This method would, if correctly applied, fit both the research questions, but
it was deemed to be unsuitable due to the time and resource constraints of
the project. The pragmatic argumentation is similar to that presented for
the ethnographical research method. Furthermore, an experiment con-
ducted as described by Brewer and Hunter (1989) would be extremely dif-
ficult, if not impossible, to carry out due to the complex and heterogeneous
nature of PPP projects. To assure that all possible variables are covered
there would be need for a significant number of projects of similar size and
scope, each at the same stage. Such projects were non-existent in Sweden
when this research project started. 

2.2.4 Archival research 
Literature searching is not by itself a research method and should not be re-
ferred to as such. Most research will, in one way or another, make use of
documentation10) as evidence. In archival research these sources are central
if not exclusive. There are two major ways in which archival research can
be conducted, i.e. the source oriented and the problem oriented approach.
In the source oriented approach it is the nature of the primary sources of in-
formation that shapes the inquiry. Whilst the problem oriented approach is
based on prior knowledge and reading of secondary sources. However, as
Hill (1993) notes, regardless of the approach taken, it is still only the infor-
mation that is found that can be analysed. This analysis then structures
further searches in the archival collections. This problem could, of course,
be found in most other forms of research but it is especially pertinent here
as there usually is no other way to obtain the information, such as could be
done through an extra experiment, additional interviews or observations.
Usually, the sources are divided into primary sources, meaning that the
document was created under the period that is being researched, and secon-
dary sources, which are interpretations of that period based on primary
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10) A document is used here as a general term for an impression left on a physical ob-
ject by a human being.
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sources. These sources can, in turn, be divided into several categories that
make it possible to group and analyse the data.

Archival research is considered to be advantageous when the research goal
is to describe the incidence or prevalence of a phenomenon (Yin 1994).
Also, the nature of the data sources is such that the research can be carried
out when the investigator has virtually no control over the events.

The archival research method is well suited to answering the first research
question and could, even though it is not an ideal fit, be used to answer the
second as well. However, the nature of construction work and how it is nor-
mally managed, in several respects, makes the method less suitable. The
first obstacle is the amount of available documentation. Design work, as
well as on site management in construction, is often carried out in a rather
informal way. Although meetings are arranged on a continuous basis many
minor decisions are taken informally. These informal information channels
are highly unlikely to appear in archives and documents. Second, there are
reasons to question the available information’s reliability11). For example,
meeting notes are likely to be biased to the views of the meeting secretary.
They usually cover the most important discussions and decisions taken but
leave out items that are regarded as less important at the time. Thus, con-
siderable difficulty is attached to establishing the objectivity of recorded
data. The method was disregarded because the available documentation
on completed construction projects is considered to be insufficient in pro-
viding relevant information to answer the research questions.

2.2.5 Surveys
The purpose of this research method is to explain the relationships
between a number of variables. The underlying intention when conducting
surveys is to draw inferences from populations (Moser and Kalton 1971),
although there are times when representativeness is of minor importance.
The term population is used in a statistical way to mean the aggregate of

11) This is, of course, also true for other data collecting techniques such as interviews.
The difference here lies in the available means of corroboration. 



persons or objects under investigation12). Thus, the survey research method,
in contrast to for example ethnography, focuses on the population in which
the phenomenon under investigation occurs rather than on the social
setting in which it is embedded. 

Moser and Kalton (1971) claim that there are few aspects of human behav-
iour that have not been investigated through the means of surveys. The
method has the advantage of allowing a greater sample of projects to be
taken into the research whilst limiting the human resources committed by
the research team. The means of acquiring the required data can vary from
highly structured questionnaires to unstructured interviews depending on
circumstances and the topic of interest. If undertaken properly the degree
of generalisation from survey research promises to be high. This is a direct
result of the strategy for statistically sampling populations, which permits
survey researchers to say with a known degree of confidence how well a
particular sample of subjects represents the population from which it was
drawn. Surveys have been credited to be effective in answering research
questions such as ‘who’, ‘what’, ‘where’ and ‘when’ (Yin 1994). 

Although sophisticated techniques have been developed to circumvent the
problem, survey research has a few weaknesses that could make the results
questionable if not dealt with properly. First of all, questionnaires, especial-
ly postal questionnaires, are rather rigid and leave no room for investigation
into aspects that were not known to the investigator at the start of the
investigation. Second, surveys involve a high risk of reactive measurement
effects, one reason being that the subject matter of the study must be intro-
duced to the respondent. Third, the use of questionnaires alone leaves the
data vulnerable to bias and, finally, the method does not easily allow for
analysis to be made of the relationships between independent variables and
causal relationships. Statistical analysis techniques employed to come to
terms with the latter abound and as long as the researcher is content with
stating the extent and the direction of the relationship between two vari-
ables it is fairly straightforward. However, the task of distinguishing corre-
lations between variables from truly casual relationships is at best compli-

18 CHAPTER 2

12) It could for example be the entire population of Western Europe or the population
of desks in a building.
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cated (Moser and Kalton 1971; Brewer and Hunter 1989; Oppenheim
1992). 

As in the above-described methods, surveys were discarded as the main re-
search method due to both practical and deeper scientific reasons. From a
practical perspective the main concern for the construction management
researcher in conducting surveys is the response rate. Studies have shown
that the average response rate for a questionnaire in construction manage-
ment research lies between 20-30% (Fellows and Liu 1997). This has also
turned out to be the case on some of the studies that have so far been con-
ducted on PPP projects. Even studies endorsed by large interest organisa-
tions such as the Construction Industry Council in the UK, see for example
CIC (2000), have achieved response rates of only 25%. One way of cir-
cumventing this apparent problem is to use interviews. This approach
would, however, have been influenced by the limitations applied to the re-
search in the form of restricted resources. More importantly, the survey ap-
proach would be the preferred approach had it been the case that the re-
search project set out to answer the first research question only. However,
the second research question, which is concerned with how innovations
can be encouraged, is not equally suited to the survey method. This is due
to the difficulty associated with producing descriptions and explanations of
how to attain the established outcomes on the projects. 

2.2.6 Case study 
The term case study is often used as an umbrella word for a series of re-
search methods that have in common a focus on a specific instance. Some
commentators go as far as claiming that it is not, in fact, a research method;
instead, it should be seen as a means for collecting data (Fellows and Liu
1997). However, in some fields, it is considered as a legitimate research
method and has been defined as an empirical inquiry that investigates a
contemporary phenomenon within its real-life context – especially when
the boundaries between phenomenon and context are not evidently clear
(Yin 1994). 

The case study method uses several sources of evidence and data could be
collected from, for example, documentation, interviews, direct observation
and questionnaires. Even though the name implies a single case approach it



is nowadays quite common that several cases are included in the study, i.e.
a multiple-case study. This depends on the phenomenon of interest.

Yin (1994) claims that the case study research method has a distinct ad-
vantage in situations such as when: “a ‘how’ or ‘why’ question is being
asked about a contemporary set of events over which the investigator has
little or no control”. Bell (1999) identifies the possibility of concentrating
on a specific instance or situation and identifying, or attempting to identify,
the various interactive processes at work as the greatest strength of the case
study. 

The most common criticism of the case study is that of generalisation of the
findings. This critique could, in turn, be considered under two main themes.
The first stems from those who question the value of the study of single
events. Opponents tend to argue that it is difficult to draw any conclusions
from one case. This is, however, equally true for an experiment and tech-
niques exist to come to terms with the problem. The second critique could
be derived from opposition to the ‘classic’ approach to case studies, i.e. pro-
viding descriptive results that take the form of long narratives. Further-
more, the case study method has been criticised for lacking rigour. Gener-
ally this implies that the risk of equivocal evidence or biased views being al-
lowed to influence the findings and conclusions is considered to be high.

The case study research method was chosen, as it is believed to be the most
applicable to the particular set of research questions presented in this thesis.
The adopted case study design, which is presented in chapter 5, allows
measures to be taken to come to terms with both the practical and method-
ological issues that have been presented in the preceding sections. For ex-
ample, the case study method provides a variety of data collecting tools,
which makes the study less vulnerable to the practical issues concerning
time. It also provides a means for causal inferences to be made; again this is
further explained in chapter 5 which also deals with the potential risks dis-
cussed in the paragraph above. 

2.3 Research design 
In order to be in place to fulfil the stated objectives and the research ques-
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tions, this research project adopted a research design involving six separate,
yet interrelated and overlapping, stages.
In brief these six stages consist of:
1. a wide literature review of PPP examining leading academic and tech-

nical journals, technical reports, text books, conference proceedings,
case studies, the financial/business press, official reports and govern-
ment guidelines;

2. the establishment of an expert reference group with representatives
from the major stakeholders in PPP projects; 

3. discussions and open interviews with senior representatives of organi-
sations, public and private, involved in the PPP process;

4. fieldwork with the researcher taking the role of an observer within the
specialist BOT unit of a large construction company;

5. a thorough literature review on innovation examining leading academ-
ic and technical journals, technical reports, text books, case studies and
government guidelines and reports; and

6. a multiple-case study targeting PPP projects.

 : PPP is a widely used term that is given varying meanings in various
contexts. It could hardly be considered as a new phenomenon, rather an ill-
defined one. This is apparent in the literature that has been produced with-
in the field of construction management. The literature review here was un-
dertaken to identify and cover the major areas and issues within PPPs as
they apply to the construction context. This meant eliminating types of
projects that clearly have nothing to do with construction, thus providing a
definition of PPP from a construction perspective. Furthermore, the origins
and evolution of the concept were clarified together with the underlying
motives. Finally, information was gathered on the major features of PPPs
and how work is commonly undertaken. 

 : a reference group comprising 15 members was established. The
group covered most of the major stakeholders in a PPP project including
representatives from architects, contractors, public sector client bodies,
legal advisors, financial advisors, financiers and operators. Two external
senior academics with an interest in the topic were also included in the group.
Information was collected from the reference group both on a one-to-one
basis and through recurrent workshops and seminars. Primarily, the task of
the reference group was to provide feedback on, and validate, the findings



from the research, but it was also used as an important tool in the establish-
ment of areas of particular importance within the projects.

 : information has, throughout the research project, been gathered
from numerous discussions and open interviews with practitioners and
public sector representatives, in several countries, having experience of
completed PPPs. This helped to ascertain current practice and, further-
more, increased the understanding of the actors’ motivations for entering
into PPP projects and their expectations. Most importantly, it helped to
streamline the study through the identification of core areas of interest. 

 : although the ethnographical research method, as described in sec-
tion 2.2.2, was deemed unsuitable as the primary research method, partici-
pant observation was still considered to be a useful data collection tool. The
researcher spent time as an observer following the everyday work of the
employees of the specialist BOT unit of a large construction company. This
provided useful insights into the inherent complexity of the preliminary
stages of projects. It also helped further to streamline the enquiry and pro-
vided for a more focused approach to the research. 

 : a theoretical description of project related technological innova-
tion was developed based largely on a thorough review of mainstream in-
novation literature. It draws mainly on concepts taken from theories of eco-
nomical development; technical change and the body of knowledge devel-
oped on project based organisations. This was then, together with the ac-
quired information on PPPs, used to create propositions that acted as the
foundation for the multiple-case study.

 : a case study design adhering to the positivistic view of case studies,
as advocated by Eisenhardt (1989, 1991) and Yin (1993, 1994), was de-
veloped using the findings from the previous five stages. A multiple-case
study was then conducted on PPP projects for which the construction work
had been completed. Information was primarily gathered through in-depth
interviews, publicly available documentation and archival records. Al-
together, four projects were studied. Three of these were chosen on the
grounds that at least one technological innovation had been achieved on
the project. The fourth was chosen on the basis that no innovations were
claimed. 
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Stage 2 Stage 4Stage 3 Stage 5 Stage 6Stage 1

Objective 1

Objective 2

Objective 3

Objective 4

Figure 2. Fulfilment of the research objectives

The findings from these research stages helped to fulfil the objectives as
shown in Figure 2.

The first four stages provided the information needed to create a frame-
work that defined the concept of public-private partnerships as it applies to
the construction context. This is presented in chapter 3.

Key areas within innovation theory, pertinent to PPP project arrange-
ments, were identified through the above-mentioned framework in con-
junction with the literature review on innovation. Thus, the first five stages
provided the information needed to fulfil research objective 2. This is pre-
sented in chapter 4. 

The fulfilment of the first two research objectives provided for the devel-
opment of the propositions examined in the case study, which served to
achieve the third and fourth research objectives, as presented in chapters 5
and 6. 

Finally, the research questions and the stated objectives are related as
shown in Figure 3.
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The first research question is answered through the fulfilment of objectives
1-3. The answer to the second research question is derived from the fulfil-
ment of objectives 3 and 4.

2.4 Conclusions 
There is a considerable overlap between science and philosophy, which
makes it obvious that the two activities interpenetrate. In essence, both
science and philosophy share the same aim of trying to explain and enlarge
human experience. Hence, philosophical assumptions underwrite the sci-
entific approaches. Indeed, it seems that theoretical and methodological
choices are consciously and /or sub-consciously made whether appreciat-
ed or not. Thus, it is no bold statement that all research is approached via
explicit or implicit assumptions about the nature of the environment and
the way that it may be investigated. Any research endeavour would there-
fore benefit from being put into a philosophical as well as a theoretical con-
text, as this would make the researcher more aware of the benefits and lim-
itations of the applied method(s).

The field of construction management research is considered to be a fairly
new discipline. It is generally seen as being somewhere in between the pure
social sciences and the natural sciences. So far, a methodological pluralism,
which draws on influences from several philosophical as well as method-
ological paradigms, has been applied. 

Research
question 2

XResearch
question 1

X

X
X X X

1 2 3 4

Objectives

X

Figure 3. Research questions and objectives
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This thesis and the research behind it adhere to the view that different
methods serve different functions in the knowledge process. Each method
follows its own pre-established logic and thereby constitutes a different
way of collecting, analysing and generalising data. Ideally, research meth-
ods should not be automatically excluded because they happen to be, for
example, qualitative and not quantitative. Instead, it should be chosen on
the grounds of how appropriate it is in fulfilling the specific objectives of the
research and, by implication, the type of knowledge that is sought. It is the
suitability of the research method, in conjunction with the research design,
for examining the research problem in its entirety that is the key determi-
nant. Following this logic, the research project identified six research meth-
ods that could be applied to the kind of research that was proposed. Five of
them were then actively rejected. The project chose to apply the case study
research method, as it was believed to be best suited to the phenomenon of
interest. A multiple-case study then became the core of the research design.



3.1 Introduction 
In accordance with the stated scope of the research this chapter explores
public-private partnerships (PPPs) as they apply to the construction con-
text. 

Much has, in the context of construction, been claimed as to the inherent
benefits of PPPs, including lower project costs, shorter construction times
and higher overall quality in the end product (Leiringer 2003). The aim
here is to provide an unbiased and critical description of PPP projects in or-
der to create a broad understanding of how projects are set up. The roles
and responsibilities of the actors are elaborated, together with an historical
and recent account of the development of the concept. This is done in or-
der to circumvent the popular rhetoric that establishes PPP as engineering
the kind of collaboration between operators, designers and contractors that
leads to innovative solutions to the client’s service requirements. 

3.2 What is a public-private partnership? 
3.2.1 PPPs in a general perspective
PPP is one of numerous generic terms that have blessed management liter-
ature over the last decades. It is often used to describe a wide range of mod-
ern political and financial functions as well as the working arrangements
within projects and organisations in multiple areas and industrial sectors.
Thus, it is applicable to a wide array of situations to portray the given
specifics of an arrangement between two or more entities.
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Broadly defined, a PPP is an arrangement that brings public and private sec-
tors together in long-term partnership for mutual benefit (SO 2000) – a
definition that in its simplicity leaves much for interpretation. The term
partnership is in this context ambiguous13) and the wording ‘mutual benefit’
is highly debatable. It has, for example, been argued that the public and pri-
vate sector cannot have mutual goals as their planning horizons differ; thus,
what could be considered beneficial for one party in the long-term may
hardly be beneficial for the other (Currah 2000; Montanheiro 2000). On
the other hand, proponents of these kinds of arrangements often predicate
their arguments on the belief that both sectors have unique skills and char-
acteristics providing them with advantages in undertaking certain tasks and
that combining these skills would therefore be beneficial. 

Following the wide definition given to partnerships, the multitude and
diversity of project arrangements that are credited as PPPs are immense. A
case can, for example, be made for generalising the notion of partnerships
to include almost any combination of public funding and private provision
of public services (Linder and Rosenau 2000). Indeed, the mere fact that
the name contains both public and private makes the term applicable to just
about everything that the public sector, in any country, undertakes. Hence,
the term is often used to describe a vast range of modern political and
financial functions as well as the working arrangements within projects14)

and organisations in multiple areas and industrial sectors throughout the
world. 

Undoubtedly, PPP has, over the last decade, become a politically and socially
fashionable topic. As such, it is a highly debated phenomenon with members
from all parts of society participating. In Sweden, the question is largely one of
whether or not it is to be seen as privatisation and how projects should be
accounted for by the state. Even though this debate could, to a great extent,
be credited to ideological prejudices it is also evident that there is consider-
able confusion as to what it is that is actually being discussed.

13) For an elaboration on the different meanings given to partnerships in the North
American perspective, see Linder (2000).

14) A project has been defined as “a temporary endeavour undertaken to create an
unique product or service.” (PMI 1996).
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3.2.2 Major categories of public-private partnerships
The definition above, together with the wide perception of partnerships
has given rise to a vast amount of arrangements that could be legitimately
dubbed as PPPs. To make things even more confusing, the term PPP is also
used in a much narrower sense in attempts to describe the characteristics of
specific projects. Thus, in order to provide a description of how PPP applies
in the construction context, it is clearly necessary to break down the term
into more manageable categories. These categories represent general types
of arrangements that are agreed upon by the public and private parties. The
categorisation is based on guidelines provided by state and local govern-
ments in Australia, Canada and the UK (The State of Victoria 2001; SO
2000; MMA 1999).

1. Public sector assets are sold to the private sector in the belief that pri-
vate sector finance and management can increase the value of the asset
and thereby give the taxpayer greater value for money.

2. Ownership in public sector assets is transferred to a private partner who
owns and operates the facility for a specified period. This kind of
arrangement is based on the private sector improving and /or expand-
ing the facility/service.

3. Shares in state-owned businesses are sold to the private sector and their
new owners can retain either a minority or majority stake in the business.
This could be accomplished with or without the use of legislation or
regulations in order for the public sector to retain control of the business.
The main objective of this kind of PPP is to improve the overall achieve-
ment of the business by bringing in private sector finance, managerial
and marketing skills. 

4. The public sector uses private finance, managerial and marketing skills
in order to exploit the potential of public assets, both physical and intel-
lectual, that cannot easily be sold or in which the state wishes to retain
ownership15).

15) In the UK this kind of partnership arrangement has been named ‘wider markets’
(Timmins 1999).
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5. Arrangements where the public sector contributes to the funding of
private sector projects/establishments that are considered to be of pub-
lic benefit, but that are not capable of funding themselves fully on the
capital markets. 

6. Arrangements where the public and private sectors under joint manage-
ment combine their assets, finance and expertise in order to pursue
common long-term goals and shared profit. 

7. The public sector contracts services, with defined outputs, from the
private sector including the construction and maintenance of the
required facilities.

It is quite possible that an arrangement from anyone of categories 1-6
would lead to construction work in varying form and size. For example, it is
probable that a public business bought by a private actor, as described in
category 3, would be likely to expand or move into new facilities. Similarly
in category 5, a feasible scenario could be that a private sector enterprise
receives funds to establish itself in a remotely located town that does not
have sufficient facilities, thereby generating the need for new build or refur-
bishment works. Even though examples could be many they merely consti-
tute a basis for a momentary increase in the amount of construction work in
the country/market. As there are no real incentives for them to be procured
outside the normal situation there is no reason to believe that they should
diverge from traditional construction projects in any significant way. Thus,
it is only category 7 that falls within the stated scope of this thesis. Accord-
ingly, consideration will hereafter only be given to projects that fall within
this seventh and final category.

3.2.3 Definition of construction related public-private partnerships
Narrowing down PPP to an arrangement, in which the public sector contract
services, with defined outputs, from the private sector including the construc-
tion and maintenance of the required facilities, still leaves a large umbrella of
possible arrangements. A final refinement of the term is therefore necessary
to adjust it to the stated scope of the thesis. This includes taking into consid-
eration the contractual form and how projects are financed. 



The research has developed the following definition, which will be used
hereafter:

A public- private partnership is an arrangement between public sector
and private sector investors and businesses (the Private Sector) where-
by the private sector on a non-recourse or limited recourse financial
basis provides a service under a concession for a defined period that
would otherwise be provided by the public sector.16)

This definition makes assumptions and restrictions that deserve further
explanation:

Non-recourse or limited recourse financial basis refers to financing that is
based on ‘project finance’, i.e. the financing is secured on the basis of the
project’s future revenues17).

Concession means that the consideration for the works to be carried out
consists either solely in the right to exploit18) the construct or to receive
payment in addition to the right to exploit. There is, in theory, a small
chance that an arrangement showing attributes that are consistent with
what is meant by PPP in this thesis could fall outside the scope of conces-
sions (HM Treasury 2000a). However, this is highly unlikely and for all
practical purposes these projects are excluded from the study. 

That the service would otherwise have been provided by the state is an im-
portant distinction as it excludes projects such as traditional property de-
velopment, which in its general form shares many characteristics with
PPPs. 
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16) The provision of such service may involve the private sector in the tasks of plan-
ning, designing and constructing facilities in order to be in a position to provide the
required service.

17) Project financing is defined as “a financing of a particular economic unit in which a
lender is satisfied to look initially to the cash flows and earnings of that economic
unit as the source of funds from which a loan will be repaid and to the assets of the
economic unit as collateral for the loan.” (Nevitt and Fabozzi 1995). The concept
is further explained in section 3.3.3.

18) ‘Exploit’ refers to the recovery of the costs from end users i.e. public users or public
body (Commission of the European Communities 2000). 
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3.2.4 Some possible versions of PPPs
In order to describe the particular project’s contractual arrangement, more
precise terms than PPP are used. Generally, the varying contracts are given
three or four letter abbreviations, all of which cannot be easily differentiated.
Indeed, most of them are confusingly alike and as noted by Arndt (2000)
just prove to show the relative immaturity of the industry. 

The approach taken in this research is that it is more important to understand
the main characteristics of projects than it is to be able to correctly match a
specific project with the designated contract acronym. Nevertheless ten
abbreviations are, for clarity, presented below. Only a very short description
is here given to the two most common acronyms BOT and DBFO. 

BOR: Build, Operate and Renewal of Concession
BOT: Build, Operate and Transfer
BOOT: Build, Own, Operate and Transfer 
BRT: Build, Rent and Transfer
BTO:  Build, Transfer and Operate
DBFO: Design, Build, Finance and Operate
DCMF: Design, Construct, Manage and Finance
MOT: Modernise, Operate and Transfer
MOOT: Modernise, Own, Operate and Transfer
ROT: Rehabilitate, Own and Transfer

BOT, Build Operate Transfer, is by far the most widespread abbreviation
and it is not uncommon for literature to use the acronym to represent all
types of PPP projects19). The terms BOT and BOOT are often used inter-
changeably, although there is a marked difference between them. These
types of projects are characterised by the major part of the payment for the
private sector coming directly from customers in the form of tolls or user
fees. 

DBFO, Design Build Finance and Operate, and to a certain extent DCMF,
are the most common acronyms for projects where private sector revenues,
exclusively or to a large extent, come from a public body.

19) See, for example, the UNIDO BOT guidelines (UNIDO 1996) and  the report pro-
duced by the West Sweden Chamber of Commerce and Industry (VIH 2001).



For simplicity and consistency, the term PPP will, unless stated otherwise,
be used in the remainder of the thesis to cover all of the above-mentioned
acronyms.

3.2.5 Project descriptions 
The following cases are two very different projects that aptly illustrate the
diversity of PPP projects. They have not been selected on the grounds of
credited project success or perceived socio-economic values, but simply to
illustrate diversity.

 

On 24 September 1993, the International Olympic Committee announced
that Sydney, New South Wales, had won the right to host the XXVII
Olympiad in 2000. As a direct consequence of this decision, the NSW state
government, in August 1994, issued a call for proposals for private sector
investment in a new Olympic stadium. In January 1996, negotiations began
with the ‘Australia Stadium 2000’ consortium regarding the building,
financing and operation of the Sydney Olympic Stadium. The BOOT con-
tract was signed in September 1996 and the stadium was completed in
time for the games with a seating capacity of 110,000 spectators. The total
development cost was said to be A$615.2 million. The concession grants
the consortium the right to collect revenue from events and various forms
of membership and corporate hospitality fees for 32 years, after which the
facility transfers to the government to do with as it chooses (Jefferies et al.
2002).

  

In the mid 1980s, the problems of congestion and delay associated with the
existing ferry service between the mainland and the Isle of Skye became
ever more apparent. In 1989, the Scottish Office of Development Depart-
ment (SODD) advertised for the provision of a toll bridge between the
mainland and the Isle of Skye. A DBFO contract was signed in December
1991 with Skye Bridge Limited. Construction began in July 1992 with the
bridge opening for traffic in October 1995. The concession, which ends in
October 2022, grants Skye Bridge Ltd the right to charge tolls for the traf-
fic using the crossing. The contract includes a fixed-price mechanism and is
based on a minimum of 450,000 vehicle crossings per year. The bridge
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remains the property of the Secretary of State throughout the concession
period (Debande 1999).

3.3 Origins and evolution 
3.3.1 The history of PPP 
The idea that the private sector can fulfil a role in the funding, creation and
operation of public services is by no means new. The origin of PPP is, how-
ever, not entirely clear and there are a multitude of historical accounts of
arrangements that fit the given definition. For example, in book VI of his
contemporary account of the Roman Empire between the years 264 to
146 B.C., entitled Histories, Greek historian and statesman Polybius de-
scribes how most transactions, e.g. construction work and the collection of
revenues, that come under the control of the Roman government are
farmed out to contractors (Polybius 1979). Similarly, Adam Smith, in his
seminal book, An Inquiry into the Nature And Causes of the Wealth of
Nations 20), provides descriptions of arrangements between private contrac-
tors and the governments of Great Britain and France that fit well with the
definition. 

Some commentators have written that the historical roots of PPP are,
indeed, to be found in the concession systems that were common in Europe
between the eighteenth and early twentieth centuries. Examples cited go as
far back as the mid-seventeenth century. Whilst others, in contrast, argue
that today’s projects differ to such an extent from these old concessions
that their roots are to be found in far more recent history. A common argu-
ment for the latter view is that the private actors, through the old conces-
sion approach, were given virtually free rein over the projects with very
little participation and control exercised from the public side. Instead, it is
argued that the concept has originated through the development of project
finance techniques (e.g. the early North Sea oil projects) coinciding with
the evolution of privatisation as a crucial policy for improving industrial
efficiency.

20) First published in 1776; Book Five: Of the Revenue of the Sovereign or Common-
wealth. 
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3.3.2 The early concessions 
Allegedly, infrastructure concessions were first granted in France in the
mid-seventeenth century (Winch 2002). One of the first documented con-
cessions was granted in 1782 in France (Walker and Smith 1995). At this
time, the Perrier brothers founded a company that was granted a license to
supply piped water in the Paris area for 15 years. From a relatively small
start the network quickly expanded but the agreement did not survive the
political changes that took place in conjunction with the French revolution,
as the city council cancelled the franchise (OECD 2000; Walker and Smith
1995). The late 1700s also saw the concept of toll roads become increas-
ingly common in the United States, many of which were constructed with
some federal assistance in the form of land grants or subsidies (Levy 1996).
This was, during the coming decades, followed by the increased involve-
ment of the private sector in the provision and operation of prisons, some of
which were concession style contracts (Schneider 2000).

In Europe, the amount of infrastructure concessions increased noticeably
for a couple of decades following 1830 as other countries such as Belgium,
Germany, Italy, Spain and Sweden21) followed the UK and France. The use
of concessions gradually declined as the primary large investments were
completed. From the beginning of the twentieth century various govern-
ments increasingly incorporated the procurement of assets with strategic
policies for development and therefore preferred to use their own fiscal
resources and sovereign resources for finance (Walker and Smith 1995,
Winch 2002). 

Examples of large infrastructure concessions of the nineteenth century
include the following.

   ⁽⁾
On 30 November 1854, a 99-year concession agreement for the construc-
tion and operation of the Suez Canal was signed between the Egyptian
State and the French engineer Ferdinand De-Lesseps. The Suez Canal

21) Particularly significant in the Swedish context is the construction of Göta Kanal
(1810-1832). The realisation of the canal, which stretches for 190 km, of which
87 km are dug out canals, and which comprises 58 locks, was a considerable tech-
nical economical and political feat. For further reading see Strömbäck (1993).
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Company was given the right to fix and levy dues at a defined maximum
rate of which the government were to receive 15%. Construction started in
1859 and the canal was opened for navigation on 17 November 1869. The
canal is approximately 163 km long and has no locks. After 87 years the
Egyptian government nationalised the canal in 1956 (Walker and Smith
1995; Levy 1996). 

      ⁽⁾
In the spring of 1884, Captain Knut Lindmark was given a 50-year conces-
sion to construct and operate a tunnel through the Brunkeberg ridge in cen-
tral Stockholm. Unforeseen difficulties, due to the geo-technical conditions,
led to innovative techniques (at least for Sweden) for freezing the soil. The
tunnel was opened in the summer of 1896. Even though the main road in
the area (Kungsgatan) was not completed until 1913, the tunnel turned out
to be an economic failure, as the price for through passage was considered
too high (Sveriges Industriförbund 2000).

3.3.3 The emergence of project financing 
The technique of financing projects on the basis of its own revenues was
developed in the oil and gas industry of the Southern USA during the early
1970s and the method spread into other, related industries such as mining
and off-shore oil with some success (Morris 1994; Nevitt and Fabozzi
1995). This kind of financing arrangement, widely termed ‘project financ-
ing’, is based on the finance being secured on the project alone rather than
the assets of the companies involved. Creditors can, with the exception of
specific guarantees or obligations, only look to the project and its revenues
for payments, i.e. limited or non-recourse financing (Tanega and Sharma
2000). The actual details and structures of project financing are unique for
the project in hand, but all projects have in common the condition that
added emphasis is put on the management of the projects as economic
entities. 

 ‒    

The first commercial North Sea oil find was made in 1969. During the
years that followed, there were several further large finds and numerous
projects were undertaken in order that the proper production facilities



could be put in place. The costs were enormous, as similar conditions to
those in the North Sea had never been encountered in previous offshore
projects. In spite of this situation, the profitability of the operators was
extremely good. Although all of these projects were, by no means, carried
out through project financing they brought project financing into greater
prominence. The second generation of North Sea projects was undertaken
between 1976 and 1984, but by this time the fields were no longer quite so
lucrative and the fiscal incentives were no longer as generous (Morris
1994). 

3.3.4 Privatisation as a means of making public services more effective
The 1960s and 1970s saw a growing concern within governments in the
industrialised world that their state owned enterprises were not able to per-
form at the same level as private firms. This realisation led to the move
towards privatisation of public responsibilities. For a thorough analysis of
the public vs. private ownership see Shirley and Walsh (2000). 

3.3.5 Recent history
In recent history, one of the first widely recognised and documented pro-
jects showing all the characteristics of a PPP is the Hong Kong Cross Har-
bour Tunnel, which was completed in 1972. Even though the acronym
BOT had not been coined at this time it is arguably the world’s first true
BOT project and a very successful project at that (Walker and Smith
1995). At the time of its completion, the tunnel, which unites Hong Kong
Island with the mainland (Kowloon), provided a much-needed alternative
to the ferries, which were the only other form of transport.  

The acronym BOT was first used in the early 1980s by Turkey’s Prime
Minister Turgut Özal (Grimsey and Lewis 2002). The first project to be
announced as an official BOT project was the Akkuyu nuclear power pro-
ject in 1984. Officially, the Turkish government had two main reasons for
trying this approach. The first was the wish to have a single organisation
responsible for initiating and building the project and the belief that there
might be efficiency gains from having the project performed by the private
sector. Second, there was a wish for foreign investment to be brought into
Turkey without upsetting borrowing restrictions. Even though several
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more similar projects were proposed, progress was very slow and eventually
the project was abandoned (Morris 1994; Lam 1999). In spite of this
development, the latter half of the 1980s saw several more similar infra-
structure projects initiated around the industrialised world e.g. the second
Hong Kong Cross Harbour Tunnel, The Dartford Bridge (UK), the Wijker
Tunnel (Netherlands) and the Sydney Harbour Tunnel (Australia). How-
ever, with the exception of North America22) these could be considered as
one of occurrences rather than strategic policies on the part of the public
sector23).

This changed in November of 1992 when the UK’s Conservative govern-
ment launched the Private Finance Initiative (PFI) in an attempt to widen its
old privatisation and contracting out policies initiated in 1979. The official
aim was to improve the procurement of public sector projects by increasing
the involvement of private sector finance in a way that would provide (better)
value for money and allow the public sector to benefit from private sector
management skills. PPP projects were seen as one way of doing this24).

The initiative was – even in a period of low building activity – received with
some considerable caution by the private sector. The concept of assuming
risks that had previously been borne by the public sector did not appeal to
the private sector and many of the projects that were mooted did not repre-
sent an attractive return. Major concerns included the belief that too many
projects were being advertised and that public officialdom’s competence
was insufficient. The government was trying to instigate as many projects as
possible, making it extremely difficult for serious bidders to plan and handle
the bidding process properly. Up to 1997, when a new labour government
came into power, only a handful of projects had been started. As a direct

22) The USA has for long had its own privatisation schemes, e.g. the turnpikes. These
schemes are, from a historical perspective, considered to be closer to privatisation
than to the partnership approach and are therefore not considered further. 

