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ABSTRACT
The overall purpose of this thesis is to further the understanding of the 
role of the construction client as a decision-maker on supplier-led 
innovation. The analysis targets the ability of Swedish professional 
building clients to manage information about innovations extending 
beyond their current frames of reference. In the thesis it is discussed 
how this ability can be understood in terms of its potential impacts on 
clients’ judgments, decision-making and the subsequent implications in 
terms of blocking/unblocking supplier-led innovations. Innovations 
addressed in this research are offsprings of contemporary industrialized 
building, where contractors and material suppliers over many years 
have developed self-owned methods, organization and technical 
solutions. Clients, however, do not seem to assist this progress and 
there are indications that they still experience industrialized building 
innovations as new and different from what is perceived as 
“conventional”. 
 
The theoretical frame of reference draws from organizational 
information processing theory and the communication of meaning, 
integrating descriptive decision theory about human judgment. 
Recognizing that there is an issue of subjectivity in terms of 
interpretations, meanings and judgments, a multiple methods approach 
has been employed for qualitative data collection addressing clients and 
contractors in and between building projects. From the theoretical and 
empirical discussions brought together and considered from the 
perspective of previous research within the field of study, four 
propositions are elicited. These propositions concern the impact of 
client uncertainty, interpretation and meaning-making gaps, clients’ 
approaches to managing such gaps and the project-based setting, on the 
blocking/unblocking of supplier-led innovations. 
 
In their decision-making clients do not only lack data but, even more 
so, need to deal with the human problem of managing multiple 
meanings and conflicting interpretations concerning industrialized 
building. However, clients’ ability to manage information accordingly 
is found to be low. It is further suggested that if the innovation differs 
significantly from the conventional (status quo), conflicting meanings 
must be managed in ways so that they can surface, interact and 
potentially suggest that different conclusions, at odds with established 
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beliefs, can be drawn by the decision maker. Thus, defining meaning 
in terms of e.g. stating solutions in tenders, establishing policies and 
decision criteria can simultaneously support decision-making on 
conventional alternatives and block innovation. Furthermore, the 
impact of the predominant project-logic in construction is suggested to 
restrain and decouple meaning-making and thus be a potential 
communication barrier between clients and contractors on 
implementing innovations, in particular such innovations that lead to 
new building process settings. 
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SAMMANFATTNING 
 
Det övergripande syftet med denna avhandling är att bidra till en ökad 
förståelse av beställarens roll som beslutsfattare avseende leverantörsledd 
innovation. Analysen fokuserar på den professionella beställarens 
förmåga att hantera information om innovationer som går utanför de 
nuvarande referensramarna. Avhandlingen diskuterar hur denna 
förmåga hos beställarna kan förstås i termer av dess potentiella inverkan 
på beslutsfattarnas bedömningar och beslut gällande leverantörsledda 
innovationer. Innovationer som behandlas i denna forskning är 
sprungna från industriellt byggande, där entreprenörer och 
materialleverantörer under många år har utvecklat metoder, 
organisation och tekniska lösningar. Beställare förefaller inte i någon 
högre grad ha stöttat denna utveckling och det finns indikationer på att 
många fortfarande upplever detta som nytt och annorlunda.  
 
Den teoretiska referensramen integrerar teori om 
informationsprocessande i organisationer, meningsskapande 
kommunikation och beslutsteori. För att kunna beakta tolkningar, 
betydelser och bedömningar som beställare gör så har flera olika 
datainsamlingsmetoder använts. Dessa har adresserat beställare och 
entreprenörer, inom och mellan byggprojekt. Avhandlingens samlade 
resultat, baserade på de teoretiska och empiriska diskussionerna, 
presenteras i form av ”propositions” vilka kopplas till tidigare 
byggforskningsresultat. 
 
Vid beslutsfattande som rör industriellt byggande och relaterade 
innovationer saknar kunderna inte bara information. De måste också 
kunna hantera en mångfald av nya betydelser och motstridiga 
tolkningar. Här indikerar resultaten att beställarnas förmåga är låg 
utifrån nuvarande sätt att organisera informationshantering och 
kommunikation. Det föreslås vidare att om innovationen skiljer sig 
avsevärt från konventionen (status quo), så blir det än viktigare att i 
organisationen möjliggöra ett medvetandegörande av olika tolkningar 
och förståelse. Detta för att öka förutsättningarna för beslutsfattare att 
kunna komma fram till även sådana slutsatser som strider mot 
etablerade föreställningar. Att utgå från en fördefinierad mening, i 
termer av t ex specificerade lösningar i anbuden, policys och 
beslutskriterier kan stödja beslutsfattande gällande konventionella 
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lösningar men samtidigt blockera utveckling och implementering av 
innovationer. Den dominerande projektlogiken inom byggandet 
föreslås också begränsa och separera meningsskapande inom såväl som 
mellan organisationer och därmed vara en potentiell 
kommunikationsbarriär mellan beställare och entreprenörer, särskilt vid 
kommunikation gällande innovationer som leder mot en förändrad 
byggprocess. 
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1. INTRODUCTION
The construction industry in Sweden has received criticism for being 
slow, conservative, non-innovative and falling behind other industries 
where improvements and developments are concerned. The same has 
been said about construction in a wider international context (c.f. 
Rosenfeld, 1994; Winch, 1998), although more recently the weakness 
of construction when compared to other sectors has been called into 
question (c.f. Dubois and Gadde, 2002; Winch 2003). Nevertheless, 
just like any sector or industry, construction needs to develop and 
improve continuously (c.f. Larsson et al., 2006; Winch 2003). 

 
Within the Swedish construction industry, examples of contemporary 
innovations are those loosely referred to and brought together under 
the heading of “industrialized construction”. Innovations in 
contemporary industrialized construction have typically been led by 
the supply-side and the label per se encompasses novelty in many 
different areas (comparable to all types of innovation as defined by 
OECD, 2005). Such areas include new methods of construction (e.g. 
off-site manufacturing), new forms of organization and cooperation 
within the construction process (e.g. integration of the value network 
and new business models), new technical solutions (e.g. development 
and employment of building systems) and a “new” construction 
material (timber in multi-storey buildings) (c.f. Tykkä et al., 2010; 
Mahapatra et al., 2012).  

 
Over many years, Swedish industrialized building companies have, in 
several cases, developed their methods, organization and technical 
solutions and industrialized construction is now gaining market share. 
Yet, professional clients do not seem to assist the progress of 
industrialized construction (see e.g. Statskontoret, 2009) and there are 
indications that Swedish clients still experience industrialized 
construction as new and different from what is perceived as 
“conventional”, thus there is client uncertainty. The definition of an 
innovation according to Rogers (2003, p.12) therefore, seems relevant 
when addressing industrialized construction from the clients’ 
perspective: [an innovation is] “…an idea, practice, or object that is 
perceived new by an individual or other unit of adoption”. 
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In her research on the innovation competence of repeat public sector 
clients in the Australian construction industry, Manley (2006) stated 
that clients’ innovation competence is a major determinant of 
supplier/industry innovation. To help take full advantage of the 
innovation potential of the construction industry, it needs innovation 
competent clients (ibid.). Innovation competence, as discussed by 
Manley (2006), can be described using the “absorptive capacity” 
construct which was introduced by Cohen and Levinthal (1990). 
Cohen and Levinthal (1990 p.128) originally defined this concept as 
the “ability of a firm to recognize the value of new, external information, 
assimilate it, and apply it”. Manley (2006, p.1297) noted that by 
following the logic introduced by Cohen and Levinthal (1990) the 
innovation competence of construction clients “is a function of the ability 
of the client to adopt or absorb innovations generated by construction industry 
stakeholders”. The importance of the client to the overall development 
of the Swedish construction sector has been highlighted by various 
Swedish government enquiries (e.g. SOU, 2000; 2002; Statskontoret, 
2009), by professionals through outlets such as trade magazines and by 
client interest organizations themselves (e.g. The Swedish 
Construction Clients Forum). However, none of these bodies have 
explicitly stated what the client-role expectations actually are, that is, 
what clients expect themselves to do and what other stakeholders 
expect clients to do.  

 
The skewed distribution within construction management research 
between the supply-side perspective and the demand-side perspective 
(as identified by, for example, CIB1) is also prevalent within research 
that targets industrialized construction. Even though industrialized 
construction companies have been the subjects of quite extensive 
research (the appended list of publications within the Timber Structure 
Research Group serves as just one example), clients’ perceptions and 
responses to the outcome of these efforts have not received equal 
attention. A better understanding of industrialized construction in 
Sweden from the construction client’s perspective is considered to be 
of importance for the further development of industrialized 
construction. However, limited demand-side enthusiasm for 
industrialized construction could result from problems the construction 

                                             
1   CIB is the acronym of the former name: "Conseil International du Bâtiment". The abbreviation 
has been kept but the full name changed in 1998 into: International Council for Research and 
Innovation in Building and Construction. http://www.cibworld.nl/site/home/index.html 
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clients’ experience when encountering new developments presented 
by the supply-side. In such cases, a better understanding of the 
rationale behind clients’ behaviour, with reference to clients using 
approaches that do not encourage or even prevent supplier-led 
innovations, could also contribute to a better understanding of the 
client role in construction innovation. 
 
The Swedish construction client, according to the Swedish planning 
and building act (PBL), is the body that “carries out or assigns to others to 
carry out construction, demolition or land work”. This is consistent with the 
characteristics of a client identified by Hartmann et al. (2008), namely 
that clients initiate, commission and pay for construction projects. By 
contracting with providers of the required goods and services, clients 
constitute the relationship between the demand-side and supply-side 
(Atkin & Flanagan, 1995). Subsequently, clients’ decisions are often 
concerned with significant capital expenditure, which is of great 
importance to both the construction sector and society in general. It is, 
therefore, argued that one significant aspect of the client role is that of 
decision-maker, deciding on actions such as investments in new-build. 
Swedish construction clients have themselves also stressed the 
importance of their ability to make decisions in order for a project to 
succeed (Frödell et al., 2008).  

 
In addition to PBL, the Swedish construction clients’ forum has stated 
that clients’ responsibilities include the interpretation and translation of 
the needs, expectations and desires of users, along with society’s 
demands for a sustainable built environment, into requirements and 
prerequisites for the construction project. This relates to a second 
general client characteristic identified by Hartmann et al. (2008), that 
clients formulate and communicate the project requirements that need 
to be accomplished for the intended usage. Hartmann et al. (2008) 
concluded that, on one hand, this means that the client represents the 
interests of the end user but, on the other hand, means that the client is 
acting for the owner who has financed the project for strategic reasons. 
As a result of their mixed role as initiator of construction, contracting 
part, owner and manager of the business (Boyd and Chinyio, 2006) 
client decision-making is associated with both the short-term and 
long-term goals set out for that particular client organization. Given a 
decision-making context like this, there is likely to be a collection of 
diverse views among stakeholders and conflicts to consider between 
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the goals set for the project and the goals of the organization (c.f. 
Hartmann et al., 2008). This demonstrates the complex context in 
which client decisions are made. 

 
To support decision-making, clients are managing information. As a 
transitive verb, “manage”, according to the dictionary2, means “to 
handle or direct with a degree of skill” and also “to work upon or try to alter 
for a purpose”. By applying these definitions, it is likely that client 
organizations dealing with complex decisions have varying abilities to 
handle information to support this task. Furthermore, clients managing 
information do this for a purpose. This purpose can also differ between 
clients, as well as between information receivers and suppliers within 
any communication process. But what can be considered skilful 
information handling and for what different purposes are clients 
managing information? 

 
By taking an information processing view of organizations (e.g. March 
and Simon, 1958; Galbraith, 1973; Daft and Lengel, 1986), it can be 
seen that client organizations as well as construction projects (Winch, 
2002) can be regarded as information processing systems. A common 
assumption, following the line of reasoning introduced by Galbraith 
(1973), is that the purpose of information processing is to reduce 
uncertainty. To manage information for this purpose is concerned with 
minimizing the gap between the information available and the 
information needed at the point that decisions are made (c.f. ibid). 
However, most decisions are made without access to complete 
information. The consequence of this is that judgments made by 
decision-makers are bounded in their rationality (March and Simon, 
1958). So whilst decision-makers may attempt to make optimal 
decisions, they seldom have the means to actually do so. Besides 
normative theory, which ignores this dilemma and assumes complete 
information, the field of decision-making can, roughly speaking, be 
divided into a prescriptive part and a descriptive part. Whilst the 
prescriptive decision-making researcher is concerned with suggesting 
(or prescribing) methods for making optimal decisions, the descriptive 
decision-making researcher is concerned with “the bounded way in which 
decisions are actually made” (Bazerman 1998, p.5). The latter is the 
position taken in this research. 

                                             
2   http://www.merriam-webster.com/dictionairy/manage 
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Many contemporary construction management practices presuppose 
rationality. Applying a static view to, for example, risk management, 
mathematical models can be prescribed to support more rational 
decision-making that leads to optimal decisions. However, since the 
information to allocate probabilities properly is often lacking, the way 
in which the risk is determined needs to be considered. Dealing with 
the time-consuming demands resulting from rational decision-making 
is not viable in real life managerial practice (Bazerman, 1998) and 
construction is not regarded as an exception in this respect. When 
introducing new solutions, the data to allocate probabilities is also 
generally not in the clients’ possession. Also, from a prescriptive point 
of view, new technology offers ICT solutions to be employed for 
communication and information exchange, supporting more rational 
decision-making and optimized decisions. In construction, BIM 
(Building Information Modelling), for example, supports the provision 
of information among construction stakeholders. Other solutions for 
3D (or (3+n)D) modelling have also been suggested to reduce the 
number of communication barriers, in terms of perceptual gaps relating 
to how conventional drawings are interpreted and trade-specific 
symbols are understood. These ICT tools, when technical issues are 
solved, support the timely transfer of (large) amounts of data. ICT 
tools, though, are not equally fit to manage how information is 
interpreted and how the meaning of it is understood by different 
stakeholders. For decision-making in construction, the latter is 
considered crucial. Even though clients and industry, as suggested by 
Boyd and Chinyio (2006), share a world defined by the building and 
are thus looking at the same thing and even using the same words, 
they still do not see, hear or mean the same thing.  

 
This gap between clients and contractors is further expanded by the 
introduction of radical or multi-dimensional innovations such as 
industrialized construction. A study by Levander et al. (2009), focusing 
on client uncertainty, showed that clients expressed a need for 
information concerning the timber framed, pre-fabricated volumes 
studied. At the same time, clients seemed unable to define what 
questions to ask and thus what information to request. Instead of 
pointing towards an explicit need for information, the results seemed 
to indicate that clients might be in a situation where managing 
information involves something else besides information provision. 
The more information a decision-maker is missing, the more likely it is 
that they will rely on rules of thumb (c.f. Tversky and Kahneman, 
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1974) to simplify information processing and fill in information gaps 
(March, 1994). But what does “relying on rules of thumb” mean when 
clients have to make judgments on areas that include innovations and 
what is the outcome of such decision-making when information gaps 
are filled using previous experience in order to make judgments about 
radical changes? How do clients respond to the lack of information 
about industrialized construction and if more information is not the 
answer to the decision-making problem, then what is? 

 
To address questions like these, the concept of “managing information” 
needs to refer to more than the ability to manage the transfer of 
information efficiently across external and internal boundaries. As has 
been argued, especially when innovations are leading the already 
complex client decision-making away from the status quo, “managing 
information” needs to consider how the multiple meanings of 
information and conflicting interpretations between stakeholders are 
managed and how this affects the subsequent judgments. 

 
There now follow three contextual “snapshot-illustrations” of the 
background to the problem from the data material collected for this 
research: 

By innovations and new-thinking, industrialized building 
contractors see themselves enabled to deliver requested building 
functions at a lower cost. Low(er) initial costs offered by contractors 
are interpreted by clients to mean low(er) quality, a view based on 
clients’ previous experiences. Is this inference correct? The clients do 
not know it as an actual fact but it affects their judgment of the 
innovation, about which they have no previous knowledge. (See 
paper IV “Sustaining Inertia? Construction clients’ decision-making 
and information–processing approach to industrialized-building 
innovations”.) 

 
Clients conclude that asking for very specific solutions can prevent 
them from experiencing unwanted surprises and is therefore a 
common practice amongst many client organizations. At the same 
time, clients, who have successfully tried out industrialized building, 
state that such behaviour obstructs, even stops, progress and 
development. (See paper IV, and chapter 4 “Findings into clients’ 
ability to manage information for decision-making”.) 
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The client organization is represented by a number of people. “Who 
is the client, really?” an on-site project manager asks. Both he and 
the client’s representatives conclude that they do not share the same 
view of goals that have been agreed. Some of the client 
representatives have a project view, others a business view, which 
affects how the goals for the final building are interpreted and how 
different client representatives intend those goals to be reached. The 
latter particularly concerns the management of the building process, 
which is intimately interwoven with the contractors’ application of 
industrialized building. (See paper VI, “Barriers to Client-
Contractor communication in building projects”, and chapter 5 
“Propositions”.) 

1.1.The purpose of the research and underlying 
assumptions

The overall purpose of this research from a construction-context 
viewpoint is to further the understanding of the role of the 
construction client as a decision-maker, focusing on the ability to 
manage information for decision-making on supplier-led innovation. 
This purpose is achieved by studying clients who, as part of their 
investment decisions, could be faced with industrialized construction as 
one possible alternative.  
 
The research focuses on the professional public/private client, 
particularly those who are well-informed (c.f. Newcombe, 1994; 
Rowlingson, 1999) and build either to accommodate the organization 
or to own, let and maintain (c.f. Frödell et al., 2008) for business 
purposes. Some of the professional clients studied are regarded, 
however, as “partially informed” when it comes to making decisions 
on new build projects due to the infrequency of them making such 
investments (c.f. Newcombe, 1994; Rowlingson, 1999). As further 
described in the methodology chapter, as well as in the methodology 
sections of the appended papers, private and public clients have been 
studied along with clients in areas of both growth and stagnation. 
However, the client perspective that most affects the analysis in this 
thesis is the one between the client as an organization, the client as an 
individual representing an organization and the client with a building 
project perspective or a business process perspective (see figure 1 for an 
illustration). 
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The industrialized construction/building3 particularly addressed in this 
research is timber-framed building (using solid wood elements or 
producing lightweight volumes) and companies competing in the 
Swedish market for housing (providing multi-dwellings) and/or non-
housing (typically kindergartens and school buildings). The rationale 
behind this choice is that these companies represent a broad spectrum 
of industrialized construction (as defined by Gibb, 1999) within the 
market for building. Within this context, the industrialized building 
companies studied represent innovation as understood in a wider frame 
of reference than just the national market (c.f Tykkä et al., 2009). 

 
Figure 1. Four generic client perspectives displayed by combining 

the focus taken by the client, and the focus taken on 
the client 

An important assumption guiding this research is that organizations 
process information to support decision-making. The choice of the 
theoretical frame of reference developed and employed in appended 
papers has been influenced by the assumption that decision-makers 
within organizations interpret information and make judgments. 
Consequently, decision-makers make judgments on innovations which 

                                             
3 Due to inconsistent use of the words in appended papers the following clarification is made: 
construction refers in this thesis to building construction i.e. house building and non-housing. 
However, construction clients can, though they are mainly building construction clients, also be 
clients of civil and engineering construction such as e.g. bridges. 
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can be biased, not only due to uncertainty but also due to different 
people interpreting the same information in different ways, depending 
on for example them having different frames of reference.  
 
The theoretical framework which has emerged during the course of 
this research draws on behavioural decision theory and  organizational 
information processing theory, including also human communication 
of meaning and meaning-making in (and between) organizations. With 
this framework as a point of departure, the understandings and 
potential implications of the separate and combined findings from the 
appended papers, and the data material in full, are presented as four 
propositions elicited towards a theory of managing information to 
unblock supplier led innovation in construction. The purpose towards 
theory construction should be seen as a means to increase 
understanding rather than a goal in itself. 

1.2.Disposition 
The introduction to this thesis is intended to present main findings 
from the appended papers (I-VI) and to discuss the authors view on 
the contribution of this research to the construction management 
research community.  
Chapter 1:  This presents the background and motives for the 

purpose of the research, which is to further the 
understanding of the role of the construction client as a 
decision-maker, focusing on the ability to manage 
information for decision-making on supplier-led 
innovation. 

Chapter 2: In this chapter, a compilation of the main theoretical 
frames of reference from the appended papers is 
presented. 

Chapter 3:  The methodological position taken by the author is 
discussed alongside the subsequent multiple methods 
approach, characterizing data collection and analysis for 
this research. Methodological problems and alternative 
approaches are also briefly addressed in this chapter. 

Chapter 4:  This chapter consists of the summaries of the appended 
papers, including the author’s thoughts on their separate 
and combined contribution to the thesis.  
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Chapter 5:  By combining theoretical and empirical understandings 
in a construction context, four propositions are in this 
chapter elicited towards a theory of managing 
information to unblock supplier-led innovation in 
construction. 

Chapter 6:  This final chapter consists of a closing discussion 
addressing the main implications of the research 
findings, the perceived research limitations and the 
author’s suggestions for further research. 
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2. THEORETICAL FRAMEWORK USED IN 
APPENDED PAPERS 

This chapter is divided into three sections. It is principally a 
compilation of the main theoretical frames of reference used in the 
appended papers including: 

A decision theory perspective on managing information (section 
2.1)  
An organizational information processing theory perspective on 
managing information (section 2.2)  
A communication process perspective on managing information 
(section 2.3) 

2.1.A decision theory perspective on managing 
information 

The rational model of decision-making, sometimes referred to as a 
model for problem solving, assumes that the decision-maker follows a 
step-wise process in a completely rational manner (see text books on 
managerial decision-making such as Bazerman, 1998 or books on 
organizational behaviour such as Robbins, 2005). Whilst appearing 
logical and appealing to most people, this normative model is based on 
assumptions that are very seldom fully met (see table 1). 
 
The normative model is considered to be applicable to routine 
decisions where the same decision has been made many times, 
following an experience based, formal procedure (Butler et al., 1993). 
Moving beyond routine decisions, Herbert Simon, together with 
colleagues at the Carnegie School (c.f. Simon, 1957; March and 
Simon, 1958; Cyert and March, 1963), suggested that individual 
judgment is bounded in its rationality. Decision-makers often lack 
important information and thus uncertainty is present throughout the 
whole decision-making process.  
 
The modern understanding of ‘judgment’ comes, in part, from the 
work of Nobel laureate Daniel Kahneman and his colleague Amos 
Tversky (e.g. Tversky and Kahneman, 1974; Kahneman and Tversky, 
1979). The more information that decision-makers lack i.e. the more 
uncertainty, the more likely it is that they will rely on a number of 
simplifying strategies and cognitive rules of thumb i.e. heuristics (c.f. 



THEORETICAL FRAMEWORK 

12 

Tversky and Kahneman, 1974) to simplify information processing and 
fill in the gaps in the information (March, 1994). 

 
Table 1. Important assumptions in the rational model of decision-making 
Steps Assumptions Common violations of the assumptions 

Define the 
problem that 
needs to be 
solved 

The problem is 
perfectly defined 

The decision-maker does not fully understand the 
problem, defines the problem in terms of a solution 
already thought of, misses the overriding “bigger 
problem”, mistakes the problem for its symptoms 
(Bazerman, 1998). 

Identify all 
criteria relevant 
to the decision- 
making process 

All criteria relevant 
to the decision are 
identified and 
perfectly described 

The list of criteria relevant to the decision is likely to 
be far from exhaustive and the decision-maker will 
only identify a limited number of criteria (Robbins, 
2005). 

Weight the 
identified criteria 
according to their 
relative value or 
importance 

The weights 
allocated to each 
criteria perfectly 
describe the 
preferences of the 
decision-maker (or 
the organization 
that the decision-
maker belongs to) 

Preferences of decision-makers are not always clear 
(Robbins, 2005). To rank and weight criteria 
unequivocally to reflect their importance calls for 
different stakeholders having the same preferences. 
Preferences are not constant i.e. specific criteria and 
weights assigned to them are often not stable over time 
(Robbins, 2005).  

Generate a full 
list of alternatives 
or possible 
courses of action 
for solving the 
problem 

All alternatives are 
identified and 
perfectly defined 

The model assumes that all viable alternatives are 
identified (Robbins, 2005). According to Bazerman 
(1998) an inappropriate amount of time is often spent 
searching for alternatives whilst an optimal search ends 
when the cost of searching outweighs the value of 
added information. According to researchers such as 
Cyert and March (1963), there is also a tendency to 
stop when an alternative that meets the target 
requirements is found i.e. a satisfactory rather than the 
optimum alternative tends to be the outcome of the 
decision-making process. 

Assess and rate 
each alternative 
on each criterion.  

The decision-maker 
can perfectly assess 
all consequences of 
all alternatives on 
all criteria and rank 
the alternatives 
accordingly 

This is a difficult stage as it most often requires the 
prediction of future events (Bazerman, 1998). Since 
the future is unknown, even good forecasts cannot 
ensure a perfect assessment. 

Finally, make the 
decision based on 
the result from 
the calculation of 
which alternative 
has the highest 
value or benefit 

The decision-maker 
chooses the highest 
ranking alternative 

The assumption neglects such things as political 
aspects and personal preferences. Decisions can reflect 
the purpose of the most powerful people (March, 1962) 
rather than the alternative with the highest value 
according to the rational model. 
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According to Tversky and Kahneman (1974) this may explain why the 
actual decisions made do not agree with the normative, rational model 
and often do not result in the best solution. From a descriptive point of 
view, however, Payne et al. (1993) emphasized that the decision-
maker under the bounded-rationality constraint produces an intelligent 
response to decision problems by using heuristics in order to come to a 
good decision whilst limiting cognitive effort. Gigerenzer and 
colleagues (e.g. Gigerenzer, 2007; Gigerenzer and Sturm, 2011) 
described how the use of heuristics, when applied to the right 
environment or population (what they called ecological rationality), 
can lead to judgments that are even more accurate than strategies that 
use more information and optimization methods.  
 
Although these cognitive rules of thumb save time and are helpful for 
making inferences within a given population to which decision-maker 
experience apply, they can also result in cognitive biases. Cognitive 
biases are systematic errors in not only the inferences decision-makers 
draw from information but also the judgments that are based on those 
inferences and the decisions made using those judgments (Zimbardo et 
al., 1995). This does not necessarily mean that the decision-making 
process and the use of cognitive rules of thumb are erroneous. Rather, 
as suggested by Zimbardo et al. (1995, p.332), it is a matter of being 
able to “adequately discriminate between appropriate and inappropriate 
conditions for their use”. 
 
In their work on prospect theory, Kahneman and Tversky (1979) 
discussed how individuals react differently to gains and losses. For 
example, they found that decision-makers are risk-averse with respect 
to gains but are risk-seeking with respect to losses. This implies that a 
more certain, or higher probability, choice is preferred even if it offers 
lower returns than the alternative. Besides individuals’ reactions to 
gains and losses, other cognitive biases such as anticipated regret (Bell, 
1982) and the status quo bias (Samuelson and Zeckhauser, 1988; Ritov 
and Baron, 1992) have been suggested as playing a strong role in 
decision-making when there is uncertainty. Empirical tests of 
predictions using regret theory have provided mixed results; 
nevertheless, the idea that people take regret into account when 
making decisions has been demonstrated (Zeelenberg, 1999). 
Zeelenberg (1999) discussed conditions that impact on regret. He 
suggested that regret will be a more prominent bias when the decision 
is important (either socially or because of high stakes), when issues 
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such as trade-offs are implied between important attributes of different 
alternatives and when the decision cannot be reversed (ibid.). 
Zeelenberg (1999) also suggested that decision-makers tend to reject 
outcomes that will not take place for a long time and base their 
decisions on outcomes that are more imminent.  
 
When faced with new alternatives, the decision-maker often continues 
with the current or previous decision made i.e. the status quo 
alternative (Samuelson and Zeckhauser, 1988). Carrying on with the 
status quo alternative could, for example, be about following regular 
company policy or purchasing the same product brands (ibid.). 
According to Samuelson and Zeckhauser (1988), the status quo bias 
seems to be stronger when the number of alternatives is high and 
weaker when the decision-maker has strong individual preferences for 
an alternative. They suggested further explanations for the status quo 
bias such as the presence of uncertainty and cognitive misperceptions as 
well as decision-makers avoiding regret and having a drive for 
consistency (ibid.). 

2.2.An organizational information processing theory 
perspective on managing information 

In organization theory, models focusing specifically on information 
started to appear during the 1970s. Building on work by people such as 
March and Simon (1958) and Cyert and March (1963), these models 
applied an information processing view of organizations, regarding 
organizations as essentially information processing systems.  
 
Galbraith (1973, 1974, 1977) and other organization theorists, building 
on early work in psychology, regarded uncertainty as the absence of 
information (c.f. Tushman and Nadler, 1978).  To reduce uncertainty, 
the idea has been that one needs to enable additional data processing 
and that organizations need to ask a large number of questions, acquire 
information and obtain answers, as described by researchers such as 
Daft and Lengel (1986). As with normative decision models, there is a 
logical appeal to this idea. Filling information gaps by providing 
complete information is a prerequisite for the rational model of 
decision-making. Uncertainty reduction is also a prerequisite for 
establishing and managing risk, where risk is defined as “the condition of 
uncertainty where enough information is available to assign a probability to the 
occurrence of an event” (Winch 2006, p.167). Most decision-makers want 
to achieve certainty in an uncertain world; Bazerman (1998) stated that 



THEORETICAL FRAMEWORK 

15 

they therefore fail to accept that decisions often need to be made in the 
face of uncertainty. As with normative decision models, there are also 
assumptions underlying this idea about uncertainty reduction. Daft and 
Lengel (1986) noted that reducing uncertainty by providing additional 
data presupposes that people work in an environment in which 
questions can be asked and answers obtained, which is seldom the case 
outside the controlled environment of a psychology laboratory. An 
organization’s position can often be interpreted in more than one way 
and the participants can either find themselves in a position of not 
knowing what questions to ask, or of there not being any clear answers 
to questions that have been asked (March and Olsen 1976). Assuming 
that additional data, even when available, always reduce uncertainty 
has also been called into question by Daft and Lengel (1986), who 
suggested that new data can often be confusing and may, in fact, even 
increase uncertainty. These researchers proposed that, in reference to a 
concept introduced by Weick (1979), “equivocality…may provide richer 
and more accurate assessments of organizational behaviour” (Daft and Lengel 
1986, p. 569). Equivocality as a concept addresses the human problem 
of managing multiple meanings of information and conflicting 
interpretations (Weick 1979, Daft and Lengel 1986).  By introducing 
equivocality to the field of organizational theory as an alternative 
reason for organizing, Weick (1979) prepared the groundwork for an 
alternative approach to information processing.  The acknowledgment 
of equivocality implies that more information is not the sole solution 
in situations where people can make different interpretations. Indeed, 
as has been implied from the uncertainty/equivocality framework 
presented by Daft and Lengel (1986), earlier research within the field 
of organizational design may have oversimplified information 
management in organizations by focusing on data counting. 
 
The organization managing information in an attempt to reduce 
equivocality seeks clarification, problem definition and agreement 
through the exchange of subjective views and opinions rather than 
answers to explicit questions (Daft and Lengel 1986).  These 
conclusions were supported by Weick (1995), who stated that 
confusion created by multiple meanings (i.e. equivocality) calls for 
social construction and invention, whilst ignorance created by 
insufficient information (i.e. uncertainty) calls for more careful 
scanning of the environment and discovery.  Elaborating on the 
definition of uncertainty made by Galbraith (1973), Daft and Lengel 
(1986) concluded that to reduce equivocality, ‘richness of information’ 
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rather than ‘information amount’ is the key.  This line of reasoning 
was further developed into what is known as media richness theory 
(MRT). 
 
MRT was initially presented in the context of explaining why 
organizations process information.  It builds on a proposition that 
"structural mechanisms fit along a continuum with respect to their capacity for 
reducing uncertainty or for resolving equivocality for decision-makers" (Daft and 
Lengel 1986, p.560), for an illustration, see figure 2 in appended paper 
II. MRT also provides a conceptual framework for ranking media 
from the richest (face-to-face meetings and communications) to the 
leanest (rules and regulations, non-personalized written information). 
This ranking builds on the suggestion by Daft et al. (1987, p.358) that 
media differ in their “capacity to facilitate shared meaning” and refer to the 
following characteristics as “media richness”: 

The personal-impersonal nature of the medium 
The speed of sending and receiving 
The availability of cues assisting the receiver in gaining the 
accurate meaning 
The opportunity for immediate feedback 

 
A mismatch between equivocality and richness i.e. high equivocality 
and low media/information richness, is one possible explanation for 
communication and decision-making failure. For example, standard 
reports applied to equivocal problems will not accommodate the 
subjective nature of those problems, as the data may oversimplify them 
and crucial cues may be lost (Daft et al., 1987). Moreover, for 
objective, well understood problems, face-to-face communication may 
not be appropriate as such discussion may contain unnecessary, surplus 
meaning that overcomplicates the communication and even distracts 
the receiver from the actual (routine) message (Daft et al., 1987). 
However, as Daft and Lengel (1986) acknowledged, in the real world 
the two concepts of uncertainty and equivocality are related. 
Subsequently, high levels of equivocality may require some new data 
just as circumstances that demand new data may also generate the need 
for its interpretation.  
 
Contrary to its initial purpose, Media richness theory (MRT) has been 
known to serve as a normative model. That is, professionals have used 
the theory to guide the selection of communication media. Following 
on from this practice, MRT has been criticized. Ngwenyama and Lee 
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(1997), for example, stated that MRT considers the richness and 
ranking of any medium as fixed, "regardless of any and all differences in the 
individuals who use it and the organizational contexts where it is used" 
(Ngwenyama and Lee 1997 p.147). Ngwenyama and Lee (1997) also 
presented an alternative view of ‘richness’ and suggested that when 
determining whether or not communication richness is present, 
researchers should not focus so much on the features of the process of 
communication but rather on such aspects as whether or not mutual 
understanding actually occurs (Ngwenyama and Lee, 1997). 
 
With reference to researchers investigating strategic decision-making 
from a cognitive perspective (i.e. Schweiger et al., 1986; Schweiger 
and Sandberg, 1989; Schwenk, 1989), Neill and Rose (2007, p.306) 
stated that “superior decisions are best arrived at when multiple meanings can 
interact rather than when differing views never surface”. Neill and Rose 
(2007) further examined the emergence and effect of equivocality 
during organizational decision-making and concluded that decision-
making focused on what is known, within a set frame of reference or 
status quo, will involve less equivocality. Furthermore, they concluded 
that organizations that permit the emergence of equivocality and 
manage equivocality by properly exposing the decision-making process 
to multiple meanings and conflicting interpretations, can release the 
organization from reinforcing the status quo and thus allow for 
innovation (ibid.). Reducing equivocality by reductionism, by 
avoiding it or making simplifications, can “promote inertia and tunnel 
vision” instead, according to Neill and Rose (2007, p.311). 

2.3.A communication process perspective on 
managing information 

Perhaps the best known model of communication was developed by 
Claude Shannon and Warren Weaver more than 60 years ago 
(Shannon and Weaver, 1949). However, the applicability of 
transmission models to communication problems beyond the strict 
engineering problem of transmitting a signal, as was the focus of 
Shannon and Weaver’s research, has been roundly criticized over the 
years. First and foremost, these criticisms have been concerned with 
their failure to address the interpretative element of communication, 
including the subjective nature of messages and the recognition that 
the receiver’s interpretation of a message can often differ from that 
intended by the sender. Lending from previous sections, one could 
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infer that equivocality is neglected. For example, Berlo (1960) stated 
that people can never share the exact meaning and, furthermore, that 
they can only share similar meanings to the extent that they are sharing 
similar experiences.  
 
Conceding with the notion by Ngwenyama and Lee (1997) presented 
in the previous section, the media is not the only communication 
process feature that deserves attention in this respect. From the 
perspective of communication process models, meaning transfer and 
meaning-making between communicating parties have been suggested 
to be affected by such things as personal factors, systems factors and by 
dynamic factors. 

2.3.1 PERSONAL FACTORS 

Torrington and Hall (1998) identified barriers to communications such 
as the interpretation of meaning in communication based on the 
receiver’s personal frame of reference and using cognitive shortcuts for 
interpretations and judgments. An example of the latter is a situation 
where people make interpretations based on their expectations of the 
sender, according to their socially constructed views (ibid.). Cognitive 
dissonance is another well-researched phenomenon that was presented 
as a communication barrier by Torrington and Hall (1998). When 
information conflicts with established beliefs, both the receiver’s 
understanding and response are distorted by the discomfort of the 
dissonance, leading the receiver to disbelieve, or in other ways 
challenge, the information perceived as being inconsistent with that 
previously known (see also Dainty et al., 2006).  
 
On presenting Meyer Feldberg’s model of human communication, 
Emmitt and Gorse (2003) points towards the models 
acknowledgement of the possibility of the sender and receiver having 
different purposes and the potential inconsistency between the sender’s 
anticipation of the receiver’s reaction and how the receiver actually 
reacts to what is communicated.  Thus, even if both communicating 
parties fully understand what is communicated i.e. the message or the 
information, the outcome of this understanding can differ in terms of 
actions taken and decisions being made. 
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2.3.2 SYSTEMS FACTORS 

The importance of the organizational context and taking an open 
system view of communication is also highlighted in order to 
understand the outcomes of communication in terms of understandings 
and actions. Berlo (1960) acknowledged the social system and culture 
as factors that impacted on, for example, individual values and beliefs 
which in turn affected encoding and decoding of messages. Fisher’s 
(1993) model of communication in organizations also included the 
element of context, as does the further development by Thompson 
and McHugh (2002) who included in their model organizational 
structure, culture, group task characteristics and information from the 
environment.  

2.3.3 DYNAMIC FACTORS 

Berlo (1960) also acknowledged the dynamic aspect of meaning, that 
is, as experience changes so do meanings. The importance of 
acknowledging the non-sequential nature and the interpersonal 
dynamics of communications have, more recently, been stressed 
respectively by Thomson and McHugh (2002) and Dainty et al. 
(2006). Whilst communication models like the one presented by 
Shannon and Weaver (1949) took an objective perspective on 
communication (transfer of objective messages) and later models a 
subjective one (sharing meaning by focusing on the transfer from 
sender to receiver), dynamic factors have been stressed more and more. 
By this the discussion is moving from meaning transfer, where the 
receiver’s understanding relative to the sender’s understanding is at 
focus, to rather acknowledge mutual influence and meaning-making. 
Related to this, it has been suggested that an important purpose of 
communication is the facilitation of the acknowledgement of multiple 
meanings. This is referring back to the conclusions by Neill and Rose 
(2007) presented in the previous section i.e. highlighting the 
importance of providing opportunity for multiple meanings to interact 
and conflicting interpretations and views to surface.  
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3. METHODOLOGY AND THOUGHTS ON  THE 
RESEARCH DESIGN 

The methodological position taken and the subsequent research 
strategy and design choices, including the data collection methods 
employed, is now discussed. 

3.1.Research methodology 
This section is written in the active voice since I acknowledge the 
impact of myself as a researcher on the research process as well as on 
the interpretation of information. 

3.1.1 RESEARCHER’S CONTEXT AND BACKGROUND 

I have been a member of the research group ‘Timber Structures’ at 
Luleå University of Technology for approximately three and a half 
years. Research within this group covers structural engineering and 
construction management (see further list of publications at the end of 
the thesis) and the overarching research idea is the development of 
industrialized construction companies by integrating these areas. The 
rationale for concentrating on timber-framed building lies in the 
research group’s main focus. The knowledge that the group already 
had about the role of the client had been amassed over more than a 
decade of study and collaboration with construction companies, many 
of which considered themselves to be ‘industrialized building 
companies’. It is this background knowledge, highlighted in the 
research proposal for funding, that was the basis for my research 
project and set the point of origin for my research endeavour. More 
specifically, it influenced me into focusing initially on understanding 
client uncertainty with the intended purpose of presenting 
opportunities for converting uncertainty into calculable risk. Although 
the purpose shifted, the discussion that followed from these initial 
intentions, as a contrast to the purpose and position adopted later on, 
laid the foundation for a discussion of the implications for practitioners. 
Furthermore, contractors had, for many years and in different research 
projects, presented examples of how their intended methods of 
managing the building process impacted on, and were obstructed by, 
client decision-making. In paper V, this is discussed implicitly through 
the idea of need for process flexibility. 
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Paper I (written in conjunction with paper V) describes the 
amalgamation of my own ideas and the research group’s early 
conceptualization of the competitive impact of industrialized building 
in Sweden, expressed in terms of the forces driving and restraining 
change. On discussing the suggested conceptual model from paper I 
with the project partners (two client organizations and two contractor 
organizations, further described in the section 3.2 as Clients A & B and 
Contractors C & D), the problem of restraining forces was interpreted 
in terms of clients not being able to understand clearly or distinguish 
between “what is”, “what could be” and how this “is understood and 
communicated”. This exerted a great influence on the adoption of the 
organizational information processing perspective (see further papers 
II-VI), specifically adding the concept of “equivocality” (introduced by 
Weick, 1979) as a complementary concept to that of “uncertainty” (as 
defined by Galbraith, 1973). Access to previously collected data (results 
from the analysis are reported in paper II) was also an opportunity that 
emerged directly from interactions within the Timber Structures 
Research Group. 
 
During the main part of my PhD studies, I have also belonged to the 
research competence centre Lean Wood Engineering, LWE4. Within 
LWE, participants represent research focusing on different areas of 
innovation in industrialized construction i.e. methods, organization 
and cooperation, technical solutions and the timber material itself. The 
LWE network facilitated close communication with a leading group of 
practitioners and researchers who were addressing industrialized 
building methods for timber structures in Sweden. This added further 
opportunities to include the potential multiplicity of meanings of 
information between building practitioners, members of the academic 
community and construction clients. 
 
My educational background includes an MSc. in Industrial Work 
Environment with a specialization in production systems, and a 
licentiate degree in Industrial Management. I also worked for ten years 
within the research group were I was awarded my licentiate degree. 

                                             
4 LWE is a competence centre for research and development within three main areas: industrialized 
timber construction, wood manufacturing and interior solutions. The competence centre is 
designed as a joint venture between three Swedish universities in collaboration with partners from 
wood and wood manufacturing industries as well as the building sector. LWE employs about 30 
PhD students and senior researchers. http://www.ltu.se/centres/lwe (2012-01-28) 
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Thus, rather than background knowledge and experience from the 
field of study, my ideas are formed by management and organization 
theory and industrial/process industry practices. I think that this has 
affected how the research was carried out, not least concerning the 
choice of theoretical framework. Moreover, lacking the knowledge 
and frames of reference shared by the subjects studied during the 
research, I initially experienced difficulties with interpreting and 
understanding “construction logics” (i.e. the jargon and assumptions 
taken for granted among the practitioners). The ‘manufacturing logics’ 
of industrialized contractors presented me also with an interpretation 
problem as my experience of manufacturing was not directly applicable 
to the industrialized construction companies’ current practice or their 
clients’ comprehension of it. Facing these personal experiences of 
subjectivity made me reconsider the engineering approach I initially 
had set out to follow, as is further elaborated in the next section. 

3.1.2 RESEARCHER’S METHODOLOGICAL POSITION 

The purpose of the research is to further the understanding of the role 
of the client as a decision-maker. This implies a particular 
methodological position. While positivism is typically concerned with 
reduction in order to make predictions and give explanations, studies 
of interpretivism are, in contrast, typically concerned with 
understanding a given situation. My initial view of the problem, how 
data were collected, interpreted and conclusions drawn, was influenced 
by a subjective view on reality and positions me closer to 
interpretivism and a relativistic view than positivism and an absolutistic 
view. The things that people perceive are dependent on the reality in 
which they act. Different people can, therefore, describe and interpret 
the same phenomena differently, based on such things as experience 
and individual frames of reference. Thus, from the position I take, 
“truth” is not an objective fact but rather a perception influenced and 
dependent upon the context and actors involved. Subsequently, I 
particularly acknowledge multiplicity of meaning in organizational 
information processing, human judgment in decision-making and the 
transfer and making of meaning as a central aspect in communication. 
This is reflected in the assumptions made relating to the purpose of the 
research, in the choice of a multiple methods approach and it has 
guided the direction and development of the theoretical frame of 
reference. 
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The approach to theory construction has been that of abduction, 
presenting propositions where the theory is refined and adjusted 
successively, based on results and empirical investigations, rather than 
that of deduction or a hypothetical-deductive approach. Theory, from 
the position I have taken, has a character more of understanding than 
explaining. As I also acknowledge the high degree of interdependence 
characterizing construction (whether studying technical solutions, 
processes or the contractor-client interface), the position I have taken 
bears a resemblance to that of the systems view. The systems view, 
however, represents a view of reality where it is objectively accessible. 
I recognize that the interdependence acknowledged within any system 
is also presumably present between any system and its surroundings. 
Moreover, individuals within, as well as between, any system can 
interpret reality differently (which is exemplified by, for example, 
conclusions drawn from paper VI). Conclusions and propositions are 
discussed from a broader contextual view than only my own empirical 
data, considering limitations to be an important part of the 
understanding (see further chapter 5 and 6). 
 
After studying construction management researchers and how they ‘do’ 
research, Dainty (2008) argued that construction management research 
either focused on discovering something factual (adopting an objective 
view or what Dainty referred to as an “engineering orientation”) or 
focused on researching with the objective of understanding “how 
different realities are constituted” (ibid p. 4, with reference to Harty and 
Leringer, 2007). The latter is related to the subjectivist approach, 
focusing on finding subjective meaning rather than emphasizing 
causality and generalizability (ibid). Fellows (2010) concluded that the 
positivistic paradigm has dominated construction and built 
environment research, even though more recently the constructivist 
paradigm (employing interpretivism, for example) has come to 
dominate more and more. Fellows (2010) suggested that this emerging 
paradigm has arisen out of debates about the use of triangulation and 
multi-methodology in producing a holistic paradigm, which is 
potentially a more complex, but a more realistic, view. From my point 
of view, the methodological position taken has motivated me to apply 
a multi-methods approach and combine different theoretical frames of 
reference to elaborate on clients (as individual representatives and as 
organizations) managing information for decision-making and its 
potential impact when that decision-making includes supplier-led 
innovations. However, as will be further discussed in the next section, 
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what are typically referred to as qualitative methods have been given 
precedence over quantitative methods throughout the research.  
 
Ontologically, the position I take is also that of subjectivism rather 
than objectivism. That is, the role of the client is formed through 
social interaction and therefore it is constantly changing (c.f. Bryman 
and Bell, 2003). However, in order to contribute to more than just my 
own understanding, I consider it vital to be able to discuss key 
concepts and how these may be interpreted and understood differently. 
The frame of reference is considered to facilitate communication 
concerning the role of the client as a decision-maker. So, the frame of 
reference presented is considered a tool for further intervention and 
discussion. The same is suggested for the model of analysis developed 
and used in paper II, see also section 3.2.2. 

3.2.Research strategy and design 
A method describes the steps taken towards reaching a goal. These 
steps are intimately connected to the methodology. Since research 
studies continuously offer an opportunity for the researcher to develop 
his or her understanding of the field of study, as well as providing 
insights into scientific methods and methodology, it is fair to say that 
this research strategy has emerged rather than followed a preset course 
from the beginning. Nevertheless, the main rationale for the research is 
best described from a case study design perspective (c.f. Miles and 
Huberman, 1994). The preconceptions surrounding the “client’s 
perspective on the client’s role in industrialized construction” were quite 
unexplored and called for rich descriptions; this was taken as a reason 
for starting data collection using a qualitative approach. 
 
The main units for observation were initially selected based on an 
intention to explore client uncertainty about industrialized building 
and related information processing for uncertainty reduction (i.e. 
converting uncertainty into calculable risk as previously discussed). 
Uncertainty reduction, though, came to be questioned as being the 
only reason for client information processing (see further conclusions 
presented in paper II). A demonstration of client uncertainty and 
equivocality might also be found in client-contractor communication 
(as an applied means for managing information, see papers V and VI) as 
well as in client decision-making where it may particularly affect the 
outcome when innovations are being judged (see further conclusions 
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presented in papers III and IV). Client role perceptions and 
expectations (from the perspectives of clients and contractors) were 
found to agree on the following general points (se further section 4.2): 

Clients should make value-maximizing decisions, properly 
weighting quality aspects against costs with a clear focus on the 
needs of the end-users  
Clients therefore need information and knowledge to evaluate 
properly new alternatives such as industrialized construction and 
to understand how these alternatives can offer higher value 

Analysis following from the above led up to the present purpose, and 
client decision-making being explored through two interrelated views: 

Client information processing for decision-making on new-build 
(see findings in section 4.3)  
Barriers to client-contractor communication in and between 
projects (see findings in section 4.4) 

3.2.1 DATA COLLECTION METHODS 

Based on the methodological position taken, multiplicity of meaning is 
presumed. Consequently, the data collection methods were chosen to 
enable identification of the existence of multiple meanings. They use a 
combination of both direct and indirect observations through both 
imposed and emergent structure, see figure 2. In addition to figure 2, 
an overview of data collection methods as they relate to the research 
design is presented in table 2. 

 

 
Figure 2. Multiple methods approach 

Participant observations in 
focus group discussions 

Secondary data (“Re-analysis 
of data collected using mixed-
methods”)

Semi-structured interviews 

Unstructured, thematic 
interviews/”talks” 

Secondary data (client’s and 
contractor’s project documentation 
records) 

Non-participant observations 
(Structured workshop discussion 
between clients and contractors and 
between different clients) 

Direct observation Indirect observation 

Imposed 
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Emergent 
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Workshops (client-contractor 
semi-structured discussions) 

Observations of project 
meeting discussions 

Observations on site/in 
production 

Indicates 
overall 
sequence 
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Table 2. Research design details and data collection methods 
Research design (details) Data collection 

Nov 
2008 

Background Perceived characteristics of 
industrialized building and 
traditional building (clients’ and 
contractors’ perceptions) 

Clients’ role perceptions and 
contractors’ client-role 
expectations 

Semi-structured interviews with project 
partner representatives (two clients and 
two contractors) and one researcher 

Follow-up workshop with project 
partner representatives (Nov 2008) 

Jan-
Mar 
2009 

Client-
Contractor 
communi-
cation and 
barriers to 
meaning-
making, in
and between
building 
projects 

The What, When, Who, How 
identified as key-impacts on 
effective Client-Contractor 
communication 

Barriers to effective 
communication 

Barriers to Client-Contractor 
communication  

Semi-structured interviews with project 
partner representatives  

Focus group interviews within one 
contractor organization with: project 
leaders (five participants), structural 
engineers (two participants), head of 
installations (one participant) (Jan 
2009) 

Follow-up workshop with project 
partner representatives (Mar 2009) 

Nov 
2008
-
May 
2010 

Client-
Contractor 
communi-
cation and 
barriers to 
meaning-
making, in
one
particular 
building 
project 

The What, When, Who, How 
identified as key-impacts on 
effective Client-Contractor 
communication 

Barriers to effective 
communication  

Barriers to Client-Contractor 
communication 

Direct observations: following day-to-
day work on-site; participating during 
inspections and project meetings; client 
sales & end-customer meetings, 
shadowing project production 
managers during site visits, shadowing 
building site managers (in total, 18 
days) 

Project documentation records (client 
and contractor)  

Unstructured/semi-structured 
interviews with (in addition to above): 
on-site and design management (five 
interviewees), project production 
managers (two interviewees) 

Jan 
2009
- Oct 
2009 

Client information processing 
practices perceived as 
hindering/obstructing decision-
making about industrialized 
building 

Perceived client uncertainties, 
equivocalities and needs for 
information about industrialized 
building 

Focus group interviews within one 
contractor organization (Jan 2009) 

Semi-structured interviews with project 
partner representatives 

Follow-up workshop with project 
partner representatives (Oct 2009) 

Nov 
2010 
&
Jan 
2011 

Client 
information 
processing 
for decision-
making on 
new-build  

Support and barriers to 
decision-making about 
industrialized building, for new 
thinking and innovation more 
generally  

Workshop observations, non-
participant, following semi-structured 
and unstructured workshop discussions 
plus group interviews with workshop 
participants (Nov 2010, Jan 2011) 
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Indirect observations: interviews 
Interview data has been included in the data that was analysed from all 
the appended papers I-VI. Hammersley (2003) suggested that 
researchers should be aware of the pitfalls of interviewing and not rely 
exclusively on such data. A brief compilation of different criticisms is 
provided in table 3. This also concurs with the arguments presented by 
Dainty (2008, p.8), in favour of methodological pluralism. 
 
Table 3. Interviewing as a data collection method, some critiques 
Criticism cf. discussions/findings presented by 

The truthfulness of the interviewee  Dean and Whyte, 1958; Hammersley 
and Gomm, 2005 

The incompleteness of data collected through 
interviews 

Becker and Geer 1957 

The discrepancy between what people say they 
do/think and what they actually do/think in a range of 
situations  

Deutscher, 1973; Hammersley and 
Gomm 2005 

The inability of the method to gather “facts” since 
answers given are socially constructed and reflect the 
context and its peculiarities rather than presenting facts 
about the interviewee, or the world that the research 
concerns  

Silverman, 1973; Hammersley, 2003 

The overstated belief that open-ended interviews 
capture the true voices of the interviewees  

Hammersley, 2003; Atkinson and 
Silverman, 1997; Gubrium and Holstein, 
2002 

Transcripts of interview data and the interpretations/conceptualization 
of that data by the researcher were fed back constantly during the 
interviews, at the end of each interview and between recurring 
interview sessions. This procedure, often recommended for validation 
purposes (c.f. Rapley, 2004), has been employed for generating further 
comments to enlarge on, clarify previous interview data and to identify 
confusion, multiple meanings and even to cast doubt on earlier 
statements made (c.f. how Mann, (2002), referred in Mann (2011), 
used follow-up interviews). When possible, face-to-face interviews 
were arranged to allow for information richness (c.f. e.g. Daft et al., 
1987). Furthermore, many of the interviewees were questioned 
repeatedly over an extended period. The ‘results’ from interviews were 
discussed with the interviewees, particularly concerning the 
researcher’s interpretations and the motives for the interviewee for 
presenting particular examples at particular times, to illustrate the 
meanings of their answers (cf. Mann, 2011).  
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Indirect observations: Previously collected data 
The data analysed for paper II, which were also included in the data 
for paper III and IV, were initially collected for a fellow PhD student’s 
research project (see table 4 for background data). The data were made 
available by the fellow researcher in full, including voice recordings, 
transcriptions and annotations describing the researcher’s 
interpretations and personal notes. 

 
Table 4. Background on data collected by a fellow PhD student between 
2006 and 2009 (see further appended papers II-IV) 
Research design No of 

org. 
Selection criteria for 
organizations* 

No of interviews/ 
survey responses 

Selection 
criteria for 
respondents* 

Case study 

interviews 

4 13 Investment 
decision-makers 

Case study 

Interviews, 
archival data 

(*interviews in 7) 

10* 15 Investment 
decision-makers, 
property and 
maintenance 
managers 

Survey study 

questionnaire 

19

Conforming criteria: 

- Multi-dwelling 
property owner 
organizations 

Diverging criteria: 

- Previous 
experience of 
industrialized 
construction 

- Private/public 

- Size (small/large) 

- Geographical 
market 

19 (response rate 
19/25) 

* Selection criteria for organizations/respondents were based on a pre-study.  

Indirect observations: Project documentation 
Project documentation was mainly reviewed and analysed in order to 
triangulate interviewees’ descriptions with that documentation and to 
trigger questions concerning primarily client-contractor 
communication and information processing. Multiplicity of meaning 
and the choice of communication channels were, for example, first 
discussed with one respondent, based on written documents and e-mail 
correspondence and how these could be interpreted differently by 
different people. 

 
Direct observations  
Direct observations of behaviour have, in particular, been regarded as 
an important addition to indirect observations such as interviews (e.g. 
asking about opinions and behaviours). Focus groups (where 
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participants were selected based on their professional role) and group 
interviews (where the participants were attending based on their own 
particular interest in the issue being discussed) were arranged to use 
interaction “to produce data and insights that would be less accessible without 
the interaction found in a group” (Morgan 1988, p.12). For this particular 
research, there were three reasons for doing this: 

to observe the interactions and potentially different 
understandings between participants i.e. to validate individual 
statements and identify multiplicity of meanings 
to generate additional information following on from the 
interactions between participants (Wibeck, 2000) 
to explore further answers obtained during previous one-to-one 
interviews with group participants  

 
When applied for the latter reason, observations of group discussions 
were also followed up by additional one-to-one interviews to deal 
with the potential shortcomings of data collection from groups e.g. 
that one group member might be more vociferous with their opinion 
than the others (Wibeck, 2000) and to enhance the potential strength 
of respondents e.g. stimulating memories and experiences (Lindlof & 
Taylor, 2002). 

 
Units of observation 
The main units of observation concerning clients’ information 
processing for decision-making and client-contractor communication 
in and between projects were: 

Previously collected data from 27 client organizations (see table 4 
and table 1 in paper II for further references) 
Representatives from two Swedish client organizations (Clients A 
and B, see table 5) and two Swedish contractor organizations 
(Contractors C and D, see table 6) 
An ongoing building project (Project E) and project stakeholder 
representatives (see table 7 for an overview)  
A client-contractor workshop (Workshop F) with the discussion 
focusing on support and barriers to new-thinking and innovation 
(see table 8) 
A client-contractor workshop (Workshop G)  with discussions on 
how clients who infrequently undertake building projects can 
understand and evaluate industrialized construction from a cost 
perspective (see table 8 and also table 1 in appended paper IV) 
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Additional interviews with significance to the findings of this thesis 
were also held with: 

a project development manager at one of the major non-housing 
property companies in Sweden (referred to as Client X) 
concerning their views on industrialized building and to cross-
analyse the information processing (related to tendering) 
behaviour described by Contractor C (2 hour interview) 
the vice-president and marketing manager of one of the major 
timber-framed volume building contractors in Sweden (referred 
to as Contractor Y, these respondents also participated in 
Workshop G) concerning their views on client uncertainty and 
the impact of client organization information processing 
behaviour on decision-making drawing on their experience (3 x 2 
hour interviews) 

 
Table 5. Background data on Client A and Client B 
Client Type Condensed facts (2010) Interviewees 

Client A Cooperative housing 
organization 
Regional association 

Turnover: 496 million SKR 
Members: 58 240 
Apartments under management: 
36 328 
Managed housing cooperatives: 
346 
Apartments, owned/rental: 1280 
Employees: 294 
New-build: ~ 460 apartments 
(during 2011/2012) 

- Project development 
manager 
- Sales person 

Project management 
company  
Owned by the 
cooperative housing 
organization together 
with 31 other 
regional associations 

Turnover: ~783 million SKR 
Employees: 49 
New-build: ~1000 apartments 
(2010) 
The stated core task of the 
company is to support new-build 
projects for members in 
partnership with owner 
organizations 

- Project production 
manager (I) 
- Project production 
manager (II) 

Client B Municipal housing 
company 

Turnover: ~27 million SKR 
Apartments (rental): 521 
Employees: 16 
New-build: one building project 
(2011/2012) 

- CEO 
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Table 6. Background data on Contractor C and Contractor D 
Contractor Type Condensed facts (2010) Interviewees 

Contractor C Building company, 
building mainly pre-
designed  non-housing 
with off-site production of 
elements using traditional 
timber frame technique 

Turnover: ~237 million 
SKR

Employees: 127 

- CEO 
- Marketing manager 
- Project leaders (5) 
- Structural engineers 
(2) 
- Head of installations 

Contractor D Building company, 
building with concrete and 
with elements using a solid 
wood technique, produced 
by supplier 

Turnover: ~150 million 
SKR

Employees: ~80 

- CEO 
- Site managers (4) 
- Structural engineer 

Table 7. Background data on Project E 
Condensed facts and description Interviewees* Direct observations 

Building project (yr): 2008-2010 

Client: Client A 

Building Contractor: Contractor D 

Foundation & landscaping Contractor: A 
large national building contractor  

A housing co-operative comprising 49 
units of detached single-family homes of 
three different types and sizes (103 m2,
123 m2, 136 m2) and a community 
building (70 m2). The site is located on a 
mountain slope with a difference in level 
of 10 meters across the site and with views 
of a river outlet. An architectural design 
was chosen by the client after a similar 
assignment during 2006. The idea was to 
build with solid wood panels that can be 
industrially pre-fabricated. 

Contractor D: 

CEO 

Site managers (4) 

Structural engineer 

Client A: 

Project development 
manager 

Sales personnel 

Project production manager 
(I)

Project production manager 
(II) 

* not including informal 
talks  

Following day-to-
day work on-site; 
participating during 
inspections, project 
meetings, client-
sales and end-
customer meetings, 
shadowing project 
production managers 
during site visits, 
shadowing site 
managers for two 
work days   

Table 8. Background data Workshops F and G 
Theme Participants 

Work-
shop F 

Support and barriers 
to “new thinking and 
innovation” – client 
role implications 

A two-hour workshop involving six public client representatives 
(from four different organizations) and four contractor 
organization representatives (from two different organizations) 

Work-
shop 
G

How public clients 
can understand and 
evaluate 
“industrialized 
building”, generally 
and from a cost 
perspective 

Four two-hour workshops involving in total: 

- 23 representatives from public client organizations, 
municipalities (e.g. leading councillors , elected representatives, 
and city architects)  and the County Administrative Board 
- seven representatives (CEOs and sales managers) from three 
industrialized building contractor organizations (representing 
different business models and ways of innovation) 
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3.2.2 DATA ANALYSIS 

Data was analysed with the intention of triangulating it and capturing 
differences in interpretations. Subsequently, the analysis specifically 
focused on distinctions between different informants and between 
what informants say and how they are observed to behave. Yin (1994) 
discussed how triangulation is obtained through converging data from 
multiple sources of evidence. In this case, triangulation from multiple 
sources has two meanings and consequently two purposes. The first 
meaning agrees with that of Yin (1994) as described above, whereas 
the other relates to the specific research problem where non-
convergent understandings and meanings are of particular interest for 
identification and further investigation. Difficulties, confusion and 
complexities need to be highlighted in any qualitative interview, but in 
this research, different frames of reference, different interpretations and 
confusion are focused on specifically. Generally, the difference 
between two statements concerning the same event by one and the 
same interviewee could be seen as a methods problem. However, it 
could also, if analyzed, result in important findings such as different 
contextual circumstances discovered by tracing the reasons for the 
contradictions. Searching for both consistency and inconsistency 
describes the approach to both data collection and analysis in this 
research. Thus, data collection and data analysis are partly interwoven. 
A first analysis is undertaken together with respondents, one-by-one, as 
answers and interpretations are followed up. A second analysis is 
undertaken together with respondents as compiled data from previous 
interviews and/or direct observations are discussed in workshops.  
 
The research efforts, as mentioned earlier, also include a re-analysis of 
data previously collected from three separate studies by another 
member of the Timber Structures Research Group. This analysis is 
presented in paper II in which further references are made to data 
collection methods. One important part of the method used for 
analysis was the step-wise procedure involving first two, then three, 
people with different experience and knowledge who separately and 
together analysed the data. A similar approach was employed for 
analysis of data presented in papers III and IV.  
 
To identify and differentiate between construction clients’ uncertainty 
and equivocality about industrialized construction in Sweden, a model 
of analysis was developed (see table 9 and paper II). This was carried 
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out as a response to a first stage of analysis where strictly separating 
uncertainty and equivocality as two independent constructs proved not 
to be possible.   

 
Table 9. Model of analysis developed during the study described in paper 
II – differentiation between uncertainty and equivocality depending on 
implications for reduction 

Uncertainty Equivocality Suggested information 
and media requirements 

Lack of data Amount of information 
possessed < amount of 
data required (Galbraith 
1977)

Data not acquired/no 
access to data that answer
questions (Daft and 
Lengel 1986)

Information amount – 
media should have high 
capacity to process large 
amounts of data,  without 
surplus meaning 

Ignorance Amount of information 
possessed < amount of 
data required (Galbraith 
1977)

Ignorance of a value for a 
variable (Daft and Lengel 
1986)

Lack of explicit data 
(Weick 1995, with 
reference to Daft and 
Lengel 1986)

Ignorance of whether a variable exists 
(Daft and Lengel 1986)

Lack of 
clarity 

Lack of clarity stems from 
ignorance (Weick 1995)

Even if a signal may be clear to the 
receiver, the underlying meaning may 
be unclear (Weick 1979, Daft and 
Mcintosh 1981)

Lack of values, priorities and lack of 
clarity about preferences (Weick 
1995)

Even if the right questions to ask are 
known, no clear answers are expected 
(Daft and Lengel 1986)

No store of objective data exists to 
provide answers to posed questions 
(Daft et al. 1987)

Disagree-
ment or 
different 
perceptions 

 Due to for example different frames 
of references (Daft et al. 1987)

Lack of 
under-
standing 

 Due to for example different frames 
of references (Daft and Lengel 1986, 
Daft et al. 1987)

The situation is novel or nonrecurring 
(Daft et al. 1987)

Confusion  Multiplicity of meaning conveyed by 
information about organizational 
activities/available information can 
have multiple meanings 

Multiple and (possibly) conflicting 
(but all plausible) interpretations 
about an organizational situation 
(Weick 1979, Daft and MacIntosh 
1981, Daft and Lengel 1986, Daft et 
al. 1987, Weick 1995, Weick 2001)

Information richness – 
media should have high 
capacity to process rich 
information (immediate 
feedback, high no. of 
cues/channels, 
personalization, language 
variety) 
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For a final analysis, the findings from separate papers are combined 
and reflected upon from the perspective of all the collected data. The 
resulting further support for conclusions, as well as conclusions being 
revised, are presented and discussed in chapter 4 and 5. 

3.2.3 ALTERNATIVE APPROACHES AND 
METHODOLOGICAL PROBLEMS 

 The multiple-methods approach was, as previously stated, undertaken 
with a clear precedence of the qualitative over the quantitative. The 
aim of the research calls for richer insights into relationships between 
different stakeholders within, as well as between, organizations and one 
problem with questionnaire surveys is the distance they put between 
what is being studied and the realities of informants (i.e. ecological 
validity becomes a problem, c.f. Dainty, 2008). At the beginning of the 
project, I intended to use a questionnaire to obtain an overview of 
clients’ uncertainty that stemmed from missing information (this is 
implied in the first two papers that were written, see appended papers I 
and V). After initial interviews, however, it seemed that the 
uncertainty was not so much to be found in the information clients 
were missing as in the multiplicity of meanings relating to those 
uncertainties and the confusion concerning which information was 
required (see paper II). In addition, clients were not clear on what 
questions to ask about industrialized construction and thus not able to 
reduce uncertainty by data gathering (see papers II and III). At least to 
some extent, the perceived uncertainty appeared to relate to changes 
following on from the way clients found themselves advised to 
approach construction by industrialized contractors. This turned out to 
be in conflict with communication and organization information 
processing practices commonly employed by clients to manage 
uncertainty in the first place (see papers II, IV and VI).  
 
Another issue with the method, which was discussed early on during 
the data collection, was whether or not to record interviews. After the 
first round of interviews, it became apparent that the respondents were 
reluctant to reflect openly on their own practice and even more so on 
how they perceived that of others, especially if they were to be 
recorded. During interviews, respondents asked for “the pen to be put 
down” and after workshops, respondents sought contact on a couple of 
occasions wanting to discuss further thoughts but “off the record”. In 
some cases, the information received “off the record” could have 
influenced the interviewing later on, without being properly 
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documented. This complicates validation and trustworthiness of the 
data collection. Therefore, the follow-up of interviews became very 
important to expand on and validate answers, as well as for their 
interpretation.  
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4. FINDINGS INTO CLIENTS’ ABILITY TO 
MANAGE INFORMATION FOR DECISION-
MAKING

In this chapter, the main findings reported in the appended papers are 
summarized. Thereafter, the findings from the separate papers are 
revisited from the perspective of all the collected data and presented 
under three sub-headings: Clients’ role perceptions and contractors’ 
client-role expectations; Client information processing for decision-
making on new-build and Barriers to client-contractor communication 
in and between projects. 

4.1.Summary of appended papers 
To inform the reader, the original purpose of each paper is stated. 
Extracts of the main findings are, however, tailored to the purpose 
stated in the introduction. All citations are translated from Swedish by 
the researcher. 

4.1.1 PAPER I: COMPETITIVE IMPACT OF 
INDUSTRIALISED BUILDING: IN SEARCH FOR 
EXPLANATIONS TO THE CURRENT STATE 

Purpose: To outline the forces that are believed to have been driving 
change towards industrialized building, the sought effects of 
industrialized building and the forces potentially restraining change 
in that direction. The results are presented in a conceptual model. 

 
Paper I describes three lessons which are related to client decision-
making on industrialized building. First, the building clients (as a group 
of actors) did not emerge as an apparent force for change towards 
industrialized building, even though their evaluation of industrialized 
building characteristics was generally positive. Second, the information 
and understanding required (according to respondents for both client 
and contractor) for supporting clients' decisions on whether or not to 
enforce market power towards industrialized building did not seem to 
be readily available (again, according to respondents for both client and 
contractor). This is illustrated by these questions raised by client 
respondents (slightly reformulated in the paper): “How well do 
industrialized building companies realize the potential of industrialization?”, 
“how does actual performance compare to current customary building?” and 
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“what can we expect from contemporary industrialized construction when 
compared to the experiences drawn from the Million Program during the middle 
of the last century?” Third, it was unclear how building clients evaluate 
the different options that are offered by an industrialized building 
process, compared to what may be lost when abandoning the 
traditional building process, not least with respect to the needs of end-
users and the value given to them. In particular, it remained unclear 
what actual impact different “wants” expressed by clients had on their 
buying decision. 
  
During interviews, one question that was discussed on several 
occasions, but could not be conclusively answered, was whether 
flexibility (as opposed to standardization and robustness) generated 
waste or improved value. To put it another way, was it something 
clients were just accustomed to receiving (or paying for) or a necessity 
caused by the clients’ organizations or businesses?  
 