23) In some respects, the third world development projects of the 1980s show some re-
semblance to PPP projects. The conditions that governed them are far from what is
being examined here and they are, therefore, not dealt with further in this thesis.
For further reading see Morris and Suratgar (1988).

24) The PFI includes projects that lie far outside the scope of PPP projects as defined in
this thesis. For a more thorough description of the initiative see: Public Private Part-
nerships: The Governments Approach (SO 2000). 



consequence, a slightly different approach was introduced and the Treasury
Task Force (TTF) was created. The TTF went on to become the focal point
for all PFI activities across government and consisted of a policy arm and a
projects arm. However, the TTF has now been replaced by Partnerships UK
(SO 2000; Birnie 1999).

Several other countries around the world have chosen to follow the UK
initiative. Examples of European countries that have created bodies similar
to the Treasury Task Force are Belgium, Greece, Ireland, Italy and the
Netherlands (Black 2001). 

The EC has so far been supportive of the implementation of PPPs and has,
through its grant mechanism, encouraged projects in Portugal, Italy,
Greece, the Netherlands and Ireland (Grimsey and Lewis 2002). Non-
member countries are also being affected by the EC supported Trans Euro-
pean Networks (Kinnock 1998). Further examples can be found around the
world. For example, in Australia, all mainland states introduced guidelines
for infrastructure provision during the 1990s. South Africa has established
the Municipal Infrastructure Investment Unit to help municipalities involve
private parties in service delivery (Sindane 2000). Moreover, bodies such as
the European Bank for Reconstruction and Development have supported
the initiation of projects throughout central Europe and central Asia. 

3.4 Why PPP? 
It is important to stress that the driving forces for various governments to
initiate PPPs are by no means the same. What is true for the particular po-
litical climate in one country at a given time is not, by default, true for any
other. Furthermore, the reasons for initiating projects in a country might
well differ between the various parts of the public sector (policy arenas).
For example, the reasons for initiating PPPs in healthcare may be far from
those put forward for projects within transport. A general understanding of
the social and political context in which the project becomes a part is, how-
ever, essential to comprehending the complexity that surrounds the initia-
tion and execution of specific PPP projects. The context governs the under-
lying objectives of the parties involved and hence the actions taken. This is
particularly pertinent for public sector actors.
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Reasons for the initiation of PPPs, as described below, should not be read as
a proclamation of the need for PPP. Rather, they are an attempt to describe,
in a very general manner, some of the main reasons for the public sector
giving up control of areas that it has traditionally managed25). In this brief
description no consideration has been taken of whether or not these reasons
should be considered theoretically and practically sound or not – arguments
against PPP are, as has been touched upon earlier, not uncommon26).

3.4.1 Specific examples and general arguments
The first BOT project is generally recognised to have been the result of the
Hong Kong government prioritising other infrastructure development at
that time. The project was first thought of during the 1950s, a decade during
which the population in Hong Kong doubled. A fixed link across the har-
bour was decided against since a more urgent need was to produce low cost
housing, hospitals and schools to cater for the rapidly increasing population.
Fiscal resources were not sufficient to finance a tunnel. It was, to a great
extent, pressure from leading private individuals and major companies that
forced the project forward (Walker and Smith 1995).

A public entity that wishes to realise a project on its own can do this by
either using fiscal resources or by borrowing the money through one or
several sources (sovereign borrowing). Finding a balance between public
expenditure, the ability to find funds through fiscal resources and the
diverging demands placed on public services, is a task that governments
over time will have to deal with and priorities will have to be made. The
Hong Kong Harbour Tunnel serves as an example of where claims were
made not only on availability but also on quality, as individual citizens and
companies were no longer prepared to tolerate below-par state monopolis-
tic services. In this case, PPP was seen as a tool to initiate projects that
would otherwise have been put on hold or have forced the government to
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25) See also Spackman (2002) for an account of eight common arguments for the in-
clusion of private finance in public services in the UK.

26) See, for example, Broadbent and Laughlin (2002) for a discussion of the account-
ing issues embedded in PPP arrangements; and Unison (1999) and CUPE (1998)
for reports that show increased costs, lower quality products and an overall de-
crease in service quality from the implementation of PPP projects. 



add to the national debt. The argument that projects can be initiated ahead
of time and that this is beneficial for society is common, see for example
Stainback (2000) and DS (2000).

In the Akkayu nuclear power project in Turkey the original motive of
Premier Minister Turgut Özal was the classic case of wishing to have a sin-
gle organisation responsible for initiating and constructing the project,
although there were additional reasons (Morris 1994).

The UK government had several reasons for implementing the Private
Finance Initiative in 1992. Arguably, the initial objectives were twofold in
the sense of having a commercial and a financial side. Commercially, the
objective was to find further ways of having the private sector fulfil require-
ments traditionally met by the public sector. This was to be achieved by
introducing the efficiency and management expertise as well as the physical
resources of the private sector. Financially, the objective was to enable a
much-needed investment in public sector assets that were clearly suffering
from a long period of underinvestment, without increasing the pressure on
public borrowing, i.e. ensuring that public borrowing was held to a mini-
mum. This was to be accomplished by ensuring that the assets in the PFI
transactions were kept off the government’s balance sheet (Birnie 1999;
Horner 1999; Broadbent and Laughlin 2002). It has also been argued that
the need to control the public sector borrowing requirement (PSBR) lay at
the heart of the launch of PFI (Reeves 2001). 

Similar reasoning that is used for privatisation is often used to describe the
benefits of utilising the management, marketing and technical skills of the
private sector. The main argument is that the private sector is more efficient
as it is subject to day-to-day competition. 

Whether or not a government can reduce its PSBR by having the invest-
ment off the balance sheet and converting the expenditure from a present
time capital expenditure to a future expenditure commitment is, at best,
unclear and a matter of debate (Broadbent and Laughlin 2002; Spackman
2002). Some commentators, for example Birnie (1999), state that the
Maastricht criteria and EMU have played a role in the implementation of
PPPs, as governments throughout Europe have been forced to take action
to enable conversion to the single European currency. 
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The government (public sector client) can, through the use of PPPs, ensure
that whole life costing and budgeting is considered in the provision of new
infrastructure, including growth and upgrading requirements. Transferring
risks such as cost increases in construction, operation, maintenance and
reinvestments to the private sector provides the public sector with bud-
getary predictability over the life of the asset and reduces the risk of funds
being diverted during the life of projects (DS 2000; SO 2000; The State of
Victoria 2001).

Officially, the UK government’s reasons for the PFI have changed signifi-
cantly since 1992 as the initiative has evolved and a clear shift in emphasis
can be detected. Focus has turned from ‘off the balance sheet’ to focusing
on factors such as improved public services through increased quality, but
above all ‘value for money’ (SO 2000).

Most of these issues are far and beyond the scope of this research project
and, even though they cannot be discarded because they represent the
social arena in which PPP projects are initiated, they are better dealt with
elsewhere27). This thesis deals with issues concerning technological innova-
tion on individual projects and the potential improvement in the perfor-
mance of the built assets (services) that this might create28). 

3.4.2 The value for money argument 
Several publications, mainly emanating from the UK, have been issued
since the mid-1990s citing varying cost savings and increases in quality
generated by projects following the PPP procurement route. In 1998, the
UK National Audit Office reported that the first four design, build, finance
and operate roads contracts were likely to generate net quantifiable savings
of approximately 13% for the state (NAO 1998). In a report, ordered by
the Treasury Taskforce, the consultant firm, Arthur Andersen, together
with Enterprise LSE examined 29 private finance projects to reveal an
average net present cost saving of 17% (HM Treasury 2000b). These
publications are in line with the UK government’s claim that PPP projects
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27) See for example, Rosenau (2000).
28) i.e. the value for money argument put forward by, amongst others, the UK govern-

ment.



offer more value for money. In its 2000 study, The role of cost saving and
innovation in PFI projects, the Construction Industry Council (CIC) identi-
fied the role of innovations within construction-based projects. It stated
that cost savings could be accrued from the use of innovative working pro-
cedures and new technologies. The results show an overall project saving
in the region of 5-10% of which the highest average weighing savings
could be found from the construction phase. The savings on construction
costs were also estimated to be 5-10% (CIC 2000). 

This reduction in cost and/or improvement would have to come either
from the transfer of risks29) or from improvements in the average unit pro-
ductivity; alternatively, from the reduction of the price paid of similar unit
productivity. Indeed, it is a commonly held view that PPPs provide real
incentives and create a business environment that encourages innovation
and improved practices in the construction phase30). The main argument is
that, since PPP generally involves replacing cheaper public finance with
more expensive private finance, project participants will look for compen-
satory savings in other cost areas – essentially those of construction and
operation. This is based on the assumption that engineering a certain kind
of collaboration between operators, designers and contractors will lead to
innovative solutions to the client’s service requirements. This is in addition
to incentives and the longer-term thinking adopted. The conclusion often
drawn is that the adopted form of procurement enables a more efficient and
better service and that the construction is of higher quality, i.e. more value
for money is generated.

In summary, it is believed that value for money accrues from the private
sector being allowed the opportunity to be more innovative, in the sense of
cost saving and product enhancement, than is likely to be found in tradi-
tional projects. 

3.5 The design of PPP projects 
3.5.1 Parties to a PPP project
A PPP brings together a large number of stakeholders all with their own
agendas, priorities and goals. The plethora of agendas ensures that any PPP
will abound with contracts and agreements. The exact nature of these and
their interrelationships are, of course, specific to the project in hand, but
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    31)

It is the government’s responsibility to provide essential services to society.
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Figure 4. Generic project set-up

29) The value of risk transfer is explained in section 3.7.6.
30) See for example, Holti et al. (2000).
31) The public sector client is also often referred to as the government agency.

there are some common features. A generic project set-up is presented in
Figure 4. The rest of this section deals with the main actors and their roles
in a generic PPP project. 



To help in this task, the government typically sets up a wide range of insti-
tutions. The exact division and legislative empowerment of these public
sector bodies or actors vary from country to country. The following could
be considered generic: 

• Governmental departments
• Governmental agencies
• Local authorities 

• Municipalities
• County councils

• Single purpose agencies

One of these actors will act as the public sector client in the project. It is this
body that contracts with the private sector over the delivery of a service for
a specified period. It is not uncommon that the public sector client creates a
client’s representative organisation whose task it is to monitor the project. 

 

Depending on the nature of the service that is contracted the project will,
apart from the particular sponsoring public sector client, also come under
the jurisdiction of one or several other public sector bodies. These could be
anything from governmental departments or agencies to local authorities
or single purpose agencies. The size and statutory powers of the public sec-
tor bodies involved that claim regulatory jurisdiction vary. Each has its own
standards and regulations and, in certain cases, the hierarchies between the
bodies are quite complex.

 ⁄   

There would be no need, and indeed no interest, in a project if there were
no demand for the service that it could provide. Of importance here is the
relationship between use of, and payment for, the service. A distinction is
made between paying customers and indirect paying users. If the users pay
for the service they are called customers. If the service is paid for by other
means such as taxes, the users are deemed as end users of the service. 

  

The project company32) is the legal entity that tenders for, develops and
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supplies the required services. The precise form of this entity will depend
on the circumstances at hand, taking into account fiscal, accounting and le-
gal treatment issues as well as the physical nature of the required construct
and service. In some cases, the project company could be an existing com-
pany that takes on the project by itself – on ‘the balance sheet’ – or a sub-
sidiary of a larger company established to undertake PPP projects. But it is
far more usual that it takes the form of a Special Purpose Vehicle (SPV), es-
tablished either in the form of a consortium or as a joint venture to under-
take the project. Arrangements exist that make it possible for companies of
different sizes, financial strength and objectives to participate in the SPV.
Participation is grounded in the added value of the skills that the company
brings to the consortium/joint venture and the members are dependent on
the nature, size, scope and complexity of the project in hand. Projects that
involve more than a modest amount of construction will most commonly
have a construction company as a shareholder, with the same being true for
the operators (CIC 1998; Arndt 2000; Estache and Strong 2000).

 

The equity providers of a project own the project (Arndt 2000). Equity is
the lowest ranking form of capital in the project and the claims of the equi-
ty investors are therefore subordinate to those of the project’s debt
financiers (Estache and Strong 2000). Hence, the equity providers bear the
greatest risk of loss if the project is unsuccessful. This risk is balanced by a
greater return than that of the debt lenders and that they stand to gain the
most if the project performs better than expected33). The principal equity
investors are the members of the project company, although several other
parties might contribute. 

Arndt (2000) divides the equity providers into three groups: (1) long term
providers – include the organisations responsible for construction and oper-
ation, major suppliers of technology and some specialist investment funds
and banks; (2) retail or institutional providers – tend to be largely institutions
such as superannuation funds, life insurance companies and fund managers
without controlling interests in the business; and (3) quasi equity providers
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32) The project company may also be referred to as the concessionaire.
33) In some cases the concession contract will impose a maximum allowable return on

equity. 



– mainly risk capital funds and institutional investors that do not have a
controlling stake in the project company.

 

Debt finance34) is, as mentioned above, senior to equity. It also distinguish-
es itself from equity in the sense that it is secured against the assets of the
project. Accordingly, the return expected by the debt financiers is lower
than that of the equity providers. The debt financiers have no stake control
in the project company, but they have considerable leverage in issues con-
cerning project execution. A project usually has a mixture of short and
long-term loans. The long-term debt is generally provided by syndicate of
commercial banks, once the project is operating (Nevitt and Fabozzi
1995). The short-term loans35) are used to finance the construction phase.
Several different kinds of financial institutions are capable of providing
short-term finance.

 

Government aid is by no means a norm in PPP projects and it can take a
wide variety of forms. Usually though, it consists of the provision of equity
or additional debt financing and various forms of guarantees. In addition to
the host governments, institutions like the World Bank, European Invest-
ment Bank, European Bank for Reconstruction and Development and
various development finance institutions could provide government aid.

   

The construction contractor will normally be signed to design and build
the asset. Depending on the size and scope of the project it could either be
a single construction company that takes on the work by itself, with or
without the additional hiring of designers, or a consortium of construction
and design companies. Either way it is usual that responsibilities are passed
on to a variety of subcontractors. It is common that the main contractor
also has a stake in the project company. 
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34) There is also the possibility of obtaining finance by raising bonds. Bondholders
generally do not have any interaction with the project company after the bond has
been issued and do not exercise any control over the execution of the project
(Estache and Strong 2000; Tanega and Sharma 2000).

35) Short-term loans are sometimes referred to as bridging loans or construction debt.





If the contracted service includes the operation of the asset then this would
normally be contracted out to a specialist operator. In these cases, it is usu-
al that the operator would be part of the project company. Operation is
normally divided into soft and hard services and it is not unusual that the
operator has one or several subcontractors. In the case that the service pro-
vided is of a maintenance character it would most probably be the con-
struction contractor that takes on the role of the operator.

 

The role of supplier is very much dependent on the required service and the
characteristics of the built asset. When appropriate, it is common with
strategic suppliers. Also, it is not unusual for suppliers of major components
and/or large technology owners to take a part in the project company.



Insurance is sought to cover as many of the commercial risks as possible. It
is often the case that all or a significant part of the insurance policy is re-
insured with other insurers. The insurers can be either local/domestic or
international. A mixture is usually sought (Tanega and Sharma 2000). 

 

Due to the complex nature of the projects and the large number of agree-
ments that have to be agreed and later interpreted, the need for legal advice
is crucial. Both public and private sector parties use legal advisers. 

 

Financial advisers are retained by the public sector client as well as by the
project company. 

 

Technical advisers are used by the public sector client as well as by the
project company, irrespective of whether the construction contractor has a
stake in the company or not. The financiers also retain technical advisers in
order to oversee the design and any changes during the project lifetime. 

 

The competencies of the specialist advisers vary from project to project and
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could include, for example, transportation engineers, behavioural scientists
and clinicians.

3.5.2 Key features of PPP projects 
The nature of PPP projects is first and foremost dependent upon the
required service. There are, however, further aspects that should be taken
into consideration if any kind of categorisation is to be possible. This
section deals with the key features of projects in an attempt to highlight
these discrepancies. The five features that are presented are, by themselves
and in combination, crucial in forming projects. Issues such as the allocation
of risks and the degree of design freedom given to the private actors are a di-
rect consequence.

   

The public sector client plays an instrumental role in a PPP project, as it is
the entity responsible for the provision of the infrastructure service in ques-
tion. As described in the previous section, the public sector client can gener-
ally be divided into four categories. Each group contains public bodies filling
various functions in society with varying legislative empowerment. The
public sector client may be empowered by the government to provide the
service, but there is a marked difference between, say, the ministry of defence
and a government agency charged with handling applications for drivers’
licenses. In the study of PPP projects, this difference in public sector clients
gives rise to two fundamental factors that have to be taken into account. First
of all, there is the issue of what exactly it is that the public sector client has for
core activities and, subsequently, if the service that is contracted is a core or
non-core service? This issue is dealt with later in this section. 

The second issue of importance here is whether the public sector client is
centralised or de-centralised? The bottom line is how experienced the
client organisation is in procuring services of this kind, both through PPP
and traditional means. A centralised client would in general have more ex-
perience in the terms of the number of projects that the organisation has
procured. Thus, it is likely that the staff have greater individual experience.
This is likely to affect the number of necessary advisers on the public actor’s
part as the centralised client most often has more in-house knowledge. It
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could also have an affect on the public sector client’s ability to provide and
abide by output specifications and service level agreements36). 

Several examples exist of where multiple smaller projects have been bundled
together under the same PPP contract in order to create more favourable
conditions37) primarily through the opportunity to achieve potential benefits
through economics of scale (Atkin and Leiringer 2000a).

  - 

As mentioned above, the concession agreement might or might not con-
tain the provision of the public sector client’s core services. This is the very
source of the ideological debate surrounding PPP. The fundamental differ-
ence in stances rests with whether or not the private sector should be
allowed to deliver services that could be considered as essential to society
or as an automatic or basic human right, e.g. potable water. Indeed, much of
the opposition towards PPPs comes from the belief that these core services
should be handled by the public sector alone. How this issue is dealt with,
in the sense of demarcation and as to what is to be included, is essential to
the way that it influences the terms of the project agreement and, sub-
sequently, the construction contract. 

For example, the core service of a country’s national health service is to pro-
vide sufficient healthcare for its citizens. This formidable task is primarily
undertaken through the provision of medical equipment and the physical
know-how. However, this is not by itself sufficient and a fairly large and
complex supporting infrastructure has to be in place for it to be achievable.
Although they are essential for the delivery of the service, many of these
smaller sub-services cannot really be considered as core, e.g. the provision
and operation of parking spaces outside a hospital or even the provision of
the building itself. 

Naturally, these non-core services could then be further divided. For ex-
ample, the operation and maintenance aspects of the service could be
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36) This is, however, an area that has not been properly researched and no studies have
been found that can confirm such conclusions.

37) For example, several school projects have been bundled together under the PFI
scheme in the UK.



either soft services, e.g. catering, or they could be hard services such as the
provision of ultra modern, high-tech medical apparatus. These decisions
will have an impact on the terms of the contract. 

   ⁽ ⁄ ⁾
The extent of construction work is an important factor that is instrumental
in the forming of the project company. It is also fundamental to the choice
of financial structure to be applied in the project38). At one extreme, the pro-
ject could be severely construction laden with the construction contract
constituting by far the greatest proportion of cost in the project. This
would, for example, be the case in the provision and operation of a new toll
bridge. The operation costs are, in this case, comparatively small. At the
other extreme, the construction work could consist of the refurbishment of
an existing building and, therefore, only constitute a small part of the over-
all project cost.

 

PPP projects can be divided into three different categories based on the way
in which private sector actors are reimbursed. These are financially free-
standing projects, services sold to the public sector and a combination of
the two. 

Financially freestanding projects are, in their purest form, undertaken by
the private sector on the basis that all costs will be recovered through
charges made to customers39). The project might be based on an existing
client base for the service provided or the creation of a new one. Public sec-
tor involvement is limited to enabling the project to go ahead. 

In the case of the project being a service sold to the public sector, the cost of
the project is, in full or in greater part, met by charges from the service
provider on one or several public sector bodies that pay on delivery of the
services. A multitude of techniques is used for these kinds of arrangements.
Normally, the project company will be reimbursed on a model based on
pre-determined criteria such as volume, use and demand.
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38) These two statements are further explained in section 3.6.
39) Commonly called a toll system.



The predictability of cash flow is of paramount importance in the establish-
ment of the PPP project business case and the form of remuneration is a key
factor in the feasibility study of a project. 

     

Once the construction is completed the facility could either be handed over
to the public sector or stay under the ownership of the project company for
the whole, or just part, of the concession period. In some cases, it is prohibit-
ed under law for a private actor to be the owner of the constructed works,
e.g. in Sweden no private party is allowed to own railway track (DS 2000).

3.6 Project phases 
This section deals with the key phases in a PPP project. It is important to
point out that there is no generic model that could be followed. The form
that the procurement of the project takes and how it is carried out depends
on the legislation in individual countries. This is apparent in the case of
competition, in the sense of the number of bidders, the number of negotia-
tion stages and the contract period. Here, a very simple view of projects is
taken and it is presumed that the public sector client has established that
there is need for the project. Only four main phases are described, all of
which are interrelated with clear interfaces. For example, the design phase
within the procurement phase cannot in reality be fully separated from the
construction. 
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3.6.1 The procurement phase
There is no single procedure for how a PPP project should be procured.
Indeed, procurement procedures vary depending on the maturity of the
markets in which they are located, as well as on the financial situation in the
country and the prevailing legislation. In an effort to come to terms with
this situation, governments around the world, as well as various develop-
ment bodies, have developed guidelines in order to create a more transpar-
ent delivery process ( HM Treasury 1995; UNIDO 1996; MMA 1999; DS
2000; The State of Victoria 2001). This section is based mainly on these
publications. 

  

The initial stage of the process involves the public sector client in advertis-
ing the project. For countries within the European Union this would mean
an advertisement in the Official Journal of the European Community
(OJEC) and most commonly in a number of newspapers and international
journals and magazines40). The information provided by the public sector
client would normally include background information, a description of the
service required and the nature of the contract that is sought, i.e. the scope
of the project. 

The private sector’s responses to ‘expressions of interest’ (EOI documents)
are usually of a non-technical character and mainly contain information on
the technical and financial capabilities of the actors involved. From these
documents a shortlist of bidders is prepared. 

  

The public sector client will subsequently prepare an invitation to tender
(ITT). Included in the ITT are output specifications (OS) often in combi-
nation with minimal technical requirements. The output specifications are
the public sector client’s functional requirements on the facilities and
services to be provided. For example, in a project involving the provision of
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40) The likelihood that the concession agreement in a PPP not would exceed the
thresholds specified by the EC is as good as non-existent. Therefore, the EC public
procurement directives will apply. In the case of concessions this also means that a
certain amount of competition is required and that negotiated procedures are al-
lowed (Commission of the European Communities 2000).



accommodation, the OS might consist of the number of people that are to
be accommodated, their grouping and their requirements for meetings etc.,
but not necessarily a floor plan. The minimal technical requirements are
used to assure the client that the solution provided will comply with
prescribed technical standards. 

It usually takes several months for the bidders to put together a response to
the ITT. Most often the bidders will have a financial solution and sub-
contractor agreements in place before the final bid is submitted. 

 

Once the final bids are submitted the public sector client assesses them and
chooses a preferred bidder 41). In general, the public sector client not only has
to compare the bids with each other, but also against alternative project de-
livery scenarios. This usually takes the form of a base case project developed
for public sector delivery, commonly called the public sector comparator
(PSC). The PSC should, in monetary terms, express the best available
method of delivering the output specification through traditional procure-
ment routes42). 

The main issues that have to be solved in the final negotiations include:
ensuring that all the necessary legislation and legal documents are in place;
agreeing upon the risk allocation; finalising contract duration and transfer
of the asset provided, dispute resolution mechanisms, step-in rights and
terms of termination of contract; solving the remuneration structure, e.g.
tariffs; and finalising finance issues such as letters of credit and other re-
quired guarantees (Arndt 2000).

 

Once all issues have been solved and the contracts have been agreed and
signed the project is said to have reached financial close and the project
company can proceed with the delivery of the project.
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41) Some clients prefer to have two or more preferred bidders.
42) This includes the value of risk adjustments. See section 3.7.6 for a more detailed de-

scription of the value of risk transfer in PPP projects.



  

The main contract is the project agreement43). First and foremost it sets
forth the rights and obligations of the public sector client and the project
company, i.e. the conditions for the concession. Legally, the contract is
between the public sector client and the project company, but in reality it is
the hub of a complex set of interrelated contracts and agreements. As the
performance of, and the risk allocation between, third parties such as
financiers, constructors, suppliers and operators are essential to the perfor-
mance of any PPP project, the project agreement has to ensure that their
concerns are met as well. 

3.6.2 Construction 
The format and terms of a PPP construction agreement are similar to the
traditional agreements for the provision of infrastructure facilities. The
contractor will face the same kind of commitments and risks, as would be
the case in a conventional construction contract (UNIDO 1996). There is,
however, a distinct difference that accrues from the complex relationships
involving other project contracts and the many and differing interests that
these represent. The construction contract will, in most PPP projects, be
one of the key project features as the facility will be necessary for the con-
tracted service to be provided. Moreover, in larger projects the construction
also constitutes a significant monetary investment. The project company,
equity providers, financiers and the public sector client will all be concerned
that the facility is provided in accordance with time schedules and budgets
as well as meeting the agreed performance criteria. The possibility of con-
struction delays is one of the main concerns of the financiers, as time over-
runs potentially would jeopardise the servicing of the debt and the availabil-
ity of revenues to cover contingencies. Even though it is the project company
that enters into a binding contract with the contractor, the requirements of,
primarily, the financiers but also the public sector client will have strong
influence on the adapted procurement strategy and terms of the contract.

Although other possibilities exist the project company will typically trans-
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43) Also called concession agreement or implementation agreement.



fer the risks allocated to the construction phase to the contractor44) through
the use of a turnkey contract. At its simplest the turnkey contract means
that the contractor is given some general directions as to what is wanted
and is then expected to provide the design and construction that will match
these expressed needs (Sweet 1994). There are three principal alternatives
for pricing turnkey projects: lump sum, cost plus and measured unit price
(UNIDO 1996). Depending on the complexity of the works different con-
tracting strategies could be combined.

The lump sum, fixed price, turnkey contract, preferably with a specified
completion date, is usually the preferred contract form of the project com-
pany and financiers. The contractor assumes the responsibility for the
entire scope of design and construction of the facility for a price established
at the time the contract was entered into. Adjustments could be made, if
that possibility exists within the construction contract. The contracts are
often governed through positive and negative incentives. Penalties are
incorporated into the contract in the case that the contractor fails to per-
form in areas such as time, quality and quantity45) and in much the same
way, bonuses are negotiated for early completion of the project.  

If the cost plus (reimbursable cost plus fee) is opted for, the contractor is
reimbursed for the construction costs, plus an additional amount for profit.
The fee that the contractor receives could be regulated in various ways i.e.
it could be a fixed sum, a percentage of the contract sum or a percentage of
the difference between target costs and actual costs in the event of a saving.
This kind of contract involves the least amount of risk for the contractor, but
it is seldom desirable, as it requires the fixing of the cost of the whole project
at the outset of the project in order to address issues such as financing.

The measured unit price contract requires that the price for the work be es-
tablished by measuring the entire contract work at scheduled prices.

That the construction is completed on schedule is important in most large
infrastructure projects. This is particularly true for PPPs as the commence-
ment of operations provide the project company with funds to service the
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44) See section 3.7 for a more detailed description of risk and risk transfer.
45) For example, a power plant that fails to deliver the agreed amount of electricity. 



debt and provide the equity holders with expected returns. Incentives for
the contractor to achieve a timely completion usually consist of bonuses for
early completion and penalties for delays. Penalties are designed to cover
liquidated damages that the delay causes the project company and may
also cover acceleration provisions.

It is crucial for the project company, equity providers and financiers that
the facility functions properly, at least according to the specified standard.
Failures in the performance of the facility will affect revenues and in turn
the ability to pay interest, loans and equity return and, in the case of pro-
longation, it might cause termination of the concession. The construction
contract is therefore very stringent in the way that circumstances for
changes are allowed. This includes changes made to the time schedule as
well as changes made to procedures or chosen technological solutions. In
general, the room for change is limited. The contractor is also requested to
provide operational and performance guarantees, in some cases in combi-
nation with availability guarantees.

The contractor in turn has the right to contract parts of the work to sub-
contractors. This might be, for example, design companies, specialist con-
tractors or suppliers of key components. The evaluation and choice of
these subcontractors is primarily the contractor’s concern, but the project
company, financiers and the public sector client will all have a say in the
matter. Under certain conditions the contractor will have to seek approval
for preferred subcontractors.

3.6.3 Operation
The operation phase commences once the construction has been complet-
ed46). The project company has, through the concession agreement, as-
sumed the responsibility for providing a specified service47) for the public
sector, complying with a pre-set minimum service level. To achieve this,
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46) It is possible that certain operations commence earlier. The main reasons for this
are (1) the public sector client sees it as essential that the particular part of service is
provided ahead of time and (2) the project company needs the funds created to
finance the rest of the construction and to satisfy the financiers.

47) The nature and extent of the service varies depending on the type of project.



operating and maintenance risks are passed on from the project company
to the operator(s) through operation and maintenance agreements, that are
designed to ensure that the facilities are operated and maintained at least at
this agreed minimum level. 

Typically, the agreements will take one of the following forms (Tanega and
Sharma 2000):

• The operator is reimbursed on the basis of a fixed price structure. This
option represents the lowest risk option for the project company. Cost
overruns are borne by the operator who in return solely stands to take
any potential cost savings.

• The agreement takes the form of a cost plus structure, where the operator
is given a fixed fee in addition to the incurred costs. The fixed fee, which
can take the form of a fixed percentage, a percentage tied to performance
or a combination of both, represents the profit for the operator, who in
turn assumes the risk of increased costs. Usually the operator retains the
right to terminate the contract at short notice.

• The operator is reimbursed through an incentive/penalty structure. The
operator’s reimbursement is in this case subject to performance obliga-
tions. Bonuses are paid upon the achievement of these obligations and,
likewise, penalties are claimed in the event that the operator fails to live
up them. In order to retain contractual equities these bonuses and
penalties are subject to restrictions of size. 

The operations contract is not necessarily of the same duration as the con-
cession agreement. This is due to inflation and other changes in the market
that might alter the conditions for the provision of the service. The funda-
mental principle is to ensure that the contract is acceptable to the public sec-
tor client, the project company and the operator throughout the concession.
It is, therefore, common that the operations contract is renegotiated at least
once during the concession term.

The exact allocation of responsibilities is highly dependent on which form
of agreement is used and also to a certain extent on the operator’s role in the
project company. For example, an operator that is contracted through a
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fixed price structure and that does not take part in the project company will
have very little incentive to enhance the service or to take any responsibili-
ties outside the scope of the contract. On the other hand, it would be rea-
sonable to believe that an operator that is reimbursed on an incentive basis
and also has equity invested in the project company would be interested in
contributing as much as possible prior to commissioning. 

3.6.4 Financing 
The nature of the contracted service in a PPP project could make the finan-
cial engineering anything from fairly straightforward to extremely complex.
The degree of complexity is dictated by factors such as the strength of the
domestic capital market, the degree of equity commitment that the project
company and other equity providers are willing to take, the commitment of
the public sector client and/or host government and the nature of the risks
involved. PPP projects provide the project company with countless finance
structures to choose from, as possible sources of equity and debt abounds.
However, for any specific project, the number of plausible solutions might
be very limited. The key issue, and thereby the driver for the choice of
finance structure, is risk allocation (Arndt 2000). The ratio between equity
and debt could therefore vary most significantly (UNIDO 1996). The single
most important issue is the project’s predicted cash flow.

In a typical PPP project either banks, single or in a syndicate, or bonds will
constitute the main source of financing. In the case of bond financing the
investors will rely on a bond arranger to look after their interests in much
the same way as the debt provider would do in bank financing48). For sim-
plicity, no further distinction between the two is provided here and the
term financier will be used hereafter.

Normally, the financier is approached with a business model, see Figure 6,
and thereby brought into the negotiations before the project agreement is
signed. To provide security for itself, the public sector client usually re-
quires that the main financing agreements are signed, or at the very least
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48) For further reading see, for example, Brealy and Meyers (1991); Tanega and
Sharma (2000); NAO (2001).



that a letter of intent is signed before the final contract is awarded. Excep-
tions do, however, exist and it is possible for the financing to be let out for
separate tender after the project agreement is signed, in order to attain the
best possible price for the project funding49) (NAO 2001). As the financiers
in a non-recourse or limited recourse financing situation, with few excep-
tions, can look only at the project itself and its future revenue streams as
guarantees for getting their money back, considerable attention is given to
assessing the viability of the projects. Each financier has its own procedures
for appraising the financial, economic, environmental and technical feasi-
bility of the projects that are proposed for financing. These consist of, at the
minimum, a series of feasibility studies and a due diligence exercise. All are
designed to satisfy the evaluator of the merit or otherwise of the proposal.
These procedures are initially performed on the basis of material provided
by the potential borrower, but it is not uncommon that financiers will con-
duct investigations of their own if they find the material insufficient. Exter-
nal consultants commonly conduct large parts of these tasks.

The aim of a feasibility study is to test that the assumptions behind the pro-
posed business model are credible. The exact nature of the feasibility stud-
ies is dependent on the particulars of the project at hand. It is likely to in-
volve economical issues such as the likely throughput50) and the projection
of costs and returns51); technical issues such as preliminary construction
and development agreements; and legal issues such as compliance with
environmental legislation (Tanega and Sharma 2000). Due diligence is a
thorough review of the borrower, performed in order to validate claims and
establish credibility. In similar fashion to the feasibility studies, the due dili-
gence exercise will take differing forms depending on the project and the
form of the project company. The following matters are usually incorpo-
rated: corporate documents; credit and related documents; litigation;
insurance coverage; material contracts; employee matters; tax documents;
plants, equipment and inventory; financial statements and accounting
(Tanega and Sharma 2000). 