Paper I represents the “mapping of the terrain”. Further research was 
shaped by the three lessons and undertaken with a focus on ‘change 
restrainers’ related to the client, see the model in figure 3. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 3. Conceptual model from paper I 

 

 

 

Traditional building (TB)

Negative characteristics concerning the 
effects of building onsite

High external clarity 
Handling uncertainties/agile production
Flexibility (product, process)
Craftsmanship, …

Industrialised building (IB)

Positive characteristics concerning the 
potential effects of building offsite 

Low external clarity 
Standardisation (product, production, 
process)
Industrialisation, …

The Swedish building sector

Change drivers
Governmental interventions and structural change

Undersupply of housing and skilled work-force
Outperformed by the manufacturing industry

Change restrainers
Contextual rigidities constraining realisation of the potential of industrialised building

Negative associations and client uncertainty
The role of the client

The relative significance of traditional versus industrialised building characteristics
Fluctuations

Demands for change and improvement

Restraining context and demands for TB 
characteristics

Traditional building (TB)

Negative characteristics concerning the 
effects of building onsite

High external clarity 
Handling uncertainties/agile production
Flexibility (product, process)
Craftsmanship, …

Industrialised building (IB)

Positive characteristics concerning the 
potential effects of building offsite 

Low external clarity 
Standardisation (product, production, 
process)
Industrialisation, …

The Swedish building sector

Change drivers
Governmental interventions and structural change

Undersupply of housing and skilled work-force
Outperformed by the manufacturing industry

Change restrainers
Contextual rigidities constraining realisation of the potential of industrialised building

Negative associations and client uncertainty
The role of the client

The relative significance of traditional versus industrialised building characteristics
Fluctuations

Demands for change and improvement

Restraining context and demands for TB 
characteristics
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4.1.2 PAPER II: CONSTRUCTION CLIENTS’ ABILITY TO 
MANAGE UNCERTAINTY AND EQUIVOCALITY 

Purpose: (1) To identify and differentiate between clients’ 
uncertainty and equivocality about industrialized construction and, 
based on those findings, (2) to evaluate clients’ current information 
processing practice on investment decisions in new-build,  in order to 
(3) assess and discuss clients’ ability to manage uncertainty and 
equivocality. 

 
The respondents described in paper I suggested that clients lacked data 
about industrialized building construction. The main findings reported 
in paper II are, however, that the client organizations studied did not 
systematically work on reducing uncertainty; neither was a lack of data 
the main problem concerning industrialized construction. On analysing 
transcribed interviews from an organizational information processing 
view, the problems expressed by clients were considered to relate to 
the confusion clients encountered. Instead of a lack of data only, a 
multiplicity of meanings, discussed in the paper using the construct of 
equivocality described, emerged from available information and its 
interpretations. As well as not systematically reducing uncertainty, 
client organizations were not organized to manage equivocality. It is 
therefore suggested that investment decisions about new-build are not 
supported by the current information processing practice. Based on 
these findings, the conclusion is that there is the need to manage both 
uncertainty and equivocality in the client organizations studied, but 
that the ability to do so is limited.  
 
It is also concluded that by differentiating between uncertainty and 
equivocality, in ways as is suggested in the model of analysis developed 
(see previous chapter and table 2 in paper II), it is possible to gain a 
more profound understanding of the sequential order in which 
uncertainties and equivocalities should be managed and reduced i.e. 
that one must define questions (reduce equivocality) before one can 
find answers to the questions (reduce uncertainty). From the analysis of 
the empirical data, confusion, used as the ideal definition of the 
construct of equivocality, could not be directly observed.  However, 
confusion was considered to be indicated through numerous other 
equivocalities that were identified e.g. disagreement/different 
perceptions and lack of understanding. 
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In paper II, it was suggested that an inability to manage and reduce 
equivocality leads to distorted decision-making about investments in 
new building projects, as well as other investment decisions potentially 
extending beyond the current frame of reference. This issue is 
elaborated on in papers III and IV. 

4.1.3 PAPER III: CLIENTS AS DRIVERS OF 
INNOVATION: LESSONS FROM INDUSTRIALISED 
CONSTRUCTION IN SWEDEN 

Purpose: To increase the understanding of the client's role, as a 
decision-maker, for improving the rate of innovation in construction. 
This by learning from the case of industrialised construction in 
Sweden.  

 
In paper III, further analysis of the research data investigated in paper II 
is described. This analysis now also considers a descriptive decision 
theory point of view. Thus, based on theory about how decisions are 
actually made, the rational model is rejected and it is argued that 
decision-makers make judgments rather than rational, optimal 
decisions. As suggested in the theoretical frame of reference employed 
for the analysis, potential losses loom larger than gains when decision-
makers make judgements. This idea, together with the impact of the 
sector status quo and the potential future regret clients express about 
industrialized building construction, can help to enrich the 
understanding of possible explanations as to the observed mismatch 
between clients’ evaluation and clients’ decision-making behaviour 
about industrialized building, as discussed in paper I. It also adds 
further insights into the complexity of evaluating the potential of 
industrialized building, as previously described in paper I.  
 
It is further noted in the discussion section of the paper that the fastest 
way for clients to reduce equivocality is to maintain the status quo. In 
the long run however, it is suggested that such behaviour acts as a 
‘change restraining’ force within construction. Furthermore, it is also 
suggested that the implication is that clients will drive innovations 
characterized by short-term benefits, such as low initial cost, rather 
than by more long-term criteria. The latter, as well as the implications 
of how equivocality is reduced in client organizations, is described 
further in paper IV. 
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4.1.4 PAPER IV: SUSTAINING INERTIA?: 
CONSTRUCTION CLIENTS’ DECISION-MAKING 
AND INFORMATION-PROCESSING APPROACH 
TO INDUSTRIALIZED-BUILDING INNOVATIONS 

Purpose: To contribute to further the understanding of barriers to 
overcoming inertia in client decision-making in new-build projects. 

 
A key idea is that whilst clients’ cognitive rules of thumb and 
organizational practices for information processing and decision-
making can support judgment and decision-making about 
conventional alternatives, they can also bias judgments against new 
alternatives. 
 
Several rules of thumb have been identified that have developed from 
conventional building. They include the idea that if the initial building 
cost is low, there will be low long-term quality and if the building 
process is “industrialized”, if “timber” is used as the building/framing 
material or if a new solution i.e. “innovation” is employed, there will be 
problems with long-term performance. These rules of thumb used for 
making judgments about contemporary innovations seem to be shared 
by the decision-makers from several organizations that were studied. 
 
The organizational barriers to overcoming inertia are observed in terms 
of practices that, instead of providing an environment that allows for 
the reformulation of cognitive rules of thumb, further maintain inertia.  
When the innovation differs significantly from the conventional (status 
quo), a multiplicity of meaning may need to be managed in a non-
reductionism way, such that multiple meanings can surface, interact 
and potentially suggest different conclusions, at odds with established 
beliefs, for the decision-maker to reach. However, such practices are 
not identified from the analysis. Instead, observations are concerned 
with approaches for reducing equivocality by employing, for example, 
policies and decision criteria.  
 
All but one of the cognitive biases identified help to maintain the 
choice of conventional building alternatives. The exception is where 
clients discount outcomes that are far in the future and base their 
decisions about new-build on the immediate benefit of initial building 
cost; this has been found to be a commonly employed client decision 
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criterion for new-build. The potential implication of this reductionism 
approach to information processing, even though in this case it favours 
innovation, is that there is a further reinforcement of the idea that 
clients can overlook innovations providing long-term benefits such as 
for example energy-efficient building. It is thus suggested that 
cognitive and organizational barriers to overcoming inertia have 
implications for what types of innovations that clients, by their 
decisions, will drive contractors and other suppliers to engage in. 
 
Paper IV expands on the discussion from paper II about the impact of 
current information processing practices on client judgment about 
supplier-led innovations. It also sets the groundwork for, in the 
concluding chapter of this thesis, questioning a basic assumption 
stemming from modernist organization theories i.e. the assumption 
that uncertainty and equivocality reduction is always a desirable feature 
of organization information processing practices. 

4.1.5 PAPER V: TOWARDS IMPROVING CLIENT-
CONTRACTOR COMMUNICATION IN 
INDUSTRIALISED BUILDING 

Purpose: To identify important points of client-contractor 
communication that affect project outcome and present possible 
barriers to effective communication. 

 
Paper V was, together with paper I, written at the beginning of the 
research. The analysis and outcomes reported in this paper guided 
further analysis that was reported in papers II-IV, not least concerning 
the theoretical frame of reference being employed and developed. 
However, whilst paper I addresses the purpose of this research from 
the sector/organizational level (further developed in papers II-IV), 
paper V (further developed in paper VI) addresses that purpose from 
the project/organizational level. The foundation for the latter is the 
prevailing project logic in construction.  
 
The respondents (representing both contractors and clients) were asked 
what they considered to be important points of client-contractor 
communication, affecting the outcome of the project. Typically, 
respondents understood ‘outcome’ as meaning project success or failure 
although, as further discussed in paper VI, the understanding of project 
goals differed among respondents. The agreement amongst the 
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respondents was high and the points identified were represented by a 
stage in the building process (pre-tendering), by a document (the 
tender), by two client’s decisions (acceptance of tender and approval of 
building documents) and by two activities (coordination on-site and 
final inspection/delivery). Some potential barriers to effective project 
communication were also discussed in the paper. These findings 
guided further observations that were reported in paper VI. 

4.1.6 PAPER VI: BARRIERS TO CLIENT-CONTRACTOR 
COMMUNICATION: IMPLEMENTING A PROCESS 
INNOVATION IN A BUILDING PROJECT IN 
SWEDEN  

Purpose: To address the barriers to client-contractor communication 
relating to process innovations presented by a contractor, particularly 
aiming to highlight the potential impact of the project-based setting. 
The main target of analysis is the identification of meaning-making 
barriers to client-contractor communication across various interfaces: 
between main (permanent, business) organizations; between the 
project (temporary) organization and main organizations and within 
the project organization. 

 
The main idea presented in this paper is that the predominant project 
logic in construction can be a key barrier to client-contractor 
communication on implementing innovations presented by supply-side 
actors. Therefore, this deserves further attention from researchers, as 
well as practitioners, specifically from those wanting to evaluate 
properly and learn from projects where new thinking or new concepts 
are being tried out.  
 
It was found that the early stages of the project studied were 
characterized by rich communication which was particularly focused 
on meaning-making to help better implement the contractors’ concept 
and for managing communication barriers between stakeholders during 
the execution phase. As construction commenced, leaner media was 
employed for client-contractor communication between the business 
organizations, while meetings were now held mainly within the 
project organization. Subsequently, as time passed and execution 
progressed, meaning-making continued within the project 
organization as well as within the main organization, but these 
meaning-making systems were separated from each other during the 
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execution phase. Within the project, meanings were exchanged 
between project members through frequent meetings, guided by the 
perceived project goals, which were also successfully reached. 
Simultaneously, business activities continued within the business 
organization and meanings from pre-tendering were further related to 
new information and tasks presented to members beyond the project. 
Thus, some barriers to communication about the contractor’s process 
innovation grew during the execution phase. This was a result of there 
being different understandings by members of the goals and intentions 
for the project from the outset along with a separation of the 
temporary and permanent organizations during the project itself. This 
illustrates one important reason why, for example, experience feedback 
seems to be particularly difficult in the sector. The project setting 
provides the framing for managers to reduce the number of conflicting 
meanings that interpretations can cause and provides a shared frame of 
reference that supports communication between members from 
different organizations for the collaboration during the project 
execution. Simultaneously, this can reinforce the status quo in a way 
similar to the one suggested in paper IV to follow from a reductionism 
approach to equivocality.  

4.2.Clients’ role perceptions and contractors’ client-
role expectations 

From early interviews (Nov 2008) with respondents representing 
Clients A and B, the following was noted concerning their views on 
how clients, i.e. organizations and their representatives, are supposed to 
act when investing in new-build: 

Clients should make value-maximizing decisions, properly 
weighting quality aspects against costs, with a clear focus on end-
user needs 
Clients, therefore, need information and knowledge to evaluate 
properly new alternatives such as industrialized construction and 
how these alternatives can offer better value 

From interviews (Nov 2008) with respondents representing 
Contractors C and D, these general statements were agreed with but 
the contractors also concluded during further interviews (Jan-Mar 
2009) that, first, clients do not generally specify what they want in 
terms of functions, but rather in terms of technical specifications. So 
instead of stating value, clients specify how to deliver the end product. 
According to the contractors, this creates three problems: a) what the 
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client actually wants in terms of functions becomes unclear; b) 
technical choices actually supporting specific value delivery beyond the 
general function of the building become unclear and c) the contractors’ 
potential to employ and thus further develop innovative solutions is 
restricted. Second, the contractors also suggested that clients’ tender 
documents have a tendency to build on previous tenders, thus the way 
in which demands are put appears to be replicated over and over again 
without any evaluations of whether or not alternative solutions are 
being excluded. The only indication of this might be the lack of 
response from the contractor. The latter was confirmed during an 
interview with another large national non-housing property company 
(Client X). In this case, the respondent (a project development 
manager) described how his organization intended to evaluate 
industrialized construction for a project, but never received any 
response from any of the contractors approached, something that left 
him “quite disappointed”. During a follow-up interview with 
Contractor C, the marketing manager gave their reason for not 
responding. He said that in the case of this particular tender, they had 
not been able to deliver the project as it was specified by Client X at a 
competitive price since the specifications prevented them from 
properly employing their production process and business model. The 
respondent stated that, in his experience, this was not an unusual 
situation either and that Client X accurately represented the common 
well-informed, non-housing client who lacked previous experience of 
industrialized building.  
 
There was further confirmation and elaboration regarding the 
conclusions made by the respondents for Contractors C and D about 
clients’ specifications of technical requirements when the following 
role conflict and decision-making dilemma was discussed amongst the 
participants in Workshop G: 

We [clients] do not want unpleasant surprises stemming from 
obscure solutions and therefore clients define what (technical) 
solutions they want, sometimes not necessarily because they know 
that the specified solutions are “bullet-proof” but because they 
know how those solutions may go wrong and how to deal with 
that 
If the above is representative of routine conduct, as workshop 
participants suggest it is, then clients conclude that they are 
continuously preventing development from taking place outside 
the project setting 
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To a greater or lesser extent we [workshop participants referring 
to client organizations in general and public client organizations 
in particular] often dismiss new solutions in order to reduce the 
risk of failure, even if it is we who are asking for a change; we do 
not want to be “the only one dealing with a problem”. 

 
From the dialogue with one of the participating contractors during 
Workshop G, the client behaviour described by the respondents for 
the contractors C and D was confirmed and contrasted with the 
alternative behaviour of clients approaching contractors asking 
questions such as “how could we work together on this project to fulfil the 
functional requirements at the lowest cost, to get the best price?” According to 
the contractor, in his experience this had never happened. 

4.3.Client information processing for decision-making 
on new-build 

The expectations and perceptions that clients should make value-
maximizing decisions, properly weighting quality aspects against costs 
with clear focus on the needs of end-users, indicate an assumption of 
rational decision-making. The subsequent idea that clients therefore 
need information and knowledge to properly evaluate new alternatives, 
such as industrialized building innovations and ways in which they are 
offering higher value, also indicates that the respondents take the 
rational decision model as a benchmark for client decision-making on 
new-build. The clients addressed in paper II make similar demands for 
more information about industrialized building as do the respondents 
in the previous section. Yet, findings from paper II show that the 
organizational information processing practices within these client 
organizations do not support uncertainty reduction by data provision. 
From the survey study included in the analysis in paper II, it is found 
that only about half of the client organizations are actually collecting 
and recording data, such as repairs and maintenance actions at the 
individual property level relating to their own property stock. 
Furthermore, among those who do collect such data, it is not actually 
processed.  This indicates a lack of effort to build a store of data as well 
as a lack of processing of data already available. Interviewees addressed 
in paper II believed that this lack of data analysis was not unique to just 
their organization but, rather, common to the property industry as a 
whole: “Generally in the industry, we are bad at follow-up, much is poorly 
documented”, one of the interviewees stated. The maximization of value 
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by rational decision-making, based on data provision, does not appear 
to be common practice.  
 
The value-maximization and rational choices of any decision-maker 
are also called into question by the theoretical frame of reference 
developed in papers III and IV. As an implication drawn from 
descriptive decision theory, as highlighted in paper III, we should 
rather expect the decision-maker to “reject the new and uncertain” than 
to adopt it, even if the associated gains appear to be high. From such a 
basis, it seems logical rather than surprising that clients in paper I did 
not emerge as an apparent force for a change towards industrialized 
building, even though they generally seemed to evaluate positively its 
building characteristics. 
 
The client information processing practices, as perceived by contractors 
and clients in the previous section, do not appear to be mostly 
concerned with a lack of data, but rather with such things as which 
questions clients ask and how they ask them. This is consistent with 
another finding from paper II, that client organizations experience not 
only uncertainty but also equivocality when considering the 
industrialized building alternative studied. Out of 62 quotes extracted 
from the transcripts of the interviews, 48 quotes were identified as 
equivocality of some kind, se table 10. Equivocality was originally 
discussed and identified in paper V, but also implied in paper I by 
questions from clients such as “how well do industrialized building 
companies realize the potential of industrialization?” Questions like this 
cannot be answered with the provision of objective data as it, among 
other things, depends on how “the potential” is understood. 
 
To reduce equivocality, the theoretical frame of reference suggests that 
social construction and invention is called for, as is richness of 
information, created, for example, by face-to-face communication. 
However, the evaluation of the information processing practices in the 
client organizations addressed in papers III-IV showed that there was 
typically no communication between the property development 
department and property management department during the 
construction process. Neither were there indications of any 
interdepartmental communication supporting pre-tendering activities, 
such as evaluations of previous investments, feedback on experience or 
re-evaluation of decision criteria for new investments. 
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Table 10. Uncertainty and equivocality, an overview of the 62 quotes from 
clients analysed in paper II (source: paper II, table 3) 

Total Timber 
frame 

Timber in 
general 

Technical 
solutions 

Industrial 
process 

Uncertainty and equivocality, 
total

62 17 12 15 18 

Uncertainty, total 14 7 1 3 3 

Equivocality, total 48 10 11 12 15 

Of which Ignorance 2 0 0 2 0 

Of which Lack of clarity 16 3 2 6 5 

Of which Disagreement/different 
perceptions 

18 7 4 3 4 

Of which Lack of understanding 12 0 5 1 6 

Of which Confusion 0 0 0 0 0 

 
 This led to the conclusion in paper II that, in order to address the 
industrialized multi-dwelling timber-framed housing with which the 
data were concerned, clients need to manage both uncertainty and 
equivocality within their organizations; although that ability is found 
to be limited. However, findings from paper IV, which are supported 
by contractor and client statements in the previous section, indicate 
that clients do, in fact, manage equivocality to support decision-
making. This, however, is achieved not by intervention or by the use 
of rich information to let a multiplicity of meanings surface, but rather 
through reductionism defining (one) meaning for which uncertainty 
can then be reduced, see table 11. 
 
The two last points in table 11 are also put forth by participants 
attending Workshop G as examples of what improvements the 
building sector needs to see, what clients should do in order to support 
a continuously improving output within the building sector, and what 
clients specifically need to do to support improvements within 
building.   
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Table 11. Clients’ organizational information processing practices for 
reducing equivocality through reductionism, findings excerpted from paper IV 

Results from the empirical data 

Managing 
equivocality 
through 
reductionism 

Allow for decisions to be made by one or a few person(s) from the project-
development department only 

Employ pre-defined decision criteria that are widely accepted within the 
organization (typically short-term, budget-related such as initial building costs) 

Define directions for decision making by developing a policy 

Reduce uncertainty related to future performance by focusing on technical 
specifications in their tendering and by clearly defining “wants”. The common 
approach is to reduce the risk of known failures by specifying technical solutions 
in the tenders. 

Make specifications within their tender documents for particular solutions in 
favour of status quo alternatives, rather than stating what functions they want or 
what problems they want to have solved 

 
As suggested by the research presented in the theoretical frame of 
reference, this can potentially cause tunnel vision and restrict 
innovation. This is further supported by the idea presented in paper IV 
that clients use cognitive shortcuts developed from experiences of 
conventional building to make judgments about new alternatives. The 
relationship between uncertainty and equivocality established in paper 
II i.e. that one must define questions (reduce equivocality) before one 
can find answers to the questions (reduce uncertainty) is therefore 
accompanied in paper IV by the following idea: 

If the innovation differs significantly from the conventional (status 
quo), a multiplicity of meanings may need to be managed in a non-
reductionism way so that multiple meanings can surface, interact and 
potentially suggest that different conclusions, at odds with established 
beliefs, can be drawn by the decision-maker 

 
Based on the findings from paper IV and also acknowledging the 
findings presented in the previous section, the conclusion from paper 
II, relating to clients’ ability to manage information for decision-
making about the studied supplier-led innovations, can be revised as 
follows: clients’ ability seems to be low for managing equivocality in 
ways so that multiple meanings can first surface and then be reduced 
through “social construction and invention” (Weick, 1995 p.95). The 
importance of the emergence of the multiplicity of meaning is also 
implied in paper VI, which is further discussed in the next section. 
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4.4.Barriers to client-contractor communication in 
and between projects 

During Workshop F, one of the issues highlighted the most by the 
participants concerning support and barriers for new thinking and 
innovations were client-contractor/supplier communication. 
Especially, the communication taking place beyond single projects was 
considered to have an important impact, and the need for establishing a 
dialogue was put forth by both clients and contractors attending the 
workshop. Furthermore, communication and coordination within the 
building process were put forth as an area in need for improvement. 
An important barrier to client-contractor communication suggested by 
workshop attendants was that clients not generally are having such a 
channel open between projects. This concurs with findings reported in 
paper II. The individual issue that gave rise to the highest number of 
quotes was found to be the process employed by industrialized 
contractors (see table 10). In spite of this, no efforts to communicate 
with contractors were undertaken by the clients. This is further 
supported by Contractor C’s marketing manager, who claims that:  

“On several occasions we have offered to come and present our 
process, way of thinking, products and so on, and answer any 
questions that they might have, but there is really a limited interest 
from public clients to interact with us in that way unless there is a 
specific project running... And then this is still not really about 
communicating with the client organization, but rather with one 
person”.  

 
In paper II, there is further discussion about clients who use 
conventional construction being accustomed to having one 
representative who is able to inspect the work of the contractor and 
the work on the building site continually. When the work is 
undertaken in a factory at a distance from the clients, continuous 
inspections of the contractors’ work in person become difficult. 
However, just as argued in paper II, respondents representing 
Contractor C suggest that industrialized building, because of its 
standardized processes, can deliver the data needed for securing quality 
in accordance with the specifications. Furthermore, industrialized 
building would probably be better at delivering data in this fashion if 
necessary. Respondents representing Contractor C conclude that as 
long as evaluating industrialized production is not a standard procedure 
among clients, there is no real business advantage following from this 
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opportunity. Rather, there is the disadvantage of a perceived to be lost 
communication channel for what is considered to be vital client-
contractor communication during the execution phase. 
 
In paper V, a number of barriers to client-contractor communication 
were also identified by clients and contractors. Although addressed 
separately, all interviewees linked communication barriers to the 
conventional building process. As indicated in the quote from 
Contractor C above, client-contractor communication seemed to be 
regarded by the project partner representatives as an activity mainly 
undertaken within the project context. When this suggested 
interpretation of their previous answers was put to the client-
respondents, Client A’s project development manager confirmed that 
although they met contractors outside the project, at seminars for 
example, any face-to-face conversations were generally project related. 
However, she said, the communication in Project E in the early phases 
was closer than usual. This was a flagship project and she personally 
wanted to learn more about building with solid wood elements and 
associated building methods so as to avoid “building in problems” such as 
the risk of moisture hazards. Client B’s CEO also reconsidered his 
previous answer about communication barriers and suggested instead 
that he associated communication barriers with the project setting. He 
saw client-contractor communications outside the project setting as a 
means to overcome these barriers by learning more about new 
possibilities. Client B’s CEO suggested that overcoming 
communication barriers could be about identifying not only what to 
ask for but also how to phrase the questions: 

“The way you put your questions and requests may limit what 
answers you are going to get, and from whom.”  

 
Client B was trying to learn more about, and open up for the 
possibility of applying industrialized building in a planned project. This 
was achieved by asking the architects competing for the job to ensure 
that their solution could be built using industrialized building methods. 
Client B’s CEO said: 

 “In the end, it does not necessarily need to be built that way, but 
there should be an opportunity for it” and “the architects present 
their definition of industrialized building, and thus we learn more 
and are able to review opportunities we perhaps did not even know 
about.”  
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In paper VI, the barriers to client-contractor communication were 
explored further. Even though the client organization and contractor 
are both represented in the early stages of the project, i.e. Project E, 
the equivocality is reduced at an individual level but not necessarily at 
an organizational level. By considering the previous discussion on 
clients’ organizational information processing practices together with 
the fact that little communication between clients and contractors 
seems to take place outside the project context, one of the more 
important barriers to communication for managing equivocality 
introduced by changing frames of reference is, as suggested in paper 
VI, that, to a large extent, client-contractor communication is project-
based. This does not mean that clients and contractors are necessarily 
unable to communicate well within projects, but that communication 
within projects and subsequent meaning-making creates a meaning gap 
between the temporary organization and the main organization as also 
suggested in paper VI. While the different context of the business 
organization and the project organization gives rise to different 
understandings and meanings, the equivocality may not even surface 
because of the communication barriers between the main and the 
temporary organization. In addition to suggestions made in paper IV, 
the lack of ability of the clients to manage equivocality such that 
multiple meanings can surface and then be reduced through “social 
construction and invention” may be related to the ability of client 
organizations to bridge the gap between the project organization and 
the main, business organization. Thus, the way projects are managed 
could need to be rethought to allow for the adoption of innovations 
and to provide support for their successful implementation. A 
statement made by one of the contractors participating in Workshop G 
illustrates one contractor’s view of this idea:  

“If you [clients] are going to make the most of our way of doing 
business you need to start thinking in a similar vein to us. That is, 
you need to extend your [decision-making] perspective and rethink 
your current practice”. 
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5. PROPOSITIONS
In this chapter, the theoretical and empirical understandings discussed 
in chapter 2 and chapter 4 are brought together and considered from 
the perspective of previous research within the field of construction. 
Contextualized propositions are elicited (sections 5.1-5.4) and 
combined into a tentative model (section 5.5) towards a theory of 
managing information to unblock supplier-led innovation in 
construction. 

5.1.Proposition 1 
In research on the use of high uncertainty innovations in home 
building, Toole (1994) concluded that the bias against a high 
uncertainty innovation would be so excessive that the existing product 
or method would always be judged to offer a higher relative advantage. 
Toole (1994) further noted that due to the higher level of regret 
associated with the potential failure of the innovation the decision-
maker may even retain the solution currently employed over an 
innovation that provides superior performance with the same chance 
of failure. These conclusions by Toole concurs with a suggestion made 
in the previous chapter; that the findings (paper I) indicating that 
clients are not an active force towards industrialized building should 
perhaps not come as a surprise given the identified indications of future 
regret associated with client decision-making on industrialized building 
innovations (papers III and IV). Toole (1994) also stated that by 
choosing the conventional solution, the decision-maker demonstrably 
did what (s)he and others have always done (ibid), thus reducing the 
level of potential regret. This notion by Toole is illustrated by one of 
the client participants in Workshop G: “One prefers known problems over 
potential new ones. It feels safer. And you do not want to end up with being 
the only one facing the [new] problems”. 
 
Uncertainty makes decision-makers rely on heuristics i.e. cognitive 
rules of thumb as discussed in papers III and IV. Considering the rules 
of thumb identified in paper IV, innovation seems in itself to be 
associated with failing long-term performance when clients are making 
judgments on industrialized building innovations. This rule of thumb, 
together with the other rules of thumb identified in paper IV, is 
developed from conventional building and shared by interviewees 
across the client organizations. The role of shared decision-making 
models (or social heuristics) was studied by Beamish and Biggart (2010, 



PROPOSITIONS 

54 

2012) in their research on diffusion and failed innovation in the 
commercial building industry. They found that shared models on the 
one hand were helpful for addressing psychological as well as 
economical and social uncertainty. On the other hand, they concluded 
that for example the interactional stability that these shared models 
helped generating, simultaneously contributed to a situation where 
practitioners “resisted novelty in exchange for consistence, predictability and 
social accountability” (Bearnish and Biggard, 2010 p.38). This leads to 
the first proposition:  

P1: Client uncertainty concerning a supplier-led innovation is associated 
with a client tendency of rejecting it. 

5.2.Proposition 2 
Different frames of reference can, for example, be the cause of people 
having different opinions and the reason why information and 
situations are perceived differently by different parties (Daft et al., 
1987). Boyd and Chinyio (2006) suggested that such a perception gap 
is to be expected between clients and contractors. They noted that 
even though clients and the industry share “the world of the building” 
and are thus looking at the same thing and even using the same words, 
they still do not see, hear or mean the same thing. This notion 
supports findings that are stressing the importance of acknowledging 
equivocality, as it is defined by the model of analysis from paper II. In 
particular, the impact on client judgment of equivocality is highlighted 
in paper IV, and the importance of addressing equivocality before 
addressing uncertainty is stressed in paper II. 
  
The research by Toole (1994) showed that those more inclined to 
adopt innovations had superior information processing abilities in 
relation to building innovations. This conclusion was reached based on 
the fact that those more inclined to adopt innovations were shown to 
use more sources of information about new products than non-
adopters, as well as involving people from different functional 
departments to help make the decision (ibid.). That describes an 
information processing practice quite opposite to what was found for 
clients in paper II. The ability to manage equivocality and uncertainty 
through their current information processing practices was also found 
to be low. This conclusion was reached based on the inability of those 
client organizations to process internal, as well as external, information, 
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particularly using rich channels. The above discussion leads to the 
second proposition: 

P2: Managing interpretation and meaning-making gaps (i.e. 
equivocality) concerning supplier-led innovations is (positively) 
associated with clients’ ability to manage information for decision 
making on supplier-led innovation. 

5.3.Proposition 3 
The UK Cabinet Office, referred to by Baxter et al. (2010), concluded 
from a literature review that a key barrier to innovation is the risk 
aversion rooted in the culture of the public sector. The public sector 
clients who attended Workshop G suggested that their behaviour, in 
terms of presenting strict technical requirements and defining solutions 
rather than problems, blocks development in the construction industry. 
Furthermore, they suggested that the rationale behind this behaviour 
was the avoidance of unpleasant consequences due to unforeseen 
failure. This statement can be also related to the previously discussed 
future regret. In addition, Kamara et al. (2002 p.10), in their book on 
“capturing client requirements in construction projects”, suggested that “The 
nature and content of the information that constitutes the ‘voice of the client’ 
(i.e. how it is expressed or stated) should facilitate the development of 
appropriate solutions (design and otherwise) to the client’s problem… ”. 
Therefore requirements are suggested to be “solution-neutral, to allow 
innovation and creativity in devising solutions to the client’s problem” (ibid p. 
10). The recommendation by Kamara et al. (2002) concurs with a 
suggestion made by Contractor C, as well as by participants attending 
Workshop F, that clients should state what functions they require 
rather than give technical specifications, thus allowing contractors to 
best use their business experience and resources for the good of the 
client.  
 
Framing the decision-making context by applying a policy can be 
logically appealing, given the complexity of decision-making on new-
build and the large capital involved. However, a suggestion made from 
paper IV is that reducing equivocality by reductionism i.e. stating 
solutions and defining policies along with “built-in mechanisms” in 
organizations that support decision-making, also become structural 
inertia, acting to sustain stability and resist change. Supporting this 
argument, Ivory (2005) demonstrated in a case study on the role of the 
client in innovation that for [innovating companies] a strong client 
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focus can be harmful if clients’ demands are limiting. Manley (2006) 
agreed with this argument for what she called “innovation incompetent” 
clients such as those who are risk averse and constrain innovation 
activity or clients with a constricted view of costs who potentially 
cause value-adding innovations to be ignored. Both of these 
behaviours are identified among the clients considered in papers II-IV. 
For example, to base investment decisions on “investment cost” is a 
widely accepted policy in many Swedish client organisations, as 
illustrated, for example, by the clients in papers III and IV, and further 
supported by client participants who attended Workshops F and G. 
The potential implication for client response to innovation discussed in 
papers III and IV is that clients will drive innovations characterized by 
lower initial construction cost, rather than by long-term criteria e.g. 
reduced life-cycle costs or reduced environmental impact. Hence, 
innovations providing long-term benefits may be overlooked in favour 
of more immediate benefits (paper III), a tendency also supported by 
decision theory (e.g. Zeelenberg 1999). Policies do not necessarily 
block the adoption of innovations since they could also be adopted by 
following policies, as described in papers III and IV. However, it is 
argued that reductionism approaches to equivocality may lead to 
adoption “for the wrong reasons”, in turn leading to poor evaluation 
of the innovation as well as supporting development in undesirable 
directions. Considering all these arguments, it is proposed that:  

P3: Reductionism approaches to client interpretation and meaning-
making gaps concerning supplier-led innovation are (negatively) 
associated with clients’ ability to manage information for decision 
making on supplier-led innovation. 

5.4.Proposition 4 
A main suggestion following from the findings presented in paper VI is 
that the predominant project logic in construction may be a key-
barrier to client-contractor communication on the implementation of 
process innovations. The position taken in the paper acknowledges the 
perception gap between clients and contractors as noted by Boyd and 
Chinyio (2006), but includes also the potential gap between members, 
within the same organization, belonging respectively to the main 
organization and the temporary organization. Thus, the implication is 
the need for managing interpretation and meaning-making gaps not 
only within the project and within the main, client business 
organization, but also in between them. 
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The construction sector displays a long history and tradition of being 
project-based, as discussed by researchers such as Widén (2010). 
Typically, activities and responsibilities of the project organization are 
also de-coupled from the main organization (c.f. Dubois and Gadde 
2002). Furthermore, within the construction industry, quite unlike 
other industries, innovations are typically implemented within the 
projects and not within a company itself, as described by Winch 
(1998). In addition, in the Swedish construction context, ‘building’ is, 
as described by authors such as Höök (2008), associated with high 
levels of project management skills where large and complex projects 
are managed by on-site development and by the implementation of 
innovative solutions to problems. However, Gann et al. (1992) stated 
that the efforts generally undertaken within the construction industry 
are product enhancement oriented rather than process improvement 
oriented.  
 
Some of the decisions the client project production managers made in 
project E, related to changes and on-site coordination, had 
implications for how well the contactor’s concept could be 
implemented. The project production managers had, according to 
their roles, a clear focus on project goals and constraints. This project-
framed focus, together with their conceptions based on longstanding 
experience from conventional project management, tended to obstruct 
implementation of the process innovation that the main, business 
organization had decided on. Thus, there seemed to be a conflict in 
the client organization between (managing) the project and 
(implementing) the innovation. Similarly, on analysing the innovation-
related behaviour of a client known for “best practice”, Ivory (2005) 
concluded that their practice allowed them to get exactly what they 
wanted from suppliers. They were subsequently recognized as a good 
project manager, reducing risks and costs for the organization in the 
short-term, project context (ibid). However, Ivory (2005 p.868) also 
concluded that the client, at the same time, seemed to enact a 
behaviour that “weeds out innovation”, which does not benefit the 
industry in the long run. Hence, what could be regarded as 
outstanding project management behaviour (Ivory 2005) could 
simultaneously severely block innovation (ibid.) and be seen as the 
behaviour of a risk averse, innovation incompetent client (Manley 
2006).  
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Murphy et al. (2011) argued (with reference to other researchers) that 
adopting innovation into construction projects relies to a large extent 
on the activities of project management (e.g. Barsh and Capozzi 2010) 
whilst critical voices raised against such practices (Koskela and Vrijhoef 
2001) say that project control and evaluation methods can stifle 
innovation. It is argued in paper VI that the current project setting 
provides the framing for managers to reduce the number of conflicting 
meanings that interpretations can cause and provides a shared frame of 
reference that supports communication between members from 
different organizations for the collaboration during the project 
execution. Simultaneously, fewer meanings and interpretations will 
surface and status quo is maintained as suggested in paper VI (with 
reference to Neill and Rose, 2007) as well by P3. Information is 
interpreted and reacted on by decision-makers from the grounds of the 
current frame of reference, and the dominant ideas about the 
project/innovation-interface as discussed by Keegan and Turner (2002) 
remains mainly to be concerned with managing the project correctly, 
rather than minding the innovation. In case that minding the 
implementation means rethinking how projects are best managed, this 
becomes a particular problem as project E illustrates. For construction 
process innovation such as partnering or prefabrication, Ivory (2005 p. 
862) suggested that while contractors are the key drivers, “they must 
act, not in isolation, but under the scrutiny of their customers”. This means 
that process innovations may improve quality and cost parameters by 
changing the way projects are managed and thus the client will play a 
key role in the decision to innovate (ibid). 
 
The findings from paper VI, combined with the referred research 
above, suggest that the construction client, subsequent to current 
practice, may have a limited ability to bridge the meaning-making gap 
between the main organization and the temporary organization in 
ways that acknowledge also P2 and P3 to successfully implement 
supplier-led innovations. Considering arguments given above, and 
especially for innovations leading to new building process settings, it is 
proposed that: 

P4: The role of the construction client as a decision-maker within 
the current project-based setting is in conflict with the role of the 
construction client as a decision-maker on supplier-led innovation.  
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5.5.A tentative model 
Combining the four propositions, the following tentative model is 
suggested, see figure 4. To manage information to unblock supplier-
led innovation the model suggests that client organizations not only 
need to reconsider how they organize such things as the sharing of 
information between building stakeholders, or even how they can 
manage pre-tendering meetings to enable for multiplicity of meanings 
to surface by including different functional departments or inviting a 
contractor to participate. There is also the need to consider adapting a 
more long-term perspective to enable for innovations to be 
implemented in the client organization. These suggestions, however, 
are themselves nothing but propositions subject for further research. 

 

 
 

Figure 4. A tentative model presenting barriers and enablers for 
clients managing information to unblock supplier-led 
innovation 

 

P2: Managing interpretation and 
meaning-making gaps (i.e. equivocality) 
concerning supplier-led innovations is 
(positively) associated with clients’ ability 
to manage information for decision-
making on supplier-led innovation. 

P3: Reductionism approaches to client 
interpretation and meaning-making gaps 
concerning supplier-led innovation are 
(negatively) associated with clients’ ability 
to manage information for decision-
making on supplier-led innovation. 

P1: Client uncertainty concerning a 
supplier-led innovation is associated with 
a client tendency of rejecting it. 

equivocality (i.e. defining questions) before 
uncertainty (i.e. finding answers)

enable equivocality 
to surface 

decoupling of activities and 
responsibilities delimits 

emergence of equivocality 

project framing 
reduces equivocality 

P4: The role of the construction 
client as a decision-maker within 
the current project-based setting is 
in conflict with the role of the 
construction client as a decision- 
maker on supplier-led innovation.
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6. CLOSING DISCUSSION 
The thesis purpose was to further the understanding of the role of the 
construction client as a decision-maker, focusing on the ability to 
manage information for decision-making on supplier-led innovation. 
In relation to the latter, the overall conclusion is that the ability of the 
clients studied seems to be limited. It has been argued that client 
organizations’ information processing practices do not seem to support 
the management of equivocality in ways that permit for a multiplicity 
of meaning to surface. Instead, clients reduce the number of meanings 
that have an impact on the decision-making by employing decision-
making criteria, developing policies and stating explicit solutions in 
tenders. Rules of thumb coupled with the following of common 
practice help the decision-maker to make choices in a complex 
decision-making situation. However, it simultaneously sustains inertia 
and presents a barrier to client decision-making about supplier-led 
innovation. This implies that a client organization with well-developed 
support to enable efficient decision-making may be less, rather than 
better, able to manage information for decision-making extending 
beyond the current frame of reference. Based on the notion that the 
predominant project logic in construction can be a key barrier to 
client-contractor communication, the same thing is suggested for client 
organizations that have developed efficient project management skills. 
Project success, in terms of complying with project goals and 
constraints, may be at the expense of implementing supplier-led 
innovation. This may be the case even if the innovation can contribute 
to project goals. If the innovation includes new ways of doing things, 
project management “as usual” will hinder the innovation from being 
adequately implemented. Communication during early phases of 
projects seldom includes contractors; if they are included, meaning-
making becomes based on knowledge that is common to all parties at 
that particular point in time. If equivocality is managed and reduced so 
that project members share similar meanings, the communication fed 
back to the business organization will be biased by the interpretations 
made by the project members. Equivocality is also suggested to have 
increased rather than decreased between the business organization and 
the project organization because of the different and separated nature 
of meaning-making during the duration of the project. 
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To understand better the role of the client as a decision maker within 
its organization there is the need to consider the impact of the 
organizational information processing practice on the individual 
decision-maker. Thus, if the client organization do not support 
decisions extending beyond the current frame of reference, it is quite 
possible that the organization and its decision-makers will sustain 
inertia. Yet, the decisions made are always made within whatever the 
current frame of reference is. To understand better the role of the 
client as a decision-maker within a client organization there is the need 
to consider the impact of the client main organization being decoupled 
from the client project organization. It is quite possible that the role of 
the client taken by the client decision-maker within the continuous, 
business organization will differ from that of the decision-maker within 
a temporary, project organization. Conflicting roles may weed out 
innovation and sustain inertia. By the above said about conflicts 
between individual and organization, and between the continuous 
organization and the temporary, a key-aspect of the role of the client is 
how to manage the conflicting demands of decision-making 
performance within the current frame of reference and making 
decisions concerned with changing that very frame. 
 
To unblock supplier-led innovation, the findings suggest that client 
organizations need to take a stance; to expect innovation to take place 
beyond the single project, to reflect on how they manage information 
in and between projects, and to be prepared to rethink and change 
current practice. 

6.1.Limitations and further research 
One important limitation with this research and the choices related to 
data collection is related to the generalization of the findings and 
propositions. Even if findings from this research can be understood on 
the basis of established theory and can also be related to other 
researchers’ findings within the construction management field of 
study, the propositions call for further empirical grounding.  

 
Modernist organization theories hold some basic premises related to 
uncertainty. First, uncertainty is unwanted and second, it is possible to 
reduce and/or avoid uncertainty (Hatch, 2000). A third premise, 
building on the first two, is that uncertainty is a driver for action as it 
motivates decision-makers to reduce their uncertainty (ibid.). Post-
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modernist analysis tends to start by deconstruction and turning 
assumptions that are taken for granted upside down. Thus, applying 
the practice from this strand of organization theory and substituting 
uncertainty with equivocality the first of the above premises could be 
challenged as follows: equivocality provides tension which can 
strengthen the organization (c.f. Hatch, 2000) and the necessary input 
to reflect, rethink and change. This process could serve as an 
illustration for the turns taken during this research: while starting out 
from a perspective of “reduce client uncertainty”, uncertainty was 
deconstructed as the research progressed, by the introduction of the 
equivocality construct and the further discussion about the impacts  of 
the way equivocality was reduced, or managed, on decision-making 
about innovations. In the post-modernist analysis, the next step of 
deconstruction would be to explore the consequences of the inverted 
assumption for modernist line of thoughts. This is the first suggestion 
for the starting point of further research. In addition, modernists “love 
systems theory” for a number of reasons including the provision of a 
rational framework to search for order and rationality, knowledge 
control through the control of the flow of information and rational, 
ordered ways to assemble data (McAuley et al., 2007 p.80). System 
theory critics such as Harrison and Shirom (1999) highlighted that a 
‘perfect fit’ between subsystems should be considered the same as 
stagnation because of the lack of dynamics and change. In a similar 
vein, they suggested that well-aligned organizations, satisfied with their 
well-designed status quo, can become unresponsive (ibid., McAuley et 
al., 2007). On further exploring the meaning and impact of the 
findings from this research and the propositions made in the previous 
chapter, this could be an interesting position to take, given the large 
body of research undertaken for the purpose of accomplishing “fit”.  

 
Furthermore, although industrialized building has been used as an 
example of supplier-led innovation there are other innovations of 
interest in contemporary building well worth investigating such as 
innovations related to sustainable building. The industrialized building 
studied in this research has, in many ways and to different degrees, 
developed system solutions to meet system problems i.e. problems that 
cannot be handled by any single actor in a single project setting. 
Installation accounts for a significant part of the building cost. Issues 
concerning methods of installation can also be related to issues 
concerning the long-term energy performance of the building and 
conditions for adapting to solutions for energy production and 
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distribution. One potential supplier-led innovation scenario, in a future 
where sustainability issues become more and more important, could be 
that a building company with ambitions to be more competitive could 
aim for greater systems integration by, for example, integrating 
solutions for installations. What are the implications of the findings 
from this research for the motivation of contractors and other supply-
side actors to develop their concepts further, and what role are clients 
willing to play in such potential developments? 

 
Changes on the client side to tackle issues outside the strict project 
setting in new and improved ways can result in calls for changes in the 
overall infrastructure that the client organization is a part of. Clients in 
this research have indicated that, even if they want to change, they 
experience restraining forces similar to those illustrated in the 
conceptual model in paper I.  By focusing further on client 
organizations and their decision-making, information processing and 
communication with stakeholders, it may be possible to encourage 
much-needed discussions on the role played by building institutions for 
supporting continuous innovation activities that are not restricted to 
but extend beyond single projects. 



REFERENCES 

65 

REFERENCES 
Atkin, B. and Flanagan, R. (1995) Improving value for money in construction, Royal 

Institute of Chartered Surveyors, London. 

Atkinson, P.A. and Silverman, D. (1997) Kundera’s immortality: the interview 
society and the invention of the self. Qualitative Inquiry, 3(3). 304-25.  

Barsh, J. and Capozzi, M. (2010) Managing innovation risk. Engineering 
management review, IEEE, 37(4), 86-9. 

Baxter, D., Schoeman, M., Goffin, K. and Micheli, P. (2010) Public sector 
innovation. The role of commercial partnerships, Cranfield School of 
Management, UK. 

Bazerman, M. (1998) Judgment in managerial decision making, New York, Wiley. 

Beamish, T.D. and Biggart, N.W. (2010) Social heuristics: Decision making and 
innovation in a networked production market, Collaboratory for Research on 
Global Projects, Stanford University, Stanford CA. 

Beamish, T.D. and Biggart, N.W. (2012) The role of social heuristics in project-
centred production networks: insights from the commercial construction 
industry. The Engineering Project Organization Journal, 2( 1-2), 57-70.   

Becker, H.S. and Geer, B. (1957) Participant observation and interviewing: a 
comparison. Human Organization, 16(3), 28-32. 

Bell, D. (1982), Regret in decision making under uncertainty. Operations Research, 
30( 5), 961-981. 

Berlo, D. K. (1960) The process of communication, Holt, Reinhart & Wilson, New 
York. 

Bryman, A. and Bell, E. (2003) Business research methods, Oxford University Press, 
Oxford.  

Boyd, D. and Chinyio, E. (2006) Understanding the construction client, Blackwell, 
Oxford. 

Butler, R., Davies, L., Pike, R. and Sharp, J. (1993) Strategic investment decisions: 
theory, practice and process, London, Routledge. 

Cohen, W. and Levinthal, D. (1990) Absorptive capacity: a new perspective on 
learning and innovation. Administrative Science Quarterly, 35(1), 128-52. 

Cyert, R. and March, J. (1963) A behavioral theory of the firm, Prentice-Hall, 
Englewood Cliffs, New Jersey. 

Daft, R. and Lengel, R. (1986) Organizational information requirements, media 
richness and structural design. Management Science, 32( 5), 554-571. 

Daft, R. and Macintosch, N. (1981) A tentative exploration into the amount and 
equivoclaity of information processing in organizational work units. 
Administrative Science Quarterly, 26(2), 207-24. 



REFERENCES 

66 

Daft, R., Lengel, R. and Trevino, L. (1987) Message equivocality, media 
selection, and manager performance: Implications for information systems. 
MIS quarterly, 11( 3), 355-366. 

Dainty, A. (2008) Methodological pluralism in construction management research, 
in Knight, A. and Ruddock, L. (eds), Advanced research methods in the built 
environment, Wiley-Blackwell, Chichester, pp. 1–13. 

Dainty, A., Moore, D. and Murray, M. (2006) Communication in construction: 
Theory and practice, Taylor & Francis, UK.  

Dean, J.P. and Whyte, W.F. (1958) How do you know if the informant is telling 
the truth? Human Organization, 17(2), 34-38. 

Deutcher, I. (1973) What we say/what we do: Sentiments and acts, Glenview, IL, 
Scott, Foresman and CO Publisher: Addison-Wesley Educational Publishers, 
Inc. 

Dubois, A. and Gadde, L-E. (2002) The construction industry as a loosely coupled 
system: implications for productivity and innovation. Construction 
Management and Economics, 20(7), 621-31. 

Emmitt, S. and Gorse, C. A. (2003) Construction Communication, Blackwell 
Publishing, Oxford. 

Fellows, R. (2010) New research paradigms in the built environment. Construction 
Innovation, (10)1, 5-13. 

Fisher, D. (1993) Communication in organizations, 2nd ed., West Publishing, Eagan, 
MN. 

Frödell, M., Josephson, P. and Lindahl, G. (2008) Swedish construction clients' 
views on project success and measuring performance. Journal of Engineering, 
Design and Technology 6(1), 21-32. 

Galbraith, J. (1973) Designing complex organizations, Addison-Wesley Longman 
Publishing Co., Inc. Boston, MA, USA. 

Galbraith, J. (1974) Organization design: An information processing view. 
Interfaces, 4(3), 28-36. 

Galbraith, J. (1977) Organization Design, Addison-Wesley, Reading, MA. 

Gann, D., Matthews, M., Patel, P. and Simmonds, P. (1992) Construction R & D: 
analysis of private and public sector funding of research and development in the UK 
construction sector, Department of The Environment, London. 

Gibb, A. G. (1999) Offsite Fabrication: Pre-assembly, prefabrication and modularization, 
Whittles Publishing Services, London. 

Gigerenzer, G. (2007) Fast and frugal heuristics: the tools of bounded rationality, 
in Koehler, D.J. and Harvey, N. (Eds.), Blackwell handbook of judgment and 
decision making, Blackwell Publishing, Malden, USA, pp. 62-88.  

Gigerenzer, G. and Sturm, T. (2011) How (far) can rationality be naturalized? 
Synthese, DOI: 10.1007/s11229-011-0030-6, [Pre-publication online].  



REFERENCES 

67 

Gubrium, J.F. and Holstein, J.A. (2002) Introduction, in J.F. Gubrium and J.A. 
Holstein (eds) Handbook of interview research, Thousand Oaks, CA, Sage pp.3-54. 

Hammersley, M. (2003) Recent radical criticism of interview studies: any 
implications for the sociology of education? British Journal of Sociology of 
education, 24(1), 119-126. 

Hammersley, M. and Gomm, R. (2005) Recent radical criticism of the interview 
in qualitative inquiry, in M. Holborn and M. Haralambos (eds) Developments 
in Sociology, 20, Ormskirk, Causeway Press, pp.91-102. 

Harrison, M.I. and Shirom, A. (1999) Organizational diagnosis and assessment: 
Bridging theory and practice, Thousand Oaks, CA, Sage. 

Hartmann, A., Reymen, I.M.M.J. and Oosterom, G. V. (2008) Factors 
constituting the innovation adoption environment of public clients. Building 
Research & Information, 36(5), 436-449. 

Harty, C. and Leringer, R. (2007) Social science research and construction: 
Balancing rigour and relevance, in Hughes, W. (ed) Proceedings of Construction 
Management and Economics 25th Anniversary Conference, University of Reading, 
16-18 July. 

Hatch, M.J. (2000) Organisationsteori: Moderna, symboliska och postmoderna perspektiv 
(in Swedish), Studentlitteratur, Lund. 

Höök, M. (2008). Lean culture in industrialized housing : a study of timber volume 
element prefabrication, Doctoral thesis, 2008:21. Department of Civil, Mining 
and Environmental Engineering, Division of Structural Engineering. Luleå 
University of Technology, Sweden. 

Ivory, C. (2005) The cult of customer responsiveness: Is design innovation the 
price of a client-focused construction industry? Construction Management and 
Economics, 23(8), 862-70. 

Kahneman, D. and Tversky, A. (1979) Prospect theory: an analysis of decision 
under risk. Econometrica: Journal of the Econometric Society, 47(2), pp. 263-291. 

Kamara, J.M., Anumba, C.J., and Evbuomwan, N.F.O. (2002) Capturing client 
requirements in construction projects, Inst of Civil Engineers Pub. 

Keegan, A. and Turner, J.R. (2002) The management of innovation in project-
based firms. Long Range Planning, 35(4), 367-88. 

Koskela, L. and Vrijhoef, R. (2001) Is the current theory of construction a 
hindrance to innovation?, Building Research and Information, 29(3), 197-207. 

Larsson, B., Sundqvist, J. and Emmitt, S. (2006) Component manufacturers’ 
perceptions of managing innovation. Building Research & Information, 34(6), 
552-64. 

Levander, E., Schade, J. and Stehn, L. (2009) Methodological and other 
uncertainties in life cycle costing, in Atkin, B. and Borgbrandt, J. (eds) 
Performance Improvement in Construction Management, Spon Press, London and 
New York, pp. 233-46. 



REFERENCES 

68 

Lindlof, T.R. and Taylor, B.C. (2002) Qualitative Communication Research Methods, 
2nd Ed., Sage Publications, Thousand Oaks, CA. 

Mahapatra, K., Gustavsson, L. and Hemström, K. (2012) Multi-storey wood-
frame buildings in Germany, Sweden and the UK. Construction Innovation: 
Information, Process, Management, 12(1), 62-85. 

Manley, K. (2006) The innovation competence of repeat public sector clients in 
the Australian construction industry. Construction Management and Economics, 
24(12), 1295-304. 

March, J. (1962) The business firm as a political coalition. The journal of politics 
24(4), 662-678. 

March, J. (1994) A primer on decision making: How decisions happen, The Free Press, 
New York. 

March, J. and Olsen, J. (1976) Ambiguity and choice in organizations, 
Universitetsforlaget. 

March, J. and Simon, H. (1958) Organizations, John Wiley, New York. 

Mann, S. (2002) The development of discourse in a discourse of development, 
unpublished Ph.D. thesis, Aston University, UK. 

Mann, S. (2011) A critical review of qualitative interviews in applied linguistics. 
Applied Linguistics, 32(1), 6-24. 

McAuley, J., Duberley, J. and Johnson, P. (2007) Organization Theory: Challenges 
and perspectives, Prentice Hall, UK. 

Miles, M. B. and Huberman, A. M. (1994) Qualitative data analysis: an expanded 
sourcebook. 2nd ed., Tousand Oaks, CA, Sage. 

Morgan, D.L. (1988) Focus groups as qualitative research, Newbury Park, Sage. 

Murphy, M., Heaney, G. and Perera, S. (2011) A methodology for evaluating 
construction innovation constraints through project stakeholder 
competencies and FMEA. Construction Innovation, 11(4), 416-40. 

Neill, S. and Rose, G.M. (2007) Achieving adaptive ends through equivocality: A 
study of organizational antecedents and consequences. Journal of Business 
Research, 60, (4), pp. 305-313. 

Newcombe, R. (1994) Procurement path: a proper paradigm, in S. M. 
Rowlingson (ed), East meets West: proceedings of CIB W92 Procurement Systems 
Symposium, Hong Kong, University of Hong Kong, pp. 245-50. 

Ngwenyama, O. K. and Lee, A. S. (1997) Communication richness in electronic 
mail: Critical social theory and the contextuality of meaning. MIS Quarterly, 
21(2), 145-67. 

OECD (2005) Oslo Manual: Guidelines for collecting and interpreting innovation 
data, 3ed, OECD Publishing, OECD, EUROSTAT. 

Payne, J.W., Bettman, J.R. and Johnson, E.J. (1993) The adaptive decision maker, 
Cambridge University Press, New York, NY. 



REFERENCES 

69 

Rapley, T. (2004) Interviews, in C. Seale, G. Gobo, J.F. Gubrium and D. 
Silverman (eds), Qualitative Research Practice, London, Sage, pp.15-33. 

Ritov, I. and Baron, J. (1992) Status-quo and omission biases. Journal of Risk and 
Uncertainty, 5(1), 49-61. 

Robbins, S. (2005) Organizational behavior. Upper Saddle River, NJ, Pearson 
Prentice Hall. 

Rogers, E. M. (2003) Diffusion of innovations, 5th ed, Free Press, New York, NY. 

Rosenfeld, Y. (1994) Innovative construction methods, Construction Management 
and Economics, 12(6), 521-41. 

Rowlingson, S. (1999) The selection criteria, in S.M. Rowlingson and P. 
McDermott (eds), Procurement systems: a guide to best practice in construction, 
London, Spon, pp. 276-79. 

Samuelson, W. and Zeckhauser, R. (1988) Status quo bias in decision making. 
Journal of Risk and Uncertainty, 1(1), 7-59. 

Schweiger, D.M. and Sandberg, W.R. (1989) The utilization of individual 
capabilities in group approaches to strategic decision-making, Strategic 
Management Journal, 10( 1), 31-43. 

Schweiger, D.M., Sandberg, W.R. and Ragan, J.W. (1986) Group approaches for 
improving strategic decision making: a comparative analysis of dialectical 
inquiry, devil’s advocacy, and consensus. Academy of Management Journal, 
29(1), 51-71. 

Schwenk, C. (1989) A meta-analysis on the comparative effectiveness of devil’s 
advocacy and dialectical inquiry, Strategic Management Journal, 10(3), 303-306. 

Shannon, C.E. and Weaver, W. (1949) The mathematical theory of communication, 
University of Illinois Press, Urbana, Illinois. 

Silverman, D. (1973) Interview talk: bringing off a research instrument. Sociology, 
7(1), 31-48. 

Simon, H. (1957) Administrative behavior: a study of decision-making processes in 
administrative organizations, The Free Press, New York, NY. 

SOU (2000) Från byggsekt till byggsektor (In Swedish), Stockholm, Fritzes offentliga 
publikationer. 

SOU (2002) Skärpning gubbar! (In Swedish), Statens offentliga utredningar, 0375-
250X ; 2002:115, Stockholm: Fritzes offentliga publikationer. 

Statskontoret (2009) Sega gubbar? (In Swedish), Report 2009:6. Stockholm, 
Statskontoret. 

Thompson, P, and McHugh, D. (2002) Work organizations: A critical introduction, 3rd 
ed., Palgrave, Hampshire. 

Toole, T.M. (1994) Task and environmental uncertainty and the adoption of technological 
innovations by home builders, Doctoral Thesis, Sloan School of Management, 
MIT, Cambridge, Massachusetts. 



REFERENCES 

70 

Torrington, D. and  Hall, L. (1998) Human Resource Management, 4th ed., Prentice 
Hall, London. 

Tushman, M. and Nadler, D. (1978) Information processing as an integrating 
concept in organizational design. Academy of Management Review, 3(3), 613-
24. 

Tversky, A. and Kahneman, D. (1974) Judgment under uncertainty: heuristics and 
biases. Science, 185(4157), 1124-31. 

Tykkä, S., McCluskey, D., Nord, T., Ollonqvist, P., Hugosson, M., Roos, A., 
Ukrainski,, K., Nyrud, A.Q. and Bajric, F. (2010) Development of timber 
framed firms in the construction sector: Is EU policy one source of their 
innovation? Forest Policy and Economics, 12(3), 199-206. 

Weick, K.E. (1979) The social psychology of organizing, McGraw-Hill, New York, 
USA. 

Weick, K.E. (1995) Sensemaking in organizations, Sage Publications, Thousand 
Oaks, CA. 

Weick, K.E. (2001) Making Sense of the Organization, Wiley-Blackwell, London. 

Wibeck, V. (2000) Fokusgrupper: Om fokuserade gruppintervjuer som 
undersökningsmetod (in Swedish), 2 ed., Studentlitteratur, Lund. 

Widén, K. (2010) Construction innovation: Statsbygg, the driving client, Lund 
University, Lund. 

Winch, G.M. (1998) Zephyrs of creative destruction: understanding the 
management of innovation in construction. Building Research & Information, 
26(4), 268-79. 

Winch, G.M. (2002) Managing construction projects, Oxford, Blackwell. 

Winch, G.M. (2003) How innovative is construction? Comparing aggregated data 
on construction innovation and other sectors – a case of apples and pears. 
Construction Management and Economics, 21(6), 651-54. 

Winch, G. M. (2006) Towards a theory of construction as production by projects. 
Building Research & Information, 34(2), 154-163. 

Yin, R. K. (1994) Case study research: Design and methods, 2nd ed., Sage, London. 

Zeelenberg, M. (1999) Anticipated regret, expected feedback and behavioral 
decision making. Journal of Behavioral Decision Making, 12(2), 93-106. 

Zimbardo, P., McDermott, M., Jansz, J. and Metaal, N. (1995) Psychology: A 
European text, HarperCollins publishers, London, UK. 

 

 

 



APPENDED PAPERS  PAPER I 

 

 
 
 
 

Competitive impact of industrialised building:  
in search for explanations to the current state 

Written by Susanne Engström under the supervision of Lars Stehn and Ylva 
Sardén. 

Engström, S., Stehn, L. and Sardén, Y. (2009) Competitive 
impact of industrialised building: in search for explanations 
to the current state. Proceedings 25th Annual ARCOM 
Conference, Dainty, A. (red.). Association of Researchers in 
Construction Management pp. 413-424.  



 

 



 

 

COMPETITIVE IMPACT OF INDUSTRIALISED 
BUILDING - IN SEARCH FOR EXPLANATIONS TO 
THE CURRENT STATE 
Susanne Engström1, Lars Stehn1, and Ylva Sardén1

1 Division of Structural Engineering, Luleå University of Technology, SE-971 87 Luleå, SWEDEN 

Industrialised building has been proposed as a means of satisfying changes 
needed in the Swedish building sector. Over the last decade industrialised 
building has also developed as a niche within this sector. Given its potential, 
however, some stakeholders think that industrialised building has not yet had the 
impact they expected, and that the building sector is still in need of change to 
meet demands for cost reduction, quality improvement and longer managerial 
time-spans. Consequently, questions arise regarding the competitive position of 
industrialised building today, and the underlying causes for its present state. This 
study is based on a literature review, assessing industrialised building over recent 
decades, and on complementary interviews with researchers and practitioners. 
The findings are summarized in a conceptual model that outlines the sought 
effects of industrialised building, as well as the forces that drive and restrain 
change towards industrialised building. The demands on the building sector are 
the main drivers of change for the industry. However, the market itself is not 
actively driving change towards industrialised building, and the information and 
understanding required to support clients' decision on whether to enforce market 
power in one or the other direction is not readily available. How building clients 
value different building possibilities is also unclear. Suggested future challenges 
are to reduce client uncertainty, to improve client power and to facilitate the 
comparison of performance between traditional and industrialised building 
alternatives. 

Keywords: competitive position, conceptual model, drivers of change, 
industrialised building. 

INTRODUCTION
Demands on the building sector have addressed effectiveness and efficiency issues, 
and they have been put forth by society, researchers and the sector itself (Egan 
1998, Winch 1998, Josephson and Hammarlund 1999, SOU 2000). The demands 
for changes to improve the sector have resulted in numerous initiatives, not least 
attempts to benchmark and learn from the manufacturing sector (Koskela 2000, 
Diekmann et al. 2004). More specifically, industrialised building has developed as a 
niche market within the Swedish building sector (Lessing et al. 2005). However, 



 

 

the change has been anything but straightforward. Stakeholders at the 
governmental level, as well as clients and contractors, believe that industrialised 
building has not yet had the impact they expected, or hoped for. At the same time 
the understanding and consensus appears to be low concerning ‘why not’. For 
stakeholders who want to promote change towards industrialised building, or to 
know whether they should, it is important to understand factors that can drive and 
restrain such development, and also what could be expected from such a potential 
change. The purpose of the research presented here is to outline the forces that are 
believed to have been driving change towards industrialised building, the sought 
effects of industrialised building, and the forces potentially restraining change in 
that direction. To aid further development and understanding of the competitive 
impact of industrialised building, a conceptual model is suggested and discussed. 

Industrialised building generally involves different levels of onsite and offsite 
activities, (Höök and Stehn 2008). Different types can be distinguished; (i) offsite 
prefabrication of materials and parts, (ii) prefabrication of components and 
subassemblies, and (iii) up to 80 % of the total work completed offsite in a factory 
environment (Höök and Stehn 2008), see also Gibb (1999). In this report, unless 
explicitly stated otherwise, all of these types are included in the term industrialised 
building (IB), while items that are never considered for onsite production (level 1 
of offsite according to Goodier and Gibb (2007)) are included in non-industrialised 
building, further referred to as traditional building (TB).  

This research is part of an ongoing study focusing on the client's role in IB in 
Sweden. The results are primarily drawn from a review of recent surveys, reports 
and other publications on IB, with the main focus on IB in Sweden. In addition, 
empirical data were obtained from a case study based on interviews with five 
different kinds of stakeholders: a building sector organisation, building clients 
(public and non-public) and contractors (representing different types of IB).The 
compiled data were then discussed and further analysed in a workshop. 

DEMANDS ON THE SWEDISH BUILDING SECTOR - 
DRIVERS OF INDUSTRIALISED BUILDING 
Governmental interventions and structural change 
The building sector in Sweden, as in many other countries, has been subject to 
public and government interest and intervention due to the importance of the 
sector to the economy. Low levels of competition, poor efficiency and high costs 
in the sector have been recurring themes in state investigations for decades (SOU 
2000). During the 1990's new rules and regulations for the sector were introduced.  
The housing market was deregulated and tax incentives and subsidies were 
repealed (SOU 2002, Apleberger et al. 2007). The Swedish government’s 
Directive 2002:24 also acknowledged a change in the relationship between 
building buyers and suppliers, with regard to the clients' knowledge and 
responsibility for the long-term management of built properties (SOU 2002). The 
change was described as a move from: 



 

 

a situation in which a large number of competent clients/builders built 
properties to be managed in the long-term by themselves or by local 
property management organisations, using their own building resources or 
contracting local builders and craftsmen, to 
a situation in which fewer companies with national coverage of the 
Swedish building market constructed buildings for others to manage, 
frequently for tenant-owner associations, using in-house sub-contractors 
and suppliers. 

In addition, the building sector's failure to undertake necessary measures to secure 
quality standards led to a quality council being formed in 2001, with the purpose 
to incorporate a quality management systems approach (SOU 2002).  

Undersupply of housing and skilled workforce 
During economic booms the building market tends to overheat, while during 
recessions the industry can soon be in profound crisis. The structural changes at the 
beginning of the 1990's coincided with a recession, and the late 1990's and the 
early years of the 21st century saw the Swedish housing sector reach an all-time 
low (SOU 2000). This led to undersupply and a housing shortage, with the need 
for “more dwellings at reduced costs” becoming a frequent topic in public debates 
(Apleberger et al. 2007). Due to the low level of building activity in Sweden at the 
end of the 20th century, fewer people chose to acquire building trade 
qualifications. Consequently, during the time of prosperity that followed, 
companies experienced recruitment problems due to undersupply of skilled 
workers (Statskontoret 2009). 

Outperformed by manufacturing industry 
The problems facing the building sector, as such, are not unique, and the 
experiences of other industries dealing with similar problems through the 
application of new concepts, ideas and technologies have been the subject of 
growing interest and debate amongst building sector stakeholders (Barlow 1999, 
Winch 2003). Comparisons have shown the building sector to be outperformed by 
the manufacturing sector. The Building Cost Commission concluded in a report 
presented in 2000 that the building industry increased its total productivity by an 
average of 1.7 % a year and work productivity by an average of 2.9 % a year, over 
the period 1965 to 1996. Corresponding figures for the manufacturing industry 
were 2.9 % and 3.9 % per year, respectively. The Commission also concluded that 
building is characterised by a lower transition pressure than other domestic 
industries, which can be explained by the low level of competition and localness of 
the building industry (SOU 2000).  

Demands for change 
The building sector's rigidity and inability to change have been recognized in 
government enquiries  (Egan 1998, SOU 2000), by researchers and by the profit-
driven industry itself (Dubois and Gadde 2000, Frödell et al. 2008, Statskontoret 
2009). In order to meet these stakeholder demands for change, IB has been 
proposed both in Sweden and in other countries, as a means of improving the 
competitiveness and effectiveness of the building sector (SOU 2000, Goodier and 
Gibb 2007, Pan et al. 2007). The drivers that influence the building sector in 



 

 

Sweden seem to be similar to those operating in the UK. Goodier and Gibb 
(2007) identified two factors driving interest in offsite work, besides the sector's 
own interest in improving performance: an increased demand for housing and 
increased governmental pressure to learn from the manufacturing sector, regarding 
(inter alia) productivity, profits, defects and safety issues. 

The change drivers impinging on the building industry and associated demands 
driving IB are summarised in Table 1. 

Table 1: Change drivers impinging on the building sector and associated demands that 
promote IB 

CHANGE DRIVERS DEMANDED CHANGES 

Governmental interventions and structural change 

- Governmental investigations 

- New rules and regulations 

- Deregulation of the housing market 

- Building tax subsidies and incentives repealed 

- Changed relationship between buyers and suppliers 

Undersupply of housing and skilled workforce 

- Structural change (building sector/market) 

- Economic recession 

Outperformed by manufacturing industry 

- New concepts, ideas and technologies 

- transition pressure and globalisation/internationalisation 

Change and improve 

- Time to build (shorten) 

- Cost (decrease) 

- Quality 

- Productivity 

- Working conditions 

- Environmental impact 

- Profitability 

DISTINCTIONS BETWEEN TRADITIONAL AND 
INDUSTRIALISED BUILDING  

Two important questions emerge from the previous section; what characteristics of 
TB create problems for the sector and what characteristics of IB are perceived as 
enabling it to resolve these problems? IB has developed over the last decade as a 
niche sector of the building market in Sweden, but still is, in many respects, only a 
small part of the overall, TB context. Traditional and IB are not as diametrically 
opposed as black versus white, and there are clear overlaps between them. 
However, for the purposes of identifying what stakeholders are hoping to ‘leave 
behind’ in a change towards IB, and what they hope to gain, TB is regarded here 
as the antithesis of IB in a number of important respects, as outlined below. 

Traditional building 
Koskela (2000) identifies three main ‘peculiarities’ of building at the  
project/production level; site production, one-of-a-kind production and 
temporary organisation. 



 

 

The key characteristic of TB is, in many respects, that almost all of the production 
occurs at the building site. Building site-related issues that are often described as 
problematic include: 

Effective, proper handling of materials onsite (Apleberger et al. 2007) 
Working conditions, health and safety of the work force (Leather 1988, 
Gibb 1999) 
Environmental issues, disturbances to the site's surroundings (Gibb 1999) 
Infrastructure solutions (Cigén 2003) 

The difficulties within the sector to change and develop has by some researchers 
also been associated with the building site production, suggesting that changes that 
occur do so within the isolated setting of the respective building sites (see, for 
example, Green 1999, Pheng and Hui 1999, Höök 2008). 