As noted in section 3.5.1 the financier providing the senior debt has first
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49) In general financiers as well as equity providers are risk advert and prefer that the fi-
nancing is solved before the concession agreements are signed. 

50) In the case where remuneration is dependent on tolls or quantities, e.g. pipelines. 
51) The predicted cash flow.



claim over all the assets of the project and must be repaid first, in compli-
ance with a predetermined schedule. As such the senior debt bearer takes
the lowest risk and is accordingly limited to the interest payments, regard-
less of how successful the project might turn out to be. However, this is also
the actor that stands to lose the most in case of default and, therefore, the fi-
nancier will strive to retain influence over the implementation of the pro-
ject. Exactly how the financier goes about this task varies. The exact details
are specified in the project’s credit agreement and would commonly in-
volve a range of covenants (restrictions). One area that is particularly perti-
nent is the financier’s right to step in instead of defaulting or insolvent pro-
ject actors and take over the management of the project (UNIDO 1996). A
key aim for the financier is to impose default clauses in order to put in place
a system that, at an early stage, can identify emerging difficulties and allow
further drawdown of funds to be halted and the repudiation of any pay-
ments to other actors. 
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3.7 Risks
It is unavoidable that an infrastructure project will contain some risks for
the parties involved. Exactly how these are identified, allocated and man-
aged is, however, dependent on the type of project, the procurement route
chosen and the contractual arrangements that are put in place. The very
nature of PPP projects makes risks a key factor in the procurement and
delivery of the project. In particular, it is the transfer of risks to the private
sector, that in traditional projects are taken by the public sector, that is of
importance. 

The following section looks more closely at what is meant by risk and risk
management, predominantly from the design and construction perspec-
tive. It also deals with how risks influence issues such as perceived value for
money for the public sector and the chosen project delivery form. 

3.7.1 Risk in general
In his seminal work Knight (1921) distinguished between risk and uncer-
tainty. This distinction has since been common in mainstream economic
literature. The difference between the two terms lies in whether or not it is
possible to measure the probability of the various future outcomes
(Grimsey and Lewis 2002). In both cases the outcome is not predictable
with certainty. In the case of risk it is, however, possible to assign a value to
the probabilities of the various future outcomes. Whereas uncertainty
describes a situation where such an assignment is impossible. Hence, a risk
could in this context be described as a measurable uncertainty. 

However, it has been argued that the difference between the two is only a
matter of degree (Raftery 1994). This thesis adheres to this line or reason-
ing. Thus, a PPP project will attract both risk and uncertainty, which the
actors have to identify, assess, allocate and mitigate. The term risk will, here-
after in this thesis, be used to encompass both risk and uncertainty. Hence, a
project risk could be defined as ‘the implications of the existence of signifi-
cant uncertainty about the level of project performance achievable’
(Chapman and Ward 1997). The source of the risk is any factor that might
affect the project performance and the risk is said to arise when this effect is
both uncertain and significant in its impact on project performance. Impor-
tant to bear in mind is that these ‘implications’ could have a different meaning
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to the parties to the contract. Moreover, the affect of the risk materialising
could, indeed, be positive or negative, i.e. the outcome might be better or
worse than initially expected. These are known as upside and downside
risks (Raftery 1994). 

3.7.2 Risk identification and assessment
It goes without saying that in order to be in place to manage risks they first
have to be identified. Risk identification is the first stage of the risk manage-
ment process and it is an activity that, in one form or another, has to be
undertaken by all the actors involved. If a risk is not identified it cannot be
managed and the end costs may turn out to be greater for the actors
involved as well as for the community at large. 

There are numerous risk identification techniques available to actors on
construction projects. These techniques might entail anything from the
basic brainstorming session to the use of extensive risk management data-
bases or various risk identification techniques such as ‘cause and effect
diagrams’ and ‘influence diagrams’. Unfortunately, none of these can be
considered as unerring, though the use of experts and interactive groups is
highly regarded (Akintoye et al. 2001). It is not uncommon that a mix of
techniques is used to offset the possibility of any particular technique being
deficient (ibid.). 

After identifying the risks the next step is to assess them, i.e. determine their
significance for the project’s outcome. The degree of significance given to
any particular risk varies from project to project and from actor to actor.
The process includes reviewing, understanding and determining the
importance of all risks that within reason can come to impact on the project
and estimating the likelihood of the risk occurring. The impact is usually
estimated in the terms of cost or completion time (Raftery 1994). 

As in risk identification the chosen method for risk assessment depends on
the particulars of the project and the type of actor that is undertaking the
tasks – the very nature of the task provides a multitude of potential results.
Two types of methods that may be used for risk assessment can be distin-
guished. These are qualitative methods and quantitative methods (Arndt
2000; Akintoye et al. 2001). There are several different qualitative meth-
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ods that can be used. What they all have in common is that they, to greater
or lesser degree, depend on the knowledge, experience and gut feelings of
the individual, i.e. all qualitative methods rely on subjective assessments of
the importance of the risks and their possible consequences. Quantitative
methods of risk assessment, on the contrary, model risks based on the
probability of their occurrence and the size of the impact in the terms of
time and cost, should they materialise (Arndt 2000). Several of the avail-
able techniques involve multiple computations. 

A more detailed discussion on risk identification and risk assessment tech-
niques is beyond the scope of this thesis.  For further reading on techniques
used to assess risks see Chapman and Ward (1997), Arndt (2000) and
Akintoye et al. (2001).

3.7.3 Risk categories In PPPs
Several categorisations of risks in PPP type projects have been published –
see for example HM Treasury (1997) and The State of Victoria (2001).
The categorisation presented here is based on Grimsey and Lewis (2002),
who cite nine categories of high-level risk that are common for all infra-
structure projects (see Table 1). For the sake of completeness, two further
categories – site risk and asset ownership risk – have been added.



Table 1. High-level risks

Technical risk The risk that the design of the facility or certain
elements of it is carried out or not carried out in a
way that results in adverse cost and/or service
delivery consequences, either immediately or
over time. This includes issues such as build abil-
ity, the facility’s fitness for purpose and function-
ality of the proposed technical solutions. 

Construction risk The risk that the construction or commissioning
of the facility or certain elements of each of these
activities, are carried out or not carried out in a
way that results in adverse cost and/or service
delivery consequences, either immediately or
over time. This includes risks in the form of cost
escalations, time delays and construction defects
in the facility provided.

Operating risk The risk that operation and maintenance of the
facility will be affected in a way that prevents the
project company from delivering the contracted
services according to the agreed specifications
and/or within the projected costs. This includes
the risk that the network(s) needed for the pro-
ject company to deliver the contracted services
will be removed, not adequately maintained or
otherwise changed.

Revenue risk The risk that revenue derived from the project
over the project term varies from initial expecta-
tions, i.e. that the returns to debt and equity not are
sufficient. For example, the demand for a service
will vary from that initially projected, or that the
price for a service will vary from that initially pro-
jected. This includes industrial relations risks such
as strikes, lockouts and blockades etc. as well as as-
set ownership risks such as the construction of
competing facilities or premature obsolescence.
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political risk 

Financial risk Risks arising from inadequate hedging of rev-
enue streams and financing costs. Included in
this category are issues such as refinancing of the
project, the stability of the local currency and
taxation issues. 

Force majeure risk The risk that an event entirely outside the con-
trol of either party, such as war or acts of God,
will occur resulting in the viability of the project
being jeopardised. 

Regulatory and The risk that government will exercise its powers
and immunities, including but not limited to the
power to legislate and determine policy, in a way
which negatively impacts on, or disadvantages,
the project. This encompasses the risk that the
method or standard of delivery of the contracted
services will prevent or in some way frustrate the
delivery of the core services of the public sector
client or vice versa  Environmental risks Fairly
similar to force majeure risks. These are risks of
adverse environmental impacts and hazards.

Environmental risk Fairly similar to force majeure risks. These are risks
of adverse environmental impacts and hazards.

Project default The risk that the project company and/or its
sub-contractors are unable to fulfil their contrac-
tual obligations through a combination of any of
the other risk categories. 
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3.7.4 Risk allocation and mitigation 
All contracts are designed to allocate obligations and responsibilities to the
parties involved. Risk allocation is the process of assigning each identified
risk to a party for it to deal with. The proponents of PPP projects tend to
use the adage that the risk should be allocated to the party that is best able
to manage it, although this is not a trivial exercise. This line of argument is
based on the belief that for most risks the likelihood of their occurrence is
affected by their allocation, i.e. giving the party that is best able to control
the risk the incentive to prevent its occurrence reduces the likelihood of it
occurring. However, it is natural that each party would ideally take on as
little risk as possible. Account has to be taken of how well suited the actor
is to controlling the risk in the terms of managing it and bearing potential
costs and at the end of the day how big a risk premium that will be charged
for doing so. For example, unless a subcontractor has specific skills to con-
trol the risk or other means to mitigate52) it, not available to the contractor,

Site risk The risk that the project land will be unavailable
or unable to be used at the required time, in the
manner or at the cost anticipated. This includes
statutory approvals, e.g. acquisition of planning
approvals from the proper authorities and
environmental approvals such as water rights.
Also included in this category are the risks that
the site will generate unanticipated liabilities,
with the result that the contracted service delivery
and/or projected revenues are adversely affected.

Asset ownership risk The risk of events such as technological change,
construction of competing facilities or pre-
mature obsolescence occurring. This might
result in the economic value of the asset diverging,
either during or at the end of the contract term
from the value upon which the financial struc-
ture of the project is based

52) By risk mitigation is meant the actions taken by an actor to reduce the likelihood of
a risk occurring as well as limiting the size of the consequence should it occur.



it may end up better for the contractor to retain the risk and deal with it di-
rectly. Consideration also has to be given to the individual actor’s own
agenda and objectives. 

In certain cases it is evident which party it is that should take the risk, e.g.
certain risks accruing from changes made to the country’s legislation could
not be taken by anyone else other than the public sector client. However, in
other cases the position is by no means obvious. Furthermore, it lies in the
nature of the subject that some risks cross boundaries, i.e. they cannot be
allocated to a single party. These have to be taken by the public and the
private sector respectively on their own terms. 

If a risk53) materialises, the party to whom it has been allocated is responsi-
ble for the resultant losses or restoring the project to its financial position
prior to the event. Therefore, it is up to the individual organisation to make
sure that this does not happen. These actions, known as risk mitigation, can
take several different forms. Raftery (1994) recognises four general cate-
gories of risk mitigation strategy: risk reduction, risk avoidance/elimina-
tion, risk transfer and risk retention /absorption. 

  ⁄  is probably the most drastic approach to
risk mitigation as it often means that the project or the particular part of the
project is aborted. 

  is an attempt to minimise the probability of the risk
occurring. This could, for example, take the form of educational schemes
for people undertaking the work, the creation of operation manuals or
making use of tested and proven solutions. 

  is perhaps the most obvious way to mitigate a risk. The
general idea is to pass risks further down the chain of risk bearers to a party
that can effectively control the risk at a lower risk premium. This is general-
ly achieved through subcontracting. Alternatively, the risk can be retained
whilst its financing is transferred, commonly through insurance. The latter
is a common means of mitigating risks, but it might not always be available.
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  means that the risk is kept within the organisation, i.e. if
the risk cannot be eliminated or transferred or if the insurance premium is
deemed too high. Naturally, it is preferable for the organisation in question
that the risks are such that their consequences are minimal. 

For further reading on the specific tools and techniques used for risk
mitigation, see Arndt (2000) and Akintoye et al. (2001).

3.7.5 Risk reporting 
Information on identified risks and the analysis thereof need to be commu-
nicated to those who need it. Risk management on a project is not a one
shot event and new information is likely to materialise either in the form of
newly identified risks or the actions that have been taken to deal with those
already identified. Risk reporting can be either formal or informal. Several
techniques exist to keep track of, and disseminate, the risks, e.g. the creation
of risk maps, risk matrices, risk registers and risk databases. Regular meet-
ings, with or without a risk manager, could also be used as a means of
reporting risks. 

3.7.6 Risk transfer and the value for money argument
Section 3.4.2 discussed how PPP projects are perceived as providing better
value for money than traditionally procured projects. It has been argued
that most of these perceived cost savings for the public sector are derived
from the valuation of transfer of risks from the public to the private sector.
For example, 10 of the 17% cost savings cited in the Arthur Andersen /
Enterprise LSE report were derived in this fashion (CIC 2000). Indeed,
more than a third of the 29 projects examined depended entirely on risk
transfer to achieve value for money (Reeves 2001). The study concluded
that the risk that attracted the highest valuation from the public sector was
that of construction cost overruns. For the public sector client the value of
risk transfer lies mainly in the reduction of variation, i.e. increased
predictability of the individual project outcome and in the possibility of
obtaining an earlier certainty of the outturn project costs and values (CIC
2000). 

The underlying logic is that even though the largest single proportion of
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traditionally procured projects are within a few percentage points of being
timely delivered and within budget, only a few projects have an outcome
that is significantly better. Indeed, in the case of projects diverging from the
estimates the amount of projects that have outcomes significantly worse
than the estimate are in a clear majority (Raftery 1994; CIC 2000). In this
sense, though it might not be intentional, the projects are most commonly
underestimated. Even though contracts are designed to limit these risks for
the public sector client the additional costs have at best been shared be-
tween the parties. The same argument could, according to CIC, be used to
describe how the operation and maintenance contracts are procured.
However, it should perhaps go without saying that taking on risks is some-
thing that private sector actors do not do for free. All actors that take on an
additional or new risk expect to be paid for doing so. Hence, all-in-all, the
value of risk transfer is to be understood as the difference between a guaran-
teed price and the otherwise estimated cost /price54), as shown in Figure 7.
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54) See CIC (2000) for a more thorough discussion on risk transfer and why mathe-
matical risk distribution models are inadequate in estimating the outturn of pro-
jects.

Figure 7. Potential savings through risk transfer (Adapted from HM Treasury 1999)
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3.8 Conclusions 
Several benefits are claimed to accrue from PPPs as compared to traditional
projects. However, all projects exhibit different characteristics, first and fore-
most dependent on the nature of the contracted service. With this as a start-
ing point, several key features can be derived such as the form of remunera-
tion, how the operations will interact with other public services in general
and those of the public sector client in particular, the scope and nature of the
built assets and whether or not these will be transferred at some stage of the
project. How these issues are dealt with in the contracts is the key to the
overall performance of the project. 

The very nature of PPP projects makes risks a significant factor in the pro-
curement and delivery of the project. In particular, it is the transfer to the pri-
vate sector of risks – that in traditional projects are taken by the public sector
– that is of importance. All contracts are designed to allocate obligations and
responsibilities to the parties involved. Ideally, the risk should be allocated to
the party that is best suited to deal with it. However, it is natural that each
party ideally takes on as little risk as possible and that all actors that take on
an additional or new risk expect to be paid for doing so. For the public sector
the value of risk transfer lies mainly in the reduction of variation, i.e.
increased predictability of the individual project outcome and in the possi-
bility of obtaining an earlier certainty of the outturn project costs and values. 

Like any other infrastructure project PPPs bring together a vast amount of
stakeholders all with their own agendas, priorities and goals. It is fairly self-
evident that project success will derive largely from the actions and inter-
ventions of these various actors and those associated with them. The use of
output specifications and service level agreements together with technical
requirements does, in theory, provide the private actors with more scope to
use their own skill and experience to design efficient solutions by decreas-
ing the constraints set by past practices, rigid standards and norms. How-
ever, this does not mean that all codes, norms, standards and regulations
can be disregarded or freely interpreted. Also, financiers, equity providers
and other private sector stakeholders will as far as possible look out for their
own interests. Their opinions on the suitability of the proposed solutions
might well differ to those of the implementing organisation. It is crucial for
the project company, equity providers and financiers that the provided fa-
cility functions properly, as failure to perform will affect revenues and in
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turn the ability to pay interest, repay loans and provide equity return. In the
event of prolongation this might cause the termination of the concession.
The financiers, whilst having no control in the project company, will have
considerable leverage in issues concerning project execution and, thus, the
adopted procurement strategy and conditions of the contract. This is also
true for the public sector client. As a direct consequence, the construction
contract is very stringent in the way that circumstances for changes are al-
lowed. In general, the scope for changes is limited once financial close has
been reached.
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4.1 Introduction 
This chapter describes innovation and aspects of innovation from several
perspectives, providing a broad description of a somewhat diffuse term. It
commences with a general historical description of the phenomenon and
then proceeds towards the demarcated sub-category of technological
innovations. Special attention is subsequently given to the construction
context and project-based innovations. 

The chapter is largely based on information gathered from the mainstream
literature on the subject and, thus, mainly incorporates ideas derived from
studies of manufacturing industry. This is necessary, as the specific topic of
innovation in construction has only recently been given the same amount
of attention amongst academics as in other sectors and the available litera-
ture is therefore comparatively restricted. Furthermore, it is believed that a
description of general innovation issues facilitates a better understanding of
the underlying issues of innovation in construction. However, innovation is
a very diverse topic and it is not possible to cover every angle. Simplifications
and generalisations are sometimes made to enable a further development of
the discussion in the sections dealing with construction and project-based
innovations.

The discussion provided is not intended as an alternative theory for organ-
isational behaviour or socio-technical systems theory. Instead, it is to be
read as a description of issues that should be taken into consideration in
studies of innovations. These issues are, in many ways, fundamental to all

72 CHAPTER 4

4 | Innovation 



theories that seek to explain how organisations generate or respond to
technical change. The word organisation is used throughout the chapter to
show that even though most of the text covers commercial firms the same
arguments can be used to describe other institutions as well. Particular
attention is given to the sub-category of technological innovations. 

4.2 The study of innovation  
Historically, innovation theories have been created in a cyclical fashion, old
theories disappear, new ones appear and old ones are revived in a newer
form. Thus, there is no unified theory of innovation and differentiating be-
tween those that exist is not a trivial task. Therefore, it would serve little
purpose to provide an extensive review of the history of the study of inno-
vations here. The task is hindered by the differing research traditions and
the apparent lack of communication between the fields – views of where
innovations come from and under what circumstances they appear are not
shared (Nelson and Winter 1977; Sundbo 1998). The topic has been stud-
ied from various angles in multiple fields ranging from psychology, sociolo-
gy and social anthropology to economics, public policy and marketing.
Studies undertaken include: the level of aggregation (individuals, firms,
projects, countries or regions); the size and type of organisation (SME:s,
large project organisations etc.); the scope of the innovation (from incre-
mental to radical); the type of innovation that is being studied (organisa-
tional, process, product or material innovations); and the environmental
settings (Freeman and Soete 1997; Cobbenhagen 2000).

The fields of management and organisational behaviour, in particular, have
traditionally taken two fundamentally different approaches in the study of
the innovation process (Van de Ven et al. 1999). The first approach views
the innovation process as linear in fashion, progressing through a series of
stages or phases of development in a predictable sequential manner. The
second approach regards innovation as a random process. However,
regardless of which approach is chosen the literature abounds with sugges-
tions of factors that produce innovations, how the innovation process takes
place and how studies of innovation should be undertaken.
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4.3 What is innovation? 
The basic background of most studies on innovation can be derived from
the work of Joseph Schumpeter dating as far back as 1911 and his seminal
work, Theory of the Economic Development (Smith 1998)55). The core of
Schumpeter’s definition of innovation is that it is an effort made by one or
more individuals56) that produces an economic gain, either by reducing
costs or through increased incomes (Smith 1998; Sundbo 1998). 
Schumpeter described innovation as a historic and irreversible change in
the way of doing things and differentiated between five kinds of innova-
tions: (1) introduction of a new product or a qualitative change in an exist-
ing product; (2) process innovation new to an industry; (3) the opening of
a new market;  (4) development of new sources of supply for raw materials
or other inputs; and (5) changes in industrial organisation. However, in his
subsequent work he more or less dismissed the latter three as no longer
possible due to the general development of society (Afuah and Bahram
1995; Padmore et al. 1998; Smith 1998).

According to Schumpeter the innovation process could be divided into
three basic phases: invention, the process of discovery of new technical
principles; innovation, the process of development of an invention into a
basically commercial form; and diffusion, the spread of an innovation into
commercial use (Smith 1998). This demarcation between the phases has
been a matter of debate ever since57).

In another of the classics in innovation theory, Rogers (1995)58) describes
the concept of innovation as something that starts with the invention of a
new element. In turn this leads to an idea of how the element can be put
into practical use. Someone (individual, group or organisation) implements
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55) Innovation is closely linked but not synonymous with technical change. The two
main theories that are used to describe technical change are the neoclassical theo-
ry and the theories that are derived from the Schumpeterian tradition (Elster
1983). This thesis acknowledges the neoclassical approach and does not dismiss
the importance of rational decisions based on profit, but adheres to the line of
thought that sees its application to innovation as problematic.

56) Often referred to as entrepreneurs. 
57) See, for example, the work of Nathan Rosenberg and Stephen Kline.
58) First published in 1962.



the process and develops it for commercial use, i.e. profit is required. Sub-
sequently, the element will be introduced to the market and put into use
and if successful others will start to imitate and a diffusion process starts
(Sundbo 1998).

Today, the term innovation is in many ways ambiguous and its wide
applicability has resulted in a plethora of definitions used to describe phe-
nomena in a variety of contexts. Commonly, these definitions are accused
of being either too narrow and precise or vague and missing a real bound-
ary for the phenomenon. For example, the European Roundtable of Indus-
trialists, ERT, state that innovation should be seen as something greater
than merely new technology, science and research, and above all it should
not be seen as a strictly economic issue. Moreover, it should be considered
as a way of organising work and social structures in more efficient and
humane ways, making organisations more competitive and the workplace
more satisfying (ERT 1998).

An example of a more direct, but perhaps no more specific, definition is
provided by Cobbenhagen (2000) who presents ‘renewal with respect to
products, markets and (technological) production processes’ as one of the
most commonly used definitions of innovation. Freeman, in The Economics
of Industrial Innovation, 1982, presents another frequently quoted defini-
tion. Innovation is presented as ‘the actual use of a nontrivial change in a
process, product or system that is novel to the institution developing the
change’.

Both of the above definitions entail that an innovation could comprise of a
process, the result of a process or both. If the term were used to describe the
process in a market setting it would include the transformation of an idea
into a marketable product or service, a new or improved manufacturing or
distribution process, or a new method of social service (EC 1995). Like-
wise, if the term were used to describe the result of the process it would
refer to a new or improved product, equipment or service.

The definitions presented by Cobbenhagen and Freeman illustrate the
vagueness that can be found in most definitions of innovation, especially
the difficulties in establishing common understanding on the degree of
novelty, change and diffusion. Cobbenhagen’s definition is simple and
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encompassing, but in essence it merely indicates that an innovation is a
change within a certain context. Freeman’s definition is more precise in the
sense that it states that the change is nontrivial, it is novel to the organisa-
tion adopting it and that it is actually being put into use. 

Commonly, though seldom explicitly stated in the plethora of definitions
available, innovation is distinguished from change in the sense that change
for its own sake does not necessarily furnish benefits59). Hence, an innova-
tion is to be regarded as a positive change. By stating that an innovation is
novel to the institution concerned it is implied that an innovation does not
have to be novel to the existing arts. Thus, implicitly a distinction is made
between invention and innovation. Slaughter (1998) defines an invention
as a detailed design or model of a product (or process) that can clearly be
distinguished as novel to the existing arts. Whilst it quite legitimately could
be claimed that an invention is novel to the concerned organisation, the
two should not be confused. An innovation could very well be an invention
but an invention is not necessarily an innovation unless it has actually been
used. Put in a slightly different way: a good idea is merely a good idea. A
good idea that is turned into a detailed design or model of a process or a
product that can clearly be distinguished from the existing arts is an inven-
tion. An invention that somehow is developed and put into use is an inno-
vation. 

If no restrictions are made on the degree of novelty of the proposed change
this would mean that innovating could be as ‘trivial’ as adopting a product
or technique that has been in existence within the same field or market for
a long time. It could also take the form of adoption of intermediate tech-
nologies that are far from the leading edge60) – hence the longstanding
debate on whether or not innovation can be separated from diffusion.
Schumpeter clearly distinguished between the two. However, nowadays,
even though consensus is yet to be reached, common understanding has it
that a clear distinction is not possible (Marquis 1988; Smith 1998). Indeed,
technology transfer, i.e. the process by which technology developed for
one purpose is employed either in a different application or by a new user,
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is an integral part of innovation (Gee 1981). The term could therefore,
unless else is stated, entail something completely new, the adoption of cur-
rent best practice or plain imitation. 

This thesis makes no attempt to provide any new or more precise definition
of innovation. Certain restrictions are, however, made on the degree of
novelty required61). Plain imitation of technology and /or method readily
available in the home market of the organisation (unit /institution) is not
considered to be an innovation. 

4.4 Technological innovation  
The previous section dealt with how innovation relates to change, invention
and diffusion. From this brief overview it can be noted that an innovation
can take multiple forms and does not necessarily have anything to do with a
specific product or production process. It could well be a question of the
introduction of a significantly changed organisational structure or the
implementation of a new management technique. New or improved prod-
ucts, processes and services could appear in endless variety in all sectors of
activity – public and private – at any given time. 

This thesis is limited to dealing with technological innovations. The border-
line between technological and non-technological innovations is, however,
not always clear and the two are sometimes interconnected. Indeed, differ-
entiating between technological and non-technological innovations could
at times be considered as a rather crude distinction. Therefore, this section
will deal with defining technological innovation. 

The term technology is derived from the Greek word ‘techne’, meaning art.
Alexander (1970) described technology as something that is developed to
solve problems in a particular context. More specifically it has been defined
as those tools, devices and knowledge that mediate between inputs and
outputs, i.e. process technology, and/or those that create new products or
services, i.e. product technology (Tushman and Anderson 1986).

CHAPTER 4 77

61) See Johannessen et al. (2001) for a discussion on the degree of novelty and innova-
tion.



This section draws heavily on the definitions of technological product and
process innovations provided in the OECD Oslo manual: proposed guide-
lines for collecting and interpreting technological innovation data (OECD
1996). Non-technological innovation, expressed in its simplest form, covers
all aspects of innovation that are excluded from technological innovation.
The OECD (1996) cites organisational and managerial change as the two
main types of non-technological innovation.

Technological innovations comprise two main categories of innovations,
technological product innovations and technological process innovations.
These have been defined as:

Technological product and process (TPP) innovations comprise
implemented technologically new products and processes and sig-
nificant technological improvements in products and processes. A
TPP innovation has been implemented if it has been introduced on
the market (product innovation) or used within a production process
(process innovation). TPP innovations involve a series of scientific,
technological, organisational, financial and commercial activities.
The TPP innovating firm is one that has implemented technologically
new or significantly technologically improved products or processes
during the period under review. (OECD , p. )

Innovation differs from change through that it generates positive benefits.
These do however not have to be monetary and certainly do not have to
reflect the price of production or the actual retail price. Accordingly, a
change in the price of the product or of the productivity of a process result-
ing exclusively from price deductions in factors of production is not to be
considered as an innovation. For example, it is not to be considered an
innovation if the cost of single units in modular housing decreases due to
the price of steel for the girders being reduced. 

4.4.1 Technological product innovation
The technological product innovation can take one of two broad forms. It
could either be a technologically new product or a technologically im-
proved product. Abernathy and Utterback (1978) note that any innovating
organisation sees most of its innovations as new products. Though this
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does not necessarily have to be true – the difference between new, improved
and aesthetically changed can sometimes be subtle and accordingly very
difficult to determine. 

A technologically new product is defined by the OECD as: 

… a product whose technological characteristics or intended uses
differ significantly from those of previously produced products. Such
innovations can involve radically new technologies, can be based on
combining existing technologies in new uses, or can be derived from
the use of new knowledge.  

(OECD , p. )

Whilst the technologically improved product is defined as: 

… an existing product whose performance has been significantly en-
hanced or upgraded. A simple product may be improved (in terms of
better performance or lower cost) through use of higher-perfor-
mance components or materials, or a complex product which con-
sists of a number of integrated technical sub-systems may be im-
proved by partial changes to one of the sub-systems. 

(OECD , p. )

A technological innovation requires an objective improvement in the
performance of a product, either in a short term or in a long-term perspec-
tive, or in the way that it is delivered. For example, using a new form of con-
crete that has a smoother surface would be considered an innovation whilst
introducing an additional activity to manually smoothen the surface to
arrive at the same overall result, would not. Additionally, a technologically
improved product innovation occurs when changes significantly affect the
performance or properties of the product concerned or of the actual use of
the materials or components therein. 

4.4.2 Technology process innovations
A technological process innovation is defined by the OECD as:

… the adoption of technologically new or significantly improved
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production methods, including methods of product delivery. These
methods may involve changes in equipment, or production organi-
sation, or a combination of these changes, and may be derived from
the use of new knowledge. The methods may be intended to pro-
duce or deliver technologically new or improved products, which
cannot be produced or delivered using conventional production
methods, or essentially to increase the production or delivery effi-
ciency of existing products.                                          (OECD , p. )

The close connection between technological and non-technological inno-
vations and how they sometimes intertwine is most evident in the defini-
tion of technology process innovations. The difference between the organ-
isational and the technical process innovation lies in the extent and effect of
the applied change. Whilst a change in an organisation’s production facili-
ty is to be considered a technical process innovation a reorganisation of the
business is not. Rather, the latter would fall within organisational innova-
tion. For example, the introduction of just-in-time thinking 62) could have a
direct influence on the production and would therefore qualify as a techno-
logical process innovation. The introduction of an advanced management
technique such as TQM 63), which incorporates just-in-time thinking in its
system, on the other hand would not. 

4.4.3 Distinguishing between technological innovations and other
changes

Apart from the difficulty of differentiating between technological innova-
tions from other kinds of innovations, as described above, certain other
ambiguities deserve to be exposed.

First of all, the definition of technological innovation fails to deal with sit-
uations in which organisations are engaged in one-off types of products,
especially those that are custom made. These types of products could be
very complex and take different forms and shapes, but unless they show
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significantly different attributes from products that the organisation has
previously produced they are not to be regarded as a technological prod-
uct innovation. The same argument is also true for the production process.
If the details surrounding the one-off product require means of production
that significantly differ from how the organisation has acted in the past then
this is to be considered as a technological process innovation. If it is a case
of producing something different through traditional procedures it is not
innovation.

A third case that also has to be considered is the practice of forming project
organisations64) that from time to time have unique groupings and there-
fore do not have any standard or traditional procedures to fall back on.
These entities could, within the above definition, be considered as highly
innovative. If the project organisation were instead considered as a con-
glomerate of single entities that bring with them traditional techniques and
working procedures this would not automatically be the case.

4.4.4 How do technological innovations fit in?
It is commonly stated within mainstream innovation literature that innova-
tions do not happen in a vacuum. As an innovation entails a change taking
place, it is bound to have knock on effects on its own organisation and most
likely on other organisations as well, especially those that are technically
interdependent. For project-based organisations, and indeed in the project
organisations that they make up, this is evidently clear and the matter of
implementation could be somewhat complicated. For example, one unit’s
new or improved product could become another unit’s new or improved
process. Thus, even a small change made in a product by a supplier might
well force large-scale changes in the production process of the implement-
ing organisation. Innovations can therefore not solely be studied within a
single unit context or, for that matter, in comparison to the existing state-
of-the-art. The links to other components and systems have also to be
taken into consideration. 

A central distinction in technical innovation literature is the one between
refining and improving an existing design and introducing a new concept
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that departs in a significant way from past practice (Henderson and Clark
1990). Innovation literature usually classifies innovations as being some-
where in between incremental, i.e. small improvements, and radical, i.e.
representing major shifts in technical approach and solutions. There are
several different theoretical models available that adapt the spectrum from
incremental to radical innovation with varying categories organised on the
basis of factors such as impact on, or linkages between, components or
systems. These classifications are performed on differing bases, e.g. the
impact of the innovation on the innovating firm’s capabilities and knowl-
edge of its technology or market; whether or not the innovation overturned
the existing knowledge of core concepts and components, and the linkages
there between; and what consequences the innovation has on the knowl-
edge base of the innovating entity (Afuah and Bahram 1995).

Given the focus here on technology innovation within construction projects
and the activities of construction companies a useful model is that presented
by Slaughter (1998). Innovation is divided into five categories, which have
been organised based on the magnitude of the change from current state of
the art and the expected linkages of the innovation to other components and
systems65). The five classifications are incremental innovations, modular in-
novations, architectural innovations, system innovations and radical inno-
vations. 
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Small change Major change

Figure 8. Scale of innovation models (Source: Slaughter 1998)

65) The term system is given a broad meaning in innovation literature from the prod-
uct level, see Tushman and Rosenkopf  (1992), to organisations and nations, see
(Edquist 1997).



The distinction between these five categories is a matter of degree and the
intention here is not to define the exact boundaries of the particular defini-
tions. However, the categorisation is useful as it provides valuable insights
into issues such as potential sources, implementation and the effects of the
innovation. Still, the fact that an innovation considered as incremental to
the innovating entity may be radical to customers and key suppliers has to
be kept in mind (Afuah and Bahram 1995). The model presented by
Slaughter is first and foremost used to categorise innovations with respect
to the construction companies responsible for implementation.  

  is the most common type of innovation and
represents a small change to existing products, often based on current
knowledge and existing designs. Impacts are confined to the specific prod-
uct, as the linkages between the core concept (the system) and the compo-
nent remain unchanged. This could be either an improvement in an exist-
ing product or the implementation of a product with similar capabilities.
Due to the interactions with other systems being negligible, the impacts
tend to be predictable within a fairly narrow range (Henderson and Clark
1990; Slaughter 1998). Incremental innovations first and foremost affect
the implementing entity.

  bring about a significant change in concept
within a component, but links to other components or systems remain
unchanged and the impact is fairly low. The modular innovation may entail
many novel and patented devices that significantly improve the perfor-
mance of a product or sub-process, but it does not change any of the other
components, materials or methods related to the specific overlying process
at hand (Slaughter 1998). The implementing organisation is the entity that
is most influenced by a modular innovation.