Various groups, companies and individuals team up to tackle every new building 
project, forming a temporary organisation. This manner of organising building 
tasks has been criticized for failing to support knowledge transfer and long-term, 
systematic approaches to improvement (Vrijhoef and Koskela 2005). Temporary 
organisations require resources to establish the organisational needs of each new 
project, to initiate and maintain operations, and to ensure that people cooperate 
within the project. Therefore, temporary organisations are believed to operate less 
efficiently and effectively than other organisations (Josephson 1994). The constant 
relay-race, in which different actors with different goals and interests (Sacks 2004, 
Sardén 2005) pass the baton from one sub-contractor to another, requires 
coordination (Apleberger et al. 2007) and sometimes lengthy negotiation. The 
fragmented building process also demands high levels of competence, which may 
not be readily available (Statskontoret 2009). 

 In recent years, work culture at a project level has also emerged as an important 
research topic. The concept of culture at the onsite, project-based level relates to 
the normative or traditional way of "doing things" (Höök 2008). Even when 
expressing a willingness to change, individuals seem reluctant to do so (Bröchner et 
al. 2002).  The work culture within the building industry appears to be deep-
rooted (Höök 2008), conservative and slow to change (Bulhões et al. 2006). 
Obstacles that have been suggested include (inter alia) the mindset of people and 
the ‘common sense’ approach that prevails in the sector (Ward and McElwee 
2007), and building trade-wide rules and project management routines (Kadefors 
1995, Höök 2008). 

Characteristics of TB, commonly identified during the interviews included: 

Conservative/rigid/hard to change/strong culture 
Known and proven/well-tested (but not necessarily optimal) solutions 
The norm for currently existing rules/regulations, clear frameworks and 
roles
Large numbers of actors with contractually regulated relationships, 
multiple deliveries in a fragmented production chain, handing over 
work/responsibilities in a relay race 
Skilled craftsmen/workforces with extensive practical knowledge of 
building 



 

 

Craftsmen jargon ("make it work", fixing things as they occur) 
Process flexibility (handling changes as they occur, meeting new demands 
from customers even during the production stage) 
Product flexibility (prototype nature/unique product) 
Uncertainties concerning costing/ additional costs commonly arise 

Industrialised building 
In contrast, the characteristics of IB suggested by the interviewees were:  

Is part of the TB context/is often only part of any building project 
Offers potential for development (both of IB per se and the building sector 
as a whole) 
Negative attitudes and associations (due to experiences of prefabs during 
the 1960's) 
Prerequisites are not well-understood/are unknown (to external actors) 
Detail design/clear and distinct control 
Product standardisation (technical solution and/or design, component 
orientation)
Process standardisation, manufacturing process, learning through 
repetition
Cost and quality advantages 
Improved precision/predictability (cost, delivery/time, quality) 
Improved working environment 
Shortened time onsite, more efficient handling of resources and logistics 
onsite

These characteristics are generally consistent with definitions and previous 
descriptions of industrialised building,(see, for example, Lessing et al. 2005, 
Apleberger et al. 2007). Meiling (2008) also suggests that industrialised housing is 
part of the house building industry, but has a different set of characteristics which 
can be categorised into three main types: (1) prefabricated versus onsite building, 
(2) process-oriented versus project-oriented design and production, and (3) one 
clear process owner versus many stakeholders. 

Gibb (1999) summarizes the potential cost savings of building offsite as follows: 
productivity cost savings from offsite fabrication; onsite cost savings due to shorter 
building periods, less onsite work and fewer workers; cost savings from reductions 
in transportation, more efficient use of onsite crane works, and reduced unplanned 
onsite remedial works; and changes to project cash flow. The factory production of 
prefabricated parts and systems purportedly improves the management of building 
processes and resources as value-added activities move up the supply chain into a 
more controlled environment (Nasereddin et al. 2007). This in turn promotes 
reproducibility in design and production, which is another characteristic aligned to 
the academic definition of IB (Björnfot and Stehn 2007, Höök 2008, Meiling 
2008). Moving production from scattered, multi-site locations to a single factory 
site enables management to gain a strategic perspective, including such aspects as a 
process overview, which can highlight possibilities for the integration of processes, 
flows and work design, and allow performance to be measured systematically. 
Together with the benefits of a weather-protected offsite environment, this 



 

 

approach also improves the handling of materials, the quality of the finished 
product, and the provision of healthy and safe working conditions (Gibb 1999). 
Moving production (partly) offsite potentially also reduces disturbance and work-
space requirements onsite. According to Gibb (1999), the reduced duration of 
onsite work is the principal benefit of offsite fabrication, achieved by the 
overlapping of off- and onsite activities together with the potentially increased 
productivity achieved in a factory environment. Clients want to be able to control 
their risks by reducing unknowns. According to Gibb (1999), the use of 
standardisation is the main way to increase predictability. 

Traditional building versus industrialised building 
The characteristics identified by the interviewees appeared to be largely the same, 
and were generally found to be in line with the results of the literature review. 
During a follow-up workshop, the characteristics were further discussed with the 
client and contractor interviewees, and the main distinctions between TB and IB 
are summarized in Table 2. 

Table 2: TB characteristics versus IB characteristics 

TRADITIONAL BUILDING INDUSTRIALISED BUILDING 

High external clarity (culture, regulations 
frameworks, roles, phases - steps and 
sequences) 

Handling uncertainties/agile production 

Flexibility (product) 

Flexibility (process) 

Craftsmanship, highly skilled work-force, 
experienced in building and handling 
uncertainties/acting agile 

+ Several negative characteristics concerning 
the effects of building onsite 

Low external clarity (culture, regulations 
frameworks, roles, phases - steps and 
sequences)

Aims to reduce uncertainties/standardise 
production 

Standardisation (product) 

Standardisation (process) 

Industrialisation, factory-workers, 
standardisation of methods 

+ Several positive characteristics concerning 
the potential effects of building offsite, in a 
fabrication facility 

TOWARDS INDUSTRIALISED BUILDING - OR NOT? 
Government investigations and published research seem to favour IB, suggesting it 
can meet the demands for improvement in the building sector. The client 
interviewees surveyed in this research also initially presented mostly negative 
aspects of TB, while their descriptions of IB were initially more favourable. One of 
the clients commented, when confronted with this observation, that the 
perception of TB is a view of ‘what is’ while IB is viewed more as ‘what could be’.  
This suggests that the positive characteristics of IB are potential rather than real 
attributes at the present time. Another client interviewee maintained that IB had 
not yet achieved the impact he had hoped for, and suggested that this might be 
because IB still generally accounts for a small part of an overall TB project. This 
description is consistent with the results of government investigations. All the 
contractor interviewees agreed on the limited impact of IB to date. They reasoned 
that this was because regulations were not well suited for the IB process, 
individuals’ attitudes were still tainted with experiences of the 1960's prefabrication 



 

 

programmes, and there were problems with clients not understanding the process 
and the need for the timely delivery of information. Many of these issues have 
been described in previous research reports, as shown in the following sections. 

Contextual rigidities constraining realisation of the potential of industrialised 
building
Institutions may be acting as barriers to change in the building sector, as suggested 
by Kadefors (1995). In Sweden, such institutional barriers may include: 
government regulations; formal standardisation; the tendering system; entrenched 
roles and interests; and the standardisation of skills, knowledge, learning and 
routines (Vennström 2008). All of these have historically developed to fit, regulate 
and support the traditional concept of the building process. The overall building 
culture, based on the standard approach to TB, also seems to influence the 
organisational culture of industrialised housing (Höök 2008). Höök (2008) suggests 
that cultural influences have led to industrialised housing practices that lack 
standardization of work and routines, employee commitment to settled strategies, 
and top-management support and strategies. Other studies have also shown that 
the housing companies utilise the benefits of indoor (i.e. offsite) building without 
adopting a manufacturing culture, and thus miss the supposed benefits of 
production and product quality control (Meiling 2008). The benefit remaining 
from IB might thus be reduced to simply offering a weather-protected 
environment for the offsite part of the building project. 

Negative associations and client uncertainty 
Even if contemporary IB companies in Sweden aim to create good architectural 
designs and variety, they are in many ways still associated with the “million-
programme” of the 1960's, characterised by standardised buildings of impoverished 
architectural merit (Gerth 2008). Furthermore, research has shown that clients still 
experience uncertainty concerning any industrialised alternative (Höök 2008). 
According to Höök (2008) this uncertainty seems to be associated with the 
previously mentioned historical prejudices connected to the “million-programme” 
and to the use of timber (commonly used as framing material in IB in Sweden), 
which altogether is perceived as typifying low quality, short-time durability, 
limited flexibility and ‘low-quality-design’. The prefabrication of volume elements 
also changes the roles of actors and the production process differs from that of TB 
(Höök and Stehn 2005), which enhance client uncertainty.  

The role of the client 
According to Statskontoret (2009), one of the recurring problems of the building 
sector is  that clients are not facilitating IB. Clients in general are not buying 
buildings that can be produced in series. This prevents both advantages of scale and 
learning. Even though the investigation (Statskontoret 2009) concluded that the 
building sector is significantly affected by changes in the trade cycle and political 
factors, it also suggested that there is a potential for improvement, not least 
concerning the role of the client. By exercising market power, the client can affect 
the development of the sector. The investigation noted, however, that different 
clients were driven by different factors for their work, and that an important issue 
is how well life cycle costs and long term property management are evaluated. 



 

 

The relative significance of traditional versus industrialised building 
characteristics 
During the workshop, clients were asked to evaluate the characteristics of TB and 
IB.  Even though all the participants highly valued the effects of offsite building 
(see table 2), TB was also highly regarded, as illustrated by the following 
comments; “flexibility comes at a price and, albeit unwillingly, clients pay” and 
“the traditional building process is perhaps not optimal, but it is well-known, with 
clear frameworks supporting it”. 

Fluctuations 
Ways in which IB companies accommodate the ups and downs of the trade cycle 
were also discussed as a matter of importance during the workshop.  Even though 
there are potential cost savings associated with IB, the direct costs of fabrication 
facilities must also be considered (Gibb (1999). For IB companies with large 
investments in production facilities, processes and product development, the 
management of costs to adjust for fluctuations in the trade cycle may be even more 
problematic than for building companies in general.  

The restraining forces are summarised in Table 3. 

Table 3: Forces restraining change towards industrialised building in Sweden 

CHANGE RESTRAINERS 

Contextual rigidities constraining realisation of the potential of industrialised building 

Negative associations and client uncertainty 

The role of the client 

The relative significance of traditional versus. industrialised building characteristics 

Fluctuations 

THE COMPETITIVE IMPACT OF INDUSTRIALISED 
BUILDING IN SWEDEN 

From the previous discussion and Tables 1-3, the following conceptual model is 
suggested (Figure 1). 

As discussed above, the major forces driving change in the Swedish building sector 
include government intervention and structural change, under-supplies of housing 
and a skilled work-force, and the potential for improvement presented by 
examples from the manufacturing industry. The demands originating from these 
drivers could be consistently met by the potential characteristics of offsite building, 
supporting the notion that IB is likely to be a key issue in the future. However, 
even though the building sector has been routinely investigated there is a lack of 
data to facilitate comparisons between IB and TB. How well are the IB companies 
realising the potential of offsite production, and how does this stand in comparison 
to historical performance and in comparison to the performance of contemporary 
onsite, TB companies? Without such knowledge the market power held by clients 



 

 

will remain weak and will not support change towards meeting the demands for 
improvement.  

  

 

 

 

 

 

 

 

 

 

Figure 1: A conceptual model 

Furthermore, there is a lack of knowledge regarding the distinction between 
building clients’ wants, and which of these ‘wants’ most affects their buying 
decisions. If industrialised builders can offer solutions to clients that realise some or 
all of the potential of offsite building, would this lead to the client accepting their 
offer – and thus strengthen the drive towards IB – or would the positive 
characteristics of TB be of higher importance to the client? For example, does 
flexibility generate waste or improve value? Is the client’s need for flexibility a 
result of their familiarity with the traditional building culture, and therefore not 
necessarily related to a higher value, or is it a factor that is essential in order to 
reduce costs, improve quality and manage time more effectively in the client’s 
organisation and/or business system?  

Two main lessons can be deduced from this research. Firstly, that the market, i.e. 
the building client base, is not an apparent force for change towards IB, and the 
information and understanding required to support clients' decisions whether to 
enforce market power in one or the other direction is not readily available. 
Secondly, it is unclear how building clients evaluate the different possibilities of IB 
compared to what may be lost when abandoning the TB process, and also how 
well this corresponds with the needs and values of end customers. 

The challenge for IB companies is to provide better performance data for 
evaluation as well as for market communication, i.e. to reduce client uncertainty. 
For the building clients, the challenge is to learn more about IB, with respect to 
both its potential and the driving and restraining forces that influence its 
realisation, in order to make better educated investment decisions, i.e. to improve 
client power. Finally, the challenge for researchers is to facilitate the comparison of 
performance between traditional and industrialised building alternatives, i.e. to 
develop robust measures and methods that address both effectiveness and 
efficiency.  
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While risk and uncertainty management have received much attention within construction management

research, management of information interpretation remains unexplored. Situations that are generally over-

looked are those where increased amounts and flow of information are not the solution to the human prob-

lem of managing multiple meanings of information and conflicting interpretations, i.e. ‘equivocality’. The

aim is to identify and differentiate between construction clients’ uncertainty and equivocality about industri-

alized construction in Sweden, and, in the light of those findings, to evaluate clients’ current information

processing practice on investment decisions in new-build in order to assess and discuss clients’ ability to

manage uncertainty and equivocality. Based on information processing theory, analysis of aggregated data

from three previous studies shows that there is a need to manage both uncertainty and equivocality. At the

same time, clients’ ability to do this is found to be limited. Consequently, when industrialized construction

moves clients beyond their current frame of reference, clients’ information processing practice does not sup-

port decision making. It is also proposed that differentiating between uncertainty and equivocality will

enable a more profound understanding of the sequential order for information processing, i.e. that one must

define questions (reduce equivocality) before one can find answers to the questions (reduce uncertainty).

Keywords: Client, uncertainty, information processing, equivocality, industrialization.

Introduction

Background

Clients are pointed out as the key stakeholders for

driving change in construction, cf. UK studies by

Abidin and Pasquire (2005) and Pitt et al. (2009).

The importance of the client for the overall develop-

ment of the construction and property sector has also

been put forth in Swedish government enquiries

(Statskontoret, 2009) concluding that by exercising

market power, the client can affect the development

of the sector. In order to understand clients’ response

to radical changes and innovations, the mechanisms

required to meet the demands for improvements must

be evaluated. To contribute to the furthering of this

understanding, construction clients and their informa-

tion processing (IP) practices are addressed when

facing an industrialized construction (IC) alternative

in their decision making in new-build.

In UK and Swedish government reports (Egan,

1998; Statskontoret, 2009), industrialization and the

use of offsite production1 have been proposed as a

required radical change and way forward within the

construction and property sector, providing opportu-

nities to meet clients’ demands for improved output.

Several researchers have also made similar proposals

referring to improvements such as shorter onsite con-

struction time (Gibb and Isack, 2003; Goodier and

Gibb, 2007), increased quality (ibid.), cost benefits

(Gibb and Isack, 2003) and supporting sustainable

construction (Jaillon and Poon, 2008). IC has been

promoted as a possible method for reducing uncer-

tainty within the construction process (the project)

and the product (the building), as well as improving

*Author for correspondence. E-mail: erika.levander@ltu.se

Construction Management and Economics (July 2011) 29, 753–764

Construction Management and Economics
ISSN 0144-6193 print/ISSN 1466-433X online � 2011 Taylor & Francis

http://www.informaworld.com
DOI: 10.1080/01446193.2011.595423



cost estimates. This is achieved by IC contractors

taking firmer ownership of the process, indoor prefab-

rication, long-term relationships, and standardized

processes (Nord, 2008).

Despite market demand for improved output, the

body of business clients which makes up the Swedish

housing market is not actively driving change towards

IC (Statskontoret, 2009). Moreover, even though

uncertainty may be reduced for the contractor, one

explanation given for a slow uptake of IC in Sweden

is client uncertainty (Höök, 2008). Remarkably, few

studies have considered uncertainty from the clients’

perspective and especially on how to ask for and

interpret relevant information for efficient decision

making. The latter implies that there is one, perhaps

more, ignored aspect related to information process-

ing, introduced in the next section as the notion of

‘equivocality’. The provision of more data to reduce

uncertainty is not necessarily the most effective way

of dealing with how these data are interpreted.

Problem discussion and aim

The approach is that of the information processing

(IP) view of organizations, which regards organiza-

tions as essentially information processing systems (cf.

research by March and Simon, 1958; Cyert and

March, 1963; Galbraith, 1973; Huber et al., 1975;

Porter and Roberts, 1976; Connolly, 1977; Tushman

and Nadler, 1978; Weick, 1979). In organization the-

ory, models focusing specifically on information

started to appear during the 1970s. Since Galbraith

(1973) proposed his model relating structural design

of organizations to information processing require-

ments, it has become accepted that the purpose of

information is closely related to uncertainty; that is,

the purpose of information is to reduce or preferably

remove uncertainty.

To reduce uncertainty the prevailing assumptions,

stemming from the work by Galbraith (1973, 1974,

1977) and other organization theorists building on

early work in psychology regarding uncertainty as the

absence of information (cf. Tushman and Nadler,

1978), have been that one needs to enable additional

data processing and that organizations need to ask a

large number of questions, acquire information and

obtain answers (Daft and Lengel, 1986). These

assumptions, however, are based on another impor-

tant assumption, i.e. that people work in an environ-

ment in which ‘questions can be asked and answers

obtained’ (Daft and Lengel, 1986, p. 556). But what

if there is no consensus among different stakeholders

concerning what questions need to be answered in

order that critical information can be identified by all

parties alike? Daft and Lengel (1986) suggest that this

latter assumption might originate in the controlled

environment of a psychology laboratory. Outside the

laboratory, an organization’s situation can often be

interpreted in more than one way and the participants

can find themselves in a position of not knowing what

questions to ask, or of there not being any clear

answers to the questions asked (March and Olsen,

1976). In such cases, instead of uncertainty one

rather has to deal with a situation of equivocality,

being the human problem of managing multiple

meanings of information and conflicting interpreta-

tions (Weick, 1979; Daft and Lengel, 1986). Even if

it seems adequate to reduce uncertainty by increasing

the amount of data processed and transferred, this

might not be sufficient. New data can often be con-

fusing and may, in fact, even increase uncertainty, as

suggested by Daft and Lengel (1986). By introducing

equivocality to the field of organizational theory as an

alternative reason for organizing, Weick (1979) also

set the ground for an alternative approach to informa-

tion processing. The acknowledgement of equivocality

implies that more information is not the sole solution

in situations where people can make different inter-

pretations. Indeed, as also implied by the uncertainty/

equivocality framework presented by Daft and Lengel

(1986), earlier research within the field of organiza-

tional design may have oversimplified information

management in organizations by focusing on data

counting. Daft and Lengel (1986) suggested that a

major problem for organizations is in fact not lack of

explicit data but rather lack of clarity, and that ‘equiv-

ocality . . . may provide richer and more accurate

assessments of organizational behaviour’ (Daft and

Lengel, 1986, p. 569).

Parts of the empirical data that are now being re-

examined were previously analysed in a study aiming

to identify client uncertainty, i.e. client lack of explicit

information, concerning IC (Levander et al., 2009).

In the study by Levander et al. (2009) uncertainties

were identified concerning technical issues, such as

the timber frame and its capacity to handle building

physics and statics sufficiently, e.g. stability, and

whether the technical solutions satisfactorily handle

e.g. fire protection and sound transmission. To some

extent it also captured uncertainty relating to the

industrial building process. For all these uncertainties,

factual information could be provided. However, the

analysis failed to address extensive parts of the issues

clients expressed concerning IC, issues that factual

information appeared unfit to tackle. For example,

clients expressed a need for information but at the

same time seemed unable to define what questions to

ask. Clients also seemed to struggle with how to

respond to the inevitably scarce information on long-

term performance of buildings from this rather new
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type of IC. Instead of pointing towards an explicit

need for information, these examples indicate that

clients might be in a situation violating the assump-

tion that questions can be asked and answers

obtained, and thus, that clients also have to deal with

equivocality. Therefore, the aims of this research are:

(1) identify and differentiate between clients’

uncertainty and equivocality about IC, and,

based on those findings

(2) evaluate clients’ current IP practice on invest-

ment decisions in new-build, in order to

(3) assess and discuss clients’ ability to manage

uncertainty and equivocality.

Figure 1 shows the research aim in its context; the

research builds on the information processing view of

organizations, and media richness theory (MRT) is

employed to evaluate the ability of clients’ current IP

practices to manage uncertainty and equivocality.

By ‘clients’ we refer to professional Swedish multi-

dwelling property owner organizations with a long-

term owner interest. That is, public and private

business clients who build to own and let and are

responsible for the operation and maintenance of

buildings. Regarding ‘IC’, the study focuses on indus-

trialized multi-dwelling timber framed2 housing con-

struction and buildings.

Theoretical framework

The concept of equivocality

Galbraith’s (1973, p. 5) frequently cited definition of

uncertainty defines uncertainty as:

The difference between the amount of information

required to perform the task and the amount of infor-

mation already possessed by the organization.

In contrast, when equivocality is high (cf. Weick,

1979; Daft and Lengel, 1986):

� a multiplicity of meaning is conveyed by infor-

mation about organizational activities;

� available information can have multiple mean-

ings;

� there can be multiple plausible and (possibly)

conflicting interpretations about an organiza-

tional situation.

In their work on organizational information require-

ments Daft and Lengel (1986) discussed the question

‘why do organizations process information?’ (ibid.,

p. 554), referring to previous research from the field

of psychology as well as the field of organization the-

ory. The most common answer to the question they

found was that organizations process information to

reduce uncertainty. However, Daft and Lengel (1986)

proposed another answer, that organizations process

information to effectively manage not only uncertainty

but also equivocality. The latter is a concept mainly

attributed to Weick (1979) and his argument for

equivocality reduction as ‘a basic reason for organiz-

ing’ (Daft and Lengel, 1986, p. 554).

A highly equivocal situation is characterized by con-

fusion (Weick, 2001). Issues such as the situation

being novel or unique and non-recurring, or people

having different frames of reference, mean that equiv-

ocality can be described as having to do with a lack of

understanding (Daft and Lengel, 1986; Daft et al.,

1987). However, different frames of reference can not

only lead to misunderstandings, but also be the cause

of people having different opinions. When informa-

tion and situations are perceived differently by differ-

ent parties, equivocality can be about disagreement

(Daft et al., 1987). Furthermore, equivocality has

been described as a lack of clarity. A specific signal,

piece of information or event may be extremely clear

to the receiver while at the same time the cause or the

significance can be unclear (Weick, 1979; Daft and

Macintosh, 1981). While Daft and Lengel (1986)

equate equivocality with ambiguity, Weick (1995)

prefers to regard ambiguity as a combination of equiv-

ocality and lack of clarity. According to him, the latter

stems from ignorance, which is more similar to uncer-

tainty, whereas the former stems from confusion.

Ignorance has in turn been defined by Daft and Lengel

(1986) as the ignorance of whether or not a variable

exists (when referring to equivocality), and as the

ignorance of a value for a (clearly defined) variable

(when referring to uncertainty). With equivocality

viewed as lack of clarity, in particular when talking

about ignorance, we seem to have moved closer to

uncertainty as it was originally defined by Galbraith

Clients’ U&E
about IC

Clients’ ability to
manage U&E

Clients’ current
IP practice

Information processing view.
Organizations process information

to reduce/remove U&E

Media Richness Theory.
U&E is suggested to require

different approaches for
reduction/removal

Figure 1 The research aim in its context
Note: U&E = uncertainty and equivocality.
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(1973), implying that uncertainty is about a lack of

(explicit) data. For illustration of our distinction

between uncertainty and equivocality, based on Daft

and Lengel (1986), uncertainty is about having or not

having access to data that answer questions, while

equivocality is about being or not being able to define

which questions to ask.

Different strategies for reducing uncertainty

and equivocality

Daft and Lengel (1986) suggest that, under condi-

tions of high uncertainty, answers to explicit questions

are lacking and that the organization seeks the

answers to a variety of objective questions in order to

solve known problems. To reduce uncertainty, there-

fore, the solution prescribed is to be effective in

acquiring objective or factual data.

A consideration of the above definitions of equivo-

cality demonstrates that the solutions cannot be the

same as those for reducing uncertainty. Instead of seek-

ing answers, the organization seeks clarification, prob-

lem definition and agreement through exchange of

subjective views and opinions (Daft and Lengel, 1986).

These conclusions are supported by Weick (1995, p.

95) who states that confusion created by multiple

meanings (i.e. equivocality) calls for ‘social construc-

tion and invention’, while ignorance created by insuffi-

cient information (i.e. uncertainty) calls for ‘more

careful scanning and discovery’. Elaborating on the

definition of uncertainty made by Galbraith (1973),

Daft and Lengel (1986) conclude: to reduce equivocal-

ity ‘richness of information’ rather than ‘information

amount’ is the key. This line of thought is further

developed in what is known as media richness theory

(MRT).

MRT was initially presented in the context of

explaining why organizations process information. It

builds on a proposition that ‘structural mechanisms

fit along a continuum with respect to their capacity

for reducing uncertainty or for resolving equivocality

for decision-makers’ (Daft and Lengel, 1986, p. 560),

see Figure 2. MRT also provides a conceptual frame-

work for ranking media from the richest (face-to-face

meetings and communications) to the leanest (rules

and regulations, non-personalized written informa-

tion), see Figure 2 and also ‘Hierarchy of media rich-

ness’ in Daft et al. (1987, p. 358).

A mismatch between equivocality and richness, i.e.

high equivocality and low media/information richness,

is according to Daft et al. (1987) one possible explana-

tion for communication and decision making failure.

For example, the subjective nature of equivocal prob-

lems is not accommodated by (standard, written)

reports, due to the possibility of the data oversimplify-

ing the problems as well as the potential loss of crucial

cues (Daft et al., 1987). Moreover, for objective, well-

understood problems, face-to-face communication

may not be appropriate as such discussion may contain

unnecessary, surplus meaning that overcomplicates the

communication and even distracts the receiver from

the actual (routine) message (Daft et al., 1987). How-

ever, as Daft and Lengel (1986) acknowledge, in the

real world the two concepts of uncertainty and equivo-

cality are related and consequently, high levels of

equivocality may require new data at least to some

extent; equally, circumstances that demand new data

also may generate the need for its interpretation.

Uncertainty and equivocality within construction

management research

Construction management research is traditionally

focused on risk and uncertainty management. With

risk seen as ‘the condition of uncertainty where

enough information is available to assign a probability

to the occurrence of an event’ (Winch, 2006, p. 167)

much attention has been given to, for example, find-

ing ICT tools for increasing the flow of information.

Equivocality has, however, not been given much

attention within this field of study. One proposed rea-

son that unclear variables in construction have gener-

ally been attributed to uncertainty is that equivocality

is a less known concept (Chang, 2001). Within con-

struction management research, Chang and colleagues

have attempted to identify and quantify equivocality

and how uncertainty and equivocality affect the per-

Structure facilitates

Rules
and

Regulatioins

Formal
Information

Systems

UNCERTAINTY
REDUCTION
(Obtain additional data. Seek
answers to explicit questions.)

EQUIVOCALITY REDUCTION
(Clarify, reach agreement, decide
which questions to ask.)

Special
Reports

Direct
Contact

Group
MeetingsIntegratorPlanning

Less rich, impersonal media
Structure facilitates
Rich, personal media

Figure 2 The information role of structural characteristics
for reducing uncertainty and equivocality
Notes: Reprinted by permission. Copyright 1986
INFORMS. Figure 2 from: Daft, R. and Lengel, R. (1986)
Organizational information requirements, media richness
and structural design. Management Science 32(5), 554–71,
the Institute for Operations Research and the Management
Sciences, 7240 Parkway Drive, Suite 300, Hanover,
Maryland 21076, USA.
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formance of engineers through a theoretical IP model

incorporating five sources of uncertainty and equivo-

cality in project tasks (Chang, 2001), assess the

impact of uncertainty and equivocality on engineering

consulting project profit and productivity (Chang and

Chiu, 2005) and understand and improve manage-

ment of engineering tasks in construction projects

through quantifying uncertainty and equivocality

(Chang and Tien, 2006). In the last study, the results

pointed to the idea that uncertainty was perceived

greater than equivocality for most engineering tasks

within the project. Both Chang (2001) and Chang

and Tien (2006) point out that one of the challenges

in the studies lay in assessing uncertainty and equivo-

cality. Unlike Chang and colleagues, we chose not to

use questionnaires to identify and capture uncertainty

and equivocality but qualitative methods such as

interviews. This is because the interviewees are often

not aware of the fact that they make different inter-

pretations and misunderstand available information,

may not know what information to ask for and may

be ignorant of the existence of information.

Method

Data and data collection methods: a mixed

methods approach

The research aim is met by aggregating and examin-

ing data from three previous studies, including data

from altogether 27 clients, see Table 1. The data were

collected during October 2006–November 2009

through multiple methods, as indicated in Table 1,

addressing multiple sources (multiple methods

triangulation and data triangulation (Jick, 1979;

Golafshani, 2003; Denzin, 2006)). The client organi-

zations were selected based on the results of a pre-

study that suggested that clients’ uncertainties tended

to diverge with respect to:

(1) whether or not they had previous experience of

the IC alternative;

(2) whether they were a private or public organiza-

tion;

(3) the size of the organization (small or large);

and

(4) the geographical market (northern part of Swe-

den/sparsely populated or southern/densely

populated).

The clients are all Swedish multi-dwelling property

owner organizations, including both property develop-

ment and property management within the organiza-

tion. The three studies were all aimed at identifying

client uncertainty. The interviews in the first and sec-

ond studies (referred to in Table 1 as case study 1

and case study 2) as well as the questionnaire in the

third study (referred to in Table 1 as survey study)

had two common themes aligning with the aim of this

present study: client uncertainty, general thoughts

and judgments about the IC alternative, and clients’

IP practices on investment decisions in new-build.

The latter includes how client organizations manage

information, communication and property data, and

more specifically, it involves how they work with strat-

egies, business and maintenance plans, daily opera-

tions, management of operations and maintenance

data, and communication in investment decision mak-

ing processes. Combining the qualitative and quanti-

tative data from the different data collections (see

Table 1 Overview of the research design and data collection methods

Research design Data collection method Previously analysed

Case
study
(1)

4 client organizations, 13 interviewees
representing investment decision makers
at different levels

Semi-structured face-to-face in-depth
interviews (recorded and transcribed)

Levander et al. (2009)
Method and results also
described in Levander
(2010a, 2010b)

Case
study
(2)

Interviews in 7 client organizations
(including 2 organizations from case
study 1), 15 interviewees representing
decision makers and lower level property
and maintenance managers
Archival data from 10 client
organizations (including the 7 above),
covering economic and annual reports,
maintenance plans and financial
property unit accounting

Semi-structured face-to-face in-depth
interviews (recorded and transcribed)
Unstructured interviews at property
visits
Secondary, archival data (triangulation
of evidence)

Levander and Sardén (2009)
Method and results also
described in Levander
(2010b)

Survey
study

19 (response rate 19/25) client
organizations (including 4 from case
study 2)

Questionnaire, multiple-choice
questions based on findings from
case study 1 and 2

Method and results also in
Levander (2010b)
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Table 1) supports a synergistic view of evidence

(Eisenhardt, 1989).

Data analysis: an iterative approach including

multiple researchers

In considering the notion of equivocality discussed

in this study, it becomes apparent that client uncer-

tainty and equivocality cannot be fully explored by

posing explicit questions or by the answers given,

since the problem in itself is equivocal. The

researchers’ knowledge about the clients’ organiza-

tional context was therefore considered crucial,

alongside the research group members’ knowledge of

the IC process and of the Swedish construction

industry in general. The process of analysis was per-

formed by two of the authors, with different roles

and background knowledge serving the purpose: one

with knowledge of timber engineering and several

years’ experience of IC solutions and contractors,

and one with knowledge of the client organizations

and their work. In concurrence with the theoretical

approach we acknowledge that different people may

interpret the same information differently. Therefore,

the process of analysis was made through an iterative

approach in three stages, with Stages 1 and 2 each

involving first an independent analysis by the two

different authors and a subsequent cross-analysis

comparing the findings. Each stage consisted of a

step-wise procedure (see Figure 3) with Stage 3 end-

ing in the final result of the analysis.

In each of the three stages, data from all three stud-

ies (see Table 1) were addressed. First, data from

case study 1 were used to identify client uncertainty

and equivocality and to evaluate clients’ IP practices.

Then, data from case study 2 were used to triangulate

data from case study 1, as well as to explore contex-

tual explanations for the identified uncertainty and

equivocality. Finally, from the survey study, questions

specifically addressing the client organizations’ data

storing and processing were analysed to triangulate

the findings from the case studies.

For the identification of and differentiation between

uncertainty and equivocality, a more detailed descrip-

tion of the step-wise procedure undertaken within

each stage of analysis is as follows:

� Stage 1: Identification of uncertainty and equiv-

ocality was made by two of the authors inde-

pendently by using the transcribed interviews

from which quotes were selected. Classification

of these quotes into predetermined groups,

formed by previous analyses of the same data,

was also undertaken by the two authors inde-

pendently. The results were thereafter cross-

analysed for concordance/disagreement, involv-

ing a third author as a triangulation investigator

(Eisenhardt, 1989; Golafshani, 2003). A preli-

minary matrix of categories (described by e.g.

Miles and Huberman, 1994) was developed and

included 62 identified quotes alluding to uncer-

tainty and equivocality.

� Stage 2: An analysis that simply distinguished

equivocality from uncertainty, once again per-

formed by two of the authors independently,

classified each quote as either one of the two

constructs, i.e. uncertainty or equivocality. A

subsequent cross-analysis showed a good match

between the two individual analyses. The main

finding though was a large number of uncer-

tainty and equivocality quotes ‘falling between’

the two constructs, which called for further

clarification and structure of the notion of

equivocality as well as its dividing line from

uncertainty. Because of the practical difficulty of

detecting and assessing equivocality, a need for

a clear distinction of boundaries was identified.

� Stage 3: From the results of Stage 2, based on

the definitions presented in the theory section,

the developed model of analysis presented in

Table 2 was tested. Within this model of analy-

sis, uncertainty and equivocality are classified

along a continuum rather than as independent

constructs. Depending on the methods by

which uncertainty and equivocality may be

reduced, the continuum ranges from ‘lack of

data’, through ‘ignorance’, ‘lack of clarity’, ‘dis-

agreement’, ‘lack of understanding’, to ‘confu-

sion’. The results from Stage 3 are further

described in the next section.

For the evaluation of clients’ current IP practices,

more specifically, data from case study 1, case study 2

and the survey study (see Table 1) were used, includ-

ing analysed property data, questionnaire data and

transcribed interviews. Extractions were made from

the transcribed interviews concerning clients’

pronounced goals, strategies, investment decision cri-

teria on new-build, internal and external communica-

Theory
Model of
analysis

Independent
analysis

Cross
analysis

Time

1

Empirical
data

2 3

Figure 3 Process of analysis in three stages
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tion as well as management of information and prop-

erty data. The data were then categorized, the current

IP practices were subsequently evaluated against the

identified uncertainties and equivocalities, and the

general prerequisites for reduction of uncertainty and

equivocality analysed through the lens of MRT. The

results from the evaluation of the current IP practices

are presented at the end of the next section. In the

light of these results, the studied clients’ ability to

manage uncertainty and equivocality can then be

assessed and discussed.

Results and analysis

Clients’ uncertainty and equivocality about IC

The first aim of this research is to identify and differ-

entiate between clients’ uncertainty and equivocality

about the IC alternative. As presented in the previous

section, the result from Stage 1 in the process of anal-

ysis was the identification of 62 quotes, extracted

from the transcribed interviews. The quotes were

grouped according to the issue they related to: timber

as a framing material, timber as a construction mate-

rial in general, technical solutions employed or the

industrialized construction process.

The first attempt to separate uncertainty from

equivocality (Stage 2 in the process of analysis)

resulted in much of the empirical findings falling

between the two constructs. Hence, just as Daft and

Lengel (1986) acknowledged, the two concepts

proved to be related. When the quotes were put in

relation to the background material on the studied cli-

ent organizations, and when reflecting on the different

quotes coming from one and the same interviewee as

well as from interviewees working in the same organi-

zation, it became apparent that a greater amount of

information would not necessarily either solve the

actual problem for the client or lead to any change in

attitude (e.g. towards IC) or behaviour (e.g. invest-

ment decision making). For this reason, the model of

analysis (Table 2) was employed in Stage 3 to facili-

tate further differentiation between uncertainty and

equivocality. The results from Stage 3 of the analysis

are summarized and quantified in Table 3, and are

further discussed below.

The 14 quotes identified as uncertainty in Table 3

are mainly about the capacity of the timber frame to

handle building physics and structural performance.

The uncertainty could quite easily be reduced by pro-

viding data from research on materials and previous

technical solutions used. The two quotes identified as

ignorance are about wooden stairs and staircases where

clients do not know what questions to ask and what

variables actually impact on the fears mentioned.

Hence, they indicate ignorance of whether a variable

exists rather than ignorance of a value for the variable.

The quotes identified as lack of clarity involve, to

some great extent, worries about the long-term per-

formance and durability of the IC buildings. The typi-

cal quote consists of an explicit question that calls for

explicit data for reduction, for example, ‘How does

timber [frame] hold, long-term?’3 However, owing to

the novelty of this IC alternative (most properties are

less than 10 years old), relatively little data exist at

the present time on long-term performance and dura-

bility and thus, clients do not expect any clear

answers. Furthermore, as will be presented in the next

section, clients’ IP practices do not support data stor-

ing and processing. The novelty and the IP practices

make it impossible to reduce the lack of clarity simply

by increasing the capacity to process large amounts of

data.

Equivocality about the long-term performance are

also found within the category disagreement/different

perceptions; however, these are not in the quotes

expressed in terms of explicit questions. Instead, the

clients seem to judge and predict performance of

these IC-built properties based on vague assump-

tions formed in the frame of reference of conven-

tional construction. For example, clients think, on

the one hand, that there are differences which mean

that one cannot easily compare the IC process and

buildings with conventional construction; but on the

other hand, based on previous experiences of con-

ventional offers, clients suspect the lower price

offered by the IC contractors to be a predictor of a

reduced quality of delivery. To exemplify, based on

experience from conventional onsite construction

with concrete structure, a lower cost implies for cli-

ents a lower quality output and thus, short-term

solutions. The same correlation between cost and

quality is assumed for IC, as illustrated by the

quote: ‘It might be less expensive to build timber

framed houses but it is not long-term!’ This conclu-

sion is drawn by the interviewee without having any

information on the long-term performance of the IC

buildings or any knowledge about the cost impact

of a factory production. The plausible origin for the

beliefs and perceptions can indeed be found in cli-

ents’ current frame of reference and subsequently

formed assumptions. Furthermore, the judgments

about long-term performance of this type of IC

property are in conflict with the clients’ experience

data (where available); see e.g. Levander (2010b).

Even clients with more than 10 years’ experience of

operating IC properties which have, hitherto, not

shown any indications of higher maintenance costs

or severe quality flaws, still expect problems with

IC properties.
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One possible explanation for the different percep-

tions discussed above is that clients do not know

what the grounds for the lower price offer are, i.e.

there is a lack of understanding. For example, the per-

ceptions of property development departments and

property management departments within the client

organizations were generally found to be inconsis-

tent. This is something that some clients were aware

of:

The property management department do not have

anything to do with property development . . . The

demands from property management are not included

in the design and construction phase.

And also,

We have a policy to include the property manage-

ment department [in investment decision making]

and the project manager is supposed to invite them.

However, we could become better at including them

in practice.

The quotes identified as lack of understanding pri-

marily concern the industrial construction process

and the exact nature of timber framed buildings. The

lack of understanding can be connected to the nov-

elty, the new and different, of this IC alternative

(regarding both process and product) as perceived

from clients’ perspective. The clients express a need

to ask questions, but they do not know what these

questions ought to be about. A descriptive quote is: ‘I

think we would have several million questions’, but

the interviewee could not define any explicit questions

when asked to do so, and continued: ‘I have difficul-

ties to even imagine what it implies’.

None of the 62 quotes could be directly classified

as confusion. However, confusion is indicated through

the numerous equivocalities identified, and disagree-

ment/different perceptions and lack of understanding are

indicators of confusion. In addition, some of the

quotes comprise multiple and conflicting statements

and inconsistencies (multiple meanings, thereby con-

fusion), such as: ‘Timber framed buildings do not

hold as long as concrete structures!. . . Yes, we have

timber frame in a building from 1900 and it holds as

well. So, sure, they hold too’. Another example of

multiple and conflicting interpretations is the

comparison made by one client organization between

older, not offsite built, timber framed buildings and

their problems, with this new type of timber framed

IC building. Even though one interviewee says that:

‘my experience is that the houses were built inferior

than today’, the interviewee still believes that the

same problems will occur.

Altogether the results in Table 3 indicate that

client equivocality cannot be neglected. Out of the

62 quotes, 48 quotes are identified as equivocality

of some kind (i.e. ignorance, lack of clarity, dis-

agreement/different perceptions or lack of under-

standing) when employing the model of analysis in

Table 2.

Clients’ current IP practice on investment

decisions in new-build

The second aim of this research is to evaluate clients’

current IP practice on investment decisions in

new-build. Within the studied organizations, the

investment decision on IC is mainly based on initial

construction costs, even though the expectations are

that there will be future problems. No system for

feedback is, however, employed in any client organi-

zation to deal with this inconsistency. From the inter-

views in case study 1 and case study 2, it can be

discerned that there is a lack of processing of data

already available. The client organizations that have a

store of performance data do not use it to perform life

cycle performance analyses. The data are not used for

building up own knowledge of superior or inferior

long-term solutions and are not reused in design of

future projects. Data left unanalysed cannot contrib-

ute to reducing equivocality. Interviewees believe that

this lack of data analysis is not unique for their orga-

Table 3 Uncertainty and equivocality, an overview of the 62 quotes

Total Timber frame Timber in general Technical solutions Industrial process

Uncertainty and equivocality, total 62 17 12 15 18
Uncertainty, total 14 7 1 3 3
Equivocality, total 48 10 11 12 15
of which ignorance 2 0 0 2 0
of which lack of clarity 16 3 2 6 5
of which disagreement/different

perceptions
18 7 4 3 4

of which lack of understanding 12 0 5 1 6
of which confusion 0 0 0 0 0
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nization, but rather, common in the property industry

and one illuminating quote is: ‘Generally in the indus-

try we are bad at follow-up, much is poorly docu-

mented’. From the survey study, confirming the

findings above, it can be seen that only 50% of the

client organizations are actually collecting and record-

ing data, such as repairs and maintenance actions, at

the individual property level within their own housing

stock. Furthermore, among these 50%, the data are

not processed for uncertainty and equivocality man-

agement. This indicates a lack of effort to build a

store of data as well as a lack of processing of data

already available.

As previously discussed, the perceptions of property

development departments and property management

departments within the client organizations were gen-

erally found to be inconsistent. The evaluation of the

IP practice showed that there was typically no com-

munication between the property development

department and property management department

during the construction process. Neither were there

indications for any between-department communica-

tion supporting pre-tendering activities such as evalu-

ations of previous investments, feedback on

experience data or re-evaluation of decision criteria

for new investments. Transfer of information using

rich communication channels appeared restricted

mainly to within-department communication during

ongoing projects.

The individual issue giving rise to the highest

number of quotes (uncertainty and equivocality)

was found to be the IC process, see Table 3. In

spite of this, no efforts to communicate with IC

contractors were undertaken by the clients. In con-

ventional construction, clients are accustomed to

having one representative who is able to continually

inspect the contractor and the work on the building

site, visually and physically. IC is undertaken in a

factory at a location often far from the clients, mak-

ing it difficult to make inspections on the contrac-

tors’ work both in person and continually. One

quote describing this is: ‘You have to be quite

hands-on, you cannot leave them otherwise they will

choose short-term solutions’. However, it has been

argued that, because of its standardized processes,

industrialized construction can deliver the data

needed for securing quality according to specifica-

tions. Nonetheless, as long as clients do not under-

stand the industrialized process, it merely increases

the problem of equivocality since clients judge the

industrialized process by the conditions of conven-

tional construction. In addition, the geographical

separation of client and contractor brought on by

the factory production hinders the transfer of rich

information.

Clients’ ability to manage uncertainty and
equivocality: conclusions and discussion

The aggregated data in this research show that client

organizations experience both uncertainty and equivo-

cality when considering the specific IC alternative, i.e.

industrialized multi-dwelling timber framed housing.

At the same time, the client organizations do not sys-

tematically reduce uncertainty, and are not organized

to manage equivocality. Based on these findings, the

conclusion is that there is a need to manage both

uncertainty and equivocality in the client organiza-

tions, but that the ability to do so is limited. When

equivocality cannot be neglected, investment decisions

in new-build are not supported by the current IP

practice. This, in turn, we suggest distorts the invest-

ment decision making in new-build, as well as other

investment decisions going beyond the current frame

of reference.

The relatively large amount of equivocality identi-

fied in this research is partly the result of the lack of

long-term performance data due to the novelty of

this type of IC, but primarily the findings show that

there are divergent perceptions and understandings

of data already available on the IC alternative. Cli-

ents lack a frame of reference to interpret the infor-

mation on the IC alternative and subsequently judge

this new alternative within their existing frame of ref-

erence, which is based on the conventional alterna-

tive. For instance, the tendering procedure in the

client organizations does not generally support the

transfer of rich information and thus does not facili-

tate the evaluation of any kind of novelty. Increasing

the flow of information by providing large amounts

of data will most likely not reduce client uncertainty

and equivocality effectively since equivocality is

rather a matter of framing the issue, defining ques-

tions to ask and reaching agreement on the impor-

tant variables to consider. In fact, if one treats all

uncertainty and equivocality as a matter of uncer-

tainty, information overload might lead to increased

equivocality. Consequently, it is important to take

measures to facilitate rich communication and to

organize in order to manage and reduce equivocality.

Such measures include close communication and

feedback between different areas of expertise within

the client organization for purposes such as continu-

ously re-evaluating the frame of reference to facilitate

and gain from advances in construction. One exam-

ple is the formulation and reformulation of decision

criteria and demands in tender documents. Measures

to facilitate communication also include close com-

munication and feedback with different contractors

in the decision making process to reach understand-

ing, clarity and agreement.
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The identified and differentiated uncertainty and

equivocality in conjunction with the current IP prac-

tice within the client organizations bring forth the fol-

lowing suggestions for specific measures in the

studied client organizations, in order to improve their

ability to manage uncertainty and equivocality:

� Improve communication between different areas

of expertise, e.g. between the property develop-

ment and property management departments.

� Develop systematic follow-up of data, e.g. run-

ning costs on own property stock at individual

property level, environmental scanning and

benchmarking.

� Revise decision criteria continuously for new-

build. Maintain and spread criteria-related

knowledge in the organization to support ques-

tion generation and to ensure that decisions are

based on updated decision criteria and contrac-

tors’ organizational capability to fulfil them.

� Analyse how and with whom (contractors) the

organization is cooperating (linkage to type of

contract) in order to continuously manage equiv-

ocality and improve their tender documents.

With this said, it is important to also acknowledge that

the suggested measures do not primarily point towards

implementing a technical solution for data processing,

but rather imply an extensive organizational challenge.

With the range of decision makers around construc-

tion, the general fragmentation of the sector, and the

ad hoc reality of the construction process, the implied

measures of ‘integration and communication’ seem

adequate, but at the same time hard to implement.

Hence, the findings from this research also serve as a

demonstration of the limits of a production engineering

approach in that sector of construction, i.e. IC, to

which such an approach is most suited. Further studies

of client organizations and their IP practices as well as

their decision making are encouraged, taking into

account the sociological ground of construction.

The model of analysis (Table 2) suggests that the

boundaries of equivocality and uncertainty cannot be

clearly drawn, which was also clear from the first

stages of analysis where strictly separating uncertainty

and equivocality as two independent constructs

resulted in many of the quotes falling in between.

Thus, searching for and employing a formal clarifica-

tion of equivocality, as a construct that can be sepa-

rated from uncertainty, is not advised. However, by

differentiating between uncertainty and equivocality as

is suggested in Table 2 it is possible to gain a more

profound understanding of the sequential order in

which uncertainties and equivocalities should be man-

aged and reduced, i.e. that one must define questions

(reduce equivocality) before one can find answers to

the questions (reduce uncertainty). Inability to man-

age and reduce equivocality can lead to distorted deci-

sion making. Hence, the implications of this research

are relevant not only to methods for managing uncer-

tainty and equivocality in client organizations but also

to how procurers and decision makers in general can

rethink uncertainty, and thus expand their conception

with the notion of equivocality.
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Notes

1. Both terms describe the same phenomenon. Industria-
lized construction is the most frequently used term in
Sweden whereas the terms ‘modern methods of con-
struction’ (MMC) or ‘offsite production’ are used in the
UK.

2. In 1994, a change in the Swedish building code, to a
more functional approach, allowed the use of timber as
a framing material in multi-storey buildings. Since then,
industrialized construction of buildings has taken a mar-
ket share of about 15% in Sweden and has mainly been
driven by non-local, smaller contractors using timber as
a framing material. Timber is used mainly because of
the material’s high strength/weight ratio and manufac-
turability, which support industrialized (factory) produc-
tion and enable long-distance transportation of
volumetric modules. For further research on this type of
industrialized housing construction, c.f. Höök and Stehn
(2008), Johnsson and Meiling (2009).

3. Quotes are translated from Swedish.

References

Abidin, N. and Pasquire, C. (2005) Delivering sustainability

through value management: concept and performance

overview. Engineering, Construction and Architectural Man-

agement, 12(2), 168–80.

Chang, A. (2001) Work-time model for engineers. Journal of

Construction Engineering and Management, 127(2), 163–72.

Chang, A. and Chiu, S. (2005) Nature of engineering con-

sulting projects. Journal of Management in Engineering, 21

(4), 179–88.

Chang, A. and Tien, C. (2006) Quantifying uncertainty and

equivocality in engineering projects. Construction Manage-

ment and Economics, 24(2), 171–84.

Construction clients’ ability 763



Connolly, T. (1977) Information processing and decision

making in organizations, in Staw, B. and Salancik, G.

(eds) New Directions in Organizational Behaviour, St. Clair

Press, Chicago, pp. 205–34.

Cyert, R. and March, J. (1963) A Behavioural Theory of the

Firm, Prentice Hall, Englewood Cliffs, NJ.

Daft, R. and Lengel, R. (1986) Organizational information

requirements, media richness and structural design. Man-

agement Science, 32(5), 554–71.

Daft, R. and Macintosh, N. (1981) A tentative exploration

into the amount and equivocality of information process-

ing in organizational work units. Administrative Science

Quarterly, 26(2), 207–24.

Daft, R., Lengel, R. and Trevino, L. (1987) Message equiv-

ocality, media selection, and manager performance: impli-

cations for information systems. MIS Quarterly, 11(3),

355–66.

Denzin, N. (2006) Sociological Methods: A Sourcebook,

Aldine De Gruyter, New Brunswick, NJ.

Egan, S.J. (1998) Rethinking Construction, Construction

Task Force Report for Department of the Environment,

Transport and the Regions, London, HMSO.

Eisenhardt, K. (1989) Building theories from case study

research. Academy of Management Review, 14(4), 532–50.

Galbraith, J. (1973) Designing Complex Organizations,

Addison-Wesley Longman, Boston, MA.

Galbraith, J. (1974) Organization design: an information

processing view. Interfaces, 4(3), 28–36.

Galbraith, J. (1977) Organization Design, Addison-Wesley,

Reading, MA.

Gibb, A. and Isack, F. (2003) Re-engineering through pre-

assembly: client expectations and drivers. Building

Research & Information, 31(2), 146–60.

Golafshani, N. (2003) Understanding reliability and validity in

qualitative research. The Qualitative Report, 8(4), 597–607.

Goodier, C. and Gibb, A. (2007) Future opportunities for

offsite in the UK. Construction Management and Econom-

ics, 25(6), 585–95.
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Stakeholder pressure is an important trigger for innovation. Industrialised 
construction (IC) has been proposed as a means to improve the building sector, 
nonetheless, Swedish clients are not facilitating IC. The purpose of this research 
is to further the understanding of the client's role, as a decision maker, for 
improving the rate of innovation in construction by learning from how clients 
respond to IC in Sweden. Analyses of data from 27 Swedish property owner 
organisations indicate that IC is associated with uncertainty and equivocality, 
and that investment decision-making on new-build is concerned with potential 
losses and regret rather than with gains. Due to such biases, decision theory 
suggests that even when an innovation is considered a better provider of desired 
outcomes, clients are likely to decide on common practice. Drawing on 
information processing  theory, analysis shows that current information 
processing practice does not support reduction of uncertainty, or management of 
equivocality. To drive innovations such as IC that can change status-quo, clients 
must be able to manage equivocality as information is scarce, and common 
practice is challenged. For clients to benefit from innovations, a higher 
involvement in early innovation development is proposed. 

KEYWORDS: Construction client, Decision making, Industrialised construction, 
Innovation, Uncertainty 

INTRODUCTION
In the construction sector, the rate of innovations, i.e. new technical solutions, 
new methods of construction and new forms of cooperation, is perceived to be 
low. Stakeholder pressure has been identified as an important trigger for 
innovation, e.g. in the study on (green) innovation in Sweden by Gluch et al. 
(2009). Furthermore, the construction client has been identified as a key 
stakeholder in this respect, c.f. UK studies by Abidin & Pasquire (2005) and Pitt et 
al. (2009). The importance of the client for the overall development of the 



 

 

building sector has also been put forth in government enquiries. For example, 
Statskontoret (2009) concluded that there is a potential for sector improvement, 
not least concerning the role of the client. By exercising market power, the client 
can affect the development of the sector. The enquiry (Statskontoret 2009), 
however, noted that clients were driven by different factors for their work, and 
that important issues differentiating clients are to what extent life cycle costs and 
long term property management are evaluated. Even though professional Swedish 
construction clients, along with other construction stakeholders, demand for 
improvements that require radically new ideas, practices and/or objects (processes, 
products, services, technologies, management approaches), it seems unclear how 
clients respond to such initiatives, and thus drive, innovation. 

In order to meet stakeholder demands, industrialised construction (IC) has been 
proposed both in Sweden and in other countries, as a means of improving the 
competitiveness and effectiveness of the building sector (SOU 2000, Goodier & 
Gibb 2007, Pan et al. 2007). Nonetheless, according to Statskontoret (2009), one 
of the recurring problems of the building sector is that clients are not facilitating 
IC. Therefore, the purpose of this research is to further the understanding of the 
client's role, as a decision maker, for improving the rate of innovation in 
construction by learning from how clients respond to IC in Sweden.  

The clients at focus are professional Swedish maintaining clients (Frödell et al. 
2008), who build to own, let and maintain multi-dwellings. Both private and 
public property owner organisations are included. This group of clients is chosen 
as they represent the ones presumed to have the most long-term view on the 
investment, including property management issues. IC, as referred in this paper, 
focuses on volumetric prefabrication of timber framed multi-dwellings, 
representing the highest level of industrialised construction (level 4; "complete 
buildings" as defined by Gibb & Pendlebury (2006)) and the most recently 
presented framing material used in multi-storey (>2 storey) buildings in Sweden 
(allowed since 1994 after a change in the Swedish building code).  

It was concluded in a previous study on IC in Sweden (Höök 2005) that 
volumetric prefabrication of timber framed multi-dwellings could be classified as a 
system innovation, presenting uncertainty to the client decision maker. The 
prefabrication of volume elements changes the roles of actors and the production 
process differs from that of on-site, traditional construction (Höök & Stehn 2008), 
which enhances client uncertainty. In this research we are differentiating between 
client uncertainty and client equivocality, since these concepts imply different 
information processing approaches, and information processing is central in 
decision-making. Consequently, the purpose is met by discussing the impact of 
client uncertainty and equivocality on decision making, based on information 
processing theory and decision theory. Thereafter, the implications for client 
response to innovation in the construction sector are discussed, based on an 
analysis of the case of IC in Sweden.  

The research focuses on client investment decision-making on new-build and is 
based on; reviews of information processing theory and decision theory (with main 
focus on the influence of uncertainty and biases in decision making); empirical 
findings from studies on IC in Sweden (with main focus on studies addressing 



 

 

construction clients), and; analyses of data files consisting of background data from 
27 property owner organisations in Sweden. The data files are collected between 
the years 2006-2009, and are addressing clients’ perspective on IC (for description 
of empiric data and methods employed, c.f. Levander & Sardén 2009; Levander 
2010a; Levander 2010b).  

A DECISION MAKING PERSPECTIVE ON 
INNOVATION
The rational model of decision making assumes that the decision maker follows a 
process of six steps in a fully rational manner (c.f. text books on decision making 
such as Bazerman 1998; Robbins 2005). These six steps, sometimes conflated to 
five or three, have been described by numerous researchers approximately as 
follows: (1) define the problem that needs to be solved, (2) identify all criteria 
relevant for the decision making process, (3) weight the identified criteria 
according to their relative value or importance, (4) generate a full list of 
alternatives or possible courses of action for solving the problem, (5) assess and rate 
each alternative on each criterion, and finally (6) make the decision by following 
the result from the computation of which is the optimal (value or utility 
maximizing) alternative. Although logically appealing to most people, this 
normative model is based on assumptions that are very seldom fully met. In the 
real world, this normative model is applicable for routine decisions where the same 
decision has been made many times, following an experience based, formal 
procedure (Butler et al. 1993). Moving beyond the routine decision, Simon (1957) 
and March & Simon (1958) suggested that individual judgment is bounded in its 
rationality.  

The modern understanding of judgment is represented by the work of Kahneman 
and Tversky (e.g. Tversky & Kahneman 1974; Kahneman & Tversky 1979). The 
more information a decision maker is missing, the more likely it is that the 
decision maker relies on rules of thumb, i.e. heuristics (c.f. Tversky & Kahneman 
1974), to simplify information processing and fill information gaps (March 1994). 
Although often helpful, these cognitive processes also lead to biases, which explain 
why decisions made do not follow the suggested normative model and many times 
do not result in the highest expected utility (Tversky & Kahneman 1974). In their 
work on prospect theory, Kahneman & Tversky (1979) also discuss how 
individuals react differently to gains and losses. For example, they found that 
decision makers are risk-adverse with respect to gains, but are risk-seeking with 
respect to losses. This implies a higher probability choice is preferred even if it 
offers lower expected utility than the alternative.  

Other biases suggested as playing a strong role in decision making under 
uncertainty are anticipated regret (Bell 1982) and the status quo bias (Samuelson & 
Zeckhauser 1988; Ritov & Baron 1992). Referring to, for example Bell (1982) 
and Kahneman & Miller (1986), Toole (1994) argues that decision makers appear 
to compare levels of future regret rather than benefits, and that alternatives with 
relatively higher levels of regret are avoided. More uncertain alternatives are 
associated with higher levels of potential regret and the reaction of the decision 
maker is exemplified by Toole (1994, p. 34) in the following illustration: “If a 



 

 

more uncertain alternative was chosen and an undesirable outcome occurred, the 
decision maker would have a high level of regret (e.g., ‘I knew that was too 
risky!’) … if the less uncertain alternative is chosen and an undesirable outcome 
occurred, the regret level would be low (e.g., ‘I really didn’t have any choice since 
I didn’t know what the other alternative was about.’)”. Empirical tests of 
predictions from regret theory have provided mixed results; nevertheless, the 
notion that people take regret into account when making decisions is supported 
(Zeelenberg 1999). In particular, it is found that decision makers are motivated to 
avoid post-decisional regret and therefore tend to make choices that “shield them 
from threatening feedback on foregone courses of action” (Zeelenberg 1999, p. 
101). Zeelenberg (1999) discusses conditions inflicting on regret and suggests that 
the regret will be a more prominent bias when for example trade-offs is implied 
between important attributes of different alternatives and when the decision cannot 
be reversed. He also suggests that decision makers tend to discount outcomes that 
are distant in time and base their decisions on outcomes that are closer in time (see 
also work on intertemporal choice by e.g. Loewenstein 1992). 

When the decision maker is faced with new alternatives, (s)he often sticks with 
that of current or previous decision, i.e. the status-quo alternative (Samuelson & 
Zeckhauser 1988). To stick with status-quo could, for example, be about 
following regular company policy, re-electing a sitting representative or purchasing 
the same product brands (ibid.). The status-quo bias seems to be stronger when the 
number of alternatives is high, and weaker when there are strong individual 
decision maker preferences for an alternative (ibid.). Samuelson & Zeckhauser 
(1988) suggest such explanations for the status-quo bias as presence of uncertainty, 
transition costs, cognitive misperceptions, psychological commitment, regret 
avoidance and drive for consistency. 

MANAGING BIASES IN DECIDING ON 
INNOVATION: AN INFORMATION 
PROCESSING PERSPECTIVE 
The decision theories discussed in the previous section (i.e. prospect theory, regret 
theory, and status quo bias) provide similar explanations for why people often are 
biased against choices that offer higher expected utility, but are more uncertain 
(Toole 1994). A decision maker may reject an innovation that provides superior 
performance and that may have the same chance of failure as the solution currently 
employed because of the higher level of regret associated with the potential failure 
of the innovation, whilst a potential failure of the conventional solution is 
associated with low regret since the decision maker did what he and others have 
always done (ibid). 

Following from these decision theories, Toole (1994) concludes that if uncertainty 
is high, potential adopters of innovations would rarely adopt without gathering 
additional information because the decision would probably reflect status quo or 
regret bias.  The bias against a high uncertainty innovation would be so excessive 
that the existing product or method would always be judged to offer higher 
relative advantage (Toole 1994). The research by Toole (1994), where he studied 



 

 

homebuilders and their adoption of innovations, showed that those more apt to 
adopt innovations had superior information-processing abilities related to building 
innovations, they used more sources of information about new products than did 
non-adopters, and they involved more functions in making the decision.  

Since Galbraith (1973) proposed his model relating structural design to information 
processing requirements, it has become accepted that the purpose of information is 
closely related to uncertainty; that is, the purpose of information is to reduce or 
preferably remove uncertainty. Most decision makers want to achieve certainty in 
an uncertain world. Bazerman (1998) states that they fail to accept that decisions 
often need to be made in the face of uncertainty. Galbraith's (1973, p.5) definition 
of uncertainty is frequently cited and defines uncertainty as: “The difference 
between the amount of information required to perform the task and the amount 
of information already possessed by the organisation”. Thus, uncertainty is about 
lack of explicit information or data, i.e. not having data on defined variables. 

To reduce uncertainty, organisations need to enable additional data processing 
(Galbraith 1974; Galbraith 1977; Tushman & Nadler 1978) and need to ask a large 
number of questions, acquire information and obtain answers to explicit questions 
in order to solve known problems (Daft & Lengel 1986). However, an 
organisation’s situation can often be interpreted in more than one way, and the 
participants can either find themselves in a position of not knowing what questions 
to ask, or of there not being any clear answers to the questions asked (March & 
Olsen 1976). In such cases, one has to deal with equivocality rather than 
uncertainty (Weick 1979; Daft & Lengel 1986).  

Equivocality is about confusion, lack of understanding, disagreement, lack of 
clarity and ignorance, i.e. not being able to define influencing variables or interpret 
available information (c.f. Weick 1979; Daft & Macintosh 1981; Daft & Lengel 
1986; Daft et al. 1987; Weick 1995; Weick 2001).  

While uncertainty can be reduced if additional information is available and thus 
reduce biases and make the decision making more rational, high levels of 
equivocality implies that the identified problem may not be the problem at all, that 
criteria may be irrelevant, that ranking criteria is not a relevant task, and so on, and 
that more data and facts may just distort decision making even more. The solution 
for resolving equivocality differs from that for reducing uncertainty. Instead of 
seeking answers, the organization seeks clarification, problem definition and 
agreement through exchange of subjective views and opinions (Daft & Lengel 
1986). Weick (1995) adds that confusion created by multiple meanings (i.e. 
equivocality) calls for social construction and invention, while ignorance created 
by insufficient information (i.e. uncertainty) calls for more careful scanning and 
discovery. Daft & Lengel (1986) conclude that, to reduce equivocality, 'richness of 
information' rather than 'information amount' is the key. They also provided a 
conceptual framework for ranking media with respect to their capacity for 
reducing uncertainty or for resolving equivocality for decision makers. This media 
richness theory ranges media from the richest (face-to-face meetings and 
communications) to the leanest (rules and regulations, non-personalised written 
information). A mismatch between equivocality and richness, i.e. high equivocality 
and low media/information richness, is suggested as one possible explanation for 



 

 

communication and decision-making failure (Daft et al. 1987). Adoption of 
innovation should from this perspective not only be a question of gathering and 
processing high amounts of information, but also about how information is 
gathered and processed. This argument is consistent with Toole's (1994) findings 
that adopters of innovation involved multiple functions in the decision making. 

BIASES IMPACTING ON CLIENTS DECIDING 
ON IC 

6.2.IC challenges common practice 
Even though it could be argued from a contractor point of view that; IC methods 
have been employed for many years; the forms of cooperation are well 
documented; the contractors are well established; and the material and technical 
solutions have been tested, IC differs from what Swedish construction clients are 
accustomed to. IC encompasses novelty in multiple dimensions: new methods of 
construction, new forms of organisation and cooperation within the construction 
process, new and non-local actors, new framing materials and subsequent technical 
solutions, and thus brings about the characteristics of an innovation seen from the 
clients’ perspective, see further table 1. Hence, IC challenges common practice in 
the sector as well as stakeholder expectations and shared pictures of how things can 
and should be done in order to realize construction. 

6.3.Client equivocality is high but efforts to reduce 
equivocality are limited

Previously collected data and transcribed interviews (Levander 2010a) from four 
Swedish property owner organisations (private and public), addressing a total of 
eight interviewees, were analysed in depth to identify uncertainties and 
equivocalities experienced by the clients concerning IC. It was found that 14 
opinions (out of a total of 62) could be classified as uncertainties, i.e. a matter of 
lack of information. The rest of the opinions (48) could not directly be related to 
an information shortage. Instead they presented examples of different interviewees 
interpreting and understanding the same available information differently, 
individuals making conflicting interpretations of one and the same piece of 
information, and individuals asking for more information without being able to 
define what information they actually need.  

Two of the interviewees explicitly expressed a feeling of having “a million 
questions” but at the same time said that they “do not know which questions to 
ask” or to whom. The overall conclusion from the analysis is that the level of 
equivocality is high. Equivocality is high both compared to the status-quo 
alternative within the interviewees’ current frame of reference that they related the 
IC alternative to, but also compared to the level of uncertainty concerning the IC 
alternative. 

 



 

 

Table 1: IC brings about the characteristics of an innovation, and thus, challenges 
common practice – examples from clients’ perspective 

Dimensions of novelty in IC Example, clients’ perspective 

methods of construction The leading timber framed volume contractors have 
a prefabrication degree of 80-90 % (c.f. Höök 
2008). Hence, the construction process is 
transformed into a process where industrialised 
principles for production are employed rather than 
conventional construction project management 
practices. Though supporting production control, 
the construction process becomes less visual and 
transparent for the client. 

organisation and cooperation General contracts are the most common form of 
contracts between clients and contractors in 
Sweden. The industrialised building process, 
however, implies a design-build contract*, which 
means that the contractor takes full responsibility 
for both design and construction. The design-build 
contract results in design decisions having to be 
made at an earlier stage in the building process 
along with altered, and unfamiliar, cooperation 
forms with contractors. 

non-local actors Volumetric prefabrication of timber-framed multi-
dwellings has been driven by small and non-local 
contractors, as opposed to the local on-site 
contractors often earlier engaged by the client and 
to whom relations are already established 
(Levander 2010a). 

framing materials and technical 
solutions 

Timber is utilised as frame material in volumetric 
prefabrication because of the material's high 
strength/weight ratio and manufacturability, which 
support factory production and long-distance 
transportation of modules. To manage the 
peculiarities of the material and fulfil functional 
demands, new technical solutions are developed 
and employed. 

Note: *For the contractor, who often incorporates all different trades within one single 
company, this means an opportunity to make use of the advantages of the 
industrialised process. 

Furthermore, an analysis of the current information processing (IP) practice within 
client organisations, based on the full set of data files from 27 organisations, 
showed that current practice was characterised by: 

- Lack of communication between the property-development and property-
management departments within the organisation. Only one exception was 
found. In one of the 27 organisations two friends were working at the 
different departments and, due to their friendship, had a well-functioning 
communication. 



 

 

- Deficient follow-up of running costs (i.e. lack of experience data from 
property management) on individual properties in stock. Most of the 
organisations did not systematically gather the cost data on property level 
necessary to make follow-up analyses. Those few, who did gather data, did 
not use it to make follow-up analysis. Specifically, in one case, the 
organisation had a well-developed system for information gathering and 
processing data, but this data was gathered by the property-management 
department and was not used by property development as support in the 
decision-making in new-build. 

- An inconsistency between goal attainment and investment decision criteria. 
The pronounced goal is to maximise long-term return of the property 
stock, wherefore running costs should be considered in the decision-
making in new-build. However, the main decision criterion is initial 
construction cost (not including life-cycle costs). 

The IP practice does not generally support the systematic gathering of data, but 
perhaps even more important, it does not enable transfer of rich data. Decisions are 
generally made by one or a few individuals from the same department without 
access to experience data from others. Consequently, the current IP practice does 
not support the reduction of uncertainty, nor the reduction and management of 
equivocality connected to the IC alternative within the decision-making process.  

6.4.Future regret is a prominent issue 
Within the empiric data material, several indicators are identified of anticipated 
regret being a prominent issue when making IC investment decisions, see table 2. 
Clients explicitly expressed a fear or anticipation of future regret following on the 
choice of IC over any other alternative considered to be more conventional by the 
client organisation. Together with the uncertainty and equivocality previously 
discussed, as well as the IP practice within the client organisations, future regret 
becomes a prominent issue. 

6.5.Investment decisions on IC are based on policies 
Clients that have decided to invest in IC have followed organizational policies, 
rather than basing their decision on a critical review. To base decisions on such a 
criterion as “investment cost” is a widely accepted policy in many of the private 
client organisations Some of the public organisations had rather made a policy 
decision on “testing IC”. The equivocality was however still high among these 
organisations and the next investment decision should therefore still be expected to 
be biased by equivocality and anticipated regret. 