In contrast to the modular innovation, an  

entails the reconfiguration of an established system in order to link together
existing components in a new way. It involves a small change within a com-
ponent, as the core design concepts are kept intact, but a major change in the
links to other existing components and systems (Henderson and Clark
1990). An architectural innovation can have major implications for all inter-
related organisations.
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   integrates multiple independent innovations that
must work together to perform new functions or improve the overall per-
formance. It may involve significant changes to other components and sys-
tems as well as linkages to these. The innovation might come from various
different sources and should therefore be explicitly connected and modi-
fied among the components of the systems (Slaughter 1998). A system in-
novation has a major impact on interrelated organisations.

   is a rare occurrence that entails a breakthrough in
the specific field that could change the whole nature of an industry (Marquis
1988). It could be seen as an entirely new way of understanding phenomena
and forming approaches to solving specific problems (Slaughter 1998). It
establishes a new dominant design and, accordingly, a new set of core design
concepts that linked together create a new kind of component or system.
Existing linkages among systems and organisations may be irrelevant for the
implementation of a radical innovation (Henderson and Clark 1990; 
Utterback 1994).

4.5 The process of innovation 
The processes through which innovations emerge are far from trivial, re-
gardless of whether the innovation process is viewed as stage like and linear
in fashion, as completely random or somewhere in between. The endeavour
is influenced by factors such as the emergence and diffusion of knowledge el-
ements (such as technological possibilities), as well as the actual transforma-
tion of these into new or improved products or production processes. This
transformation is characterised by complicated feedback mechanisms and
interactive relations involving science, technology, learning, production,
policy and demand (Edquist 1997). Organisations can innovate on their
own or in interaction with other actors such as suppliers, customers and
governmental agencies. The innovating organisation is influenced by the
environmental conditions that constitute varying levels of constraints and
incentives, e.g. laws, health regulations, technical standards, social rules and
cultural norms. Hence, organisations operate within a spectrum of techno-
logical and market possibilities that arise from an ever-changing environ-
ment that to great extent is independent of the organisation itself. Shifts in
the socio-economic field such as a change in public attitude may create op-
portunities or constraints. So too will legislative changes – a change in the
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environmental standards for a product may open new pathways, but it
might just as well effectively close down others66). 

There are large differences between the various industrial sectors when it
comes to the size, scope and turnover of innovations, but there are few, if
any, competitive markets where the actors can afford not to improve their
performances. Finding ways of cutting costs and increasing revenues are
two of many integral parts of these efforts. Profitability is the key and
organisations are continuously battling to retain or capture market share.
Organisations will look to usurp temporary competitive advantages in a
variety of ways. This might entail being able to offer lower prices, but it
might as well be from a variety of non-price factors such as design, customi-
sation and quality (Tidd et al. 2001).

Indeed, it is fairly obvious that a continuously changing environment makes
survival and profitability constraints key factors affecting the commercial
organisation’s behaviour. Accordingly, any attempt to explain innovative
behaviour would have to take these parameters into consideration. Yet, the-
ories that are grounded on rational profit or growth maximising behaviour
are not always applicable because of the uncertainties associated with inno-
vation (Freeman and Soete 1997). Indeed, innovating presents a paradox for
the organisation: it is an endeavour inherently intertwined with risks, yet it is
a means of survival. The upsides and downsides of the possible outcomes are
seldom evidently clear and far from all attempts of innovation are successful.
Examples of failure that have had disastrous effects for the involved organi-
sations abound (Christensen 1997), and it is safe to state that innovation
activities involve uncertainty in an essential way (Nelson and Winter 1977).
This risk is not least apparent in projects where the result of several actors
could be dependent on a particular innovation. 

This section explores why an organisation chooses to innovate. It also deals
with some of the issues that govern the organisation’s will to do so. Further-
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socio-technical system theory can be applied to the organisational level. 



more, an attempt is also made to categorise the different sources of
innovation. However, the subject is far too complex and widely debated to
be extensively dealt with within the scope of this work. For a comprehen-
sive overview of links between innovation, market structure and the firm
see Symeonidis (1996). 

4.5.1 The process of innovation
A distinction is sometimes made in innovation literature between the inno-
vation output, e.g. the finished product, and the process of innovation. The
definition used in this thesis for the first of these two terms was presented in
section 4.4, whilst the latter term has, so far, only been dealt with in a rather
implicit fashion. The view taken here is that the innovation output is
shaped by the process that generated it: there would be no innovation
without an innovation process. 

It has been noted that the process through which innovations emerge are
far from trivial and that the two historically prominent views of this process
are ‘linear’ and ‘random’. The first approach views the innovation process
as linear in fashion progressing through a series of stages, or phases of
development, in a predictable sequential manner. This ‘rational approach’
to innovation has historically been the most dominant in mainstream liter-
ature as well as in the more specific field of construction innovation. This
view enables stage-wise models to be created encompassing stages such as
recognition, invention, development, implementation and diffusion.
Progress can be judged by the stage in which the innovating organisation
finds itself and conclusions can be drawn from each phase in a repetitive
manner (Van de Ven et al. 1999; Barrett et al. 2001). 

It is often argued that the innovation process is more complex and inherently
uncertain than is possible to portray in a stage wise conceptualisation.
Hence, the second traditional approach is to view the innovation as a ran-
dom process. According to Van de Ven et al. (1999), this view is based on
one of two assumptions: that the source of the innovation is external to the
innovation; and/or that there are too many external endogenous factors
affecting the innovation effort for any kind of causality to be established.
This view ultimately leads to the conclusion that the innovation process is
neither predictable nor manageable.
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Here, the view taken is that the innovation process is most accurately
described as something in between being linear and random. Thus, innova-
tion activities are considered to be more than controlled chaos but yet not
uniform and sequential. This adopted approach corresponds with Van de
Ven et al. (1999) who conclude that the innovation process is best
described as a ‘non-linear cycle of divergent and convergent activities that
may repeat over time and at different organisational levels if the resources
are obtained to renew the cycle’.

4.5.2 The market and resource-based views of innovation
Organisations are constantly influenced by a varying degree of external as
well as internal forces. The organisations ability to adapt to these forces and
act upon them lie at the heart of the two main schools of thought on what
drives innovation: the market-based view on innovation and the resource-
based view on innovation67). 

The market-based view on innovation is founded upon the notion that
organisations through innovations try to exploit changing market condi-
tions. It is argued that market conditions provide the context, i.e. the initial
conditions that govern the direction and quantity of the organisation’s in-
novation activities, be they either of a facilitating nature or a constraining
one68). Following this logic, Tidd et al. (2001) stress that innovative firms
are those that scan and search their environments (internal and external) to
pick up and process information about potential innovation. The informa-
tion can accrue from a vast amount of sources but regardless of where it is
found, organisations depend on their ability to respond to it. Research has
indicated that organisations showing a certain degree of awareness regard-
ing constraints/facilitators within their business environment and that are
able to align their competitive strategies outperform those that fail to
achieve this kind of alignment (Barrett et al. 2001). 

The resource-based view of innovations acknowledges that a potential
market opportunity is a clear driver for innovative behaviour, but it is not
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in Dosi (1982); and ‘research push’ and ‘market pull’ in Freeman and Soete (1997). 

68) For example, see Porter (1980, 1985).



considered to be key. Instead it is argued that adaptation and orientation to
market conditions require organisations to choose strategies that are ade-
quately sourced and implemented. The basic argument is that the market
driven approach does not provide a secure foundation for the formulation of
innovation strategies for dynamic, unpredictable markets. Rather, it is
believed that the organisation’s own resources, such as assets, capabilities,
routines and knowledge base, provide a much more stabile basis on which it
can develop innovation activities and, whereby, even shape its own markets
(Davies and Brady 2000). Innovative organisations are those that based on
internal resources can create and develop unique resources or configura-
tions of resources, thereby creating the foundations for innovations.

Nowadays, it is widely accepted that the relationship between market
structures, organisations and innovation is very complex (Symeonidis
1996). Accordingly, several scholars consider the two schools of thought
described above to be intangibly linked and difficult to differentiate be-
tween (Nelson and Winter 1977; Utterback 1994). Therefore, a somewhat
different rhetoric is sometimes used in which the innovation is regarded as
either being the organisation’s reactive or proactive response to some kind
of stimuli. Van de Ven et al. (1999) refer to these triggers of innovation as
‘shocks’. It is claimed that concrete actions to undertake a specific innova-
tion are triggered by shocks from either internal or external sources to the
organisation, i.e. a shock is needed to provide incentive to move from idea
to innovation, as it concentrates the minds of diverse stakeholders within
the organisation.

Thus, an act to produce a positive change, i.e. innovation, could in all sim-
plicity range from being the outcome of the organisation reacting directly to
external influences, to it acting proactively in anticipation of a certain future
outcome. Regardless of whether the innovation is driven by the market or as
a result of the organisation’s own development, it can be categorised as
either a reaction to current external or internal forces or a result of a pro-
active approach where the organisation tries to gain advantages for the
future. An innovation could for example be a response to a concrete problem
or an anticipated future problem. Finding suitable solutions to these prob-
lems, i.e. ‘problem solving activities’, has been described as a fundamental
engine for technological evolution (Iansiti 1995). Indeed, unanticipated
problems can arise along the way of any endeavour, with potentially disas-
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trous effects if not handled correctly. An example of a reactive approach to
innovation is the practice of solving these unanticipated problems. The
innovations occur ‘on-the-job’ either in the development phase or in the
actual production phase. Although they seldom are radical, these kinds of
innovations play a significant role in the development of new technologies
(Gann 2000). 

4.5.3 Cost saving or value enhancing innovations 
Applying yet another perspective on technological innovations enables the
following categorisation into two broad types to be made: cost saving inno-
vations and product enhancing innovations. Both types could, if successful,
bring benefits to the organisation, but they represent two quite different
strategies. 

The cost saving innovation is an innovation that brings with it a reduction
in the cost of producing the product or system, whilst it leaves the actual
value of the final product unchanged. This might entail a more effective,
cheaper production process or the replacement of old components with
new or improved ones that have the same properties but at a lower cost. It
could also be the introduction of a completely new solution that conforms
to the applied standards, but to a lower price. It is mainly incremental and
modular innovations that are likely to fall into this category.

A value enhancing innovation on the other hand brings with it an improved
product. Preferably this will mean that the product has higher value to the
customer who, therefore, is prepared to pay more. These kinds of product
enhancing innovations might include quality improvements aimed to
increase durability, prolong the product life cycle, reduce running costs and
improve future possibilities for upgrading, i.e. providing superior function-
ality and operational improvements. The value enhancing innovation can
be found within any of the categories shown in Figure 8. 

Regarding innovations as either cost saving or value enhancing means that
this thesis, in concordance with many other research endeavours on the
subject, takes a positively biased view of innovation. The term is used
explicitly to describe something that brings benefits to the implementing
organisation and is therefore viewed as something good, i.e. as a positive
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change. These benefits are almost by default equalled to profit in the sense
that the innovation either provides for the organisation to sell more prod-
ucts or to have a more efficient production process, which leads to lower
prices. However, all of these benefits cannot, even though it is the most
obvious approach, be measured in monetary terms. There are more aspects
to how innovations might affect the organisation, such as those intangible
benefits that accrue from improved reputation, ease of work and the attrac-
tion of promising new personnel. Sometimes these benefits can be of more
importance than expected monetary savings. Unfortunately, regardless of
the interpretation and relative weight given to these benefits, this rhetoric
leaves out the innovative attempts that fail. 

4.6 Main sources of innovation
So far it has been shown that innovations could occur through either exter-
nal or internal influences or taking a slightly different view through the
organisation taking either a reactive or proactive approach in adapting to
its environment. It has been claimed that these decisions could be derived
from knowledge attained either from the market or the internal resources
of the organisation, i.e. the market-based approach and the resource-based
approach. There is, however, a need to specify this very general description
further and look into the interactions and influences that are pertinent to an
organisation’s will and ability to innovate, i.e. to categorise the main
sources of innovations. 

This categorisation draws on what the OECD (1996) refers to as ‘sources
of information for innovation’. The categories are taken from Padmore et
al. (1998). The main purpose is to point towards the main sources that
exist. Although the classification is fairly simple, there is still a possibility
that a source of information could fall into two or several of the categories.
Naturally, these sources might also act as receptors of the innovation.

-

The innovation is managed by the organisation using the organisation’s
own resources. This could involve interaction between different depart-
ments within the organisation and might also link several parts within the
process. Likely sources within the organisation are in-house R&D, market-
ing and production units. 
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Suppliers69) can act as sources for innovations in two major ways: first, the
organisation obtains advantages through innovative inputs that their sup-
pliers embody into the purchased goods or services (Utterback 1994) –
these innovative inputs could be of various size and shape and affect the
organisation to various degrees. Second, it could also be a matter of an
interactive development where the organisation and their supplier(s) work
together to develop one or both of the parties’ products. Vertical alliances
along the value chain are common in most industries. 



Peers are similar organisations and as such they are often competitors. Some
of the information is transferred through formal licensing or partnering
arrangements, but the majority of information is passed on through more
informal channels. It could take the form of collaboration between firms
such as mutual development projects, but it might also be as trivial as the
organisation attaining information that a given product or product improve-
ment has been successfully implemented. Firms learn from their peers by
copying or improving their products and practices and through know-how
trading (Padmore et al. 1998).

70)

A customer could be the point of final demand or it could be another firm.
Regardless of which, meeting the specific demands of the customers has
become increasingly important to most commercial firms and, indeed,
most organisations, and is a factor that has proven to be highly correlated
with commercial success (Cobbenhagen 2000). This has led to many
organisations considering it a vital activity for obtaining information direct-
ly from their customers. Other information channels could be more informal
and tacit. One such channel is the possibility of the customer, intentionally
or unintentionally, forwarding information about competitor innovations.
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Another is the possibility of the customer having in-house expertise that
enhances the final product.

Von Hippel (1998) showed that the ‘users’ of the innovation could be the
source of the changed products and processes. He concluded that the
source of these user-led innovations could be predicted by looking at which
actor stands to appropriate the most economic benefit from the innovation.

  

Included in this category are organisations such as higher education insti-
tutions and government research institutes that provide information on a
non-profit basis71) e.g. university based research and national technology
watch programmes. Governmental agencies and the like would also fall
into this category if they do not act as a customer. The means of transfer of
information/knowledge between the public sector and the organisation
are highly varied. It could take the form of research publications, confer-
ences and seminars or collaborative research initiatives, but it could also be
through government policy bodies and their regulatory agencies.

4.6.1 Type of innovators depending on type of innovation 
From a non-sector specific perspective, there is no clear answer to whether
a successfully innovating organisation relies mainly on internally generated
knowledge or if externally generated knowledge is the key input? Empirical
studies have not been coherent in linking innovative success to either of the
two main sources of information /knowledge. Some studies suggest that the
various information channels are equally important, but are used differently
at various times, whilst others assert that the main sources for innovation
most likely are dependent on the industrial sector in which the organisation
is active. 

Some studies have taken a different approach and instead tried to match
the type of innovation with the source, i.e. investigating how the innovation
type compares to the characteristics of the innovator. Slaughter (1998)
provides the following general descriptions: 
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 innovations most often appear within organisations that
have the sufficient in-house knowledge base to develop improvements. 

   innovations are not always easy to
differentiate. The sources for these kinds of innovations are numerous and
it is not uncommon that they stem from the same origins. Modular innova-
tions may be developed within organisations that have control over and are
responsible for the module, but they could also be introduced through the
entrance of a new actor in the market. Commonly, the developer of an
architectural innovation is an organisation that does not have a vested
interest in maintaining the existing linkages. In manufacturing, architectural
innovations most often appear in the form of new entrants to the industry.

Much like architectural innovations, the origins of  innovations are
most often to be found in organisations that do not have a vested interest in
the current configuration of components, subsystems and systems. Rather
these organisations are those that stand to gain from the improved perfor-
mance or new functions provided by the innovation.

 innovations often appear from outside the specific industry and
are based upon scientific and engineering research. Though it is not a pre-
requisite, they often involve the entrance of a new organisation into the
industry. 

It has been argued that innovations of the incremental and modular kind
are the most common within the field of construction and that most of
these innovations originate from material and component producers
(Koskela and Vrijhoef 2001). These authors further argue that a successful
diffusion of the innovation is more likely if no changes are needed to its sur-
roundings.  

4.7 Barriers to innovation – a general description 
Organisations might have the required skills and knowledge to innovate, as
well as strong incentives to do so and, yet, choose not to innovate. The
underlying reasons for such behaviour are as many as they are diverse,
spanning from not recognising the opportunity to very conscious short-
term and long-term decisions. The latter could well be founded on rational
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choices based on calculations of net revenue and profit, i.e. basic production
theory. Yet, several other less tangible factors exist. It could, for example, to
some extent be explained by looking at how the risks inherent in innovation
efforts are valued. In their work on prospect theory, Kahneman and Tversky
(1979) show that individuals do not value the chance of future gains as high-
ly as the chance to reduce future losses – they called this phenomenon loss
aversion. An organisation might choose not to innovate because of how the
innovation relates to the perceived needs of their customers. It could very
well be the case that, although perfectly suitable for the task in hand, the
proposed innovation does not address the needs of the organisation’s estab-
lished customers (Utterback 1994). Thus, the innovation would be consid-
ered as an unnecessary cost and potential loss. A further reason for an
organisation to choose not to innovate is the threat of a rapid technological
obsolescence due to further technological advancements within the specific
field. Potential adopters might, because of this, choose to delay or give up for
good the adoption of an innovation that is currently available. Indeed, the
technological expectations of an organisation could be a major force affect-
ing both the timing and the kind of innovation adopted (Lissoni 1999). The
adoption of technological novelties can be postponed not only by waiting,
but also by the adoption of intermediate technologies. 

As touched upon in the beginning of this chapter the borderlines between
innovation, diffusion and adoption of best practice are not evidently clear
and are a source of considerable confusion in innovation literature. There-
fore, the arguments presented by Lissoni might seem ambiguous. However,
they provide useful explanations as to why organisations might choose not
to adopt the latest technologies. Lissoni divides these intermediate tech-
nologies into two categories:

(1) The relatively old technologies that were available before the most
recent innovation that sets the technological frontier, but which the poten-
tial adopter still values as viable technological advancements with respect
to their current status.

(2) Technologies that have been made available after the technology that
sets the current technological frontier was introduced to the market. These
technologies might impose lower adoption costs, as they most likely will be
relatively closer to the current technological level of the organisation.
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4.7.1 Inhibitors to innovation
There are myriad reasons why an attempt to innovate might fail, or at the
very least not lead to the expected outcomes, and, as briefly touched upon
above, just as many as to why an organisation might choose not to try at all.
These reasons change over time and sectors, and factors that may have as-
sisted in one case might very well have turned out to be an impassable ob-
stacle in another. Below, these barriers, or ‘hampering’ factors, are classified
into three general categories based on a compilation of survey results on
the topic by the OECD (1996). A non-sector specific approach is taken
and the hampering factors can be derived from all ‘stages’ of the innovation
process.

 :

• excessive perceived risks;
• costs too high;
• lack of appropriate sources of finance;
• pay-off period of innovation too long.

The risk that an innovation brings with it is usually a matter of degree of
standards of performance under various conditions and costs. The main
technologically based risk lies in the extent to which the innovation will
satisfy a variety of technical criteria without increased cost of development,
production or operation (Freeman and Soete 1997). Another risk is to be
found in the perceived demand of the innovation. This is especially perti-
nent in the case where it is the customer’s judgement of the value of the
innovation in relation to its cost that is the key factor (Marquis 1988). An
organisation’s ability to make rational calculations about any one innova-
tion is highly variable and dependent on factors such as reliable informa-
tion, sufficient time, degree of inclination etc. (Freeman and Soete 1997).

 

• insufficient innovation potential;
• lack of skilled personnel;
• lack of information on technology;
• innovation expenditure hard to control;
• resistance to change in the organisation;
• deficiencies in the availability of external services;
• lack of opportunities for co-operation.
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It follows logically that an organisation has a greater chance of successfully
implementing an innovation if sufficient resources and knowledge are
applied. However, the complexity of managing the resource allocation is
one of the major difficulties in managing innovation (Christensen 1997).
Some organisational forms, whilst perfectly appropriate for stable states,
inhibit the potential for change (Winch 2000)72). 

Organisations that have control over products, systems and modules have
a vested interest in retaining their positions and may be reluctant to be part
of any change that would upset the status quo. Thus, some firms tend to
manage risk by retaining information crucial to system integration within
their own sphere of control, rather than transferring it between the tempo-
rary coalitions of organisations with whom they collaborate (Gann and
Salter 2000).

 

• lack of technological opportunity;
• lack of infrastructure; 
• customers unresponsive to new products and processes
• legislation, norms, regulations, standards and taxation.

It is not always the case that the pace of progress offered by technology
reflects the customer’s demands. There might be several reasons for this
unresponsiveness to new products and processes. It could, for example, be
that the customer is not knowledgeable of the proposed new product/
process, that there is no perceived need for the product or that the cus-
tomer does not have the ability to absorb the new product (Christensen
1997).

Innovative products and processes are developed and realised under frame-
work conditions created by legislation, regulations, standards and norms.
For example, the design of a new product or process is influenced by the
existence of norms and standards. These could be either descriptive, i.e.
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limiting the possible options, or performance based; in other words, impos-
ing objectives to be met, but leaving the means to fulfil them to the discretion
of the innovator. Not all of the standards are regulatory although they might
very well be considered as such by the customer. Instead, they could be the
result of voluntary standards, which are often used to show that the devel-
oped product is compatible with existing ones (EC 1995). Depending on
what is involved, these framework conditions may either inhibit or promote
innovation.

4.8 Project based innovations in construction  
The topic of innovation has so far been described in a very broad and gener-
al manner. No emphasis has been put on explaining the relative importance
of the described aspects. Neither has much attention been given to sector
specifics or of exactly what kind of organisation it is that is implementing the
innovation. As was mentioned in the introduction to this chapter, most of
ideas presented here are taken from the general mainstream innovation
literature. Many of the issues addressed could, therefore, be deduced to the
analysis of single firms active in the production of mass-market commodity
goods (Hobday 1998). Studies have shown that this general level of discus-
sion on innovations is valid across the sectors and can be used to describe the
actions of a variety of actors (Rumelt 1991; Cobbenhagen 2000). Yet, inno-
vation is of a heterogeneous nature and several commentators point at the
long lasting inter-industry differences between origins and processes of
innovation (Hobday 1998). Accordingly, some innovation success factors
are idiosyncratic to the specific environment of the organisation.

A tendency in studies of innovation has been to regard the organisation
[firm] as a single entity. This is especially apparent in the studies that have
followed the resource-based view of innovation (Hobday 1998; Davies and
Brady 2000). The organisation [firm] is presented as a bounded entity, in
which divisions or units are identifiable with coherent boundaries between
the organisation’s sphere of operation and control and the environment
with which it interfaces (Gann and Salter 2000). This conception of the
organisation as a coherent entity is not always valid when it is applied to
organisations involved in multiple projects. This is significant in the context
of organisations that have as their core business to undertake certain
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activities on projects, here called project based organisations73). Character-
istic for these kinds of organisations is that they often have project teams
with very limited contact with senior-management, and are based at anoth-
er location and work closely in teams with several other organisations
(Hobday 1998). 

The construction industry is, in its nature, highly project based and serves
as a good example of a sector with, not surprisingly, a high degree of
project-based organisations. For example, most construction companies
are active in an environment where it is common that firms, their supplies
and services come together only when there is a project (Atkin 1999).
Indeed, most construction projects show unique configurations of organi-
sations (Slaughter and Shimizu 2000).

Assuming that identical conditions apply for innovation within single
organisations, as within unique project organisations, means that the inter-
action the organisation has with other actors and influences are disregard-
ed (Gann and Salter 2000). The capabilities available in a project will
inevitably vary depending on the configuration of the organisations
involved and it is quite rare that the exact same organisations are present on
repeated projects. It is not unusual that innovations that are introduced into
this organisational context have to be agreed upon by one or several of the
associated parties. Issues that have to be settled include the distribution of
costs and benefits as well as the potential additional resources that are to be
made available74). 

This section explores some of the peculiarities of the construction industry
and how the project setting influences organisations in their attempts to
innovate. 

4.8.1 Project based organisations
The project-based organisation is an example of organisations whose work
consists of projects or, if they are mainly operationally oriented, the under-
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taking of projects as an important part of their overall activities (Keegan
and Turner 2000). They are, as implied by the name, often found in sec-
tors75) where the nature of the work is project based. Being part of a project
means that the organisation is part of one or several networks, all with
interfaces of a varying degree of complexity. Characteristically, the project-
based organisation is engaged in unique, novel and transient work, based
on bespoke outputs and customised specifications. Usually, teams are used
to achieve the specific goals (Keegan and Turner 2000). 

Performance and competitiveness is seldom the lone responsibility of the
individual organisation. Rather the results are dependent upon the network
as a whole, as the correct delivery of products and services requires collab-
oration between organisations (Hobday 1998). For example, in the con-
struction industry, project-based organisations work in dynamic, multi-
technology environments where they have to manage uncertainty across
organisational boundaries within networks of suppliers, customers and
regulatory bodies. This is not to say that any specific organisation might
not achieve individual success on a project. However, to achieve overall
success the organisations involved need to, in one way or another, extend
beyond the own organisational boundaries, i.e. have strategies not only for
their own organisational process but also for the management of inter-
organisational issues. Project performance is ultimately affected by how
well technological competencies are deployed within and between the
organisations (Gann and Salter 2000).

A good reputation is important to any organisation that survives on its abil-
ity to win new contracts, i.e. get to take part in new projects. Indeed, the
project-based organisation to great extent trades on its reputation, i.e. track
record. As this is based on the performance of previous projects, successful
completion may well elevate the recognition of its capabilities and, in turn,
lead to future work. The same is, of course, in contrast applicable to less
successful outcomes, as reputations can be easily tarnished if problems
occur on projects, especially high profile projects. In all simplicity, it is in
the ability to win new contracts that the success of the project based
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organisation can be measured. Not only is it vital in the sense that it
ultimately affects turnover and profitability, it also affects the likelihood of
the organisation developing and improving. It is, therefore, of paramount
importance for the project-based organisation to develop and maintain a
reputation from one project to the next. 

4.8.2 A few notes on the construction industry
Most construction activities require the coordinated input of a wide variety
of resources to produce customised products. Whilst there is little point in
stating that construction is specific, as this goes for all sectors, it is impor-
tant to bear in mind that the sector has particular characteristics. There are
certain key differences that distinguish construction from manufacturing
which have to be taken into consideration. Historically, construction has
been a local and regional activity that has mainly used local knowledge,
labour and materials to meet particular market needs. Today, the structure
of the market in EU countries is such that the majority of the firms are very
small, mainly project-based organisations. The small firms are, though
exceptions exist76), mainly active on local markets. Medium sized firms
often work in regional and national markets, whilst the large firms work
nationally and internationally (Gann 1997). Thus, it follows logically that
construction projects are geographically dispersed and that most clients
engage the sector’s actors for a single project at a time. The projects are
then carried out away from the locations of the actors involved, often in
loosely assembled project groups.

In the same way that national legal systems differ between countries, so too
do the means by which construction activities are regulated. The exact
nature of these regulations is influenced by historical approaches in the
countries’ legal systems and through traditions that have been developed
within the sector. The construction environment presents three broad
areas of regulatory policy that are likely to affect innovation: labour market
regulations that govern the construction processes; planning and environ-
mental regulations that principally affect the constructs; and technical
regulations that affect products and processes. There are also several other
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legal provisions relating to different aspects of the construction work, such
as regulations covering the provision of utility services (Gann 2000).
Furthermore, each country will have its own sets of regulatory and volun-
tary standards and codes of practice to which the actors have to conform. 

Cultural aspects and codes of society also play their part in governing con-
struction projects and reluctance to part from tried and tested methods
could to some extent be traced to the expectations of the society (Atkin
1999). Constructed products are often highly visible to the public and may
stir up plenty of emotions amongst citizens. Indeed, most major projects
will see the formation of coalitions of proponents and opponents. For
example, a new motorway is likely to have proponents amongst those who
predict a substantial improvement in convenience and decreased travelling
times. Opponents, on the other hand, are likely to be found amongst those
who would rather see a decrease in the use of cars. The conflicts that arise
between these opposing groups could create a strong public interest for the
project. Furthermore, constructs cannot be discarded in the same way as
consumer goods once they have become unfashionable or deemed to fulfil
their useful purpose. The most noticeable consequence is in architectural
design, but other areas include new technology and materials.

It is generally accepted that construction is a cost driven sector (Atkin
1999). Indeed, in all countries many construction activities are carried out
by local organisations that compete on the basis of lowest cost (Gann
1997). Thus, work is won through finding ways of cutting costs. A logical
consequence is that the majority of the organisations tend to a greater
extent to look at innovation as a means of reducing costs than enhancing
value. In concordance, Barrett et al. (2001) found that the primary motiva-
tion for a small construction firm to innovate is to generate sufficient cash
flow to survive in the short term. 

4.8.3 Innovation success factors in construction
Several studies have been undertaken in order to identify innovation
success factors in construction. Slaughter (1998) recognises four general
aspects that have to be taken into consideration when innovating in a pro-
ject setting. These are (1) the timing of the commitment to the use of the
innovation; (2) the degree to which the innovation requires implicit or
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explicit coordination among the other participants; (3) the degree and type
of potential additional (special) resources required for implementing the
innovation; and (4) the nature of supervisory activities. More specifically
these can be described as:

(1) Committing to an innovation means allocating resources for its imple-
mentation. If the timing of the commitment has to correlate with other
scheduled events such as a best and final offer then all necessary informa-
tion must have been put in place and the proposed innovation must have
been properly evaluated in order for it to be incorporated into project plans.
If there are no such restrictions the potential innovator can instead base the
decision of whether or not to innovate upon factors such as the solving of
an evolving problem.

(2) Implicit coordination includes activities such as the exchange of infor-
mation, informal negotiations and collaborative problem solving. Explicit
coordination, on the other hand, includes more formal procedures such as
incorporated provisions and penalties in the contract and signatures for
acceptance of risks. A high degree of coordination between the organisa-
tions involved may complicate the implementation of the innovation.

(3) An innovation might require additional special resources such as new
technology or trained personnel. The implementing organisation could
either choose to develop these resources in-house or attain them from
specialist suppliers. The key criterion that has to be carefully considered is
the ratio between the cost of either developing the resources or obtaining
them from elsewhere compared to the potential gains on the specific pro-
ject – especially if further future applications seem unlikely. Innovations
that do not require special resources, or where these resources are easily
found or developed, are more likely to proceed smoothly.

(4) The nature of the supervision is determined by the organisational level
at which the supervision is needed, the type of supervisory activity and the
specific competencies required from the supervisors. For example, some
innovations may only require supervision at the level of production whilst
others might require supervision from senior management. Similarly, the
types of supervision could range from simple notification and fairly limited
involvement to strategy formulation for the organisation as a whole. 
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The relative importance of these considerations is, according to Slaughter,
governed by the characteristics of the innovation, i.e. how it fits on to the
scale from incremental to radical. 

Similarly, Tatum (1984) presented three conditions that occurred repeat-
edly on major construction projects that claimed successful innovation: (1)
strong and unbiased management that were committed to selecting tech-
nologies best suited to serve the project goals; (2) early involvement of rep-
resentatives with the authority to commit resources to all parts influenced
by the innovation; and (3) the establishment of effective information flow
within the project team to identify and resolve problems arising from the
innovation.

Oluwoye and Lenard (1999) take a slightly different approach and
describe four key factors that affect the level of innovation that occurs on a
project: (1) the client recognises the need for the innovation; (2) contrac-
tual incentives that encourage innovation are put in place; (3) a symbiotic
learning environment is put in place; and (4) open communication is
achieved at all levels. 

4.8.4 Innovation in construction
In some respects, the construction industry could be considered as highly in-
novative. For example, problem solving is, as has previously been pointed
out, a key source of innovation. In construction, problem-solving activities
abound. The on-site based nature of the production together with other
characteristics such as the relative uniqueness of the projects and end prod-
ucts, in combination with new formations of project teams, constantly gen-
erate new problems that have to be solved. The actors often have to apply
resources, on as well as off the site, to solve problems accruing from the
actions of other project members or in adapting to amendments to plans and
specifications made by the client (Atkin and Leiringer 2000b). This kind of
innovative behaviour differs from the meaning given to the term innovation
in this thesis, as the main goal of such endeavours is most often to limit
potential losses. Problem solving on a construction site is, in general, not to
be considered as true innovation unless the knowledge can be retained and
the results used on future projects. Instead, it is the actions that are under-

CHAPTER 4 103



taken to limit these problems arising that are of interest. Indeed, a representa-
tion of innovation in construction would not be complete without the men-
tioning of value management and value engineering. Both of these con-
cepts have been applied for quite some time in the construction industry and
are widely recognised as being part of a best practice approach to work
(Green 1997; Green 2001)77). 

The primary objective of value management is to develop a common
understanding of the client’s needs and the design problem, identify the
explicit design objectives and reach group consensus on the merits of vari-
ous courses of action. This is primarily achieved through the joint efforts of
project stakeholders. Essentially, value management is concerned with
establishing a common decision framework around which participants can
think and communicate. Put another way, it is establishing the ‘what’ rather
than the ‘how’ (Green 1996). Value engineering, on the other hand, is pri-
marily concerned with achieving a given function at minimum cost. Thus,
it could be described as a systematic procedure directed towards the
achievement of required functions at the least possible cost. In contrast to
value management, which aims to clarify design problems, value engineer-
ing aims to find the optimal solution to it. 