CLIENT RESPONSE TO IC IN SWEDEN 
IC in Sweden has been put forth as a way to meet clients’ demands for lower costs, 
improved quality and shorter time frames within construction (Engström et al. 
2009). With its off-site characteristics and process-orientation, IC is seen as a 
means to attain advancement in construction (e.g. Statskontoret 2009). Volumetric 



 

 

prefabrication of timber-framed multi-dwellings, i.e. the IC alternative in this 
paper, entails all of the identified advantages of IC, such as indoor prefabrication, 
long-term relationships, less subcontracting, and less specialisation (Nord 2008). 
Not surprisingly, Swedish clients are generally positive to the expected benefits of 
IC. However, the clients are not actively driving the change towards 
industrialisation (Engström et al. 2009).  

Table 2: Indicators of anticipated regret when making IC investment decisions 

Indicators Results found in transcribed interviews from 
empirical studies presented in Levander (2010a) 

Clients expect negative 
outcome from already made 
investment decisions on IC 
investments 

Clients, even those who already had decided on IC, 
explicitly expressed a fear or anticipation of future regret 
following on the choice of IC. 
Clients had considerations concerning the long-term 
performance of timber as framing material as well as the 
technical solutions presented by the IC contractors.  
Clients expressed uncertainty with respect to their own 
ability to evaluate future maintenance needs and costs. 

Clients experience trade-offs For clients, the choice between conventional and IC 
implies a trade-off between important attributes, for 
example the trade-off between more well-known, 
flexible solutions and lower initial costs. 

Clients find the definite 
decision point in IC as 
problematic 

Clients want to be able to make changes along the 
course of the construction process, something that is 
not easily facilitated by the employed industrialised 
process. 

Clients discount outcomes 
that are distant in time and 
base their decisions on 
outcomes that are closer in 
time 

Clients' main motive, i.e. decision criterion, for choosing 
the IC alternative over others has been identified as 
economic, with an emphasis on the initial construction 
costs. In addition, lowered credit costs due to production 
advantages such as short building time on site are 
mentioned. 

Clients are missing 
information 

Clients lack information on IC performance data, e.g. 
information on the capacity of the timber frame to 
handle building physics and statics. 

The IP practice within the 
client organisations is 
neither supporting reduction 
of uncertainty, equivocality 
nor decision-making biases 

As presented in previous section, the assessment of 
current IPP shows that it is not characterised by good 
practise for managing uncertainty and equivocality, 
hence greatly influenced by decision-making biases 
such as anticipated regret. 

 

Due to the high level of uncertainty and equivocality, clients are concerned with 
the potential losses and regret rather than with gains when facing IC. The 
anticipations of future regret could be part of the reason for the slow uptake of IC 
in Sweden. According to descriptive decision theory, decision makers are biased 



 

 

against choices that are less certain, even if the expected outcome is highly 
desirable. Consequently, clients are more likely to choose tradition over 
innovation, even when the latter is considered the better provider of desired 
outcomes, such as short time spans and low cost. This is also consistent with Toole 
(1994) who referred to future regret when seeking to explain the slow diffusion of 
innovations amongst home builders in the US. 

When clients face IC they experience a high level of equivocality, and thus not 
only a high level of uncertainty. When equivocality is high, one cannot be sure 
that the information being collected to reduce uncertainty is even relevant for the 
decision at hand. When deciding on a specific project, equivocality would be 
reduced by defining what questions that are relevant. However, the problem is not 
necessarily defined correctly and whatever is done from that point forward will not 
change the decision into a value-maximising mode. Hence, clients are not acting 
as value-maximisers. To deal with what cannot be seen as common-practice 
requires rich information. One lesson from IC is that clients lack the skills on how 
to gather and process information to support decision-making beyond routine 
decisions (status-quo). 

CONCLUSIONS AND DISCUSSION 
When clients within their decision-making in new-build face an innovation 
alternative like the one studied in this research, IC in Sweden, they are not only 
experiencing high levels of uncertainty but what is more, an even higher level of 
equivocality. This causes clients’ decision-making to be greatly affected by 
heuristics and consequently biases, such as anticipated regret, and one consequence 
is that clients are not acting as value-maximisers. When a situation such as a 
decision-making process is greatly influenced by uncertainty and equivocality it 
imposes demands on the information processing. It is concluded that the current 
information processing practice within the studied client organisations, when 
choosing between the conventional (status-quo) alternative and IC (the 
innovation), does not support reduction of uncertainty and equivocality, and thus 
not reduction of biases influencing the decision-making. The fastest way to reduce 
equivocality is probably to stay with status-quo. The information processing costs 
are thereby cut short, risks can more easily be calculated and potential losses are 
well known. In the long run, however, such behaviour will effectively prevent the 
organisation from innovation uptake, and in fact act as a change-restraining force 
within construction. 

To drive innovations such as IC that can change status-quo within individual 
client organisations, but also on a sector level, client organisations must be able to 
manage high levels of equivocality as the amount of information is low, and 
common practice is challenged. For clients to benefit from innovations, a higher 
involvement in early innovation development is proposed. Similar conclusions 
have previously been drawn on project level; e.g. Gibb (2001) stresses that critical 
information needs to be agreed on by all parties at an early stage in the project, and 
that the more unfamiliar the stakeholders are with the contents of the project, the 
more vital is early agreement. However, at this point in time, the client has already 



 

 

made a vital choice on what project to embark, and the IC alternative might have 
been made impossible to choose. 

As the results from the case of IC have shown, there is a risk that the main decision 
criterion when choosing innovation will be initial cost. The potential implication 
for client response to innovation is that clients will drive innovations characterised 
by lower initial construction cost, rather than by long-term criteria, e.g. reduced 
life-cycle costs or reduced environmental impact. Hence, innovations providing 
long-term benefits may be overlooked in favour of more near-time benefits. To 
base an adoption decision on such a criterion may drive the sector towards a 
change, adopting new innovations, but not necessarily the advancements the sector 
wants in the long run. For clients striving for sustainable development this could 
hardly pass as a good decision or a good strategy for driving innovation in 
construction. 

It should be noted that we have not (yet) in detail studied how decision makers 
within the client organisations make decisions when they face the choice between 
the conventional solution and the innovation IC, that is; what functions within the 
organisation that are involved in the process; how decision criteria are established 
and; how information is gathered, processed and employed within the decision 
process. This decision making process has, to our knowledge, neither yet been 
studied by others. Nevertheless, client organisations’ information processing 
capabilities will most likely affect decision making, i.e. organisations with high 
capability can reduce uncertainty and manage equivocality presented by 
innovations. This should be of particular importance for clients obliged to make 
investments in new-build not only for the better good of their organisation, but 
for the better good of the construction sector and the society, e.g. public clients in 
Sweden. With this paper we want to shed light on the fact that how client 
decision-makers process information and make their decisions greatly may 
influence what overall long-term improvements that innovations within 
construction may entail. We propose improved information processing capability 
within client organisations in order to reduce both uncertainty and equivocality, 
and subsequently, reduce biases in decision making and better support client driven 
innovations.  
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ABSTRACT 
 
Purpose: Humans tend to rely on beliefs, assumptions and cognitive rules-of-
thumb for making judgments and are biased against taking more uncertain 
alternatives. Such inertia has implications for judgments about innovations, which 
are inherently more uncertain than conventional alternatives. The aim is to 
contribute to further the understanding of barriers to overcoming inertia in client 
decision making in new-build projects.  

Design/methodology/approach: A descriptive behavioral decision-making 
perspective is combined with an organizational information-processing perspective. 
To identify and discuss individual and organizational barriers that potentially distort 
clients’ decision making on innovation, the analysis addresses aggregated data from 
four studies. The analysis focuses on inferences and interpretations made by 
decision makers in Swedish client organizations, their information-processing 
practices and the subsequent impacts on perceived meanings and judgments about 
industrialized-building innovations.  

Findings: Cognitive and organizational barriers maintain status-quo decisions. 
Clients are inclined to make biased judgments about industrialized-building 
alternatives because non-applicable cognitive rules-of-thumb, based on their 
experiences of conventional-building alternatives, are used. Furthermore, client 
organizations’ information-processing practices do not allow different meanings to 
surface, interact and potentially suggest different conclusions, at odds with 
established beliefs. 

Originality/value: Conclusions highlight how inertia is sustained in client 
decision making in new-build projects. They illustrate the limitations of a 
common engineering approach i.e. supporting decision making about innovations 
by focusing on providing more information to the decision maker in order to 
reduce uncertainty, as well as managing multiple meanings by reductionism. 

Keywords: Client, Decision making, Judgment, Innovation, Industrialized 
building 

Article classification: Research paper



 

 

1. INTRODUCTION 

Whilst investments in new-build projects are made by client organizations, it is the 
decision makers within those organizations who make the decisions. These 
decisions are of great importance to professional clients with a property portfolio 
who build to own and to let. Large amounts of capital are involved and the 
buildings are, as a part of their core business, intended to generate profits for client 
organizations over many years. Within construction management research, the role 
of the client investment decision-making process, focusing the task to evaluate 
tenders and select a contractor, has received significant academic attention over the 
last 20 years (for a review, see Holt, 2010). Research has frequently been aimed, 
explicitly or implicitly, towards methods for providing or supporting the provision 
of more complete information. The underlying rationale is that an increased 
amount of information reduces uncertainty, improves the quality of decision 
making and subsequently allows for optimization of the resulting outcome. 
However, decades of descriptive research on behavioral decision making have 
called into question the normative assumption of rationality within the process. 
Even though they intend to be rational, decision makers are bounded in their 
rationality and aim for a satisfactory rather than an optimal decision outcome 
(Simon, 1957). Considering uncertainty as asymmetrical between the familiar and 
the new, decision research has also shown that decision makers are often biased 
against choices that are more uncertain, even if they offer higher expected value 
(Tversky and Kahneman, 1974). This could have implications for decision making 
about innovations. For all but the simplest routine decisions, information is never 
complete and uncertainty is always present. A new alternative, however, is 
naturally more uncertain in terms of the amount of information that is available 
about it. Furthermore, decision makers have been found to use experience-based, 
cognitive rules-of-thumb to cope with decision making under uncertainty. Such 
shortcuts are useful as they help decision makers to reduce the range of alternatives 
to consider. For decision making within a specific setting, where previous 
experience is relevant for all possible alternatives, research such as that by 
Gigerenzer (2007) has even indicated that information provision may not improve 
decision making, but rather the opposite. Conversely though, cognitive shortcuts 
can cause decision makers to overlook information that would suggest a different 
conclusion, at odds with established beliefs (Zimbardo et al., 1995). Consequently, 
when evaluating and making judgments on new alternatives, cognitive rules-of-
thumb formed from longstanding experience of conventional alternatives may 
cause systematic errors.  
 

Research and information-processing practices that focus solely on the provision of 
information that reduces uncertainty and improves decision making have failed to 
acknowledge the impact of the many, and sometimes conflicting, interpretations of 
information. Daft and Lengel (1986), researching organizational information 
processing, proposed that a multiplicity of meanings calls for an exchange of 
subjective views and opinions. Failures to comply to these information processing 
requirements are also suggested as a cause for unsuccessful decision making (Daft et 
al., 1987). So, how do organizations manage the multiplicity of meanings and 
interpretations when making decisions and what are the implications for judging 
innovations? Neill and Rose (2007) suggested that, traditionally, the number of 



 

 

interpreted meanings has been reduced through simplification or reductionism. In 
an organizational context, examples of this include defining meaning through 
policies, rules, procedures, or systems intended to guide decision makers. Neill and 
Rose (2007) suggested that such conduct promotes inertia and thus hinders 
learning and innovation. In this research, inertia is used to describe the state where 
decision makers, working in a changing environment, fail to revise their 
established beliefs, assumptions and cognitive rules-of-thumb. In situations 
requiring new understanding, cognitive inertia at the individual decision-maker 
level also acts as a barrier to organizational change. 

 

The focus for this research is the situation where clients, alongside conventional 
alternatives, have to evaluate and judge new alternatives consisting of innovations 
introduced by contractors. The aim is to contribute to further the understanding of 
the barriers to overcoming inertia in client decision making in new-build projects. 
The analysis is based on descriptive behavioral decision theory and organizational 
information-processing theory. It includes the client decision makers’ cognitive 
rules-of-thumb and cognitive biases as well as client-organization practices 
employed for decision making about new-build projects and their subsequent 
judgments about innovations. For reasons elaborated later in this paper, the analysis 
focuses on innovations that are loosely captured and understood by clients as 
“industrialized building”.  
 

1.1 Industrialized building: a set of innovations 
Within the Swedish multi-storey, multi-dwelling construction industry, 
“conventional building” refers to on-site construction using concrete structures. 
This method is strongly established and is also recognized as the familiar (status 
quo) alternative by the professional clients with a property portfolio studied in this 
research. Mahapatra and Gustavsson (2008) suggested that, in comparison to on-
site building, the Swedish industrialized production of timber-framed1 building 
systems have relative advantages such as cost savings and improvements in quality 
through increased prefabrication, improved logistics and improved building 
processes. The industrialized building of multi-storey, timber-framed buildings was 
started by small contractors who identified the opportunity to meet the quality and 
cost demands of professional clients (Tykkä et al., 2010). These small firms 
developed the off-site factory production of timber-framed volumetric modules or 
flat elements (ibid.). Contrary to common practice in building, these innovations 
were both initiated and developed by the supply side i.e. contractors and their 
suppliers rather than being the contractors’ solution to a specific project 
requirement. Industrialized building, as discussed by Mahapatra and Gustavsson 
(2008), is defined as a “really new” innovation both in national (ibid.) and 
international (Mahapatra et al., 2012) analyses. Furthermore, in a study focusing on 
prefabricated timber-framed innovations in Sweden and five other European 
countries, Tykkä et al. (2010) found industrialized building to encompass product, 
process, and organizational innovations. These are expressed as whole-sale 
responsibility using a design-build contract under which the client organization is 
less involved in the design phase than in conventional building. This is due to pre-
engineered solutions leading to pre-defined design and production phases. 
Previous research also indicates that industrialized building challenges the common 



 

 

practice of professional Swedish clients with a property portfolio (Engström and 
Levander, 2011). These clients seem to perceive industrialized building as having 
several new and different aspects including the building process; the service and 
product offered; the ensuing technical solutions; the unfamiliar contractors; and the 
forms of organization and cooperation within the building process (for a list of 
salient points, see Engström and Levander, 2011, table 1). In a study by Levander 
et al. (2011), professional Swedish clients with a property portfolio were found not 
only to experience uncertainty related to industrialized building but also to display 
equivocality (c.f. Daft and Lengel, 1986) i.e. to experience a multiplicity of 
meanings concerning both the information about industrialized building and its 
interpretations. Therefore, innovations referred to as “industrialized building” are 
here acknowledged as challenging clients’ precognition, beliefs and existing 
cognitive rules-of-thumb and, thus, provide opportunities for identifying barriers 
to overcoming inertia in client decision making.  
 

2. BARRIERS TO OVERCOMING INERTIA  
2.1 A decision theory perspective 
Contemporary decision-making theory, following on from the work of Herbert 
Simon and colleagues at the Carnegie School (c.f. Simon, 1957; March and 
Simon, 1958; Cyert and March, 1963), takes a descriptive rather than normative 
approach and questions the assumption of rationality when applied to non-routine, 
or non-programmed, decision making. The research holds that individual 
judgment is bounded in its rationality and also that decision makers often lack 
important information. Subsequently, in real-world decision making, assumptions 
asserted in the rational model (e.g. full and clear understanding of problems, access 
to all relevant data and clear decision-maker preferences) are violated and 
uncertainty is present throughout the whole decision-making process. 
 

The modern understanding of ‘judgment’ comes, in part, from the work of Nobel 
laureate Daniel Kahneman and his colleague Amos Tversky (e.g. Tversky and 
Kahneman, 1974; Kahneman and Tversky, 1979). The more information that 
decision makers lack i.e. the more uncertainty, the more likely it is that they will 
rely on a number of simplifying strategies and cognitive rules-of-thumb i.e. 
heuristics (c.f. Tversky and Kahneman, 1974) to simplify information processing 
and fill in the gaps in the information (March, 1994). According to Tversky and 
Kahneman (1974) this may explain why the actual decisions made do not agree 
with the normative, rational model and often do not result in the highest expected 
utility. From a descriptive point of view however, Payne et al. (1993) emphasized 
that the decision maker under the bounded-rationality constraint produces an 
intelligent response to decision problems by using heuristics in order to come to a 
good decision whilst limiting cognitive effort. Gigerenzer and colleagues (e.g. 
Gigerenzer, 2007; Gigerenzer and Sturm, 2011) described how the use of 
heuristics, when applied to the right environment or population (what they called 
ecological rationality), can lead to judgments that are even more accurate than 
strategies that use more information and optimization methods.  
 
Although these cognitive rules-of-thumb save time and are helpful for making 
inferences within a limited set of situations which the decision maker has had 



 

 

experience of, they can also result in cognitive biases. Cognitive biases are 
systematic errors in not only the inferences decision makers draw from information 
but also the judgments that are based on those inferences and the decisions made 
using those judgments (Zimbardo et al., 1995). This does not necessarily mean that 
the decision-making process and the use of cognitive rules-of-thumb are 
erroneous. Rather, as suggested by Zimbardo et al. (1995, p.332), it is a matter of 
being able to “adequately discriminate between appropriate and inappropriate 
conditions for their use”. 
 

In their work on prospect theory, Kahneman and Tversky (1979) discussed how 
individuals react differently to gains and losses. For example, they found that 
decision makers are risk averse with respect to gains but are risk-seeking with 
respect to losses. This implies that a more certain, or higher probability, choice is 
preferred even if it offers lower expected utility (returns) than the alternative. 
Besides individuals’ reactions to gains and losses, other cognitive biases such as 
anticipated regret (Bell, 1982) and the status-quo bias (Samuelson and Zeckhauser, 
1988; Ritov and Baron, 1992) have been suggested as playing a strong role in 
decision making when there is uncertainty. Empirical tests of predictions using 
regret theory have provided mixed results; nevertheless, the idea that people take 
regret into account when making decisions has been demonstrated (Zeelenberg, 
1999). Zeelenberg (1999) discussed conditions that impact on regret. He suggested 
that regret will be a more prominent bias when the decision is important (either 
socially or because of high stakes), when issues such as trade-offs are implied 
between important attributes of different alternatives and when the decision cannot 
be reversed (ibid.). Zeelenberg (1999) also suggested that decision makers tend to 
discount outcomes that will not take place for a long time and base their decisions 
on outcomes that are more imminent.  
 

When faced with new alternatives, the decision maker often continues with the 
current or previous decision made i.e. the status-quo alternative (Samuelson and 
Zeckhauser, 1988). Carrying on with the status-quo alternative could, for 
example, be about following regular company policy or purchasing the same 
product brands (ibid.). According to Samuelson and Zeckhauser (1988), the status-
quo bias seems to be stronger when the number of alternatives is high and weaker 
when the decision maker has strong individual preferences for an alternative. They 
suggested further explanations for the status-quo bias such as the presence of 
uncertainty and cognitive misperceptions as well as decision makers avoiding regret 
and having a drive for consistency (ibid.). 
 

Toole’s (1994) research on the adoption of high-uncertainty innovations in home 
building, referring to literature such as that of Bell (1982) and Kahneman and 
Miller (1986), concluded that more uncertain alternatives are associated with 
higher levels of potential regret and are, consequently, avoided. This means that 
existing products or methods are judged to offer the highest relative advantage and 
that decision makers retain the solution currently employed over an innovation 
that provides superior performance with the same chance of failure (ibid.). 
 

 
 



 

 

2.2 An organizational information processing perspective 
Ever since Galbraith (1973) proposed his model relating structural design of 
organizations to information-processing requirements, the purpose of information 
is accepted as being closely related to uncertainty; that is, the purpose of 
information is to reduce or, preferably, remove uncertainty. To reduce 
uncertainty, the prevailing assumption has been that one needs to enable additional 
data processing and that organizations need to ask a large number of questions, 
acquire information and obtain answers (Daft and Lengel, 1986). This line of 
thought stems from the work by Galbraith (1973, 1974, 1977) and other 
organization theorists, building on early work in psychology that regards 
uncertainty as the absence of information (c.f. Tushman and Nadler, 1978). 
However, situations can often be interpreted in more than one way and decision 
makers can find themselves in a position of not knowing what questions to ask, or 
discover that there are no clear answers to questions that have been asked (March 
and Olsen, 1976). According to Daft and Weick (1984), a substantial proportion of 
organizational activities or outcomes are dependent on human interpretation; in 
addition, organization structure and design depend on how key decision makers 
interpret problems or opportunities. 
 

Thus, the human problem of managing multiple and conflicting meanings of 
information, along with various different interpretations needs to be taken into 
account. Weick (1979) and Daft and Lengel (1986) referred to this as the concept 
of equivocality. It can be reasoned from this that reducing uncertainty by increasing 
the amount of data processed and transferred is not a satisfactory decision-making 
approach. For decisions concerning industrialized-building innovations, the 
inadequacy of this approach is confirmed in the findings of Levander et al. (2011), 
which show multiple instances of client equivocality about industrialized building 
including lack of understanding, disagreement, different perceptions, lack of clarity 
and ignorance. With the possibility of multiple meanings and interpretations, 
introducing new data to decision makers can confuse rather than clarify and thus 
even increase uncertainty, as suggested by Daft and Lengel (1986). Daft and Lengel 
(1986) also implied, following on from their uncertainty/equivocality framework, 
that earlier research within the field of organizational design may have 
oversimplified information management in organizations by focusing on data 
counting. 
 

Daft and Lengel (1986) argued that reducing equivocality is different from 
reducing uncertainty. Instead of seeking answers, the organization seeks 
clarification, problem definition and agreement through an exchange of subjective 
views and opinions (ibid.). Weick (1995) added that confusion created by multiple 
meanings (i.e. equivocality) calls for social construction and invention, while 
ignorance created by insufficient information (i.e. uncertainty) calls for more 
careful scanning and discovery. Daft and Lengel (1986) also provided a conceptual 
framework for ranking types of communication media with respect to their 
capacity for reducing uncertainty and equivocality. They ranked them from the 
richest (face-to-face meetings and communications) down to the leanest (rules and 
regulations, non-personalised written information). Daft et al. (1987) argued that a 
mismatch between equivocality and richness i.e. a high level of equivocality and 



 

 

low-ranked media (or low information richness) is one possible explanation for the 
failure of communication and decision making. 
 

When making decisions about adopting high uncertainty innovations, Toole 
(1994) highlighted the importance of organizational information-processing 
abilities. He concluded that potential clients rarely adopt new alternatives without 
considering additional information and that those more inclined to implement 
novel developments have superior information-processing abilities in relation to 
innovations (ibid.). These abilities include the use of more sources of information 
about new products than non-adopters, as well as involving people from different 
functional departments to make the decision (Toole, 1998). With reference to 
researchers investigating strategic decision making from a cognitive perspective (i.e. 
Schweiger et al., 1986; Schweiger and Sandberg, 1989; Schwenk, 1989), Neill and 
Rose (2007, p. 306) stated that “superior decisions are best arrived at when 
multiple meanings can interact rather than when differing views never surface”. 
This argument supports Toole's (1998) findings that adopters of high-uncertainty 
innovations involved multiple functional departments when making decisions, thus 
allowing multiple views and interpretations to emerge.  
 

Neill and Rose (2007) further examined the emergence and effect of equivocality 
during organizational decision making and concluded that decision making focused 
on what is known, within a set frame of reference or status quo, will involve less 
equivocality. Furthermore, they concluded that organizations that permit the 
emergence of equivocality and manage equivocality by properly exposing the 
decision-making process to multiple meanings and conflicting interpretations, can 
release the organization from reinforcing the status quo and thus allow for 
innovation (ibid.). Reducing equivocality by reductionism, by avoiding it or 
making simplifications, can “promote inertia and tunnel vision” instead, according 
to Neill and Rose (2007, p.311). Consequently, while it is suggested that “one 
must define questions (reduce equivocality) before one can find answers to the 
questions (reduce uncertainty)” (Levander et al., 2011, p. 763), the ways in which 
organizations define these questions can also have an impact on their judgments. 
 

3. METHODOLOGY 
The information processing view of organizations regards them as essentially 
information-processing systems (c.f. research by March and Simon, 1958; Cyert 
and March, 1963; Galbraith, 1973; Tushman and Nadler, 1978; Weick, 1979; Daft 
and Weick, 1984). Whilst adhering to this tradition, this research acknowledges 
the importance of human interpretation and subsequent inferences drawn and 
judgments made by decision makers. The purpose of integrating a descriptive 
approach to decision making with recognition of the organizational information-
processing theory of both uncertainty and equivocality is twofold. First, the 
intention is to highlight the relevance of acknowledging the impact of human 
interpretation on decision making in order to understand judgments about 
innovations. Second, the purpose is to enable a further discussion of the impact of 
organizational information-processing practices on decision makers’ judgments 
about innovations. 
 

 



 

 

3.1 Research design and data collection 
The research aim is achieved by aggregating and examining data from four 
previous studies (see table 1). The data were collected years apart, between 
October 2006 and January 2011, using multiple methods, as indicated in table 1, 
which addressed multiple sources (multiple-methods triangulation and data 
triangulation) (Jick, 1979; Golafshani, 2003; Denzin, 2006). Combining qualitative 
and quantitative data from the different data collections supports a synergistic view 
of evidence (Eisenhardt, 1989). 
 

Table 1  Overview of the research design and data collection methods 
(studies presented in chronological order) 

Research design Data collection method 
Pre-
study 

Preceding 
Study 1 to 
select client 
organizations  

1 private client organization and 1 
industrialized building contractor 
organization. 3 interviewees: CEO 
from both organizations and the sales 
manager from the contractor 

Unstructured, face-to-face, 
in-depth interviews 
(recorded and transcribed) 

Study 1 Case study 1 4 client organizations,  
13 interviewees representing 
investment decision makers at 
different levels  

Semi-structured, face-to-
face, in-depth interviews  
(recorded and transcribed) 

Study 2 Case study 2 Interviews at 7 client organizations 
(including 2 organizations from case 
study 1), 15 interviewees representing 
decision makers and lower level 
property and maintenance managers 
 

Archival data from 10 client 
organizations (including the 7 above), 
covering economic and annual 
reports, maintenance plans and 
financial property unit accounting 

Semi-structured, face-to-
face, in-depth interviews 
(recorded and transcribed) 
 

Unstructured interviews 
during property visits 
(notes taken) 
 

Secondary, archival data 
(triangulation of evidence) 

Study 3 Survey study 19 (response rate 19/25) client 
organizations (including 4 from case 
study 2) 
 

Questionnaire, multiple-
choice questions based on 
findings from case studies 1 
and 2 

Study 4 Workshop 
observations 

Four two-hour workshops involving 
in total: 
- 23 representatives from public client 
organizations, municipalities (e.g. 
leading councillors , elected 
representatives, and city architects) 
and the County Administrative Board 
- 7 representatives (CEOs and sales 
managers) from three industrialized 
building contractor organizations 
(representing different business 
models and ways of innovation) 

Two people’s independent 
observations (notes taken) 
of posed questions and 
discussions by client and 
contractor participants 
during the workshops. 
Notes were compared 
afterwards and discussed by 
the two observers and one 
additional participant. 

 
The clients in studies 1 to 3 are all Swedish client organizations with a property 
portfolio, more precisely professional multi-dwelling property owners that build to 
own, maintain and rent dwellings to end-users. These organizations include both 
property-development and property-management functions within them. Their 
selection for this research was based on the results of a pre-study which suggested 



 

 

that client uncertainties tended to diverge with respect to whether or not they had 
previous experience of industrialized building, whether they were a private or 
public organization, the size of the organization, and the geographical market. The 
pre-study also helped to ensure that the interviewees selected represented the 
organizations’ decision makers for new-build projects. Studies 1 to 3 had two 
common themes aligning them with the aim of this present study: clients’ 
uncertainties, general thoughts and judgments about industrialized building, and 
clients’ information-processing practices related to investment decisions for new-
build projects. The latter includes how client organizations manage information, 
communication and property data and, more specifically, it involves how they 
work with strategies, business and maintenance plans, management of operations 
and maintenance data along with communication in investment decision-making 
processes. 
 

Study 4 is a series of four workshops initiated by the County Administrative Board 
of Dalarna in Sweden. Complementing studies 1 to 3, data from study 4 provide 
interpretations of industrialized building from client decision makers (with 
different responsibilities and competences in respect of investment decisions for 
new-build projects) and from industrialized-building contractor-organization 
representatives, and their joint discussions on the different meanings and 
subsequent decision-making responses. The main theme for the workshop 
discussions was how public clients can understand and evaluate “industrialized 
building” from a cost perspective. The first three workshops were staged as 
industry hearings addressing three contractors individually. The purpose of the 
hearings was to highlight clients’ concerns regarding industrialized building and 
explore if, and how, industrialized building can meet client requirements, as 
defined and valued by different client decision makers. The hearings started with 
contractors presenting their view on industrialized building and then answering 
pre-defined questions based on areas of client uncertainty; they ended with an 
unstructured question-and-answer discussion between clients and contractors. The 
fourth workshop was held with clients only, to discuss how the individual client 
representatives had interpreted and understood the discussions during the earlier 
hearings. 
 

3.2 Data analysis 
As the first step of the analysis, cognitive rules-of-thumb expressed by clients were 
identified from the aggregated data from studies 1, 2 and 4; the use of cognitive 
rules-of-thumb developed from conventional building2 projects but employed to 
make judgments about industrialized building were particularly identified. Second, 
indicators of biases towards status quo were identified from the full set of 
aggregated data. For both these steps, clients’ previous experience of industrialized 
building was also reviewed, as well as statements concerning the decision making 
for industrialized building and, where applicable, how status-quo related biases had 
been overcome. Third, descriptions and statements about information-processing 
practices employed by people in the client organizations were extracted from the 
full set of aggregated data. This third step involved identification of activities 
undertaken to compensate for the lack of data such as data-gathering activities, 
identification of activities to facilitate rich communication and identification of 



 

 

other ways of managing multiple and conflicting interpretations within client 
organizations (e.g. by reductionism).  
 

Recognizing interpretations and multiplicity of meanings, the authors’ knowledge 
about the clients’ organizational context was considered crucial for the analysis, 
alongside the research group members’ knowledge of the industrialized-building 
process, its development over the past two decades and of the overall Swedish 
building sector. Consequently, all three steps of the analysis were performed first 
by the authors independently and then cross-checked and discussed. In addition, 
results from the analysis were reviewed by a fellow researcher within the research 
group for critical discussion with the authors.  
 

4. RESULTS AND ANALYSIS 
4.1 Indicators of cognitive barriers to overcoming inertia 
There are several findings from the interviews that indicate that judgments about 
industrialized building are based on cognitive rules-of-thumb developed by clients 
from their own and others’ long-standing experience of conventional building and 
their current property stock (other populations) (see table 2). 
 

Table 2  Cognitive rules-of-thumb used to draw inferences and make 
judgments about industrialized building projects 

Cognitive rules-of-
thumb 

Results from the empirical data 

If low initial building 
cost, then expect low 
long-term quality 

A well-proven relationship is expressed between cost and quality i.e. 
low initial cost being an indication for an overall low quality (studies 1 
& 2). Without having access to any technical or functional 
descriptions or other data to evaluate “quality”, clients judge 
industrialized building accordingly e.g. “Maybe it is cheaper to build but 
it is not a long-term solution. You cannot afford to build what you can afford 
to own today.”* (quote from study 1) 

If built using 
industrialized processes, 
then expect problems 
with long-term 
performance 

Inferences are drawn from the industrialized features of prefabricated 
concrete properties from the 1960s to make judgments about 
contemporary industrialized building properties (study 1) 

If timber used in 
buildings, then expect 
problems with long-term 
performance  

Inferences are drawn from the timber features of older on-site built 
timber-framed properties built between 1900 and 1985 to make 
judgments about contemporary industrialized building (study 1) 

If a new solution, then 
expect problems with 
long-term performance 

The history of the building industry is perceived to show recurrent 
failures of previous innovations proving to be long-term (studies 1 & 
4). The industrialized-building alternative is judged accordingly e.g. 
“One has heard about so many experiments throughout history and to 
experiment with something that is to operate that long [50 years]…I would be 
very careful” (quote from study 1).  

*All quotes are translated from Swedish. 

Client decision makers use a cognitive rule of thumb, namely that low initial 
building cost equals low long-term quality, to draw negative inferences about the 
long-term performance of industrialized building. Whilst acknowledging lower 



 

 

initial building cost as the main decision criterion for deciding in favour of 
industrialized building, this cognitive rule of thumb seems to exert a strong 
influence since clients who have owned and operated industrialized-building 
properties for many years still expect quality issues to arise. Despite this, the 
interviewees said that, so far, they have had no problems. Nor have the clients had 
higher costs for operations and maintenance for the industrialized-building 
properties (shown in the economic data collected and analyzed in study 2). 
Furthermore, judgments about industrialized building are frequently made based 
on experiences of property samples from other populations. Different features, 
such as “industrialized” and “timber”, from properties within clients’ current 
property portfolios, are combined to draw inferences and make negative judgments 
about the long-term performance of contemporary industrialized-building 
properties (notably, clients simultaneously acknowledge that contemporary 
industrialized building is new and different compared to both of these 
populations). There is also a cognitive rule of thumb concerning “innovations” in 
general. Judgments about industrialized building are made using a cognitive rule of 
thumb of “innovations through industry history”. This is not accurate or directly 
applicable for industrialized-building innovations and the judgment can therefore 
can be seen as being out-of-population, or out-of-context. Clients in all of the 
studies know that industrialized-building innovations are initiated, developed and 
presented to clients by the supply-side (i.e. contractors and their suppliers) rather 
than within a specific project. Thus, even though considered as new and different 
by clients, the innovations of several industrialized-building contractors have been 
developed and employed for more than a decade. 
 

The interviewees that had no previous experience of industrialized-building 
investments but who had extensive experience of conventional-building projects, 
neglected available information and made judgments based on combinations of the 
cognitive rules-of-thumb discussed earlier. This agrees with the observations of a 
sales manager within the contractor organization included in the pre-study, who 
stated that client decision makers with greater experience of the status quo show a 
reluctance to gather information and learn about industrialized building. 
Interviewees in study 1 that had less experience (3 - 10 years) of conventional 
building posed more questions during the interviews and from their answers 
revealed that they experienced both uncertainty and equivocality in terms of lack 
of understanding of the industrialized-building process and its implications. Thus, 
findings suggest that client decision makers with extensive experience of 
conventional building have developed more rigid cognitive rules-of-thumb that 
they employ for judging industrialized building. They also display little interest in 
further information processing. 
 

There are further status quo biases also pointing to a propensity to choose tradition 
over innovation. Prospect theory suggests that losses loom larger than gains and 
this seems to be the case for clients studied in this research. The main benefit, or 
gain, with industrialized building when compared to conventional alternatives is 
lower initial building cost, including credit costs (see table 3 for identified 
perceived benefits). Furthermore, the clients studied thought that the initial 
building cost is the most important argument in favour of industrialized building 
over conventional alternatives. Generally, the initial building cost is also a 



 

 

commonly employed decision criterion for decisions about new-build projects 
amongst the clients (studies 1, 2 and 4). Nonetheless, when asked to consider 
industrialized building, the first issue raised and deemed most important are not 
these benefits but the potential disadvantages, or losses, of choosing such 
alternatives (see table 3 for identified potential losses). These potential losses are, 
for the most part, related to what the future will bring in terms of long-term 
performance. They are also mainly related to fears that unspecified defects will 
appear over time.  