There is no single or optimal approach to undertaking value management
and there are no established causal links between its use and a better result-
ing product (Green 2001). However, the concept does entail several of the
factors for enhancing innovative behaviour that previously have been men-
tioned in this chapter. 

4.9 Conclusions 
This thesis has adopted a positive view of innovation, i.e. the term is
described as a positive change and is, therefore, viewed as something bene-
ficial. However, the output of a change can in practice only be objectively
measured in hindsight and, furthermore, might change over time. It could,
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therefore, be argued that the distinction between an innovation and a mis-
take is a matter of degree that lies in the eyes of the beholder. 

The perspective adopted for judging the innovation process is that it is
more than controlled chaos, but yet not uniform with sequential activities.
It is considered that innovations do not happen in a vacuum. Organisations
can innovate on their own or in interaction with others such as suppliers,
customers and government agencies. Indeed, organisations operate within
a spectrum of technological and market possibilities that arise from an ever-
changing environment that is, to a great extent, independent of the organi-
sation itself.

In the project setting, the results are dependent upon the network as a
whole, as the correct delivery of products and services requires collabora-
tion between organisations. Key issues that have to be dealt with when
innovating in this setting include recognition of, and commitment to, the
innovation. This requires the establishment of effective communications
including implicit coordination such as exchange of information and infor-
mal negotiations, as well as explicit coordination through the legal con-
tracts and supervisory activities. It is clear that organisations have a greater
chance of innovating successfully if sufficient resources and knowledge are
applied. This comes as a direct consequence of the organisation’s ability to
make rational calculations about any one innovation. However, this situa-
tion is highly variable and dependent on factors such as available and reliable
information, sufficient time to respond, degree of inclination and awareness
of the constraints /facilitators. 

Innovation activities involve uncertainty in an essential way and inherently
constitute a certain amount of risk for the implementing organisation. The
upside and downside of the possible outcomes of attempts at innovating
are seldom clear and far from all attempts at innovating are successful. Risks
are not least apparent in projects where the result of several actors could be
dependent on a particular innovation. Usually, the risks are a matter of de-
gree of standards of performance under various conditions and costs. The
products and means of production so developed have to be compatible with
existing products and practices. The innovating organisation is influenced
by the environmental conditions that form varying levels of constraints and
incentives. The main issue of concern lies in the extent to which the innova-
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tion will satisfy the criteria set by the regulatory framework, codes of prac-
tice, social rules and cultural norms without increased cost of development,
production or operation. 
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5.1 Introduction 
This chapter presents the design of the case study that was adopted in or-
der to fulfil research objectives 3 and 4:

To examine the extent to which the PPP project arrangements support
success factors postulated in innovation theory; and

To identify characteristics of PPP projects that support innovation
efforts. 

The design, which builds on the findings from the earlier stages in the
research, was developed to target the actions that were taken on the pro-
jects and to show how the actors that were undertaking the work perceived
the project environment.

The chapter commences with a short account of the different case study ap-
proaches available and then continues with descriptions of how the work
was undertaken. It concludes with brief descriptions of the projects that
were studied. The findings from the case study are presented in chapter 6.

5.2 The case study approach
Whether or not the case study approach is to be considered a ‘scientific
method’ is a question that has yet to reach consensus within the research
community. Some scholars tend to look at the case study as a means of
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obtaining data rather than as a particular research method, e.g. Fellows and
Liu (1997). Others claim that case studies follow the same kind of strategic
procedures found in traditional scientific methods and can, indeed, with-
stand rigorous scrutiny and so deserve to be considered as a valid research
method (Yin 1993, 1994).  

It is true that the case study approach does utilise several different ways of
obtaining data and as such it borrows techniques from other research
methods. In so doing, it is vulnerable to the potential weaknesses that other
methods may present. Case studies have, as a result of this concern, been
considered methodologically weak, in a historic perspective, as the study in
itself is prone to so many weaknesses (Yin 1993). Also, criticisms over a
lack of objectivity and rigour together with the problem of quantifying the
results are far from uncommon. This critique is equally valid in other con-
texts such as the difficulty of maintaining objectivity in action research or
maintaining scientific rigour whilst undertaking a long-term ethnographic
study. The case study has basically been faulted for: (1) not being represen-
tative, i.e. a case being used as an opportunity for observation could not be
considered representative for the social phenomenon or issue that consti-
tutes the object of the study; and (2) that the study is biased, i.e. the subjec-
tivity introduced to the investigation by the researcher as well as potential
field informants (Hamel et al. 1993). Some scholars e.g. Eisenhardt (1989,
1991) and Yin (1993, 1994) acknowledge these criticisms and instead ad-
vocate a different approach to the case study. Two major, interrelated re-
quirements that have to be fulfilled in order for the case study to meet these
criticisms are identified – the study has to be theoretically grounded and it
should have a research design78). 

That the study should be theoretically grounded contradicts what is advo-
cated by some of the proponents of the ‘classic’ approach to case studies –
see for example Dyer and Wilkens (1991). It is believed that there are too
many elements that are specific to the individual case, be it an individual,
group or institution, that existing data and theory in literature may very
well have little or no bearing upon the investigation (Gillham 2000). Al-
though the approach suggested by Yin (1994) does not require a grand
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theory, some a priori explanation of why the phenomenon of interest might
have occurred the way it did is needed. 

Yin further advocates that a case study design should be created to make
sure that a predetermined procedure of investigation is put in place79). It is
suggested that the case study design should deal with at least the following
five components: the study’s questions; its propositions (if any); its unit(s)
of analysis; the logic linking the data to the propositions, and; the criteria
for interpreting the findings. 

This research project adopts the approach to case study research presented
by Yin (1993, 1994). 

5.3 The study’s questions 
There is no broad distinction between the single and the multiple-case
study and both could be considered to follow the same research strategy
(Yin 1994). Both have advantages and disadvantages and it is the rationale
behind the investigation that should determine the approach that is taken.
Thus, it is the questions that the study sets out to answer that are decisive in
the choice of approach. For example, if the phenomenon under investiga-
tion is highly unusual or rare or, indeed, if the case could be considered as
critical then the single case study approach would be the preferable option. 

The study’s questions are just what their name implies – they are the ques-
tions that the study aims to answer. The case study investigation performed
in the research project presented here was, as stated above, undertaken to
fulfil research objectives 3 and 4. The specific question is formulated as:
how can construction innovation be encouraged within PPPs?

Thus, the case study is of an explanatory nature. The findings from the first
five stages in the research design clearly indicate that the occurrence of
technological innovations within PPP projects is common enough for the
phenomenon not to be labelled rare or highly unusual. Hence, the research
adopted a multiple-case design as this approach was considered to be best
suited to answering the study’s question.
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5.4 The units of analyses and case screening
5.4.1 Units of analysis
Historically, case studies have been perceived as lacking a precise subject of
investigation as their point of departure (Hamel et al. 1993). The unit of
analysis defines the case study in time and scope. A well-defined unit of
analysis streamlines the enquiry, e.g. the kind of documents to be reviewed
and the people/organisations that are to be considered as part of the inves-
tigation etc. By clearly stating the unit of analysis at the very outset of the
enquiry the study becomes more focused and the possibility of obtaining
pertinent data improves (Yin 1994). This is especially important when a
multiple-case study is performed as it enables consistency across the cases. 

The overarching unit of analysis in this research is the PPP project. How-
ever, the nature of these projects together with the aims and objectives of
the main study means that it is necessary to make further refinements. The
topic of interest, i.e. that of technological innovations, provides certain
limitations. As has been stated previously in this thesis, an idea that is
turned into a detailed design or model of a process or a product that can be
clearly distinguished from the existing arts is an invention. The invention, if
somehow put into use, could be considered an innovation, but only if it
brings about a certain degree of positive change to those implementing it.
Logically, an idea that is turned into an invention should not, according to
the earlier definition of technological innovation, be considered an innova-
tion if it fails to facilitate a positive change. This ‘positive’ change can only
be properly assessed in hindsight. Furthermore, consideration has to be
given to the question: how can construction innovation be encouraged within
PPPs? The technological innovations that are of interest are those that
somehow can be related to the project’s construction activities. Therefore,
the unit of analysis is defined as ‘PPP projects that have involved a signifi-
cant amount of construction and that have successfully accomplished con-
struction related technological innovation or innovations’. 

The term successful deserves further elaboration. Determining innovation
success is not a trivial task and any evaluation is highly dependent on the
perspective taken and the criteria adopted (Cozijnsen et al. 2000). Indeed,
even defining the criteria against which to measure is extremely difficult. As
mentioned above the perspective taken here is that the effect of the change
can only be assessed in hindsight. The measure used is the degree to which
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the innovation fulfils the determined goals. In this sense the measure is
directly linked to the results achieved and how well they correlate with the
established objectives of the implementing organisation as well as the pro-
ject organisation. 

5.4.2 Finding potential cases to study
In survey research the term ‘sample’ is used to indicate a smaller group that
ideally, but not necessarily, is representative for the population as a whole.
In theory, a representative sample of any population should be drawn in
such a manner that every member of the population has a statistically equal
chance of being selected (Oppenheim 1992). In reality, this is not always
achievable and several different techniques, e.g. quota sampling and stratifi-
cation, are used to achieve as near a representative sample as is possible
(Moser and Kalton 1971). As previously stated, the study described here
takes the form of a multiple-case study. In contrast to surveys and their
sampling logic, the multiple-case study relies on replication80) logic and as a
consequence thereof the cases do not have to be representative of the pop-
ulation as a whole. Rather, the cases are selected because they show the
particular characteristics that are under investigation. In other words, the
case is not representative because of the observed frequency at which the
phenomenon of interest occurs. It is representative because it concurs with
pre-established criteria that define it as a preferred observation point for the
study (Eisenhardt 1989). In this case the characteristics of importance are
that the project has involved the successful implementation of construction
related technological innovations. Thereby, the study is given an exem-
plary case design.

As was briefly described in the section above, defining what is to be consid-
ered successful implementation is no trivial task as the success can be mea-
sured only in the context of how well the innovation fulfilled the estab-
lished objectives of the project team. Hence, this is in many ways a rather
subjective measure. To locate projects that could serve as cases and to en-
sure that they, indeed, did show the sought after characteristics, the study
used a variation of the snowballing technique81). The rationale behind the
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technique is to contact appropriate individuals that either can provide the
information themselves or make suggestions about those who are better
suited to do so. Hence, contact was made with executives representing the
concession or private finance units within European construction compa-
nies with a proven track record in PPP projects. The executives were asked
to single out projects on which they considered that technological innova-
tion had been successfully implemented. The underlying rationale was that
these units take part in the project company and therefore have a vested
interest in the built product. Furthermore, as they are part of a construction
company the executives themselves or people in their vicinity are know-
ledgeable on the subject. 

Although sampling logic should not, and indeed cannot, be used in a multi-
ple-case study it was still deemed as necessary that the projects chosen, as
cases, should together comprise all the key features presented in section
3.5.2. To ensure that this was to be achieved a screening tool was created,
against which the suggested projects were tested.

5.4.3 The screening process
There is no one single approach to performing a screening process when
conducting a multiple-case study (Yin 1993). The approach could even be
pragmatic with parameters such as the difficulty of retrieving information
proving decisive. 

This section briefly describes the rationale behind the criteria used for the
screening of the projects and the practical steps that were taken. The first
three criteria are such that each project has to fulfil them. Subsequently,
criteria that the group of cases together have to fulfil are presented. 

The case study is of an explanatory nature. It uses pattern matching
analysing techniques that seek literal replications between projects, which
reflect strong positive examples of the phenomenon of interest. Therefore,
the projects chosen have to be exemplary in the sense that technological
innovations have been successfully implemented in the construction phase.
Furthermore, for a theoretical replication to be possible, at least one project
also has to be such that no technological innovations are claimed. 
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 : Evidence of construction related technological innovations. 

To be able to evaluate whether or not the innovation was successfully im-
plemented the constructed facility must be in its operational phase. The
degree of reliance that the study puts on interviews as a data source makes
it desirable that the project has been completed relatively recently.

 : The construction phase of the project has been completed and
the project was not in operation prior to 1997. 

The research, like most other academic research endeavours, is confined in
size and scope through budget, resource and time constraints. No projects
from outside of Europe can therefore be considered and the information
has to be accessible within reasonable time.

 : Project documents and interviewees had to be accessible before
the end of November 2002.

There are several variations on PPP projects, which differ quite significant-
ly from each other. The nature of the PPP project is first and foremost
dependent on the service required, but there are also several other key
aspects in which they differ such as: the extent of construction work on the
projects, the type of client and the form of remuneration used. 

 : Substantial construction work has been undertaken on the
project. 

The public sector client plays an instrumental role in the PPP project, as it is
the entity responsible for the provision of the service in question. The level
of self-governance enjoyed by the client and the nature of the contracted
service play important roles in the kind of behaviour evident on the project. 

 : At least one project with a centralised client.
 : At least one project with a de-centralised client

PPP projects could be divided into being either financially free standing,
services sold to the public sector or a combination of both. The predictabil-
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ity of cash flow is of paramount importance in the establishment of the PPP
project business case and, as a direct consequence, to how the project is
undertaken.

 : At least one project with a toll system.
 : At least one project with a shadow toll system. 
 : At least one project where the ownership of the asset is 

transferred to the state.
 : At least one project where the project company retains the

ownership of the asset for the duration of the concession. 

The projects are undertaken under framework conditions. These laws, reg-
ulations, standards and norms differ between countries. 

 : At least one project from outside the UK.

In order to locate projects that could serve as exemplary cases, contact was
made with nine major European construction companies. Five positive
responses were received and discussions were held to determine whether
or not the proposed projects were suitable for the study. For two of the
companies this turned out not to be the case. 

An initial screening left six projects that fulfilled the first two criteria of
having incorporated at least one technological innovation and having the
construction phase completed in the period 1997-2002. 

The three projects, the Bromley hospitals (UK), HM Prison Parc (UK),
King’s College Hospital (UK), which are presented in section 5.7, were
chosen because they fulfil the criteria established for the screening tool.
The three projects that were not chosen included another hospital, a
stretch of motorway and a new airport. Practical issues turned out to be
decisive for the selection of the projects. The choice of projects was, apart
from the overall suitability of the innovation and the project, influenced by
factors such as language barriers, e.g. all project documentation being in
Finnish, and key respondents currently working outside Europe. 

The strength of this strategy is that it provides a strong argument for the in-
novation being considered both significant and it having been successfully
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implemented. However, the method does not guarantee that the whole
population of projects that have implemented technological innovation are
found and, thus, does not automatically contradict what was claimed in 5.3.
Several difficulties were experienced in establishing suitable projects for the
study. Over one hundred separate points of contact were made in the initial
phase in order to obtain sufficient information and further contact details in
order to be able to proceed with the study. In addition, it might be so that
innovations have been accomplished on the projects without having
reached the attention of the project company. 

The Arlanda Link was chosen as the project from which theoretical repli-
cation is drawn for two reasons. First, the project is commonly considered
to be the first, and only, PPP project in Sweden in modern times and, sec-
ond, no significant technological innovations had been reported in the
press or had surfaced in the discussions surrounding the project82).

5.5 The Propositions 
The case study method, in common with some methods used in experimen-
tal sciences, requires that the study incorporates a theory based on literature
relating to the subject under investigation. Validation of this theory consti-
tutes the evidence of the studies descriptive, explanatory or exploratory
value. In explanatory case studies, such as the one described here, the
adopted theory is presented through propositions (Yin 1994). Each propo-
sition is derived from relevant parts of the theory and directs attention to
something that is to be examined in the investigation. Hence, the propo-
sition is a theoretical statement that provides an explanation of the
phenomena of interest. Indeed, it constitutes the foundation upon which
relevant empirical data can be collected as they serve as a guide to the
collection of information.

Each proposition focuses on a particular area of interest. The establishment
of these key focus areas are based on the findings from stages 1-5 described
in section 2.3. The work of the reference group, together with numerous
open-ended interviews and informal discussions conducted over the
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course of the research with actors representing both the public and the
private sectors, established communication and information, the legal
framework and risks as key areas. The propositions presented in this
section are derived from chapters 3 and 4.

5.5.1 Proposition on communication and information
A project is, in this thesis, described as a temporary endeavour undertaken
by one or several organisations to create a unique product or service. Pro-
jects could, thus, take myriad forms. Most construction projects show
unique configurations of organisations and it is quite rare that exactly the
same organisations are present on repeated projects. The overall perfor-
mance of a project is seldom the lone responsibility of the individual organi-
sation. Rather the results are dependent upon the network as a whole, such
that the correct delivery of products and services requires collaboration
between organisations. The capabilities available in the project will vary
depending on the configuration of the organisations involved. Ultimately,
project performance is affected by how well technological competencies are
deployed within and between the organisations. To achieve overall success
the organisations involved need to extend beyond their own organisational
boundaries. Strategies should exist not solely for the organisation, but also
for the management of inter-organisational issues (Gann and Salter 2000).

It is commonly purported that, since PPP projects generally involve replac-
ing cheaper public finance with more expensive private finance, the partici-
pants in the project will look for compensatory savings in other cost areas –
essentially the costs of construction and operation. The main assumption is
that this is achieved through the PPP environment facilitating the engineer-
ing of collaborative efforts between operators, designers and contractors and
that this in turn will also lead to innovative solutions to the client’s service
requirements. 

The OECD (1996) list ‘lack of information on technology’ and ‘lack of
opportunities for co-operation’ as factors that hamper innovation. Re-
search efforts have found a correlation between innovation success and the
degree of available information. Tidd et al. (2001), for example, stress that
innovative firms are those that scan and search their environments (internal
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and external) to pick up and process information about potential innova-
tions. This information can accrue from various sources such as in-house
expertise, suppliers, peers, customers, end users and the public sector.
However, regardless of where the information stems from, the innovating
organisation depends on its ability to respond to it. Most types of innova-
tions, which are introduced into the project context, perhaps with the
exception of the incremental kind, will also have to be agreed upon by one
or several of the associated actors. 

Slaughter (1998) lists commitment to the innovation, especially the timing
of this, as key to successful implementation of innovations on specific pro-
jects. If the timing of the commitment has to correlate to other scheduled
events then all necessary information must have been put in place and the
proposed innovation must have been properly evaluated in order for it to be
incorporated into project plans. This requires implicit coordination such as
exchange of information and informal negotiations as well as explicit co-
ordination such as legal contracts etc. Christensen (1997) presents similar
results and states that organisations have a greater chance of successfully
implementing an innovation if sufficient resources and knowledge are ap-
plied. This is further supported by Tatum (1984) who presents the early
involvement of representatives with the authority to commit resources to all
parts influenced by the innovation; and the establishment of effective infor-
mation flow within the project team as conditions that occurred repeatedly
on major construction projects that claimed successful innovation.

 : Effective communications have been established between
members of the project team enabling them to combine their knowledge and
utilise external sources of knowledge.

5.5.2 Proposition on framework conditions
Most infrastructure projects are realised under framework conditions. Public
bodies that procure large capital assets using public funds typically have
detailed manuals and standards that specify, for example, the designs, mate-
rials and components that should be used. Indeed, public sector clients use
legislation, regulations, standards and norms to ensure that the construction
complies with the criteria of the specific context. Each country has its own
sets of these regulations, norms, standards and codes of practice, to which
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the actors on a project have to conform. The exact nature of the framework
is influenced by historical approaches in the countries legal systems and
through longstanding traditions within the local construction sector. 

In construction, three broad areas of regulatory policy are likely to affect
innovation: labour market regulations that govern the construction
process; planning and environmental regulations that principally affect the
construction; and technical regulations that affect products and processes.
Several other legal provisions relating to different aspects of the construc-
tion work also exist. Furthermore, not all codes of practice and standards
that are commonly applied are regulatory. This voluntary framework has
been developed to ascertain that developed products and the means of pro-
ducing them are compatible with existing products and practices. Even
though the client might not specifically request that they should be used
they often are as they regulate the interfaces between the actors as well as
between the final construct and its environment.

Products are developed and realised under framework conditions created
by legislation, regulations, standards and norms. Yet, the OECD (1996)
lists legislation, regulations, standards and norms as factors that hamper
innovation activities. The main issue of concern for an innovating organisa-
tion lies in the extent to which the innovation will satisfy the criteria set by
the regulatory framework without increased cost of development, produc-
tion or operation. 

On PPP projects, the public sector client’s requirements for the facilities and
services are provided in the form of output specifications and service level
agreements often in conjunction with certain minimal technical require-
ments. It is commonly claimed that the use of output specifications and
service level agreements enables private sector actors to be innovative and
use their skill and experience to create solutions that best serve the client’s
needs. These claims follow the logic that the private actors are given
greater freedom to interpret the tender documents without being impeded
by past practices, rigid standards and norms.

This thesis argues that the regulating framework should not be solely con-
sidered as representing obstacles or barriers to innovation. The provision of
functional requirements, in the form of output specifications, leads to less
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explicit governance over the applied framework. However, regardless of
the level of detail in which the requirements are stated and the ratio be-
tween functional and technical requirements, the actors on the project will
need to abide by laws, regulations, standards, norms and codes of practice.
Therefore, it is necessary for the actors to be aware of and agree upon the
ones that are to be applied. This is equally important for the public sector,
as it is necessary for it to be comfortable and able to find a balance in its role
as both regulator and executor. 

 : The framework to which the project has to conform, i.e.
legislation, regulations, standards and norms to be followed, has been made
explicit.

5.5.3 Proposition on risks
It is unavoidable that an infrastructure project, of any size and scope, will
provide risks to varying degrees for the actors involved, public as well as
private. Indeed, risks are a key factor in the procurement and delivery of any
such endeavour. Exactly how the risks are identified, allocated and man-
aged is dependent on the type of project, the procurement route chosen
and the contractual agreements that are put in place. PPPs are no exception
and an extra problem could justifiably be added as risks that traditionally
have been borne by the public sector to a large extent are transferred to the
private sector. Traditionally, a construction project involves the purchase
of a product, governed by legal contracts. It is common that the procure-
ment method involves fixed specifications and profit levels. The client takes
most of the risks, though parts of the risks concerning the project end dates
and the means by which the project will be undertaken are passed down
the supply chain.

Proponents of PPP projects, and indeed most government guidelines on
PPP procurement from around the world, tend to use the maxim that the
risk should be allocated to the party that is best able to control and manage
it. However, this is not a trivial task and there is no one-way to do it. Ideal-
ly, the risk should be allocated to the party that has the greater ability to in-
fluence the probability of occurrence or the degree of consequence of the
risk; and which also has the best access to suitable mitigation techniques for
the risk (Arndt 2000). In some cases it is fairly evident which party should
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take the risk, whilst in other cases this is by no means clear. One obvious
reason is that the implications of a risk materialising might have slightly dif-
ferent meaning to the actors in the project, both positively and negatively. 

The OECD (1996) list ‘excessive perceived risks’ as a major factor hamper-
ing innovation activities. In a project environment these risks are both pro-
ject risks, as described above, and innovation risks: the innovation involves
a certain amount of risk for the innovating organisation. The upside and
downside of the possible outcomes of an attempt to innovate are not
always clearly evident. The main technologically based risk lies in the
extent to which the innovation will satisfy a variety of technical criteria
without increased cost of development, production or operation. In a
broader perspective, the risk that the innovation brings with it is usually a
matter of degree, of standards of performance under various conditions and
their cost. This is especially pertinent in the case where it is the customer’s
or someone else’s judgement of the value of the innovation in relation to its
cost that is the key factor.

This thesis argues that these two major types of risks, project and innova-
tion, are interrelated and that the project risks to a large degree affect the
outcome of the attempt to innovate. This line of reasoning concurs with
Freeman and Soete (1997), who argue that the organisation’s ability to
make rational calculations about an innovation is dependent upon it having
reliable information on which to base its strategy. The argument is further
supported by Barrett et al. (2001) who state that organisations need to
show awareness of the constraints/facilitators in their business environ-
ment to innovate successfully.

 : The actors involved have at an early stage identified,
assessed, allocated and mitigated the risks associated with the project. Trans-
parency has been achieved and the actors consider the allocation appropriate.

5.6 The logic linking data to the propositions 
and interpreting the findings 

Distinguishing between the unit of analysis and the unit of observation is
considered as a major problem within social sciences (Brewer and Hunter
1989). In brief, the unit of analysis could be defined as the entity about
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which data are collected and generalisations and inferences made. Whilst
the unit of observation is the unit from which the data are collected. The
case study is an in-depth investigation that usually, but not necessarily, uses
several methods to collect various kinds of empirical material, i.e. several
observational units. Thus, the case study analysis has usually to consider
material from different origins. This diverse material constitutes the infor-
mation from which the object under study could be understood. Any infer-
ences are, however, dependent upon the units of analysis and the units of
observation not being confused (Brewer and Hunter 1989). 

Furthermore, although the detail and depth of the information gathered
from the units of observation might provide a detailed description of the
phenomenon of interest this description is not, in and of itself, equal to
explanation (Hamel et al. 1993). For the evidence to be treated fairly, and
ultimately for conclusions to be drawn, the study has to have a general
analytical strategy. This strategy, which could well be of a descriptive
nature, requires the application of theory. Therefore, this research has chosen
to rely on the theoretical framework, i.e. the propositions for the analysis.

This section describes how data were collected and subsequently how they
were analysed. 

5.6.1 Data collection
The data collection relied mainly on three sources of evidence: documen-
tation, interviews and archival records, see also Appendix A. 

In the initial phase, documentation was collected in order to facilitate an
understanding of the background to the project, how the work on the pro-
ject had progressed and then to understand the technological innovation
that had established it as a suitable case. 

The documentation consisted mainly of publicly available information. It
included official reports produced by public entities such as the National
Audit Office and specialist task forces, and reports issued by public sector
clients as well as the private actors involved. Case studies and reports created
by interest organisations, articles in the press and press releases, academic
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reports and articles, and information from other sources such as websites
were also used.

Following the collection of documents, interviews were conducted with
key respondents. Several factors were taken into consideration in choosing
the characteristics of these respondents. The nature of the objectives and
research question stated in section 5.3 and the chosen propositions are
such that it was necessary to establish the measures and actions taken by
the actors on the project and how those involved perceived the project
environment. To be in a position to establish this it was found necessary
that the respondents on the projects should include at least one representa-
tive from the project company, one representative from the organisation
responsible for the construction and one representative from the design
organisation. In this way data were gathered from three different hierarchical
levels of the project. A key criterion was that all respondents had held key
positions within their respective organisations on the project in question.
To increase the diversification of the data it was deemed necessary to have
an additional respondent with good insight to the project. Respondents
from the public sector were not included in the study. Whilst it was
believed that these would have shed further light on the reasons behind
certain of the decisions and actions taken by the public sector actors, it was
judged that their contributions would not increase the understanding of
what had taken place on the project. 

As described above, initial contact was taken with representatives from the
specialist units within the construction companies. Further contacts resulted
in key informants being identified for each of the projects. The informants
had more practical knowledge of the projects and, hence, were in a position
to provide names of key project personnel that could act as respondents.
All-in-all, fifteen focused interviews were conducted with respondents
falling into the following categories: project company director, project
manager for the construction joint ventures, site manager, design leader
and senior design manager. The interviews were of the structured type83)

with the formal section of the interviews, on average, taking one and a half
hours. Each interview was tape-recorded and transcribed. 
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In order to corroborate the data collected through the interviews, action
was taken, wherever possible, to collect or study on location the specific
systems and routines that were mentioned. These data fall into the archival
records category including, but not confined to, documents such as: 
• organisational charts showing the organisations and their relationships;
• records of value engineering efforts including schedules and action

plans; 
• draft lists of documents and ‘contract structures’ showing how the con-

tracts were drawn and the documents that were included;
• reviews of risk management and risk reporting routines; and
• reviews of request for information (RFI) systems and technical query

systems and other systems for information distribution and coordinat-
ed communication. 

5.6.2 Replication logic
It has previously been noted that multiple-case studies follow replication
logic and therefore do not have to be representative of the population as a
whole. The cases are selected because they show strong occurrences of the
phenomenon of interest. According to Yin (1994), the replication logic
used in multiple-case studies is analogous to the analysis technique used in
multiple experiments in, for example, medical science. Each experiment is
undertaken separately and replication is said to have taken place if the
experiments show similar results, i.e. cross-experiment analyses shows that
the evidence collected supports the predicted results in each case. 

The underlying logic of multiple-case studies is the same and Yin (1993,
1994) characterises this approach to analysis as ‘analytic generalisation’.
The empirical results are tested against a template based on a previously
developed theory. If the cases are shown to support this theory then repli-
cation can be claimed. This replication can be accomplished in two funda-
mentally different ways: literally and theoretically. The cases may show
particular characteristics of the phenomenon of interest, but the reasons for
this could vary highly. The key difference between the two techniques lies
in the predicted results. If it is predicted that the results will be the same
across the cases and this turns out to be true, ‘literal’ replication has been
accomplished. If, on the other hand, the investigation shows contrasting
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results across the cases, but for predictable reasons, ‘theoretical’ replication
is accomplished. 

5.6.3 The analytical strategy
Yin (1994) provides four important techniques for analysing the data,
which are presented as the ‘dominant modes of analysis’ – additional tech-
niques could be used in conjunction with these dominant modes. These
four modes of analysis are: pattern matching, explanation building, time-
series analysis and program logic models. The suitability of the analytic
strategies is dependent upon the theoretical framework and, subsequently,
the kind of answers that are sought in the investigation. 

The study described here aims for literal replication between three exem-
plary cases and theoretical replication in one further case. Of the four main
modes of analysis the most suitable for this approach is that of pattern
matching. This kind of analytical logic compares an empirically based pat-
tern with one predicted (or several alternative predictions – rival patterns).
These patterns can be related to the dependent or independent variables of
the study. If the patterns coincide conclusions can be drawn about the phe-
nomenon of interest. This kind of analysis provides for what Yin (1994)
calls ‘analytic generalisation’. 

In much the same way that the chosen ‘sample’ does not have to be statisti-
cally representative, so too is the generalisation of the results not dependent
upon representing the population. No ‘chi-square’ tests or any other statis-
tical means of determining the relevance of the results are applicable. In-
stead, the generalisation of the results is dependent upon how well they fit
the theoretical template used in the study.
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5.7 The projects studied 
The projects were selected after applying the screening tool. Four projects
were chosen, three exemplary cases and one additional, as described in sec-
tion 5.4.3. This section provides a general description of the background
and set-up of the four projects that were studied. Brief information is also
provided on the ‘claimed’ innovation that prompted interest in the project. 

5.7.1 Bromley hospitals 
The Bromley Hospitals project is one of the largest hospital schemes to be
carried out under the Private Finance Initiative in the UK. It was first adver-
tised at the end of 1995 and United Healthcare (Farnborough Hospital
Limited) consisting of Barclays UK Infrastructure Fund, Innisfree and
Taylor Woodrow Construction were selected as preferred bidders in
November 1996. The project was put on hold for part of 1997 during
which time the government conducted a prioritisation exercise of all the
PFI healthcare schemes being developed. The Bromley hospitals project
was selected as one of the top 14 projects that were given the go ahead. The
negotiations were finalised and the project agreement signed in November
1998. 

The concession, which is valued at £155 million, comprises the construc-
tion of a new 525 bed, 45,200 m2 acute general hospital, the Princess Roy-
al University Hospital at Farnborough. The concession also includes the
provision of full hard and soft facilities management services, including a
pass through equipment supply contract84). As part of the agreement the
project company also performed a reconfiguration of two existing hospital
sites in Farnborough and Orpington, including the disposal of £25 million
worth of surplus land. Included in this work were several temporary build-
ings and the new build of an 88 bed 4,300m2 mental health unit. Taylor
Woodrow was the main contractor for the construction work. 

The new mental health unit was opened in May 2000 and the Princess
Royal University Hospital at Farnborough was, after approximately two
and a half years of construction, handed over by United Healthcare to
Bromley Hospitals Trust on 20 December 2002.
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The case study targets the work on the main acute general hospital in Farn-
borough. The project was chosen as an exemplary case on the grounds of
the innovative solution of incorporating most of the necessary services for
the wards in prefabricated bed-head trunking. This solution was not entire-
ly novel at the time as bed-head trunking had been used in the past in the
UK for the provision of medical gases. However, the team at Bromley de-
veloped the ideas significantly. Influences were taken from other European
countries, Germany in particular, where several of the M&E services were
incorporated in the bed-heads. The concept at Bromley was developed to
incorporate all power outlets, IM&T outlets, radio/TV signals, the nurse
call system (both emergency and patient), lighting for clinical use, the
patient lighting and the general lighting for the bedded areas, in addition to
medical gases. 

The provision of bed-head trunking entails linking together existing com-
ponents in a new way and, thus, significantly enhancing its performance.
Hence, the innovation falls within the technologically improved product
category. Incorporating most of the services in the bed-head trunking leads
to a reconfiguration of the established system, which means that the inno-
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vation could be categorised as being of the architectural type. The intro-
duction of the bed-head trunking affected the way that the work could be
conducted on site as it provided a larger degree of flexibility for the services.
It also provides for long-term benefits in the form of simplifying mainte-
nance.

This approach to providing bed-heads services has subsequently become
the norm in the UK.

(: Taylor Woodrow Construction Ltd; Bromley Hospitals NHS
Trust).

5.7.2 HM Prison Parc 
The HM Prison Parc in Bridgend, Wales, a category B local prison with
room for 800 prisoners, was at the time of its completion, together with the
prison at Fazakerley on Merseyside, the first PFI prisons in the UK. The
government first announced the project, in the form of a DCMF (Design,
Construct, Manage and Finance) arrangement, in November 1993. How-
ever, it was to take until June 1995 before a consortium comprising John
Seifert Architects, Costain Construction Ltd, Skanska AB, Securicor PLC
and WS Atkins Group was selected as preferred bidders. The contract be-
tween the HM Prison Service and Bridgend Custodial Services (a separate
company created by the consortium) was signed in December 1995 as the
first, major capital, non-lease-financing project to be put in place under the
PFI. 

The contract included the construction of two main accommodation
blocks of 300 cells each; an amenity building containing a third 200-cell
accommodation block together with medical centre and workshops; a
sports hall; an entrance building; a kitchen building; a warehouse; and the
surrounding walls. A Skanska and Costain joint venture undertook the con-
struction work, which was valued at £65 million. The total construction
time turned out to be close to two years. 

The prison was opened in November 1998 with the concession agreement
stretching for 25 years. Remuneration is based on an availability model.
The private sector operator is paid a daily rate for each prisoner place made
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available. In this context a place is not just a cell; it is a series of required
functions e.g. adequate staffing levels, the provision of suitable healthcare
services and food. Hence, to be considered available the prisoner place has
to satisfy minimum requirements as set out in the contract. Payment to the
prison operator is also dependent upon the level of performance. This is
monitored through a range of indicators, including escapes and provision
of out-of-cell activities for prisoners. If there is persistent poor performance
the contract could be terminated. The public sector is totally responsible
for the allocation of the prisoners.

This project was chosen as a case on the grounds of the innovative design
solutions that were adopted. The concept was highly influenced by the pri-
vately operated prisons in the US and some inspiration was also taken from
the Netherlands; but it was at the time of signing the contract a novel con-
cept for the UK. Some similarity exists in the design solutions that had been
used in the construction of a traditionally procured prison in Doncaster, but
the design of the Bridgend prison took the ideas further and has since be-
come common on subsequent PFI prison projects.
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The fundamental reason for trying out a new type of design compared to
more traditional prison designs was to minimise the operation costs over
the 25-year concession period. Prison staff salaries constitute a significant
part of these operational costs. The project company therefore wanted a
design that allowed for the number of staff to be kept to a minimum, whilst
still fulfilling the requirements set by the client. This was achieved through
the combination of two separate approaches. The first was through careful
planning of the activities within the prison such as classes, workshops and
eating, i.e. if these activities should be centralised or de-centralised in the
blocks. The main idea was to find a balance that provided for the required
facilities being located in such fashion that the amount of staff needed to
transfer prisoners from one place to another within the prison would be
minimised. The second innovative component in the design was to con-
struct the blocks in an L-shape. Adapting the L-shape allowed for a better
overview of the accommodation blocks for individual staff members. This,
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in combination with an increased use of modern technology such as re-
mote locking systems, decreased the number of stationary personnel need-
ed on each block. Also, as a direct consequence of the L-shape design the
actual footprint of the buildings was reduced by an estimated 40% com-
pared to existing prisons with similar numbers of cells.  

The new design significantly affected the performance of the actual use of
the product. This places the innovation in the technologically improved
product category. It involved changes to, and reconfiguration of, several of
the components necessary in prisons and therefore qualifies as a system in-
novation.
(: HM Treasury 1996; NAO 1997; Skanska AB) 

5.7.3 King’s College Hospital
King’s College Hospital, located in Denmark Hill, south London, was orig-
inally completed in 1913 and is, as many of the other British hospitals of
this era, based on the designs of the 19th century nurse and medical re-
former Florence Nightingale. To a large extent, the hospital has remained
unchanged since it opened with the exception of some redevelopments
that were undertaken in the late 1970s of which the most notable alter-
ation was the construction of the nine-storey concrete-built Ruskin Tower.
To improve the level of service, a long-term redevelopment of the hospital
was initiated in the mid-1990s with planned completion by the end of
2004. 

The case study focuses on a £110 million DBFO (Design, Build, Finance
and Operate) project, which was initiated as part of this long-term redevel-
opment work. The contract comprises two stages:
• The construction and maintenance of the Golden Jubilee Wing, a new

7-storey clinical building of approximately 22 300 m2, including the
demolition of the existing building it was to replace.

• Refurbishment of the 7 000 m2 Ruskin tower. 

The contract also includes the provision of non-medical facility manage-
ment services throughout the concession period of 35 years. At the end of
this period, the Golden Jubilee Wing will fall back into the ownership of the
trust to do with as it chooses. 
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The project was first advertised in 1994, but it took until 1997 before a
consortium consisting of Costain, Noble & Company, Skanska and Sodex-
ho – the Hospital Partnership Consortium (HpC) – was announced as pre-
ferred bidder. The best and final offer was submitted in December 1997
and approved by the Kings Healthcare NHS Trust (the client) in April
1998. It would, however, take until December 1999 before financial close
was reached. 

More specifically, the case study targets the new build part of the project,
i.e. the Golden Jubilee Wing, on which construction started in February
2000 and which was opened on 6 October 2002, two months earlier than
scheduled. The construction work was undertaken by a joint venture, com-
prising Costain Ltd and Skanska AB, in close collaboration with the build-
ing services engineers Haden Young. 

The project was highly influenced by its location, i.e. it was confined to a se-
verely restricted urban site with the surrounding hospital buildings still in
operation. These circumstances prompted the involved parties to look for
solutions that would facilitate as little disturbance to the day-to-day opera-
tions of the hospital as possible and also keep storage on site at a minimum.
This, amongst other things, resulted in a fairly high degree of prefabrication
being used on the project. 

The project was chosen as a suitable case on the grounds of the innovative
use of prefabricated modular solutions within the mechanical and electrical
services works. In particular in constructing the fifth floor plant room,
which comprises a large boiler house. Instead of using traditional methods
of on-site installation the building services engineers opted for a modular
skid mounted plant room that was laid out, assembled and tested in an off-
site manufacturing facility. 

The idea of using prefabricated components in plant rooms was not novel
for the UK at the time, but the extent to which the concept was developed
on the project, i.e. to incorporate the pre-assembled boiler plant with
pipework distribution modules, was novel. In all, the plant room comprised
modules for the three boilers, the associated pressurisation units and pump
sets, and chilled water secondary pumps. Altogether, forty modules formed
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the pipework distribution and electrical containment around the plant
room area. 

This approach to delivering the plant room increased the delivery efficien-
cy85) and it therefore qualifies as a technological process innovation. It in-
volves changes within the system without impacting on other components
and systems and hence falls into the modular category. 

(: Dicks 2002; Kings Healthcare NHS Trust; Skanska AB; Haden
Young)

5.7.4 The Arlanda Link  
The Arlanda Link is arguably the first major PPP project in Sweden in mod-
ern times86). The government’s decision to go through with the project as a
PPP was based on two separate issues. First of all, the 1980s was a period of
growing concern with the demand on investments in road and railway net-
works rising, whilst the amount of state funds available for such invest-
ments was falling. Second, the Stockholm–Arlanda airport was growing
and was in desperate need to expand with a new runway. A prerequisite for
the future operation of the runway was that a railway had to be built be-
tween the airport and Stockholm city. The underlying reason was that the
increased emissions from the additional air traffic would be compensated
by a reduction of emissions from the motorway between the city and the
airport.

Investigations into the feasibility of the project were conducted in 1989
and 1992 by two separate governments. Both investigations concluded
that the proposed project in its entirety not would be bankable. The scope
of the project was succinctly revised and advertising began in summer
1993. 
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structed under BOT type contracts.



In the summer of 1994 A-Train AB, a consortium consisting of GEC-
Alstom, John Mowlem Construction, NCC and Vattenfall, became pre-
ferred bidder. Financial close was reached in July 1995 and construction
subsequently started in August 1995. 

Included in the project agreement was the facilitation of:
• a double rail track from the existing four rail tracks at Rosersberg to

Stockholm–Arlanda airport and further on to the existing double rail
track at Odensala (the northern bend).

• three stations beneath the airport of which two are used for the airport
shuttle and one is used for InterCity traffic.

• part of the Stockholm Central Station (reconstruction).

Additionally, seven specially designed high-speed shuttle trains were pro-
vided.

The total value of the project is approximately 4.5 billion SEK. The govern-
ment contributions to the project were an 850 million SEK grant for the
construction of the northern bend, which is not trafficked by the airport
shuttle, and a 1 billion SEK conditional loan, which is to be repaid in the
form of royalty on the revenues according to a predefined formula.

The project was undertaken as a BTO project (Build, Transfer and Oper-
ate) meaning that once the construction was finished the rail track was
transferred to the state. The concession agreement gives the project com-
pany the right to use the state’s track between Stockholm Central Station
and Rosersberg as well as charging other operators who wish to use the
track between Rosersberg and the airport. Also included is the right to
charge fees for taking passengers on the airport shuttle. The concession
agreement is for 45 years, with the possibility for an extension of 10 years.
However, the government has under certain conditions, the option of buy-
ing back the concession if the rail track between Stockholm and Rosersberg
is not fully integrated with the national railway system within 15 years.
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The Arlanda link consortium undertook the construction work on the pro-
ject. Banbrytarna a joint venture between Siab and NCC and Kraftbyggarna
were contracted to undertake the civil engineering work which comprised
17.5 km of dual embankments, four concrete tunnels and 16 road and rail-
way bridges, the underground stations and the reconstruction of parts of
Stockholm Central Station. Mowlem provided the tracks and Alstom sup-
plied the high-speed trains and signalling system. 

Operation of the airport shuttle, Arlandaexpress, started on November 25,
1999.

(Sources: Statskontoret 1998; DS 2000; Sundberg 2000; NCC AB)

5.8 Conclusions 
A case study can, depending upon the adopted research philosophy, take
on many forms and, hence, be carried out in a variety of ways. This thesis
has adopted the positivistic approach to the case study championed by Yin
(1993, 1994). This approach requires a case study design that deals with
the following five components: the study’s questions; its propositions; its
unit(s) of analysis; the logic linking the data to the propositions, and; the
criteria for interpreting the findings. Three areas of particular interest were
derived from the chapters 3 and 4. These were communication, the frame-
work to which the project has to conform and risks. Based on these three
areas, theoretical statements – propositions – were extracted and serve as
the template upon which the collected data can be analysed. In all, four pro-
jects were studied. Three projects were selected on the basis of their being
exemplary cases. The fourth project was selected, as it did not show the
characteristics that were sought after. Together, the four projects fulfil the
criteria established in the screening tool. Thus, the study incorporates pro-
jects that represent variations of the key features of PPP presented in section
3.5.2.
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6.1 Introduction
This chapter presents the findings from the multiple-case study. Initially,
the projects are presented one by one with each project description divided
into three sub-sections according to the three propositions. Each section is
illustrated with non-attributed quotes from the interviewees. A cross-case
analysis is subsequently presented and the findings are discussed. 

In order to appreciate the analysis in its correct context it is important to
keep in mind that the projects were chosen on the grounds of specific pre-
established technological innovations. Further technological innovations
were identified on the projects during the course of the study. These were
duly noted, but do not form part of the analysis. A few examples of solutions
also surfaced during the work on the Arlanda Link. Although they might
not qualify as technological innovations, they should, nevertheless, be con-
sidered as borderline cases. 

Furthermore, accomplishing technological innovation on a project is not
equivalent of overall project success, whoever’s view is taken, public or pri-
vate. Neither, is it implied that the individual projects were completed
without incident or wasteful working. 

The term project company is expanded here to incorporate the very early
stages before a legal entity has been formed by the participating organisa-
tions87.
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First of all, it is appropriate to revisit the propositions as previously present-
ed in chapter 5:

 : Effective communications have been established be-
tween members of the project team enabling them to combine their knowl-
edge and utilise external sources of knowledge.

 : The framework to which the project has to conform, i.e.
legislation, regulations, standards and norms to be followed, has been made
explicit.

 : The actors involved have at an early stage identified, as-
sessed, allocated and mitigated the risks associated with the project. Trans-
parency has been achieved and the actors consider the allocation appropri-
ate.

6.2 Bromley Hospital 
6.2.1 Proposition 1
Integration of the private actors, primarily the construction company, and
the Trust lay at the heart of the management of the project. The philosophy
was to create joint working groups with representatives from the Trust and
the private actors at every level of the organisation. In this way a hierarchy
of groups, i.e. the project directors group, design groups, construction and
services groups etc., was formed. These groups were responsible for the
creation of all necessary documentation within their areas, covering opera-
tional issues such as schedules of accommodation, functional content, hos-
pital policy, departmental policies as well as the more technically-oriented
documents such as site layout, department layouts, room layouts and
everything that was to go into the rooms. 

One aspect of this work that was deemed important by both the Trust and
the project company (and the design build team) was building flexibility.
Thus, a great deal of effort was put into looking at aspects of making the de-
sign flexible. Particular attention was given to the configuration of the M&E
services both in the sense of enabling future changes as well as in choosing
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solutions that might enhance the approach to the work conducted on site.
The innovative solution for the bed-head services came as a direct result of
this line of thinking. The traditional way of undertaking the task, i.e. having
the medical gas pipes and electrical wires drawn to small sockets by the
beds was deemed to be impractical from a maintenance perspective and in-
flexible. 

The initial idea of providing the bed-head services in the form of prefabri-
cated modules came from one of the many value management workshops
conducted within the design build team prior to financial close. These
workshops were held on a regular basis and were aimed mainly at ques-
tioning traditional ways of undertaking work. Process mapping techniques
were used to isolate aspects of the work that had proven problematic in the
past and the intention was to try to come up with solutions that could cir-
cumvent them. The team was influenced by practices in other European
countries, in particular Germany, where similar solutions for the bed-head
services had been successfully applied. The proposals would subsequently
be discussed with the project company and then with the Trust. Formal
procedures were also put in place in order to brief and get input from the
end users, e.g. doctors, nurses and clinicians. Overall the idea of having the
services installed in the bed-head trunking was well received by the Trust
which had only one objection, that of the intended installation height. As a
result, a trade off was made between the long-term performance of the
product and the possible negative effects that a higher mounting height
may have on staff health. 

Thus, the innovation was a result of an approach where the client and the
contractor in the form of small, integrated teams were working towards
common goals. Steps were taken to formalise procedures for making use of
experience and knowledge gained on previous projects as well as acquiring
input from end users. At this stage of the project, communication was
deemed to be very effective at the managerial level. However, as worked
progressed, difficulties arose in logging the decisions taken through the lay-
ers and similarly communicating upwards changes made at a lower level. In
other areas, these difficulties resulted in specific strategic solutions, which
had been determined at a higher level, being omitted as too many changes
had been made at the interface with the end users. Overall, the interviewees
considered the relationship between the main private actors and the Trust
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to be good, with open lines of communication. However, they also agreed
that, whilst accommodating the wishes of the end users was not necessarily
a bad thing, more could have been done to facilitate efficient communica-
tion of such decisions upwards through the organisation. 

“I think Bromley was one of the projects that has shaped our way of
working. We had to work out how we were going to do it there, but it is
actually the way we do it now. I won’t say that it was all marvellous
and it was a big challenge for all of us, but communication was
effective.”

“In the initial phases, when it was at a very high level and it was basic
scoping of the project, it was basic overall design proposals, site layouts,
overall massing of the buildings. I thought that that worked very well
in terms of the relatively small number of people meeting with people of
sort of equal seniority within the Trust. I think that there it was less
good was when more and more people on all sides got involved and
people agreeing stuff locally which wasn’t then communicated back up
very effectively.”

6.2.2 Proposition 2
The ‘invitation to tender’ documents provided by the Trust consisted of a
set of employer’s requirements and hospital requirements, which were
mainly functional and only to some extent performance based. They were
considered to be quite basic as they were mainly restricted to setting out the
desired level of clinical activities within the various departments and how
these departments preferably would be arranged. From these the project
company and the Trust jointly developed the brief for the project. This
covered operational issues such as schedules of accommodation, function-
al content, hospital policy, departmental policies as well as the more tech-
nically oriented documents such as site layout, departmental layouts, room
layouts, equipment and anything else that was to go into the rooms. 

Hospitals in the UK must comply with National Health Standards and the
National Building Regulations. It was clear to all actors that these had to be
followed closely. Hospitals are also subject to Health Building Notes
(HBNs) and Health Technical Memorandums (HTMs). These are,
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however, not mandatory standards, rather they are guidance notes that set
out the criteria for the functional requirements in the hospital, such as room
layouts, corridor widths, acoustic ratings and fire control. They might well
differ between different regions and Trusts. It was a clearly stated prerequi-
site from the Trust that the design should comply with the HTMs and
HBNs. 

Working in accordance with the HTMs and the HBNs was at times re-
garded as quite challenging by the interviewees, as it was a way of working
that was largely new to them. Recognising the HTMs and HBNs that were
applicable for an area that was being looked at and then being aware of
them during the design was not considered to be an issue. Instead, the issue
of concern and the reason for many disagreements and negotiations was
how they should be interpreted. There were areas where they would con-
flict and lengthy discussions were held between representatives from both
sides to sort out which ones were critical to the Trust and the ones that
specified levels that could not be achieved by the private actors. As a result,
a list was created, which made explicit all the exceptions to the HTMs and
HBNs and the level of performance that instead would be achieved. This
list was subsequently incorporated with the project agreement. Hence, at
the time of signing of the contract the parties were well aware of the HTMs
and HBNs with which they had to comply. 

The design had, at the time of the signing of the project agreement, been
developed to the 1:50 level of detail. The subsequent work on the detailed
design and the construction activities on the project were not considered to
be anything out of the ordinary and fell within the framework of what the
various private actors had done previously on design build projects. The
subcontractor that was contracted to undertake the work of producing and
installing the bed-head trunking had previous experience from UK hospital
projects and accordingly was well acquainted with the guidance on, for ex-
ample, medical gases.  

In summary, the actors were well aware of the framework with which they
had to comply and no real controversies had their origin in the different in-
terpretations of it. However, the project generated several instances of te-
dious discussions and minor disputes between the Trust and the private
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actors, in particular in the areas of fire and acoustics, as well as between the
Trust and the end users, e.g. the level of resources provided for infection
control. These issues were all subject to lengthy negotiations, but were
mostly sorted out in a timely fashion.

“I would not say that there is any more or less design freedom on a PPP
type of project.”

“We would struggle tremendously if we tried to design away from
British standards or Euro standards, which are for us to totally comply
with … Generally the message is [that] we have to comply with it and
people are not prepared to look at alternatives.”

“There were a lot and the ones that were new to us were the HTMs and
the HBNs, the NHS estates stuff, where was one in particular that we
had a problem with. Well, it was down to us to design to them. The
Trust had a statement that said that all the design will be compliant
with them. The trouble with that is when you actually look into these
things they are conflicting in what they tell you to do. So we said to the
Trust, we said that is fine, but there are some exceptions and these are
the exceptions. And we listed the exceptions prior to the signing.”

6.2.3 Proposition 3
The negotiations leading up to financial close took two years, during which
the business case for the project was restated numerous times. The impor-
tance given to the assessment of the commercial implications of the various
risk allocations was one of the reasons for the long negotiation period. Both
the contractor and the service providers took part in negotiating the project
agreement, which was structured in such a way that the construction and
operation contracts were written clause-by-clause as flow-downs. This
meant that any single clause in the project agreement was mirrored by a
clause in the construction contract and by a clause in the service contract. If
it was not applicable in the construction or service contract, this was stated.

Risk identification on the project was quite basic and was undertaken in a
rather informal fashion as part of the process. The high-level risks were
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identified at the joint project director forum and would then be cascaded
down to the appropriate sections of the organisation. A risk register was
created to report these high-level risks. The identified risks were then eval-
uated and further developed in detail, generally through the means of
workshops. The interviewees’ perception of these procedures was that it
was done in a rather ad hoc fashion. The various sections of the project or-
ganisation subsequently used the risk register as applicable. For the design
build team the Bromley hospital project was the first project in which they
used a risk register for the construction work. The identified risks were
evaluated and inserted into a schedule according to their impact and likeli-
hood using a 1-5 scale. This schedule was then reviewed and updated on a
quarterly basis, in an attempt to monitor the performance on the project. 

The interviewees agreed that the high-level risks were fairly well under-
stood and that there was little dispute over whether or not it was actually a
risk and where it should be allocated. For example, the risks associated with
acquiring planning approval were identified and closed out by the con-
struction team at an early stage. There was, however, some uncertainty and
disagreement in the interpretations of the risks and the relative importance
given to them. Furthermore, conflicts arose around some of the less quan-
tifiable risks. One such area that turned out to cause particular difficulty was
that of achieving fitness for purpose. The commissioning risk, i.e. if the
building fulfils the requirements, is the most noticeable fitness for purpose
risk. This risk was at an early stage made explicit and managed by a series of
inspections undertaken on the finished areas so that everything would be
signed off at the final inspection. The issues that were contested and proved
to be difficult to close out were instead those that had to do with damage
and long-term responsibility. This turned out to also be an issue in the
introduction of the prefabricated bed-heads. The original idea was to mount
the bed-heads at such a height that the beds would never come into contact
with them and thus to, as far as possible, limit the amount of damage on the
product during its life time. However, this would present the possibility of
short stature personnel experiencing difficulties in performing their work.
As none of the actors were willing to take on the risk of the personnel
acquiring industrial injuries a trade off was made and the bed-heads were
mounted slightly lower. 

The way that the contract was constructed made it clear how the main,
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high-level risks were allocated and there was little controversy on the pro-
ject over these. In this sense the contract fairly well reflected the risks that
were taken. However, the more detailed risks were not always clear and
some turned out to be extremely difficult to close out. This was, however,
not seen as a problem on the work with the bed-head services. 

“It is fair to say that our risk identification then compared to our risk
identification now was very simplistic. Then it was very informal out of
the process. The site and construction risks were fine. We developed a
risk register, but what we had to get into that risk register were risks
that we had not normally dealt with.”

“I think that it is true to say, again, that I don’t think the Trust’s teams
or the other member stakeholders truly understood the risks five or six
years ago. We all do now. I think that people always knew where risks
were allocated, that was the easy bit. What I don’t think that people
generally understood was the scale of risks in terms of time, cost and
quality.”

“here were, and I would say that the biggest area of risk that is still at
large now was fitness for purpose. That was probably if one is talking
about difference of opinion, particularly when one comes up with an in-
novative or best practice alternative: well if you are going to do it like
that, it is up to you if it doesn’t work. Which would then get us into a
real fitness for purpose type of discussion, which is very, very difficult to
close out in a situation where we are not actually operating the facilities
as well.”

6.3 HM Prison Parc 
6.3.1 Proposition 1
At the time of the conceptual design all four88) members of the project com-
pany were convinced that the only way that they were going to get the con-
tract was through coming up with the lowest price. The greatest cost by far,
they reasoned, had to be the day-to-day operation of the prison. Hence, the
fundamental rationale behind the innovative design was to decrease the
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overall cost of operating the prison for the duration of the contract. Thus,
the ambition was to provide the lowest bid and the primary route for
achieving this was felt to be through balancing the construction and opera-
tional costs. 

The initial idea that this balance could be achieved by moving away from
traditional British prison designs and instead trying something different
and innovative came from a specialist American consultancy firm brought
into the project by the operator. The firm had a long track record of work-
ing with the major operators in the US private prisons market. Hence, the
two employees in the firm, who were assigned the task, had substantial ex-
perience of construction and the operation of private prisons and thus inti-
mate knowledge of how the system worked in the US. The team working
on the conceptual design, apart from the two consultants, consisted of a
limited number of representatives from the architect, builder and operator.
This small team would come together on a frequent basis to conduct work-
shops. Several exercises were also held where the team would go away over
the weekend and conduct brainstorming sessions and similar activities.
Furthermore, the team went on field trips to visit privately operated prisons
in the US in order to study and evaluate the applicability of the various de-
signs and technologies that were in current use. Similar trips were also
taken to the Netherlands where the prison design was similar to that which
was being proposed as a workable alternative. 

Even though the project company shared the same goal of creating a de-
sign that would balance the operating costs both in the sense of incorporat-
ed technology and future human resources and the costs of constructing
the facilities, there was still resistance. The design was in many ways con-
troversial and there were differences in opinion over just how far the design
could deviate from that of traditionally built prisons. The critical issue was
that moving away from traditionally used designs, norms and standards im-
plied a significant commercial risk in the sense of there being no guarantee
of the proposal being accepted. As the conceptual design evolved this ini-
tial resistance diminished and the project company fully committed itself to
the proposed solution. 

The builders and the operator worked closely together on the development
of the detailed design with particular importance given to whether or not
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the proposed solutions were suitable from an operational perspective.
Communication with the public sector client was during this phase man-
aged through a number of feedback meetings, in which the client would
give views on the evolving design. The project company, and subsequently
the construction JV, went to great lengths to involve local government and
clear communication lines were opened with the local building control and
fire officers and town planners ensuring that sufficient information was
available for all. 

The above-described actions of the project team fit well with the theoreti-
cal framework. The members of the project company combined to create a
small homogenous team that worked well across the organisational bound-
aries. The project company was from a very early stage committed to the
philosophy behind the design, which was to find a completely different bal-
ance between construction and operation costs than had previously been
achieved on British prisons. External sources of knowledge, primarily
through the US consultancy firm, were brought in by the operator to help
the team meet this requirement. This firm played a prime role in the devel-
opment of the design, by providing knowledge (both corporate and per-
sonal), structured information and the opportunity to study prison opera-
tions abroad. At times the members would experience some difficulties in
their dealings with one another, especially in reaching decisions at meet-
ings and having them carried out in a timely fashion. However, the initial
ideas and the development of the conceptual design evolved from the team
being able to work together and utilise each other’s core competences to-
wards a common goal. 

“I think one of the major factors of our success without question was the
influence, the assistance, given to us from the American consultants …
The close working relationship between the architects, Securicor 
[the operator] and those two guys was fundamental.”

“That was the relationship that was key – the close relationship, the
close understanding between the two designers, the architect and the
operator.’
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6.3.2 Proposition 2
The tender documents provided in traditional UK prison procurement are
detailed, with stringent specifications on the how the facility should be
built. These were, to a large extent, set aside on the project as the public sec-
tor client instead provided output specifications. The interviewees per-
ceived these output specifications to be very detailed in setting out the
specifics of the functions and requirements that were imposed on the oper-
ation of the prison. However, this was not considered to be the position for
the specifications provided for the design and construction of the buildings.

As most of the specifications were operationally oriented, the operator
took the leading role in ascertaining that the proposed conceptual design
complied with the regulations. This carried on into the subsequent detailed
design phase and formal procedures were established between the con-
struction JV and the operator to ensure that the suggested design solutions
were both within regulations and feasible from an operational perspective. 

British prisons were at this time subject to Crown exemption. A traditional-
ly procured prison would not be subordinated to the formal building con-
trol process. Instead, the Prison Service would provide the required build-
ing control function. Due to the HM Prison Parc being a PFI project this
procedure was no longer applicable and the project actors were subject to
the normal channels, i.e. the local building control officers and fire officers
etc. Accordingly, the core requirement for the construction work was that
the facilities should comply with UK standards and building regulations.

The first proposal put forward by the project company was refused on two
accounts. The public sector client considered the layout to be too congest-
ed for sufficient security to be guaranteed and, more importantly, the de-
sign involved a considerable amount of double cells. The latter was simply
not acceptable to the prison service, which required that the prisoners
should be placed exclusively in single cells. However, it was judged that this
had not been explicitly stated in the tender documents and the project was
let out for a second tender period, in which the project company changed
its design to abide by the required changes. Ensuing issues that arose
around the legal framework were primarily confined to the detailed design
work, as compromises had to be reached between the UK building regula-
tions and the security standards applied by the Prison Service. The most
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problematic aspects were fire and fire safety, as approval of the proposed
solutions had to be given by the local building control and fire officers as
well as the by Prison Service representatives. There were also a couple of
instances where the solutions proposed by the project company were re-
jected by the Prison Service, e.g. the use of two fences was rejected in favour
of a more traditional prison wall. 

The opportunity to provide an innovative design came as direct result of
the Prison Service procuring the prison through output specifications. Of
particular importance was the limited specifications given to the layout of
the facilities. This relatively large degree of design freedom did create some
controversies within the project company in the very early days, principal-
ly on the topic of how far the proposal could deviate from the traditional
design and regulations. These were resolved and as the requirements and
regulations were mainly of the operational kind, the operator took leading
responsibility for them to be fulfilled. Thus, overall, the actions on the pro-
ject correspond with the theoretical proposition. The project company was
aware of the framework to which its proposal had to comply. However, it
was not always clear as to whether or not the client would accept their pro-
posed solutions, e.g. the two fences that were suggested as the peripheral
enclosure satisfied the safety criteria, but were rejected by the client on
other grounds. The issues that arose around the differing requirements that
were set by the Prison Service as compared to the local building control
office were considered to be rather minor disturbances in the work and
only small changes were made to the design during construction. 

“At that time the whole philosophy of the team was to break the rule-
book. We had got into that mindset now and it was all the way through
to look at everything, question everything, don’t assume anything. Don’t
just do it because there is some book that says so, or because it has been
done in that way for 10 years or 20 years. Throw it away, think
again!”

“They performed the reality check and demanded things that were not
in the documents … It was not clearly expressed in writing, rather they
were operator led demands.” (translated from Swedish)
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“Securicor had a large impact and it was there, really, where the issues
were established. Our task was to build something that they could oper-
ate, so it was really they who approved our proposed solution from an
operating perspective and then the Home Office also had to approve it.’”
(translated from Swedish)

6.3.3 Proposition 3
In developing the design, the project company faced three main areas of
risk: the risk of not getting the conceptual design approved and thereby not
qualifying as the preferred bidder; the risk of not getting planning permis-
sion; and commissioning risk, i.e. not having the facility declared fit for pur-
pose as a prison at the end of the construction period. 

The risk of not getting the conceptual design and, consequently, the pro-
posal approved was apparent to the project company and was allocated to
all the members to be managed jointly. The consequences of not receiving
planning permission were also clear to the actors involved and it was
deemed extremely important that the required planning permission was
acquired before the contract was signed. Indeed, it was a prerequisite from
the construction JV that they would not go to financial close before plan-
ning permission had been given. The construction JV and the operator
managed this risk jointly. Specialist consultants were brought in to assist in
the work. Planning permission was obtained and had gained legal force be-
fore financial close was reached. The risk of not getting ‘fit for purpose’ ap-
proval at the end of the construction was also explicitly acknowledged, as it
would mean that the project company would not be able to generate rev-
enues. This risk included all aspects of the construction such as the final lay-
out of individual cells, common areas, surrounding walls etc. It also includ-
ed the overall operational level of the prison, e.g. the functionality of the
technical solutions such as automatic opening and shutting of the cell
doors89) and the overall fulfilment of the client’s security requirements.
Hence, the fitness for purpose risk was primarily allocated to the construc-
tion JV. Their main mitigating technique was to conduct regular inspec-
tions of mock-ups and completed sections/units with the Prison Service,
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which would sign off the approved solutions. The actual construction as
such consisted of rather basic, traditional construction work and was not
considered to be anything out of the ordinary.

Risks were mainly under the microscope during the bidding stage, pre-
dominantly in the preparation of the contract. A risk matrix constituted the
main tool for analysing and reporting the risks during this phase. The tasks
of identifying, assessing and allocating the risks were undertaken formally
in a couple of workshops, where members of the consortium would partic-
ipate. Several meetings were also held with the financiers. However, most
of the work concerning risks and risk management was conducted less for-
mally, mainly as part of the day-to-day work. In hindsight the interviewees
shared the opinion that they could have been more methodical in their ap-
proach to risk management, both in the sense of the specific techniques
used and in conducting cost appraisals. Yet, the general perception of the
risk allocation on the project was that there was little controversy over how
the risks were allocated and that there were few areas where the interfaces
were unclear. So even though there were disputes and plenty of issues that
were contested, especially in the preparation of the contract, the overall
perception was that the risks coupled to the design were quite clear and ap-
propriately allocated to those that were in the best position to deal with
them.

“We just took the risk. Our design and solutions were never confirmed
by the Home Office, but both ourselves and the others have been in our
respective business for a long time and it made sense to us.”

“Planning was the biggest risk in terms of time when we started. That
would have been a disaster if we had not got that. But the whole
consortium Securicor [the operator] in particular was very glued into
risk management, because that is their business.”

“The greatest risk was that this facility would not be approved as a
prison in the final inspections or in the Home Office’s end inspection …
and we thought that we could manage to build a facility that would be
approved. That was the worst-case scenario.” (translated from
Swedish)
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6.4 King’s College Hospital
6.4.1 Proposition 1
The contractual terms, which were finally agreed upon after approximate-
ly 18 months of negotiations, meant that the construction work would be
subject to a fairly tight programme. In addition, it would also have to be
undertaken on a restricted compact site located between two fully
functioning hospital buildings. Thus, the design build organisation was
challenged to come up with detailed design solutions that would involve
time efficient working methods, whilst also allowing for efficient use of the
limited space provided. 

The use of prefabricated components was introduced as a means of dealing
with these challenges. The dual aims were to keep the erection time on site
to a minimum and limit the space and resources needed. The original
motivation for using a pre-assembled plant room came from the building
services engineers at the beginning of the detailed design phase. The firm
had been brought into the project as partners to the construction joint
venture during the preferred bidder stage of the project. The firm had vast
experience of working in hospital environments and had previously been
involved as building services engineers on large design build hospital pro-
jects. 

The firm had an established track record of working with prefabricated
solutions to varying extents in different areas. The idea originated from a
series of brainstorming sessions where experiences from previous projects
were discussed and assessed in order to pool possible methods and products.
The relationship between the building services engineers and the construc-
tion JV was such that the former had great freedom when choosing solutions
they liked as long as they could guarantee the quality and a timely comple-
tion. Accordingly, the construction JV had no objections to the proposed
delivery method as it was considered appropriate and useful for the project
as a whole. The operator did not object to the proposed solution either and
the idea of prefabricating the plant room was generally well accepted all
round. It was not considered to be an issue for the project company and,
hence, did not reach the company board. Several plant room specialist firms
were contacted once the proposal had been accepted in order to gather
expertise and input to how a suitable solution might look. The final solution
was developed in close collaboration with the chosen subcontractor. 
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The actions taken tally with the proposition. The building services engineers
had been brought in at a very early stage, i.e. already during the preferred
bidder stage, and accordingly had good insight into the project before the
detailed design was initiated. This provided them with the opportunity to
affect the developing design and at an early stage make use of external
expertise in the form of subcontractors. The level of agreement was consid-
ered to be high within the design build organisation. Indeed, the general
perception was that there were few disputes within the design build
organisation and the relationships were considered to be very good both
between individuals and firms. This was also considered to be the case in the
communication with the Trust, which was described as very good. The
interviewees agreed that there were in general several benefits that accrued
from the use of various prefabricated solutions on the project; however, they
also agreed that there were on repeated occasions difficulties in getting all
actors, not only those who were directly involved, to buy into the concept.
Additional work was needed on repeated occasions, as the workers on site
had not made the necessary preparations. So, although the concept was well
received at a managerial level, the message was not always conveyed to
those conducting the work, which caused delays. Problems would occasion-
ally develop on site that basically arose from insufficient front-end planning
and the design being incomplete when the package was let with the prefab-
rication work. 

“I think we were fortunate. We probably got in at what I believe was
the right time, which was when Costain/Skanska had reached pre-
ferred bidder stage. So, they probably got their concept sorted and they
got some financial costs together for the services but had not gone and
made too many detailed commitments at this stage. It gave us an oppor-
tunity to be able to offer our expertise in procuring the services necessary
for the job at the right kind of price.”

“I thought we had very good informal contact. It was easy for me to
communicate with the Trust and the Trust’s representatives. I think that
we really benefited from being able to keep it at this level.” 

(translated from Swedish)
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6.4.2 Proposition 2
The original output specifications provided by the client were primarily
functional and performance based and only to a small degree specified ap-
plicable standards and norms. In general the private actors perceived them
as rather vague and diffuse. Due to it being the first PFI project undertaken
by the Trust, several policies had to be written particularly for the project.
This work was, to a large extent, undertaken jointly by the Trust and the
private actors and also included the development of the functional content
brief as well as department and room layouts.

Hospital projects in the UK are subject to the National Health Standards
and the National Building Regulations. In addition to these each Trust has
its own set of health technical memorandums (HTMS) and health building
notes (HBNS). The HTMS and HBNS are used as guidance and recom-
mendations on the functions and the requirements that were to be achieved
on the project. 

It was a prerequisite from the Trust that the private actors should commit
to following the National Health Standards and the National Building Reg-
ulations as well as all the HTMs and HBNs. All possible deviations, i.e.
where the private actors thought that they would not be able to achieve
what was required, had therefore to be dealt with upfront. Several conflicts
arose around the interpretations of these requirements where the private
actors considered it impossible to achieve the prescribed levels, especially
where they overlapped and conflicted with each other. This was particu-
larly evident in the areas concerning fire and acoustics. Indeed, the main is-
sues that arose around the legal framework came from the interpretations
of the HTMS and HBNS and whether or not these were achievable. 

As the building services engineers had been involved in the project in the
period leading up to financial close they already had insight to the condi-
tions that they had to commit themselves to in the contract with the con-
struction JV. They were also involved in developing the services package
together with the Trust and, hence, were well aware of the terms to which
they had to comply. Furthermore, the design had been developed to a lev-
el of detail of 1:50 architectural drawings at the time of the signing of the
project agreement and these were part of the documents that formed the
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contract. Thus, the team had, right from the start, fairly detailed drawings
from which to work. 

The framework to which the project had to comply was mainly clear to the
actors and it was not considered to be any bigger a source of controversy or
uncertainty of issue. Occasionally, there would be disagreements, for exam-
ple over tolerances, but this was not considered to be anything out of the
ordinary. The main area of concern and where problems did arise was in
reaching agreement on whether or not prescriptive requirements in the
HTMS and the HBNS could be achieved. This was particularly pertinent in
the areas concerning fire control and acoustics. 

“It is probably fairly easy in health care because there are so many
fairly stringent routes that you have to take. You know because you
have to comply with this; there are only so many ways that you can go.
You cannot be totally innovative and different in health care as there is
too much NHS guidance on it. For what we had we were quite free to
do what we thought was right.”

6.4.3 Proposition 3
The interviewees shared the impression that the main parties were well
aware of the high-level risks that they were taking. This was partly credited
to the long duration of the negotiation phase from the point at which the
project was approved to financial close. During this period the design was
developed and, hence, was well advanced when the contract was signed.
Thus, the main actors were aware of what it was that they were signing up
to, both commercially and technically, and were able to price accordingly. 

A general risk matrix dealing with the commercial and the other high-level
risks was created for the project as a whole. The project company’s matrix
was predominantly based on previous experiences and was developed as a
part of the day-to-day work supplemented by the occasional brainstorming
sessions. The construction JV, as well as the building services engineers,
subsequently developed their own risk schedules. The building services en-
gineers had developed routines for risk management and as part of this they
held continuous risk management review meetings, involving people from
all areas of the organisation to contribute to their risk schedule. They also
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conducted pre-contract meetings with their subcontractors, where the
risks were discussed and agreed. As a part of this approach each contract
that was let had a risk sheet incorporated so that the perceived risks were
made explicit for both parties. 

Apart from the tight time schedule, limited site access and confined space,
the building services engineers’ main underlying reason for implementing
the innovation was to achieve better control over on-site labour, i.e. it was
basically an attempt to minimise the on-site risks in order to achieve a high-
er degree of cost certainty. As the contract had been signed at the time of
conceiving the innovative solution to the plant room, the main risk for the
building services engineers was whether or not they would be able to pro-
duce the solution within the project budget, i.e. provide cost certainty.
Their greatest concern was labour costs. As it turned out the cost estimates
provided by the subcontractors showed that the prefabricated solution was
to be 5% more expensive. This extra cost was considered to be more than
adequately balanced against the perceived benefits of enhanced on-site co-
ordination and reduced labour risk. The location of the plant room and the
planned workflow meant that implementing the innovation would have lit-
tle influence on the surrounding work.

The overall impression of the interviewees was that the risk allocation on
the new build part of the project90) was clear and in most cases appropriate.
The risk allocation on the following stage, i.e. the refurbishment of the
Ruskin tower, was considered to be more complicated. However, even
though the risks were considered to be fairly explicit and appropriately al-
located, several examples could be found of where they were not acted
upon in full. For example, the on-site installation experienced several delays
predominantly due to the fact that the workers on site had not fully bought
into the idea of prefabrication and had neglected to clear areas etc.
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“That is a difficult question to answer, but I’m surprised over how few
major problems we have had considering the size of the project. …But
this does not mean that we always agreed and that everything was
perfect. However, my opinion is that we have had very few problems,
particularly during construction.” 

(translated from Swedish)

6.5 The Arlanda Link 
6.5.1 Proposition 1
The effectiveness of the communication between the main actors varied
throughout the project. There would at times be considerable friction be-
tween the public sector client, the project company and the construction
JV.

Both the project company and the construction JV experienced difficulties
in their communications with the public sector client and several disputes
and conflicts of interest developed throughout the project. One source of
uncertainty, and thereby a strong influencing factor, was the role that the
public sector client had in the interactions with the regulating bodies. The
interviewees did not find this role to be clear enough, especially the public
sector client’s role in attaining the various planning approvals and planning
permission.

There were also several disagreements and conflicts between the project
company and the construction JV, and the relationship between the two
was at times quite adversarial. This could to some degree be explained
through the way that the turnkey contract had been designed. Neither par-
ty was happy with the level of influence over the developing design that the
contract afforded to the project company. The project company did not al-
ready have in place a fully functioning organisation to act as the operator
when the project agreement and the contract with the construction con-
sortium were signed. The project company had earlier made the strategic
decision that it did not want to be reliant on the Swedish state railways as
the operator. Instead it wanted a market-oriented operator over which it
would have full control. At the time they had found no private operators
that would be able to fulfil their requirements and, thus, the decision had
therefore been taken to develop a new organisation to undertake the
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operations and the maintenance of the trains91). As a direct consequence
the operational knowledge of railway services was limited in the early
stages of the project. Hence, the design was well developed before the
organisation that was to undertake the operation of the project was created
and functional. Disputes arose when the operator put forward demands
and wishes that they saw as necessary, but which were not in compliance
with the existing design and plans of the construction consortium.

The interviewees considered the communication between the actors in the
construction consortium to work fairly well. A joint communication sys-
tem was put in place so that all correspondence that involved the consor-
tium, i.e. with external parties that were not subcontractors to a specific
member, would have to be approved by all three members before being dis-
patched. This approach was considered to be very effective though some-
times a bit slow. The main issues that arose within the consortium had to
do with interpretations of the contractual obligations, i.e. issues over who
should be doing what. Also, the parties were not always in agreement over
each other’s ability to live up to the time schedules. The source of some of
these issues could be found in the language barriers. The contract was writ-
ten in English and most meetings would be held in English, which at times
would be a cause of annoyance for the Swedish parties who were not as
well versed in the English language. 

“Then the next step was A-train, our client … there are obviously
opposing views but at the same time there has to be some kind of
understanding of how work is undertaken. It caused us trouble that
they did not include the operators early enough. That was a damn
mistake … they waited too long and that was a big draw back.” 
(translated from Swedish)

“If we first consider the agreement between us [A-Train] and the state,
which in principle was good, I then think that the agreement we had
with our supplier ALC was poor, as it gave us too little influence over
the design.” 

(translated from Swedish)
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6.5.2 Proposition 2
The ‘invitation to tender’ documents were written in a very general manner
and contained only a few technical requirements, mainly covering the
trains and the adaptability of the track and signalling system to the nation-
al rail network. The output specifications were mainly functional with vary-
ing degree of detail between the different parts of the project. Minimal tech-
nical requirements were used especially on issues concerning the construc-
tion of the track. Performance type specifications were used to a wider ex-
tent for the stations. 

The potential for technical development was high on the agenda and was
one key-sought after effect that the government was looking for when it ini-
tiated the project. These potential benefits, which were believed to accrue
from giving the private sector a large degree of freedom in establishing the
design, had a prominent part in the discussions in the early days leading up
to the negotiation phase and the signing of the project agreement. To em-
phasise this the term was even incorporated in the contract. However, the
actors involved did not share the same views on how the term should be in-
terpreted, which led to several disagreements and conflict situations during
the course of the project. Indeed, it was the opinion of all the interviewees
that the potential benefits that might have arisen from this alleged increase
in design freedom were lost to a large extent. 

The contractual arrangement between the project company and the con-
struction consortium created an environment where they did not share the
same views of the virtues of certain design proposals. Furthermore, as the
track was to be incorporated into the national railway system it was, quite
logically, decided that the state should inspect and approve the developing
design; i.e. an approval system was put into place where most of the work
was delegated by the public sector client to the various agencies that tradi-
tionally had been solely responsible for these areas of work in Sweden. 

Railway construction in Sweden is by tradition heavily regulated, although
the degree of regulations imposed on the different aspects of work vary.
Bridges are, for example, considerably more regulated than underground
work. Several issues concerning the framework were contested through the
course of the project and the actors were not always in agreement over
which standards and norms should be applied. The interviewees were all of
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the opinion that there was considerable resistance within some of the regu-
lating bodies when it came to solutions that were not in compliance with
how things traditionally had been done. Indeed, the project was riddled
with disputes between the construction JV and the National Rail Adminis-
tration and the National Road Administration. In particular, conflicts arose
around the interpretation of the National Rail Administration’s norms and
guidance. The latter of which led to lengthy disputes. 

“The environment that was created by the state company [A-Banan
Projekt] directly counteracted the aim of technical development”

(translated from Swedish)

“They effectively tied the arms of the consortium. In this fantastic
document where design freedom was included they also included that
the state should approve everything and hold final inspections of
everything. What they did was that they used the National Road Ad-
ministration and the National Rail Administration as consultants and
the first thing that they did was to reject everything that was not
according to their norms.” 

(translated from Swedish)

”I honestly believe that design freedom was some kind of a misunder-
standing where people had not understood what they were writing.” 

(translated from Swedish)

6.5.3 Proposition 3
The interviewees shared the impression that the main parties were well
aware of the high-level risks and the allocation of them. 

The risk identification process on the project was quite basic and was most-
ly carried out rather informally as part of day-to-day work. Occasionally,
basic brainstorming sessions would be held to facilitate the identification of
risks. The interviewees agreed that the high-level risks were fairly well un-
derstood and that there was little disagreement over whether or not it in-
deed was a risk. However, there were examples of where the involved par-
ties did not agree on the magnitude and importance given to the specific
risks. For example, the risks incorporated in attaining the various planning

160 CHAPTER 6



approvals and water rights were pushed down to the contractor organisa-
tion within the construction JV. Whilst the interviewees had little doubt
that this indeed was the appropriate allocation of the risk, they were also in
agreement that it was an extremely difficult risk for the contractor to man-
age. Planning approval had not been attained at the time of the signing of
the contract. It was in particular the inherent uncertainty of time losses that
caused several headaches for the contractor. Indeed, this was perceived to
be the greatest risk that the construction consortium faced: time delays
caused by lengthy procedures necessary to get the plan approvals and wa-
ter rights. Specialist consultants were brought in to assist in the work of ac-
quiring the water rights, which was something completely new to the con-
struction JV. 

The construction JV was committed to risk management. Each organisa-
tion had its own risk management system and particular attention was giv-
en to the interfaces between the three parties. The British organisations
within the JV were leaders in the development of risk management. They
brought influences from the UK, an environment in which risk identifica-
tion and mitigation was performed in a more systematic fashion than was
normal in Swedish construction at this particular time. Considerable effort
was put into developing a risk register, which was kept alive and continual-
ly upgraded throughout the detailed design, construction and commission-
ing phases.  

In hindsight the interviewees agreed that the high-level risks were clear and
allocated correctly, though the allocation was also the source of tensions
between the actors. 

“We were very interested in the interfaces. If they identified a
construction related risk then it was in our interest that it was made
explicit. We were convinced that they were capable of doing their work,
but we worked very hard with the interfaces to make sure that the
identified risks were taken care of, either right away or by someone else
at a later stage.” 

(translated from Swedish)
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“My opinion is that the risk allocation was good. I could, however, agree
that the state caused more trouble than I think is reasonable … ARC
[A-Banan Projekt] was created to handle all relations with the state.
That was the idea, but it did not turn out that way and it was never
documented in any of the agreements.” 

(translated from Swedish)

6.6 Cross-case analysis 
6.6.1 Proposition 1
Although the innovations were conceived at various stages in the projects,
they were all brought forward at a relatively early date in the respective
project stage. Thus, the three exemplary projects have in common that the
responsible organisations early on committed to the idea and that appro-
priate and sufficient resources were allocated for the work at hand. Com-
mitment to the novel design was attained early on at HMP Parc and the
entire bid was created around the belief that this design could facilitate
lower costs over the duration of the concession. At Bromley, the construc-
tion design build team decided on the use of prefabricated bed-heads
before financial close was reached. This in turn influenced how the installa-
tion of the services, e.g. lighting and medical gas, could be planned and
executed. At King’s College hospital, the idea of using prefabricated mod-
ules for the plant room surfaced in the early stages of the detailed design. It
did not have the same influence on the project as the other two, but it did
influence the way that the work was conducted on site.

All innovations were in their own way a result of measures taken to pool the
knowledge within the teams. Expertise was attained from outside the pro-
ject organisation and ideas for the solutions were taken from abroad. For
example, the foreign consultancy firm that had been brought in by the op-
erator heavily influenced the design at HMP Parc. The original influences
for the integrated bed-heads at Bromley came from German practice; the
concept was then developed in close cooperation with the M&E engineers,
the architect, trunking manufacturers, medical gas installers and lighting
installers. The prefabricated modules used at King’s College hospital main-
ly evolved from previous experiences within the building services engineer
team regarding the use of prefabrication; the final design was developed
together with the selected subcontractor. Furthermore, future users were
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involved in the process, e.g. the operator at HMP Parc had a significant role
in the development of the concept design. Similarly, the idea of having the
services installed in the bed-heads at Bromley was well received by the
Trust and its input, together with comments received from the hospital
staff, were incorporated in the design and final layout.

The operator played a prominent part in the HMP Parc project. It had a
leading role in the project company and was keyed into the process of
developing the design. The role of the private operators was, for logical rea-
sons, not this prominent at the two hospital projects, as it is the hospital
Trust that supplies the core services and, hence, undertakes most of the
operative work at the hospital. Clear lines of communication were, there-
fore, established between the construction teams and the Trusts, so that
important operational issues would not be missed out. Indeed, both pro-
jects showed proof of good relationships between the public sector clients
(the Trusts) and the design build teams. Furthermore, both teams early on
had strategies for how the views from the end users, i.e. the medical staff
and other stakeholders were to be picked up. All three projects show
evidence of the innovations being well communicated at a managerial level,
both within the responsible organisation as well as to other affected organisa-
tions.

The Arlanda Link turned out to be the project where most friction and con-
flicts of opinion were detected between the public sector client, the project
company and the construction JV. It is markedly different to the other pro-
jects in the role given to the operator, especially in the timing of the intro-
duction of the operator and the communication between those working
with the design and construction and the operators. The strategic decision
was taken by the project company to delay resources for the operation of
the services until fairly late in the project in order to be able to create a new,
market-oriented operation. The operating unit was, thus, created late in the
project and there was no operator present in the early stages. Several con-
flicts accrued from the project company’s desire to make changes, to ac-
commodate the wishes of the evolving operating organisation, during the
course of the development of the detailed design and the construction. 
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6.6.2 Proposition 2
Being aware of the regulatory framework was not regarded as a problem on
the three exemplary cases. This could be partly explained by how the pro-
jects were developed. Both hospital projects were undertaken in such a
manner that the Trust and the private actors jointly developed the project
briefs. This included specifying the operational issues, such as schedules of
accommodation, functional content, adding sections to the hospital policy
and writing departmental policies, and producing the more technically ori-
ented documents such as department and room layouts. The Trusts insist-
ed that the private actors should sign up to the health building notes and
the health technical memorandums. All possible deviations were negotiat-
ed and listed and included in the contracts. At HMP Parc conventional de-
sign was set aside from the very beginning. Thus, for the conceptual design
the main regulations that had to be complied with were of the operational
type. The operator took the leading role in ascertaining that the proposed
conceptual design complied with these regulations.

In these ways, a considerable amount of time and resources were spent in
reaching agreement around the framework on the three projects. Con-
struction of hospitals is heavily regulated and actors undertaking such work
are subject to a stringent set of regulations with which they must comply.
This was clear to the actors involved. The disagreements and conflicts of
interest that arose on the two projects did not centre on these. Rather they
evolved from difficulties in reaching agreement on how certain of the
HBNs and the HTMs were to be interpreted. At Bromley this would at
times turn out to be both time consuming and tedious. Two areas in partic-
ular proved to be difficult for the parties to reach agreement on, namely fire
and acoustics. The conditions at the King’s College project were similar to
those of Bromley with disagreements and lengthy discussions over how the
HTMs and HBNs covering fire and acoustics should be interpreted. Nei-
ther of the targeted innovations did in any significant way challenge the
applicable framework. This was, however, the case at HMP Parc where the
design was met by considerable resistance in the early stages, primarily
from the authorities that by tradition had undertaken the work of design-
ing, constructing and operating prisons. The construction, once com-
menced, was considered to be fairly straightforward and the construction
JV made use of established and well-proven construction methods. The
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framework was not considered to be much of an issue once the project
agreement had been signed. 

In similar fashion to HMP Parc, the private actors at Arlanda felt that their
developing design was met with considerable resistance within the authori-
ties that traditionally had undertaken this kind of work. However, whilst
these disputes at Parc mainly were confined to the early stages of the project,
they carried on for a longer time at the Arlanda Link. Indeed, the project
contained several disputes and conflicts over the course of the project. In
particular, the project was riddled with disputes over interpretations of the
National Road Administrations norms and the extent to which it was neces-
sary to comply with them. 

As could be expected on projects of this size and magnitude, all four pro-
jects contained examples of solutions, presented by the private actors,
which were turned down by the examining authority for varying reasons.
This follows as a logical consequence of the public sector client and other
directly involved authorities not finding a balance between being both the
executor and regulator in the projects. Accordingly, the private sector
actors were not sure that they were working against the applicable norms
or that their interpretations of them did not directly contradict those of the
regulating body, i.e. that what they were doing would be approved. These
issues were not particularly apparent on the two hospital projects as they
were dealt with at a very early stage and, indeed, these were never consid-
ered problems. Rather it was considered to be a matter of negotiation, try-
ing to find solutions that were both achievable and within acceptable costs.
The actual construction work was to a high degree governed by stringent
regulations and the private actors were well aware of the additional guid-
ance, in the form of HTMs and HBNs, which the Trust demanded were to
be observed. These were also part of the contract. The same could not be
stated for the Arlanda Link project. The main parties did not share the
meaning of design freedom leading to varying interpretations of the con-
tracts. Indeed, the concept of design freedom was not properly secured in
the contract between the public sector client and the project company nor
between project company and the construction JV. This led to issues that
were constantly being contested, especially between the contractors and
the public sector client’s consultants, who in this case were the state agen-
cies that previously had undertaken such work. 
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6.6.3 Proposition 3
Overall, the risk management on the four of the projects was quite simplistic
in comparison with current standards. However, all the projects show
evidence of the actors going about the business of risk identification, assess-
ment, allocation and mitigation in a more structured fashion than has tradi-
tionally been the position. In at least two of the cases this was the first project
that the contractors used risk registers that were updated during the course
of the project. As the innovations were implemented in different stages of
the projects and with varying impact on the commercial terms as well as on
the design and construction, various aspects and levels of risk were found to
be of importance.

The decision to use prefabricated modules for the plant room at King’s Col-
lege hospital was a consequence of the building services engineer trying to
achieve cost certainty by finding ways to better manage the on-site risks,
particularly that of labour control. In this sense, the responsible actor was
quite clear over the risks that it was taking. Primarily they were dealt with
by being passed on to the subcontractors and steps were taken to make sure
that the identified risks were made explicit and priced in the subcontractor
package. The idea of using prefabricated modules at Bromley came out of
brainstorming sessions targeting areas where the company had experienced
problems in the past. A key motive for developing the idea originated in the
wish to come to terms with identified operating risks and, thus, was a step in
the risk mitigation process. The development of the design constituted a big
commercial risk for the project company at HMP Parc, as they had no way
of knowing that their design would be approved. This risk was highly visible
and clear to all those involved at that stage. 

The construction JV at the Arlanda Link project was also highly committed
to the principles of risk management. A comprehensive risk managing
system was established and it was in particular during the construction
phase used to deal effectively with safety cases and operational issues. The
largest and most prominent risk that the construction JV was exposed to was
acquiring planning approvals, which had not been attained prior to the sign-
ing of the contract.

All projects revealed evidence of where things did not go as planned and
where it was quite obvious that the actors had underestimated the risks
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involved and, furthermore, there is little doubt that there were actors on all
the projects that were not fully aware of the risks that they were taking.
However, none of the projects experienced any real showstoppers, which
could be interpreted as the high-level risks being understood and dealt with
properly. Indeed, even though the pricing of the risks was undertaken in a
rather crude and ad hoc way, the risk awareness was quite high on the
projects, especially in dealing with high-level risks. The most apparent of
these high-level risks is that of acquiring planning approval and other neces-
sary approvals. King’s College Hospital and HMP Parc had planning
approval and the development plans approved before the project agreement
was signed. Bromley had come a long way and had reached agreement with
the town planners that the planning approval would be given. Hence, the
three exemplary cases had the planning approvals sorted out before the pro-
ject agreement was signed. Arlanda Link, on the contrary, did not and this
was a source of great concern and, at times, conflicts. 

Naturally, there is a distinct difference between getting approval for one or
a few buildings contained at one site and acquiring approvals for a railway
running through several municipalities and also including several facilities
at various locations. Indeed, it is the most logical approach that the latter
should be undertaken as work on the project progresses, enabling design
and construction to be performed concurrently. Yet, the uncertainty of not
knowing if the proposals will be approved impacts on the way that work is
performed. The most crucial factor is time, which is of utmost importance
for the contractors and accordingly is one of the greatest risks taken by the
construction JV. The importance given to this fact was not shared at the
Arlanda Link. It seems that both the commitment and the physical presence
of the public sector client was missing in the negotiations with the various
regulating bodies.

6.7 Analysis and discussion  
It should be kept in mind that the case study was primarily undertaken in
order to investigate how the organisations concerned dealt with the issues of
risk, communication and the framework under which the projects were
undertaken. The descriptions given are, therefore, to some degree limited as
they deal mainly with these issues. In this light, several issues that have been
presented in the previous sections of this chapter lend weight to the propo-
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sitions. Yet, it should not be forgotten that project success would derive
largely from the actions and interventions of the various actors involved in
the project and those associated with them. Thus, it is acknowledged that all
construction projects, from concept to completion, present a number of
alternative routes for reaching the established objectives and that factors of
significance for the actions taken and results achieved on the project might
have existed outside these three main areas. It also deserves to be pointed
out that the innovations were conceived at various stages of the project life
across the three exemplary cases, from the earliest of stages during the con-
ceptual design phase in the HMP Parc project to the development of the
detailed design at King’s College hospital. 

It is somewhat unclear from the analysis of the case study how important
the risk allocation on the project was for the attempts at innovation. The
third proposition states that the organisation is more willing to innovate if
it is clear over the risks that it is taking on the project. The three exemplary
cases all show proof of this being the case; however, this is also true for the
fourth project. Whilst not surprising, this observation indicates that even
though an innovation is more likely to be successfully implemented if the
implementing organisation is clear over the risk allocation and, hence, is able
to make rational decisions based on it, the allocation also has to be appro-
priate and manageable. Although the risks were regarded to be quite clear
on the projects it did not necessarily mean that they were considered as
appropriately or fairly allocated. All projects contained examples of where
the private actors thought that they had been forced to take risks that they
could not handle and, furthermore, all interviewees agreed that there were
examples of organisations on the project that clearly had not understood the
magnitude of their commitments or the attendant risks. Thus, more could
have been done on the projects to break down the high-level risks systemat-
ically so that they would have been more explicit for those ending up taking
them. However, no risk management system can guarantee that the project
is carried out without mishaps and extra working. Indeed, it lies in the nature
of construction projects that things can, and do, go wrong. All four cases
contained several areas where the work had not gone according to plan. 

Measures that were taken to mitigate certain risks were not entirely success-
ful due to how the work was undertaken on site. In other words, identifying
the risks is one thing, assessing them and understanding their implications
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and future impact is something completely different. On the more detailed
level, i.e. dealing with the risks that are closely coupled to the innovations,
there is a need for all involved actors to understand that there are upsides as
well as downsides to risks. The use of pre-finished components and stan-
dardised systems are examples of a trade-off between capital cost, ease of in-
stallation and the long-term performance criteria. 

This leads the discussion to the first proposition, which stated that early
commitment had been reached for implementing the innovation and that
effective communication had been established between the concerned
actors. It would seem that whilst plenty of effort was put into establishing
the means for effective communication in the early stages of the projects it
was done mainly at the managerial level. The communication was not
always as effective in communicating down through the organisations to
those actually undertaking the work. Hence, the projects saw several big
initial pushes where outside expertise and new techniques were brought in
but where the issues were subsequently forgotten or disregarded at the
worksite level. So, even though the proposition holds true, the findings sug-
gest that further actions should be taken to ensure that the innovation is
properly communicated to all those involved. There is clearly a danger in
giving too much attention to the large difficult issues and forgetting those of
a more elementary nature.

The proposition on the framework conditions is also worthy of further
comment. The notion of design freedom is frequently brought forward as a
positive aspect of the PPP arrangement. However, the findings suggest that
there is considerable confusion over what exactly is meant by design free-
dom and that it could severely complicate procedures. In concordance
with the stated proposition, the findings show that there is little more
chance to design away from the traditional standards and norms than there
would be on any other type of project. At the Arlanda Link wasteful work-
ing and time delays accrued from the misconception of the term design
freedom. The private actors were led to believe that they would be allowed
to design away from norms and standards to a greater extent than the
public sector client and the regulating bodies would allow. The main issue
here is that these constructed facilities have still to be approved by the
various regulating bodies and that they have to be convergent with the rest
of the public sector client’s infrastructure and operations. Hence, there
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seems to be very little room for design freedom except in the very early
conceptual phases, though exceptions exist. The HMP Parc project is one
such example that to some extent contradicts this line of reasoning. This
project distinguishes itself from the other projects through that the private
actors were the sole operators of the prison and so did not have to take
account of the need to incorporate the end product or the services with
those already existing. Thus, the actors on the prison experienced a higher
degree of design freedom than in the other cases. Few other types of PPPs
promise to present similar conditions to those encountered on prisons,
which are quite unique. 

The output specifications provided on the four projects varied in extent,
style and detail and no conclusions could be drawn on correlations be-
tween their disposition and the implementation of innovations. Instead, it is
how these output specifications are handled, especially the communication
between the public sector client the project company and the contractors
and how the design is developed that seems to be key. The opportunity lies
in the private actors being allowed to perform the specific tasks in a fashion
that best suits their expertise. This could involve using new or improved
techniques, but it could just as well be a matter of using old and tested tech-
niques found suitable for the task in hand. However, this is not to say that
no restrictive measures should be present. There is considerable reason to
be cautious in propagating for limitless freedom for the private sector to
design as they choose – the downsides of such an arrangement are many. A
clear potential downside for the public sector client, and also to some
extent the project company, is the limited degree of change allowed in the
contracts92). Hence, both the public sector and the private sector have to be
comfortable in the meaning of design freedom. Both sides from the outset
need to be certain of what the private actors can and cannot do and under
what circumstances. 

It has been stated on a number of occasions in this thesis that the manner in
which the contracts are formulated make it difficult to make changes as the
project develops. This was particularly noticeable on the Arlanda Link pro-
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ject. These inhibitors for change that are imbedded in the contract93) were
crucial and cannot be disregarded. They must be taken into consideration if
an understanding of the outcomes is to be achieved. The findings suggest
that the project outcomes benefit from a certain level of agreement having
been reached before the contracts are signed; or put somewhat differently,
the little scope provided for changes makes it crucial that early input is pro-
vided from those involved in the operational phase. Clear strategies should
be put in place so that information from the operator and the end users
could be obtained and dealt with in a timely fashion. The presence of the
operator in whichever form it might take, public or private, is essential.
Preferably before financial close is reached. 

However axiomatic, a better result accrues from a greater understanding
between the public sector client, the project company and the contractor.
Both sides need to understand the drivers and motivators of the other94).
Integrated teams as created at the Bromley hospitals project seems as a
good a place as any to start. Ultimately, the attitude has to be one of conver-
gence and openness in the negotiations and mutual understanding of the
other organisations views and motivators. The three exemplary cases have
to a greater extent succeeded in creating an environment that enabled the
key participants to work together rather than against each other. They
were able to strike a clearer balance between the overall goals of the project
and the individual organisations’ own agendas and, hence, able to minimise
the degree of opportunistic behaviour from the private actors as well as the
public sector. 

6.8 Research validity 
The quality of empirical social research is assessed through establishing its
validity (Brewer and Hunter 1989; Miles and Huberman 1994; Dooley
2001). Exactly how the validity of the research findings is assessed is
dependent on the nature of the study being undertaken and it can be estab-
lished in a variety of ways. It is not uncommon that the term is divided into
sub-sets. Yin (1994) presents four areas that are pertinent for explanatory
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case studies: construct validity, internal validity, external validity and relia-
bility. This section will deal with these areas in the above order.

6.8.1 Construct validity
Construct validity relates to how well the case study design has established
the correct operational measures in regard to the concepts being studied.
Or expressed slightly differently, how well the case study reflects the targe-
ted construct. 

Two measures were in particular taken in the research design in order to
limit the potential threats to construct validity: multiple sources of evidence
and an explicit ‘chain of evidence’. 

The study made use of multiple sources of evidence, i.e. archival records,
documents and structured interviews. A literature review spanning the
popular and technical press and academic journals was conducted in order
to verify that the identified innovation was indeed to be considered as a
technological innovation. Structured interviews were conducted with indi-
viduals representing various stakeholders and, hence, different interests.
Furthermore, the interviewees had positions at differing levels in the pro-
ject hierarchy providing different perspectives on the actions taken on the
project. Documents, e.g. organisational charts, contractual arrangements,
value management and value engineering meeting notes, risk reports etc,
were also collected and/or examined. These sources of evidence were
reviewed and analysed together, allowing the findings to be based on a con-
vergence of information from different sources. 

The thesis also provides a clear and explicit ‘chain of evidence’. The gener-
al theory on which the case study is based is described in chapters 3 and 4.
Based on this theory, three propositions were developed and presented to-
gether with a short explanation in section 5.5. Chapter 5 also presents the
screening tool that was used in order to select appropriate projects to study
and the analytical strategy, literal and theoretical replication, which was
applied to analyse the data collected. The strategy for the collection of data
is presented in the case study protocol, attached as Appendix A. The inter-
view template, attached as Appendix B, that was used in all the interviews,
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was subject to two pilot reviews (interviews) before the first case study
respondent was interviewed. 

Two areas of concern deserve further attention. The first is the comparabil-
ity of the innovative measures on the three exemplary projects. It was
recognised that the innovations might well be of differing magnitudes and
initiated by different types of organisations at different levels in the project
hierarchy with varying impact on the overall project outcome. Particular
attention was therefore given to establishing a time line for each of the
innovations.

The second area of concern is the personal and occupational motivation of
the individual interviewee to answer the questions and whether or not the
structure and wording of the questionnaire together with the interview
technique affected the results. It was evident that the interviewees per-
ceived the questions somewhat differently and related their answers
according to their own experiences and main areas of interest. The measure
taken to come to terms with this problem was to conduct two pilot inter-
views to ensure that the wording used would not be misunderstood and
that the answers were indeed of the kind that were sought. Secondly, a set
of informal questions, targeting the interviewee’s personal opinions of PPP
were created and put before and after the formal interview. This informa-
tion was essential and played an integral part in the analysis.

6.8.2 Internal validity
Internal validity is a concern only for explanatory case studies in which
some causal relationships are investigated. It relates to whether or not
causal relationships have been established showing that one set of condi-
tions has led to others. 

The case study design adopted a strategy based on pattern matching logic,
i.e. the empirically based pattern is compared with one predicted. Based on
the descriptions in chapters 3 and 4, three areas of interest were singled out
as particularly pertinent for the innovative actions on PPP projects. Three
propositions, one for each area, were developed based on the review of
innovation theory presented in chapter 4. These propositions then served



as the predicted patterns against which the data from the four projects were
compared. 

There is a limitation in applying the pattern matching logic in this fashion.
The concern that arises from the pattern matching strategy is that the study
does not explicitly deal with rival theories. Due to the nature of the subject
of investigation there is a possibility of there being other factors, outside
those targeted, i.e. communication, the framework and risks, that might
have had an influence on the actions taken on the project. This problem is
clearly stated in section 6.7 and is taken into consideration in the analysis
and the final conclusions. 

6.8.3 External validity
The external validity of the study relates to whether or not it is possible to
generalise the findings beyond the immediate case study. 

The replication approach adopted in this research is presented in Figure 9.
Sections 5.6.2 and 5.6.3 present the concept of replication logic and how
theoretical and literal replications are made. The study opted for three
exemplary cases for which the adherence to the propositions was demon-
strated. A cross-case analysis was then undertaken, which presented the
extent of literal replication across the cases. One project that did not show
the same presence of technological innovation was studied so that a
theoretical replication could be undertaken. The findings from the literal
replications and the theoretical replication were then combined and final
conclusions were drawn. 

Relying on replication logic means that sampling logic not is applicable in
determining the amount of projects that are to be investigated. The four pro-
jects that were studied could not be considered as representative of the
entire pool of PPP projects within any credible confidence interval no matter
what inferential statistics were used to establish the representation. Indeed,
the criteria considering sample size are irrelevant in this context, though it
could not be overlooked that greater certainty lies with a larger number of
cases. Four projects were considered as sufficient for the study at hand for
two distinct reasons. First, the four projects taken together represent varia-
tions on the key features that were presented in section 3.5.2 in order to
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differentiate between PPP projects; hence, the projects are representative of
the major types of PPPs. Second, and more importantly, the four projects
were considered sufficient given the propositions and the type of informa-
tion that were sought.

6.8.4 Reliability
The reliability of the study is determined by whether or not it is possible to
repeat it with the same results95). In simple terms, reliability is the likelihood
of a new study producing the same results from the same procedures.

The following measures have been taken in the study to ensure a high
degree of reliability. A thorough description of the adopted case study
approach and the applied design is presented in Chapter 5. A case study
protocol was developed in order to systematise the procedures across the
cases. This protocol was used as a guide in the collection of data96). All the
interviews were recorded and subsequently transcribed. A case study data-
base was created in which these transcriptions (and the tapes) of the inter-
views, together with the collected documents and the notes made by the
researcher were included. The documents produced in the various steps of
the data analysis, as shown in Figure 10, were also included in the database.  

6.9 Conclusions
This chapter has presented the findings from the case study according to
the three propositions covering communication, the framework and risk. 

The findings suggest that project outcomes, including implementation of
innovations, benefit from the creation of an environment that enables the
key participants to work together rather than against each other. This en-
tails striking a clear balance between the overall goals of the project and the
individual organisations’ own agendas. It is suggested that attempts to
innovate benefit from a certain level of agreement having been reached
before the contracts are signed. Indeed, establishing the means for effective
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communication in the early stages of projects is necessary, not least at the
managerial level. The findings indicate that a clear strategy, for the acquisi-
tion of information from the operator and end users in a timely fashion,
could improve performance. It is also suggested that actions should be
taken to ensure that the information concerning an innovation is properly
communicated to all those involved. This could entail, a procedure for
systematically breaking down the high-level risks so that they become
more explicit for those ending up taking them. 
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7.1 Introduction
This research project has not been about assessing or passing judgement on
the rights or wrongs of including the private sector in domains that pre-
viously have been the sole responsibility of the public sector. Neither has it
dealt with policy issues or socio-economic benefits/losses accruing from
these kinds of projects. This thesis has examined whether or not the PPP
procurement route supports opportunities for the actors involved in the
design and construction phases to be innovative and if the way the projects
are set-up enables novel practices and technology to be successfully imple-
mented. The issues that have been discussed are primarily concerned with
technological innovation. In particular it has sought to answer two research
questions:
1. Does the PPP procurement route support the implementation of tech-

nological innovations in construction?
2. How can construction innovation be encouraged within PPPs?

This final chapter aims to summarise the key findings with reference to the
specific research objectives that were presented in chapter 1. Issues that
have to be taken into consideration if technological innovations are to be
implemented on projects have been elaborated upon. Specific structures for
project set-ups or action schemes are not recommended as the appropriate
course of action, neither is it realistic to expect that such models can be pro-
duced. Consideration is given to the limitations of the chosen research
strategy as well as the assumptions made. This chapter is itself concluded
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by a brief discussion on the contribution that the research has made and has
elaborated recommendations for further research. 

7.2 Research objectives
In order to summarise the thesis and draw final conclusions it is first appro-
priate to reiterate the research objectives as presented in chapter 1:
1. Define the concept of public-private partnerships (PPP) as it applies to

the construction industry context.
2. To identify key areas within innovation theory that are pertinent to PPP

project arrangements.
3. To examine the extent to which PPP project arrangements support

success factors postulated in innovation theory.
4. To identify characteristics of PPP projects that support innovation

efforts.

The thesis has addressed the stated objectives as described in section 2.3.
The first two objectives were addressed in chapters 3 and 4. The third and
fourth objectives spanned chapters 5 and 6. 

7.3 Summary and conclusions 
This section summarises the thesis and discusses the findings in order for fi-
nal conclusions to be drawn against each objective. 

7.3.1 The concept of public-private partnerships
Chapter 1 presented the context for the research and identified the wide-
spread attention that is given to public-private partnerships. In spite of the
considerable interest that it attracts, the concept of PPP has remained ill
defined and vague. Popular rhetoric has established PPP as engineering the
kind of collaboration between operators, designers and contractors that
leads to innovative solutions to the client’s service requirements. There is an
apparent confusion over how PPPs relate to privatisation as well as to vari-
ous forms of relational contracting. 

Chapter 3 presented an extensive review of the available literature on PPPs
supported by information gathered from many other sources as described in
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section 2.3. The ambiguity of the term was shown and seven broad cate-
gories of PPPs were presented of which only one was considered as relevant
for the construction industry. From this a working definition was provided
showing that even a fairly succinct definition embraces numerous contrac-
tual arrangements. 

An historical description was provided. This showed that even though the
origin is somewhat unclear the fundamental ideas behind the procurement
route have existed for a long time. The underlying reasons for governments
to initiate PPP projects were presented, some of which appear far more per-
suasive than others. High-level issues, such as off-balance sheet financing
and its potential influence on the public sector borrowing requirement – of
which the virtues are still to be determined – were discussed, together with
more tangible issues such as whole life costing and budgeting. Particular at-
tention was given to the value for money argument and it was shown that
most of the potential savings lie in the reduction of variation in costs, i.e. by
transferring more of the risks to private sector actors the client increases the
predictability of the individual project outcome and the possibility of
obtaining earlier certainty of the project’s costs. 

It was concluded that there is little point in categorising the projects
depending on what three or four letter abbreviation they have been given.
Instead five key features were presented to help distinguish between
projects. These included the type of client; the nature of the provided ser-
vice, i.e. whether or not it is a core or non-core service; the extent and type
of the construction work on the project; the form of remuneration; and the
ownership of the asset. 

There is no generic PPP model that can be universally applied. The exact
form that procurement of a project takes and, in the longer view, how it is
carried out depends on the legislation in individual countries. With this in
mind a description was provided of the roles given to the various actors and
how the main project phases are undertaken showing the many similarities
and the differences with traditionally procured projects. The role of the
financing arrangements and the influence of financiers on the construction,
as well as operation, were highlighted. 
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7.3.2 Understanding technological innovation 
Chapter 4 reviewed the general literature on innovation in order to estab-
lish an increased understanding of issues that govern innovation within
PPPs. Initial consideration was taken to the theoretical origins of innova-
tion theory following the Schumpeterian tradition. The idea that an inno-
vation is a positive change was then introduced and the distinction was
made between invention, change and diffusion. It was acknowledged that
the term in many ways is ambiguous and all-inclusive. The review was
demarcated and particular attention was given to the sub-set of technological
innovation that comprises two main categories, namely technological
product innovations and technological process innovations. 

A classification was then introduced that divides innovations into five cate-
gories depending on the degree of change and the impact on the product
and process. It was acknowledged that the process that generates it shapes
the innovation output. Subsequently, the view of the process of innovation
seeing innovative activities as more than controlled chaos, but not yet uni-
form and sequential, i.e. somewhere in between linear and random, was
presented. This was followed by an elaboration on the likely origins of the
innovations in regards to both the implementing organisation and the
sources of information. This line of argument was based on the belief that
innovative behaviour could not be understood by looking at profit or
growth maximising theories alone. The underlying reasons for innovative
behaviour were then highlighted, considering both the cost saving and val-
ue enhancing aspects. Furthermore, the differences between market-based
and resource-based views of innovation were explained. The argument was
developed that these two views of innovation are intangibly linked and that
an innovation could be either a reaction to current external or internal
forces or a result of a pro-active approach where the organisation tries to
gain advantages for the future. A presentation was then made of inhibitors
or ‘hampering’ factors to innovation, clustered into three main areas: eco-
nomic factors, organisational factors and external factors. This demonstrated
that organisations might have the required skills and knowledge to inno-
vate, as well as strong incentives to do so and, yet, choose not to. 

Consideration was then given to the PPP arrangement as presented in
chapter 3. Thus, innovation in the project setting was elaborated, taking
the viewpoint of the project-based organisation in general and construction
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companies in particular. Special consideration was here given to the traits of
the construction industry. Finally, a review was undertaken of innovation
success factors in construction projects. The commitment to the innovation,
especially the timing of this and how it correlates to other scheduled events,
on the project, was put forward as a key factor. This requires the early
involvement of representatives with the authority to commit resources to all
parts influenced by the innovation. It also requires implicit coordination,
such as exchange of information and informal negotiations and more explicit
coordination, i.e. the establishment of effective communication both within
the project team and towards other involved parties. 

It can be concluded from chapter 4 that a key issue for innovation in the
project setting is the establishment of effective communications. Risks also
play an important role as innovation activities involve uncertainty in an
essential way and inherently constitute a certain amount of risk for the
implementing organisation. The organisation’s ability to make rational
calculations about any one innovation is, inevitably, highly variable and
dependent upon factors such as available and reliable information, suffi-
cient time to respond, degree of inclination and awareness of constraints/
facilitators. 

7.3.3 The extent of support for innovation 
Objective three was initially dealt with in chapters 3 and 4, albeit implicitly.
Chapter 4 presented the reasons, sources and drivers that might motivate
an organisation to innovate together with factors that have been shown to
exist in successful attempts at innovating. It followed from the presentation
of PPP in chapter 3 that there is ample opportunity for the actors on the
project to establish procedures that lend support to the stated success fac-
tors. For example, the use of output specifications and service level agree-
ments does, in theory, provide private actors with increased opportunity to
design away from past practices and to use their own skill and experience in
order to provide efficient solutions to the problem at hand. Furthermore,
the usual composition of the project companies, with organisations drawn
from construction companies and/or operators, would suggest that it
could act as an ‘initiated’ client. Further support was found in chapter 6
where the findings from the multiple-case study are presented. The three
exemplary cases showed several of the features from the established inno-
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vation success factors, in particular, early commitment to the innovation
and the involvement of representatives with the authority to commit
resources to all parts influenced by the innovation.

Proven inhibitors to innovation were also highlighted in chapter 4. The case
studies showed that several aspects of the projects revealed innovation-
hampering factors. The ways in which the contracts are designed allow for
the financiers and the equity providers to influence the contractual agree-
ments. Not surprisingly, these actors will as far as possible look out for their
own interests and their opinions on the suitability of the proposed solutions
might well differ to those of the implementing organisation. Two of the
inhibitors, clearly contradicting the notion of PPP projects nourishing tech-
nological innovations, are particularly apparent: ‘excessive perceived risks’
and ‘costs too high’ in comparison to traditional solutions. These are inherent
in the cost and the time restraints incorporated in construction contracts
and the associated risks. So whilst guaranteed price and completion date are
two clear benefits, at least seen from the public sector client’s perspective, it
is also the reason that considerable caution is taken with the development of
innovative ideas.

7.3.4 Characteristics supporting innovation efforts 
Chapter 5 described the multiple-case study design that was adopted for
studying three PPP projects that showed at least one significant technolog-
ical innovation and one project that did not. The projects were chosen
according to a screening tool designed to make sure that the major types of
PPPs were included. 

Based on the preceding two chapters, three areas of interest were singled
out as pertinent for the study. How the project actors handled communica-
tion and information, the adaptation to and understanding of the legal
framework and the management of risks were considered to be key for the
potential success of innovative efforts. Theoretical propositions were created,
which were subsequently used as templates for data collection and analysis. 

Chapter 6 presented the findings from the case study with reference to the
preceding theory. Support was found for the first proposition, which stated
that effective communications have been established between the project
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members enabling them to combine their own knowledge and utilise external
sources of knowledge. In particular the projects showed proof of effective
communications at the managerial level both between the responsible
organisations and the other actors affected directly. Furthermore, the find-
ings endorse the importance of the responsible organisations committing
to the idea, at a very early stage, and allocating appropriate and sufficient
resources for the work at hand. The innovations were all in their own way
a result of measures taken to pool knowledge within the teams, drawing
selectively on outside expertise where necessary. 

Support was also found for the second proposition, which stated that the
framework to which the project has to conform has been made explicit.
The findings indicate that it is advantageous for both public and private
sector actors to have dealt with and reached consensus over these matters,
from the very beginning of the projects. The limited scope for changes in
the construction contract was highlighted and the importance of the tim-
ing of the introduction of the operator and the communication between
those working with the design and construction and the operators, was also
noted. 

The case study also supported the contention that risks and risk manage-
ment lie at the very core of the projects. The importance of methodical risk
management from identification to mitigation and reporting was also clear-
ly evident. It was concluded that transparency in the allocation of the risks
is absolutely necessary. 

7.4 Final discussion
In the light of the preceding summary regarding the fulfilment of the
research objectives, it is appropriate to offer a final discussion. 

The first research question was initially dealt with through theoretical rea-
soning. The findings indicate that the PPP procurement route does support
technological innovation, but that there are several potential inhibitors in
the process that are likely to limit the amount of innovation achieved on the
specific project. The multiple-case study then showed that given the right
conditions and actions taken on the projects there is considerable room for
innovation. Yet, there is reason to be cautious in proclaiming the pre-
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eminence of the PPP procurement route and its alleged provision of added
incentives for the private sector to be innovative. It would be a rash conclu-
sion to claim that PPP is the panacea for change within the construction
industry. Indeed, the case could be made that these potential inhibitors are
of such a nature that PPPs, in effect, provide less scope for innovative
behaviour than traditionally procured projects. This thesis has shown that
it is possible to successfully implement technological innovations on PPP
projects. However, no conclusions can, based on the findings here, be
drawn on whether or not the PPP route comprises more innovations, or is
more likely to nourish innovative behaviour than a traditionally procured
project. Comparisons to traditionally procured projects were not made
during the course of the research and it is believed that such an endeavour
would need to be supported by an extensive statistical study.

A distinctive feature often pointed out by advocates of the PPP approach is
the prolonged contractual obligation of the contractor. A longer-term
commitment places capital at risk and is believed to enforce private actors
to produce something that is durable and functional whilst keeping whole
life costs to a minimum. Thus, benefits could be claimed along the line of
value for money. However, no evidence has surfaced that links this with
technological innovations being implemented. Instead, it could be argued
that the characteristics of the main construction contract forces the actors
concerned to look at tried and tested solutions, i.e. existing methods and
technology, in order to limit the risk exposure. This means that the main
potential benefits lie in the opportunity provided to private sector actors to
undertake the work in a fashion that best suites them, i.e. private actors are
given increased opportunity to choose the method of construction and /or
production to better utilise their expertise. In this light, the PPP procure-
ment route is more likely to provide solutions that adhere to best practice
and available knowledge and expertise than something new or unique. This
does not, however, exclude the achievement of technological innovations.
Yet, it might serve to explain the kinds of innovations that are implement-
ed. For example, in the three exemplary case studies, the three main inno-
vations presented could all be considered as successful technology transfer
or the development of existing technology. Thus, even though the specific
solutions were new for the particular context, or at least significantly en-
hanced, there was still evidence from elsewhere that they could be success-
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fully implemented. This situation provided a certain degree of security for
the solution and, thereby, led to less risk exposure for all involved. 

Successful implementation of technological innovations does not necessarily
mean a successful project. Hence, no claims have been made to this effect in
this thesis. However, whilst no causality can be established between
successful innovation and a successful project, it is apparent that the conclu-
sions/findings in this thesis concerning the implementation of technological
innovations are strikingly similar to available literature on how to achieve
project success. This could be in part explained by innovations being seen as
positive changes and that they are likely to increase the probability of a suc-
cessful outcome for the project. 

The thesis has presented three essential areas in which actions could be tak-
en in order for innovation initiatives on PPPs to be encouraged. The findings
from the case study show that the establishment of effective communication
between the actors on the project facilitates innovative behaviour. However,
this conclusion may, in the light of the discussion above, be only superficial-
ly compelling. More specifically, the case study showed the need for public
sector and private sector actors to create a mutual understanding of the
needs and drivers of the other parties involved. It is clear that the actors in
the three exemplary cases have, to a greater or lesser extent, succeeded in
striking a balance between the overall goals of the project and their own
organisation’s agenda. This, in turn, facilitated a smoother development of
the output specifications into a workable design. The findings also suggest,
in contrast to what might have been suspected, that the exact nature of the
output specifications are of secondary importance and that it is instead the
communication between the public sector client, the project company and
the contractors during the development of the design that is key. Hence, the
opportunity to be able to design away from past practices and rigid norms is
outweighed by the increased uncertainty that it attracts. A shared under-
standing needs to be established of what the individual actors can and can-
not do and under what circumstances or conditions. This is equally impor-
tant in the relationship between the public sector client and regulating bodies
and private actors as between the project company and the construction and
operational organisations. 
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Arguments common in the rhetoric supporting PPPs that centre on whole
life cost appraisals and operational benefits accruing from the long-term
commitment of the contractors, i.e. life cycle cost analysis, are valid only if
action is taken along those lines. The case study showed that a systematic
involvement of the service provider and those that are going to be involved
in the day-to-day operations encourages innovative behaviour on the
project. Due to the nature of the construction contract this input needs to
be acquired very early on in the project’s life. The projects would benefit
from clear strategies being put in place in order to assimilate information
from the operator and the end users in a timely fashion. The early presence
of the operator in whichever form it might take, public or private, is essen-
tial. Subsequently, actions should be taken to ensure that information on
the innovation is properly communicated to all involved. 

The importance of achieving an appropriate risk allocation on the project
should not be underestimated. Identifying the high-level risks is essential
and the subject of close attention. However, risk management cannot stop
at this point. Special attention has to be given to systematically break down
the high-level risks so that they become more tangible and, where possible,
quantified for those who carry them. 

Overall, the research exposes the current confusion concerning the term
public-private partnerships. It has shown that several of the rhetorical argu-
ments for and against are based mostly on assumptions. 

7.5 Research limitations
The scope of this thesis has primarily been confined to studying the
achievement of construction related technological innovations within PPP
projects. Accordingly, there are many issues relating to the performance of
these projects that have not been addressed. Whilst indications have
emerged during the course of the research that organisational innovations
also might be present, this aspect has not been investigated further. 

The research strategy is open to criticism on the basis of the adopted re-
search philosophy as well as on the limitations that were imposed on the
amount and nature of data collected. At the fundamental level, all research
enquiries are susceptible to criticism from those who do not adhere to the
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particular philosophical paradigm. No specific research methodology can
lay claim to a monopoly on the truth. Rather different methodologies
accentuate different aspects of reality. It is, therefore, important to retain an
understanding of the assumptions and limitations of the applied research
method. The positivistic paradigm, to which the applied case study
method adheres, has long since been subject to criticism, which should not
be taken lightly. The interpretivists’ main criticism concerns the plausibility
of achieving objectivity, of measure and analysis, in a social context. From
the critical rationalist (falsificationist) perspective the presented findings
would be susceptible to the criticism that the applied method can lead to
all-important negative feedback being missed because of an inherent pref-
erence for searching for support and proof of the propositions. To counter
these criticisms, particular attention has been given to the issues of research
validity and reliability, see chapter 5, section 6.8 and appendices A and B. 

The case study is limited in the sense that the interviewees all were repre-
sentatives from the private sector. The data collected through the interviews
could therefore be seen as biased towards the private sector’s motivations.
However, the study set out to investigate the actions that had been taken on
the project and how the actors who were undertaking the work perceived
the project environment. The addition of public sector interviewees would
have shed light on the ‘why’ aspect of certain decisions that were taken but it
would not necessarily contribute to establishing the ‘what’ and the ‘how’,
which were the aims of the study.

7.6 Recommendations for further work
The project agreement in a PPP project is more than a construction con-
tract; foremost it is a business deal that happens to include a construction
undertaking. The degree to which the various contracts incorporated in the
project agreement inter-lock varies. Yet, it is all too often argued that the
contract arrangements will force the actors involved to collaborate. Refer-
ence is implicitly made to various forms of relational contracting that are
predicated on mutual benefits and, indeed, win-win situations being achieved
through the establishment of more cooperative relationships between the
parties. However, the two are fundamentally different as relational contract-
ing is normally based on the application of less stringent contracts where the
parties themselves, to a large extent, govern the transactions within mutually
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accepted social guidelines. With this in mind, there is a clear need for further
studies to be undertaken on conditions in the turnkey contract and the con-
tractual relationships between construction and operation.

At present several governments have produced, or are working on, guide-
lines and standards for PPP contracts that aim at decreasing the time needed
for commercial negotiations leading up to financial close. This thesis has
shown that the actions taken at these very early stages of the project are
highly influential on the technical development of the design. Research
should be undertaken to determine the difference in performance between
these newer projects and those that were procured in a more ad hoc way.

Finally, the thesis has highlighted the importance of involving the operator
early in the projects and attaining input from those who are to be involved
in delivering the service and in the day-to-day operation of the built asset.
Information gained from these actors increases the opportunity for compa-
nies involved in the construction to provide innovative solutions. In this
light there is a distinct need to follow up on the performance of the com-
pleted PPP projects that have reached a certain amount of maturity in their
operational phase. Research should be undertaken to determine the level of
performance of the projects. 
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Select case
: contact senior executives within the private finance unit of ma-
jor European construction companies. 

Identify key project informants
 : 

one representative from the project company
one representative from the construction organisation
one representative from the design organisation

: snowballing technique and project charts. 

Project data
Overview of project
 : to establish a sufficient description of the project.

Questions. What was the type and scope of the contracted service (conces-
sion); who was the client; how was the client organised; who participated
in the SPV; how was the SPV organised; how was the project financed;
what was the scope of the construction work; who undertook the design
and construction work and what contract form was used; what was the
main form of remuneration; and what kind of contract is used for the oper-
ation of the constructed facilities? 
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  :

Project documentation
Media 
Academic press
Interviewees

:

Obtain or create project structure diagram
Create list of participating actors and their level of involvement (including
client, SPV and main contractor)

The technological innovation
 : to establish a clear description of the innovation and its impact
on the project.

. What was the scope (incremental – radical) of the innovation;
how original/novel was the innovation; what are the purported benefits
from the innovation; when, why and by whom was the decision taken to
implement the innovation; what additional resources were required to im-
plement the innovation; how did the innovation affect the rest of the pro-
ject; was this the major innovation; and are there related innovations?

  :

Project documentation
Media 
Academic press
Interviewees

Risk
 : to establish the degree of awareness of the risks on the project
and how risk management was handled.

 . How was risk management handled in the project (identifica-
tion, assessment, allocation, mitigation and reporting); what risk manage-
ment techniques were used; who was involved in the various stages; what
were the underlying decision criteria; was the risk allocation considered ap-
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propriate and fair; were there any risks that could have been allocated dif-
ferently; were all actors clear on the allocation of the risks and the potential
consequences thereof; at what stage was the risk identification/ allocation
finalised; and was there any major change between best and final offer and
financial close?

  :

Interviewees
Project documentation

Framework
 : to establish the relative degree of agreement on the framework
and how this influenced the work on the project.

 . How extensive were the client’s ITT documents; how were
the client requirements specified; to what extent were technical/functional
specifications provided; what was the extent of design freedom given to the
private actors; what was the amount of technical freedom given to the pri-
vate actors; was the framework explicit and clear to all involved; did the ac-
tors interpret the framework differently; were there any disputes; and how
was the applied framework agreed upon and communicated?

  :

Interviewees
Project documentation 

Processes and organisational infrastructure – information flow
 : to investigate the measures that were undertaken in the form of
value management and value engineering and to establish if there were any
particular organisational infrastructures put in place that enabled effective
communications and information flow. 

. What techniques, resources and time were spent on VM and
VE; who participated in VM and VE; how were lifecycle issues dealt with;
what was the source of the innovation; where did knowledge on the tech-
nological innovation come from; which project participant benefits most
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from the innovation and why; how did the communication between team
members work; and did any party object to the innovation?

  :

Interviewees
Project documentation 
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NOTE: questions marked ‘*’ were left out of the interviews on the Arlanda
Link project. 

Introduction
This interview is part of a case study on the YYYY project that I am per-
forming as part of doctoral research into innovations within PPPs. I am in-
terested in your experiences from the project especially your opinions on
the conditions that led to the implementation of XXXX. The interview time
is approximately 1.5 hours, but may be more or less depending on the cir-
cumstances. All information will be held in the strictest confidence. Only
aggregated and non-attributed data will be used in any subsequent publica-
tion. 

I can tell you more about the research and our preliminary findings after the
interview.

 :

How many projects have you been involved in?
What are your main experiences on these kinds of projects?
Tell me briefly about your personal view of PPPs.
Have you had any formal training on PPPs?

I will use the term your organisation throughout this interview. By this, I mean
the legal entity that you represented in the project. It is quite common that the
same company has various roles in the project.
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Overview of project
: what was the scope of the concession contract?
: what was the scope of the construction work?
: what was the scope of the design work?
: what was the scope of your organisation’s involvement in the project?

What was your organisation’s role in the project?
: what was your role in the project?

At what stage in the project was your organisation first involved?
Probe: when were you personally first involved in the project?

Has your organisation been involved in similar construction projects be-
fore?
: have these been mostly traditionally procured or PPP projects?
: which PPP projects are these?

What organisations on the project had your organisation previously
worked with on similar (major) projects?
: how often?
: any particular reason?

Was there any part of this project that was new to your organisation, i.e.
work that you had not undertaken before?

What was the main challenge for your organisation in this project?

The technological innovation
A technological innovation requires an objective improvement in the perfor-
mance of a product, either in a short term or in a long-term perspective, or in
the way that it is delivered. As such it comprises implemented technologically
new products and processes or significant technological improvements in
existing products and processes. This could for example take the form of an
operational improvement, superior functionality, a novel solution or a major
technical breakthrough. We are interested in innovations that are construction
related. 
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*We have identified XXXX as being one such successfully implemented in-
novation on this project. 

*Do you agree with our view on this?
:why?
:why not?

Were there any other construction related innovations on the project?
*: How were these innovations related to XXXX?

• a direct result of
• a pre-requisite for
• independent of

*Returning to XXXX.

*At the time of conceptualisation, how novel was this idea in your opinion?
:your organisation, country construction industry, the construction
industry, other industries?
: compared to current practice at the time, what was the degree of
change that the innovation brought with it?

*Why had this particular innovation not been applied to a similar project
before? 

*Which actor on the project first proposed this particular innovation?
: at what project stage did this happen?
: what underlying issues brought about this proposal?
: under what circumstances was the innovation first proposed (i.e.
where and how)?

*Did any actor object to the plans of implementing this particular innova-
tion?
: what do you suppose their reasons were?

*After it had been proposed, who was the main proponent of the innova-
tion?
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*What were the believed benefits of this particular innovation?
: why was it believed to be better than other solutions?

*At what stage was the decision taken to go through with the innovation?
: who took this decision?

*Who contributed with the knowledge on the innovation?
: was there a need to acquire outside knowledge in order to imple-
ment the innovation?

*In your opinion how did the innovation influence the project delivery as a
whole?
: pre-construction, i.e. the project company getting the concession?
: construction?
: post occupancy, i.e. the day-to-day operation?

*In summary: what were the most important effects of implementing the
innovation?

Processes and organisational infrastructure – informa-
tion flow

The last 10-20 years has seen an increase in the use of techniques such as
value management and value engineering on construction projects. 

Are you familiar with these terms?

The next couple of questions deal with issues concerning value manage-
ment and value engineering. We have chosen to distinguish between the
two in the following way:

The primary objective of value management is to develop a common under-
standing of the client’s needs and the design problem, identify the explicit
design objectives, and reach consensus on the merits of various courses of ac-
tion.

Value engineering, on the other hand, is primarily concerned with achieving a
given function at minimum cost. Thus, it could be described as a systematic
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procedure directed towards the achievement of required functions at the least
possible cost.

How were value management issues handled within the project team?
: what specific techniques were used?
: brainstorming sessions and facilitated workshops. 
: who was involved?
: how much time and resources were spent on value management?

To what degree did the project team perform value engineering?
: what techniques were used?
: value engineering could, for example, take the form of a 40-
hour workshop.
: which actors were involved?
:how much time and resources were spent on value management?

Apart from value management and value engineering, what formal com-
munication channels were put in place during the various stages of the pro-
ject?
: towards the client?
: towards the project organisation?
: towards third parties?

Within the project, what was the most significant informal communication
channel for your organisation?

How well did the communication between the main actors on the project
work?
: client – SPV – design – construction – operation
: in what way did the degree (effectiveness) of the communication
change over the course of the project?

What kind problems or difficulties did you have in relating with other pro-
ject members?
: would you say that these problems were specific for the project or
did they also arise on other projects?
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Risk
Moving on to a slightly different, yet, related area. The next couple of ques-
tions deal with risks and risk management. Risk management is commonly
divided into four different phases that are undertaken during the various
stages of the project: risk identification, risk assessment, risk allocation and
risk mitigation.

Does your organisation usually undertake and/or participate in risk man-
agement on projects?
: in what way?
: what types of projects are these?

How did your organisation manage risk identification on the project?
: what techniques were used?
: brainstorming sessions, risk databases, ‘cause and effect dia-
grams’, project simulation. 
: who was involved?
: approximately how much time and resources were spent on risk
identification?

How did your organisation manage risk assessment/evaluation on the pro-
ject?
: what techniques were used?
: intuitive assessment (expert opinions), Monte Carlo simulation.
: who was involved?
: approximately how much time and resources were spent on risk
assessment?

How did your organisation manage risk mitigation on the project?
: what techniques were used?
: of mitigation techniques are elimination, reduction and transfer.
: who was involved?
: approximately how much time and resources were spent on risk
mitigation?

How were identified risks reported within your organisation?
Probe: was this task mainly a formal or an informal affair, and to what degree?
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:what specific techniques were used? 
: of risk reporting techniques are risk matrices and risk maps.

How were identified risks reported within the project team?
:what, if anything, differed between the risk reporting within your
organisation and reporting within the project team?

How well did the risk reporting work within your organisation?
: within the project team?

What was the communication between the actors like in regard to risk
management issues?
: where disagreements arose, which issues were contested?

• between whom? 

If we distinguish between fair and appropriate:

In your opinion was the division of risks (risk allocation) in the project fair?

Was the risk allocation appropriate?
: what, if any, risks were non-negotiable? 
:were there any specific risks that should have been allocated differ-
ently?
: do you think that the affected actors were/are clear over the risks
that they were taking on?

What were the most probable risks to materialise for your organisation?
: how did the innovation influence these probabilities?

What were the most probable risks to materialise for the project as a whole?
: how did the innovation influence these probabilities?

What were the most significant risks for your organisation should they ma-
terialise?
: when were you clear that you had to take those risks?
: how did the innovation impact (positive or negative) the way you
handled these risks?
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Did the nature of the contracts reflect the risks taken?
:incentives and penalties?

In your opinion, how was risk management dealt with overall on the pro-
ject?

Framework
The final set of questions deal with the framework under which the project
was undertaken.

How detailed were the ‘invitation to tender’ documents provided by the
public sector client?
:when compared to similar PPP projects?
: when compared to similar traditionally procured projects?

How would you describe the output specifications?
: were they principally

• functional type (defined the function to be performed)
• performance type (defined the performance required of its items)
• technical type (defined the technical and physical characteristics 

of its items)

Describe the degree of design freedom provided for the construction? 
: public sector client to SPV?
: SPV to sub-contractors?

Were there any aspects of the output specifications with which your or-
ganisation was not completely satisfied?
Examples: time period, complexity of project, legal and technical con-
straints, external approvals

How was the legal framework (laws, regulations, standards, norms) made
clear to all involved actors?
: how did the actors agree upon the framework to follow?
: to what extent did the legal framework influence the public sector
client specifications?
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To your knowledge was there any conflict over which standards or norms
that should be used?
: if so, between whom?
: why did these conflicts occur?
: how and when were these conflicts solved?

APPENDIX B 217




	Abstract
	Preface
	Contents
	1: Introduction
	2: Research methodology
	3: Public-Private Partnerships
	4: Innovation
	5: Case Study of working practice
	6: Findings of the case study
	7: Condusions
	References
	APPENDIX A – Case study protocol
	APPENDIX B – Case study interview template