Table 3  Identified perceived benefits and potential losses relating to 
industrialized building (IB) 

Gains and 
losses 

Results from the empirical data  

lower total initial building costs (capital cost) (study 3), 
including credit costs (studies 1 & 2) 

production advantages (study 3) due to shorter total 
building time (including both factory production and on-
site completion) (studies 1 & 2) 

one actor (contractor) taking full responsibility for the 
building process permitting clients to interact with fewer 
different parties/trades (studies 1 & 2) 

better control of the process as a result of the standardized 
IB process (study 1) 

reduction of problems on-site due to shorter on-site work 
duration and minimization of on-site disturbances to 
adjacent buildings and businesses (“a huge advantage when 
building in densely built-up areas”) (study 2) 

a means for competition (more alternatives to choose from) 
(studies 1,2,4) 

Perceived 
benefits 
(gains) 

the weather protected building process resulting from the 
off-site factory production (study 1) 

 main decision 
criterion in favour 
of IB (studies 1,2,3) 

specified potential risks: mainly fears of negative impacts on 
the building structure or the function of the same, typically 
focusing on the use of timber as framing material and 
associated technical solutions (including aspects such as 
sound transmission, movement, damp damage and fire) 
(studies 1 & 2) 

fears of latent defects due to loosing control over the 
building process and not being able to inspect the work by 
contractors on site as clients are accustomed to do, 
especially expressing doubts concerning what the IB 
contractor “puts in there” (studies 1 & 2) 

Perceived 
potential 
disadvantage
s and 
uncertainties 
(losses) 

potential risks caused by unspecified problems that are 
expected to come with time (“the defects will emerge 
eventually”) (studies 1 & 2) 
 

 

 

 

 

 

 

 

 

 
 

 main reason for 
potential future 
regret as a result of 
choosing IB (studies 
1 & 2) 

 



 

 

Similarly, expressions of expected short-term gains, related to advantages in the 
building process and lower initial costs, are typically accompanied by an 
anticipation of potential future regret. Besides the expectation of poor long-term 
performance of industrialized building, stemming from the combined cognitive 
rules-of-thumb formed from previous experiences (see table 2), there are 
additional indicators suggesting that anticipated regret is a prominent issue affecting 
clients’ judgments about the industrialized-building alternatives (see table 4). 
 

Table 4  Indicators of anticipated regret when making industrialized building 
(IB) investment decisions, developed further from Engström and 
Levander (2011) 

Indicators Results from the empirical data Maintain 
status quo 

Clients expect 
negative outcomes  

Clients, even those who have already decided on IB, 
explicitly express a fear/anticipation of future regret as a 
result of their choice of IB. (Studies 1 & 2) 

Clients have concerns about the long-term performance of 
timber as a framing material as well as the technical solutions 
presented by the IB contractors. (Studies 1 & 2) 

Clients express uncertainty about the outcome of the 
investment related to their own ability to evaluate future 
maintenance needs and costs. (Study 1) 

X 

Clients experience 
trade-offs 

For clients, the choice between conventional building and 
IB implies a trade-off between important attributes such as: 

between more well-known, flexible solutions and lower 
initial costs (Study 1) 

between defined technical solutions accepted by the client 
as “reliable” and new systems solution/innovation, 
providing additional economical value (Study 4) 

X 

Clients find it 
difficult to make 
definite decisions on 
their preferences  

Clients want to be able to make changes as the building 
process progresses, something that is not easily facilitated by 
the standardized industrialized process being employed. (Pre-
study) 

X 

Clients are missing 
information 

Clients lack information on IB performance e.g. 
information on the capacity of the timber frame to handle 
building behaviour and structural performance. (Studies 1 & 
4) 

X 

Clients discount 
outcomes that are in 
the future and base 
their decisions on 
outcomes that will 
happen sooner 

Whilst highlighting the importance of long-term 
performance e.g. low running costs over time, the main 
decision criterion for new-build projects is the initial 
building cost. With reference to IB, this motive is 
sometimes combined with lower credit costs due to 
production advantages such as short on-site building time. 
(Studies 1, 2, 4) 

 

 
Regret avoidance is one explanation for status-quo bias. However, the regret bias 
of clients who discount future outcomes and base their decisions on more 
immediate results such as initial building cost, has led those clients to choose 
industrialized-building alternatives and could therefore be seen as helping clients to 



 

 

overcome inertia. However, these clients still anticipate regret and have not altered 
their judgments about industrialized building, in spite of apparent good 
experiences. Agreeing with suggestions by Samuelson and Zeckhauser (1988), 
overcoming status-quo bias is described by clients as there being only a limited 
number of alternatives that meet their essential requirements, of which a specific 
industrialized-building alternative was one (study 4). Strong individual preferences 
for the industrialized-building alternative held by a key decision maker in a public 
client organization is also given in study 4 as the reason for choosing the more 
uncertain, unfamiliar alternative. 
 

4.2 Client information-processing practices that sustain inertia 
The results from the analysis indicate that the client organizations that were studied 
typically do not have information-processing practices that support continuous (i.e. 
beyond single projects) information gathering, information use, or information 
sharing (see table 5 for a compilation of the results).  
 

Table 5  Clients’ organizational information processing practices  

 Results from the empirical data 

Information 
gathering 

Only approximately 50 % of the clients are collecting economic data on 
individual properties in their property stock (study 3, also indicated in studies 1 & 2) 

Information 
use 

None of the organizations are actually continuously analyzing the economic data 
above to assess the performance of previous investments (study 2) 

Information 
sharing 

No communication between functional departments e.g. “the property management 
department does not have anything to do with new-build. Their demands do not come in 
here.” (study 1) 

Managing 
equivocality 
through 
reductionism 

Allow for decisions to be made by one or a few person(s) from the project-
development department only (study 1) 

Employ pre-defined decision criteria that are widely accepted within the 
organization (typically short-term, budget-related such as initial building costs) 
(studies 1 & 2) 

Define directions for decision making by developing a policy (studies 1, 2, 4) 

Reduce uncertainty related to future performance by focusing on technical 
specifications in their tendering and by clearly defining “wants”. The common 
approach is to reduce the risk of known failures by specifying technical solutions 
in the tenders. (study 4) 

Make specifications within their tender documents for particular solutions in 
favour of status quo alternatives, rather than stating what functions they want or 
what problems they want to have solved (studies 1, 2, 4) 

 
As can be seen in table 5, data gathering and follow-up analysis on properties to 
support future decision-making processes and evaluations appear to be rarely 
practiced. Furthermore, an analysis of the long-term performance of industrialized 
building based on economic data collected from the clients displayed a discrepancy 
between the cognitive rules-of-thumb held by the interviewees (i.e. lower 
performance of industrialized-building properties) and the actual outcome of the 
analysis (i.e. higher performance by industrialized-building properties). Since the 
client organization did not include such analysis in their information-processing 
practices, this discrepancy was unknown to the decision makers. Subsequently, 



 

 

there was no trigger to make them rethink and revise the cognitive rule of thumb. 
Moreover, since decisions are typically made by one or a few individuals from the 
same department, without access to experience data, they do not get the triggers 
that might indicate that their cognitive rules-of-thumb need to be revised. The 
information-processing practices are found not to support rich (or any) 
communication between functional departments, where multiple meanings might 
surface and give decision makers indications of the existence of other possible 
interpretations and inferences. The organizations are thereby not providing the 
environment needed for rethinking cognitive rules-of-thumb. Thus, from an 
organizational processing theory perspective, the information-processing practices 
within the client organizations do not seem to support uncertainty reduction by 
providing amounts of data relevant for the investment decisions and, more 
importantly, do not support managing equivocality by properly addressing multiple 
meanings and interpretations in the manner suggested by Weick (1979), Daft and 
Lengel (1986) and Daft et al. (1987).  
 

As identified in several of the studies (see table 5), clients are reducing equivocality 
through the traditional simplification or reductionism approach to equivocality 
reduction suggested by Neill and Rose (2007). Clients employ decision criteria 
even though the relevance of these criteria is also questioned by the decision 
makers (e.g. low initial cost being associated with low quality and high future 
costs); clients also develop and utilize policies and make detailed specifications 
based on conventional-building alternatives in tender documents. By developing 
tendering documents based on previous tenders and project risk-management 
protocols, clear questions are presented to contractors based on agreed meanings 
and interpretations. Answers can thereby also be predicted and supposedly more 
easily evaluated as they adhere to status-quo understanding. Simultaneously, clients 
in study 4 conclude that this way of working actually creates a major barrier to 
development. This conclusion is similar to ones drawn by Neill and Rose (2007, 
p.311), who state that reductionism methods of reducing the meanings and 
possible interpretations can “promote inertia and tunnel vision”. 
 

5. CONCLUSIONS AND DISCUSSION 
The aim of this research is to contribute to a further understanding of barriers to 
overcoming inertia in client decision making in new-build projects. One core 
insight is that there are both cognitive and organizational barriers that, separately 
and in combination, maintain status-quo decisions.  
 

The analysis identified cognitive barriers in terms of explicit cognitive rules-of-
thumb held by decision makers and utilized for making (pessimistic) judgments on 
the long-term performance of industrialized building. The cognitive rules-of-
thumb are shared across organizations, as well as time (the four studies analyzed 
were undertaken several years apart) and have been developed from status-quo 
practice by the Swedish building industry. The cognitive biases, including non-
applicable cognitive rules-of-thumb, caused losses to loom larger than gains and 
anticipation of future regret stemming from the perception that the outcome of 
industrialized building is more uncertain. With one exception (see table 4, last 
row), these biases act together to help maintain the status quo i.e. conventional-
building alternatives. 



 

 

 

The organization’s information-processing practices for managing multiple 
meanings affect the decision makers’ predisposition for maintaining status quo. 
Organizational barriers to overcoming inertia are observed in terms of practices 
that, instead of facilitating the rethinking of cognitive rules-of-thumb, further 
sustain inertia. The observations are mainly concerned with approaches to 
reducing equivocality in a reductionism manner; employing methods such as 
policies and decision criteria, developing tendering documents based on project 
risk-management protocols and making detailed specifications based on 
conventional-building alternatives in tender documents. Policies, as well as rules, 
procedures or systems for information processing are not bad per se; rather, they 
simplify decision making by permitting decision makers to disregard any confusion 
and diversity of views inherent in the decision-making situation, thus making 
rational decision making possible within a static setting. However, in order for 
such reductionism approaches to be organic and enable innovation, they need to 
be continuously assessed and revised in order for the organization and its decision 
makers to become aware of any potential unsuitability of current beliefs and 
applied cognitive rules-of-thumb. Thus, decision making, including judgments on 
innovation alternatives, is not only a question of gathering and processing large 
amounts of information (reducing uncertainty) but also about how to gather and 
process information (managing equivocality). Furthermore, and in particular if the 
innovation differs significantly from the conventional (status quo), a multiplicity of 
meanings may need to be managed in a non-reductionism way so that multiple 
meanings can surface, interact and potentially suggest that different conclusions, at 
odds with established beliefs, can be drawn by the decision maker.  
 

From this discussion, it can be suggested that whilst clients’ cognitive rules-of-
thumb and their organizational practices employed for information processing and 
decision making support judgment and decision making about conventional 
alternatives, they also have the potential to bias judgments against new alternatives 
and thereby retain status-quo decisions and sustain inertia. Moreover, as previously 
mentioned, all but one of the cognitive biases identified help to maintain the 
choice of conventional-building alternatives. The exception is where clients 
discount outcomes that are far in the future and base their decisions about new-
build projects on the immediate benefit of initial building cost, a commonly 
employed client decision criterion for decisions on new-build projects. The 
potential implication of this reductionism approach to information processing, 
even though in this case it favours innovation, is that there is a further 
reinforcement of the idea that clients can overlook innovations providing long-
term benefits, such as energy-efficient building and sustainable building. 
Subsequently, cognitive and organizational barriers to overcoming inertia may also 
have implications for what types of building innovations that clients, by their 
decisions, will drive contractors and other suppliers to engage in. 
 

Our findings of the cognitive rules-of-thumb utilized by client decision makers for 
making judgments about the innovations (industrialized building) in the majority 
of the organizations resembles the very recent findings by Beamish and Biggart 
(2012)  of “social heuristics”. Beamish and Biggart (2012) studied decision making 
about adoption of innovative energy-efficient designs and technologies in 



 

 

commercial construction. They found social heuristics, defined as shared rules-of-
thumb for making critical decisions, to play a central role and to provide a partial 
answer as to why the industry had been so slow to adopt the innovations (ibid.). 
Moreover, our findings about the influence of clients’ decision-making processes 
and information-processing practices on innovation adoption contributes to the 
line of research within construction management studying clients’ behaviour, role 
and ability to encourage construction innovation (e.g. Sidwell and Budiawan, 
2001; Manley, 2006; Kulatunga et al., 2011). 
 

Finally, we welcome a shift in research focus. The conclusions illustrate some 
limitations of supporting decision making about innovations by focusing on 
providing more information to the decision maker in order to reduce uncertainty 
and by managing multiple meanings in a reductionism manner. Research within 
construction management has tended to focus on the common engineering 
approach of taking rational decision making as a benchmark to enable decision 
makers to reach decisions within a defined and static setting. Rather, we promote 
an approach that takes into account the subjective, professional judgments made by 
decision makers as well as the dynamics of change and how cognitive rules-of-
thumb are formed, employed, assessed and revised continuously over time. We 
encourage further empirical studies on clients’ decision making about innovation. 
In particular, future studies on this topic ought to focus on the decision process in 
a wider perspective and on how client organizations may overcome inertia by 
allowing different meanings to surface and interact and thus, affect their decision 
makers’ judgments about innovations.  
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1 The use of timber as a structural material arose from the needs of the 
industrialized process (Tykkä et al., 2010) since the characteristics of timber (high 
strength, light weight and manufacturability) enable off-site factory production and 
subsequent transportation and erection of elements or volumes. 
2 The status quo practice of building on-site with a concrete structure is the most 
strongly established in Swedish multi-dwelling house building. As one interviewee 
in study 1 says: “there is a traditional house construction that throughout all these years 
[1960 and onwards] has changed very little…one has done it the same way during all these 
years, one might say. The concrete buildings are about the same”. This idea is also 
supported by clients in study 4. 
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TOWARDS IMPROVING CLIENT-CONTRACTOR 
COMMUNICATION IN INDUSTRIALISED 
BUILDING
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Criticism of the building sector in Sweden, concerning for example high cost and 
poor quality, has lead to a growing interest in industrialised building. However, 
the effect on the sector and the overall building market is still quite insignificant. 
One business challenge for industrialised building companies to face in order to 
become more competitive is to further improve client/market interaction, improve 
mutual understanding and to reduce uncertainties in client relations. In this 
ongoing work the communication between industrialised building companies and 
building clients is examined. The aim is to identify important points of client-
contractor communication that affect project outcome and present barriers to 
effective communication. In addition to a literature review, with the aim to define 
‘effective communication’, the client-contractor communication in different 
building projects has been studied. Empirical data was collected through 
interviews and workshops, observations and project-specific documentation, 
addressing both clients and contractors. The results indicate that, in order to 
improve client-contractor communication, it seems important to assess if a 
barrier to effective communication is client uncertainty, and concerned with lack 
of information, or if it is client equivocality, which requires richer information 
rather than more information. The barrier must then be addressed accordingly. In 
the industrialised building context, client-contractor communication is probably 
distorted by lack of market/client knowledge concerning the industrialised 
building process, but also by previous experiences from traditional building.  

Keywords: client, communication, industrialised building, uncertainties 

INTRODUCTION
Criticism of the building sector in Sweden, and demands for change concerning 
for example high cost and poor quality, have been put forth by society, researchers 
and the sector itself (Egan 1998, Winch 1998, Josephson and Hammarlund 1999, 
SOU 2000). The demands for changes to improve the building industry have 
resulted in a growing interest in what the building industry can learn from the 
experiences and methods developed within the manufacturing industry (Howell 
1999, Koskela 2000, Diekmann et al. 2004). One of the more significant results of 
such benchmark is the development of industrialised building as a niche market 



 

 

within the Swedish building sector (Lessing et al. 2005). However, the effect of 
industrialised building on the building sector and the building market in general is 
still quite insignificant.  

A business challenge for industrialised building companies to face in order to 
become more competitive is to further improve client/market interaction, to 
improve mutual understanding and to reduce uncertainties in client relations. This 
is a multi-level challenge. Firstly, timber is the predominant framing material for 
many industrialised building companies in Sweden and these companies are 
challenged with the task of convincing the market that timber is as sufficient as 
concrete and steel (Johansson and Sardén 2008). Secondly, industrialised building 
companies strive towards replacing craftsmanship with repetition, variation with 
control, and a major gain for industrialised building companies resides in the 
planning of operations. Consequently, the building process must become clear, 
robust, and possible to control and manage. Due to this, industrialised building 
companies face a different set of demands in order to carry out the building task, 
than is traditional building companies, and accurate and timely delivery of 
information from the client is of great importance. Lastly, but not least, the 
building culture is closely related to the onsite, project-based setting, as it is the 
norm and traditional way of ‘doing things’ in the sector (Höök 2008). Existing 
means of control were therefore also developed to fit this traditional, non-
industrialised, building context, which presents a special communication challenge 
to the industrialised building companies in changing the frames of reference. 

In this research, the communication between industrialised building companies 
and clients on the building market is examined. The aim is to identify important 
points of client-contractor communication that affect project outcome and present 
possible barriers to effective communication. 

The reported research is part of a larger study focusing on the client's role in 
industrialised building in Sweden. Industrialised building generally involves 
different levels of onsite and offsite activities, (Höök and Stehn 2008). Different 
types can be distinguished; (i) offsite prefabrication of materials and parts, (ii) 
prefabrication of components and subassemblies, and (iii) up to 80 % of the total 
work completed offsite in a factory environment (Höök and Stehn 2008), see also 
Gibb (1999). In this report, unless explicitly stated otherwise, all of these types are 
included in the term industrialised building, while items that are never considered 
for onsite production (level 1 of offsite according to Goodier and Gibb (2007)) are 
included in non-industrialised building, further referred to as traditional building.  

Empirical data in this ongoing work, preceding a larger survey-study, was collected 
during the period November 2008-April 2009 through interviews, workshops, 
observations and project-specific documentation, addressing two building client 
organisations (representing a public and a non-public organisation) and two 
building contractor organisations (representing different types of industrialised 
building: one working with elements in solid wood technique, and the other one 
with volumes in traditional timber frame technique). The interviewees addressed at 
these organisations were: three CEOs, one marketing manager, one project 
manager, five project leaders, two structural engineers and one head of 
installations. During the interviews and workshops, a total of 13 different projects 



 

 

were addressed, featuring small and large client organisations, public- and non 
public client organisations and new and returning clients. Data was also collected 
through observations and the study of project specific documentation at one of the 
building projects, including (for example) client-contractor meetings and 
inspections. 

 

CLIENT SATISFACTION AND CLIENT SURPRISE 
The key to business success is client satisfaction, and according to Winch et al. 
(1998) the key to client satisfaction is twofold; the client must understand why 
changes it has not initiated have taken place, and also the client must understand 
the full implications of the changes that it has intended.  

Winch et al. (1998) and Winch (2002) suggest a combination of the gap model 
(Parasuraman et al. 1985) and the model of project as an information process 
(Winch et al. 1998), that distinguishes four problems to be solved for minimising 
the project performance gap between what the client thought it was going to get 
and the client's perception of what it actually got. The smaller that gap Winch et 
al. (1998) state, the smaller the level of client surprise and the greater the level of 
client satisfaction. The project performance gap is closing as the four other gaps in 
the model are minimised. According to Winch (2002) that is the minimisation of: 

the briefing problem, i.e. turning the client’s desire for a built product into 
a clear brief  
the design problem, i.e. exploring options and translating the client’s brief 
into a complete definition of the building  
the planning problem, i.e. turning the definition of the building into a 
complete description, encompassing detail design and project planning, 
that allows construction to actually start  
the execution problem, i.e. realising the facility so that it conforms to the 
complete description  

 

Winch (2002) states that there is little overall benefit from solving one of these 
problems extremely well, but failing on the others. According to Winch (2002)  
there has in the end of any building project “inevitably been changes”, and the key 
success criterion is therefore not to match the original statements in the client's 
brief, but to make sure that differences due to these changes do not come as a 
surprise to the client. 

Over time and as the building project progresses, information flows and major 
decision points are passed, points at which the flow is narrowed and uncertainty 
significantly reduced (Winch et al. 1998).  

 

CLIENT UNCERTAINTY AND CLIENT EQUIVOCALITY 
From early work in psychology, uncertainty has come to mean “the absence of 
information”, implying that as information increases, uncertainty decreases (Daft 
and Lengel 1986). Galbraith (1977) also defines uncertainty as “the difference 



 

 

between the amount of information required to perform the task and the amount 
of information already possessed by the organization”. To reduce uncertainty Daft 
and Lengel (1986) argue that organisations need to ask a large number of questions, 
acquire information and learn the answers. An important assumption here is that 
the people, supposed to ask the questions, work in such an environment where 
questions can be asked and answers obtained, i.e. that data can be acquired so that 
tasks can be performed under a reduced level of uncertainty (Daft and Lengel 
1986).  

However, an organisational situation can often be interpreted in more than one 
way, participants can be in no position of knowing what questions to ask, or the 
situation can be such that there are not clear answers to the questions being asked 
(March and Olsen 1976). In such cases, instead of uncertainty one rather has to 
deal with a situation of equivocality, meaning ambiguity (Daft and Lengel 1986). 
According to Daft and Lengel (1986), low uncertainty is then about having access 
to the data that answers questions, while low equivocality is about being able to 
define which questions to ask. 

 

COMMUNICATION 
Communication is commonly defined as the transference of meaning from one 
person to another (Berlo 1960) and is known to be affected by such things as 
beliefs, attitudes, values and knowledge. It can also be defined as the formal and 
informal sharing of meaningful and timely information between organisations 
(Anderson and Narus 1990). 

The process of communication can be thought of as a flow, and problems occur 
when this flow is blocked or deviated. This is a matter of getting the message 
through, overcoming transmitting and semantic problems (Weaver and Shannon 
1959), but it is first of all a question of sending the correct message in order to 
receive intended effects from the communication process. That is, if the wrong 
message is sent, even if correctly interpreted the outcome in the sense of effective 
behaviour and actions will be omitted. Winch et al. (1998) argues for example that 
closing the gap between the client's requirements and the client's brief, i.e. solving 
the briefing problem, is made possible by improved communication and complete 
involvement of the client, The client's previous experiences of similar projects and 
the clear understanding of its own requirements are also vital (Winch et al. 1998).  

Uncertainty, in the meaning of absence of information, can be decreased by 
facilitating high amount of information. Reducing equivocality is instead a matter 
of enabling debate and clarification and therefore 'richness of information' rather 
than 'information amount' is the key. Following the discussion of Daft and Lengel 
(1986), information is defined as “the ability to change understanding within a 
time interval”. Communication transactions are considered rich when they can 
manage to overcome different frames of reference, or change ambiguity into 
understanding. Communication media differs in their capacity to process rich 
information due to: their capacity to provide immediate feedback; the number of 
cues and channels utilized; the level of personalisation; and language variety. Media 



 

 

well-suited for reducing uncertainty is therefore not optimal for reducing 
equivocality, and vice versa (Daft and Lengel 1986). 

Effective communication - a suggested definition 
Following the previous discussion, effective communication is in this research 
defined as:  

The timely transference of meaning by sharing understandings and meaningful 
information between supplier and customer (i.e., contractor and client) for such 
purposes as to close the project performance gap, reduce uncertainty, reduce 
equivocality, avoid client surprise, and increase client satisfaction.  
 

Barriers to effective communication are defined as such factors that obstruct 
effective communication as defined above.  

 

IMPORTANT POINTS OF CLIENT-CONTRACTOR 
COMMUNICATION  

In the interviews the interviewees were asked what they considered to be 
important points of client-contractor communication, affecting project success or 
failure. The points identified were represented by a stage in the building process 
(pre-tendering), by a document (tender), by client's decisions (acceptance of tender 
and approval of building documents), and by activities (coordination on site and 
final inspection/delivery). The compiled results from the interviews were further 
discussed with representatives from each organisation one-by-one, and also in two 
workshops where all organisations were represented. The results are summarised in 
table 1. In the table, the most common or severe problems, i.e. barriers to effective 
communication, that the interviewees associated with each important point of 
client-contractor communication are also summarised. The barriers to effective 
communication are further discussed in the following section. 



 

 

Table 1: Compiled results from interviews and workshops concerning important 
points of client-contractor communication, affecting project success or failure. 
Important points of client-contractor 
communication for project outcome 

Related problems, possible barriers to effective 
communication, identified by interviewees 

Contractors often not/not always part of pre-tendering 
stage. 

Client's previous experience/knowledge of building/ 
industrialised building (in wood). 

a) Client's ability to capture end-customer(s)', and other 
significant stakeholders’ needs, i.e. quality of 
stakeholder analysis and analysis of needs, including 
market analysis to identify possible future buyers and 
their needs. 

b) Client's ability to translate needs into a specification. 

Pre-tendering communication: 

a) Briefing 

b) Preliminary design/ specifications 
of needs 

c)Tender documents 

c) Client specifies non-essential/non-value adding 
features or, is not specifying essential/value adding 
features. 

Contractors often not/not always part of pre-tendering 
stage. 

Client's previous experience and knowledge of building/ 
industrialised building (in wood). 

Public client/public procurement regulations. 

Tender

Type of contract/potentially low degree of influence over 
choice of actors/project participants. 

a) Client's understanding of what he is buying when 
accepting the contractor’s offer. 

b) Client-organisation's understanding of the buy, i.e. is 
the tender representative for the actual needs? 

Acceptance of tender 

a) Client's acceptance of contractor's 
offer 

b) Internal communication of 
tender/offer in client-organisation 

c) Internal communication of offer in 
contractor organisation and 
translation of offer into production 
engineering documents 

c) The production's understanding of what sales have 
sold, i.e. are production engineering documents 
representative for what the client is buying? 

Approval of building documents  Contractor's ability to communicate so that the client and 
the client’s organisation clearly understand what will be 
delivered, as well as the client's ability to assess building 
documents. 

Coordination on site Client's/coordinator's understanding of the effects on the 
building process of logistics and coordination on site 
(landscaping and foundation vs. building). 

Final inspection/delivery Mismatch between the completed building and the 
client's requirements. Completed building fit the 
description of the building, but not the client’s 
requirements or the needs of the client/client’s 
organisation/end-users. 



 

 

BARRIERS TO EFFECTIVE COMMUNICATION 
The important points of client-contractor communication as well as the problems 
and barriers to effective communication identified by the interviewees (see Table 
1) are not generally new, and neither are they unique for industrialised building. 
To improve communication and/or to reduce uncertainty, the significance of 
knowledgeable clients and building actors brought into the design process earlier 
has for example been discussed previously by numerous researchers (Barrett and 
Stanley 1999, Micelli 2000, Ryd and Fristedt 2007, Yu et al. 2007, Vennström 
2008). However, the different building process, introduced by industrialised 
building, does also create some specific communication problems between actors.  

In the following paragraphs, the barriers to effective communication presented in 
Table 1 are further discussed.  

The contractor not being a part of pre-tendering 
If the contractor is a part of the pre-tendering stage, face-to-face communication 
with the client and other stakeholders is made possible. This facilitates the handling 
of problems related to the client and other stakeholders being unfamiliar with 
industrialised building, i.e. facilitates the reduction of potential equivocalities due 
to the industrialised building process. This, in turn, supports the reduction of 
uncertainty before important decisions are made, concerning the brief. Interaction 
in the pre-tendering stage also gives the contractor a richer view on the 
requirements and the underlying needs as well as how clear the client's decision-
making context is. This helps in reducing the design, planning and execution 
problem, and therefore possibly also the project performance gap. Consequently, if 
the contractor is not a part of the pre-tendering stage, the consequences of 
equivocality, as well as those of uncertainty, will need to be dealt with later on. 
This means that the level of changes, that needs to be undertaken during the latter 
parts of the building project, probably will increase.  

The client's previous experience/knowledge of building 
The amount as well as the richness of information needed depends on who the 
client is. If the client experience high levels of equivocality, rich information is 
needed. But the problem of equivocality can be relevant even if the client by itself 
is not experiencing any equivocality. For example, if clients are very familiar with 
traditional building, the taken for granted in the traditional context might prevent 
them from asking necessary or adequate questions. How they understand the 
requirements for (inter alia) timely delivery of information and the contractor's 
deadlines concerning when changes are no longer possible (or not possible to a 
reasonable cost) is based on another frame of reference, i.e. another building 
process.  

For other clients, who return to the same industrialised building contractor, the 
level of equivocality concerning the industrialised building context has decreased 
due to their previous experience. They might also have changed their means of 
control to fit the industrialised building process, as is exemplified by one of the 
contractors in this study. As the clients learn to ask the ‘right questions’, any 
uncertainty can be managed more effectively as the client is able to actively 



 

 

demand and collect information. As clients, or groups of clients, return to the same 
contractor for additional buys, there is also a potential for the contractor to learn 
more about the needs and requirements of that specific client (or group of clients), 
which also helps to reduce gaps and improve client satisfaction.  

The client's ability to capture and translate stakeholders' needs 
Even if the contractor delivers according to the complete description of the 
building, closing the project performance gap is also a matter of properly satisfy the 
overall client organisation and the end-users. If the client's brief and the contents of 
the tender do not represent the requirements of the overall client organisation 
and/or the end-users, their requirements will probably not fit the completed 
building. Effective communication between client and contractor is therefore 
dependent on the effective communication between the client and the client's 
organisation, as well as the effective communication between the client/the client's 
organisation and the end-customers. The client's ability to capture and translate 
stakeholders' needs is therefore also a factor to consider for a contractor that wants 
to improve client satisfaction. 

The quality of the initial brief and the relevance of the demands in the tender are 
reviled as the project progresses and uncertainty as well as equivocality is reduced, 
following from the information exchange and interaction between actors that take 
place during the course of the project. In building, the closing of the project 
performance gap is traditionally, at least partly, handled by undertaking changes 
late in the building process. In industrialised building, however, changes might be 
impossible to undertake after certain points have been passed. Therefore, the 
quality of the briefing becomes especially important for reducing the project 
performance gap. The quality of the brief, together with the equivocality and 
uncertainty experienced by the client, is an important issue when contractors try to 
realise potential benefits from industrialised building that is gained from the 
standardisation of processes rather than from offering clients high degree of 
production flexibility. 

Public client/public client procurement regulations 
The equivocality as well as the uncertainty may also lead the client to discriminate 
the industrialised building alternative, even if not intending to do so. It is argued 
by the sales manager and the project leaders at one of the industrialised building 
companies that “clients many times present to us a tender in which they ask for 
things we are unable to deliver to a competitive price, rather due to how they 
have formulated the question than to what they actually want”. They refer this 
problem to clients lacking knowledge concerning the industrialised building 
process, and possibly also the public procurement regulations, not supporting 
clients in buying from industrialised building companies. The CEO of the public 
client organisation does not see any problems of that sort as long as the clients are 
familiar with industrialised building and its peculiarities, and consider industrialised 
building as an alternative that must be possible to evaluate together with traditional 
ones. This indicates that the reduction of equivocality is most necessary to 
overcome the problem. 



 

 

Type of contract 
In addition to the possibility of clients lacking knowledge concerning the 
industrialised building process, so could also be the case for other project 
participants. Due to the form of contract, building companies may have little 
influence over who they will cooperate with within projects. Contractors/sub-
contractors and suppliers may not understand the importance of keeping within 
the set tolerances, which is essential when the house is assembled rather than built 
on site, and also the need to keep time-limits as assembly is not an easy to delay 
activity. This can increase the execution problem. 

Acceptance of tender and approval of building documents 
If the client's tender documents do not address the important issues, the offer from 
the contractor most likely will not either, especially if the tender documents 
represent the first and only information passed from the client to the contractor. If 
the equivocality is high at this point, the process of reducing uncertainty by 
transferring information is probably also progressing slower, as there is little 
information-pull in terms of adequate questions being asked. Even if the written 
offer is assessed by representatives from the client's organisation or end-users, the 
information richness is limited, and will probably not deal effectively with (high 
levels of) equivocality. 

Within the contractor's organisation the offer to the client is translated into 
production engineering documents. One of the interviewed project leaders argued 
that if project leaders are not part of the preceding client-communication, the 
communication between sales and production becomes critical in order to deliver 
according to the clients wishes. Communication barriers of this kind might lead to 
clients not approving the building documents, or approving them on the basis of 
what was previously discussed with sales rather than on what is actually said in the 
building documents. In the latter case, solving the execution problem and closing 
that gap will not minimise the project performance gap.  

Coordination on site 
Winch (2002) refers to the execution problem as “the moment of truth” for all the 
plans laid in the earlier phases of the building project. He exemplifies with 
problems such as: assumptions made may prove to have been optimistic or based 
on limited data; and design compromises may prove not to work in practice. 
Problems like these were also mentioned by interviewees in this study. As 
previously discussed, if sub-contractors and suppliers lack experience and 
knowledge on the peculiarities that may follow from an industrialised building 
process, where the house is assembled rather than built on site, this might affect the 
execution problem. If the coordinator also lacks experience and knowledge on 
industrialised building, there are little means to handle the problem. For example, 
in one of the building projects in this study the client and the contractor who were 
responsible for the ground work, decided on a new and improved solution. This 
improved solution, however, did interfere with the housing contractor's assembly 
of the pre-fabricated walls, which caused substantial problems in meeting cost- and 
time-targets. 



 

 

Final inspection/delivery 
Is the client satisfied? This is, as stated earlier, the key to business success. As the 
previous discussion has shown, there are several possible barriers to effective 
communication during the course of the building process. At the final inspection 
the outcome is evaluated. Even if the building conforms to the full description of 
the building, and even if the description has been approved by the client as well as 
by the client's organisation, there can be a mismatch between the completed 
building and the clients' requirements (or the needs of the client’s organisation or 
those of the end-users). As previously mentioned, a mismatch can also be due to 
that the building contractor has been unable to meet demands for change posed by 
the client during the building process. In addition, even if the client is satisfied, the 
project is not a business success unless it has been managed effectively by the 
industrialised building company. 

CONCLUSIONS 
The need of ‘more information’ versus ‘rich information’ seems to vary with the 
progression of the building process. In addition, information exchange must be 
client-differentiated in order to reduce both equivocality and uncertainty in an 
effective and efficient manner, i.e. leading to high client satisfaction as well as an 
effective information- and production process flow. 

The client-contractor communication in industrialised building is probably 
distorted by lack of market/client knowledge concerning the building process, but 
also by previous experiences from traditional building. In addressing such barriers it 
is important to recognise that it might not be a problem that can be solved by 
increasing the flow of information, as there is also a need for handling the 
problems of equivocality. This might be relevant to reflect on whenever discussing 
the use of information technology tools in the interaction with different 
stakeholders. Actually, more information might lead to information overload and 
make it increasingly difficult for an actor to extract the information relevant to him 
or her, especially if the actor experiences equivocality (rather than uncertainty). To 
solve a problem of uncertainty using rich information and information channels, 
i.e. personal meetings and face-to-face communication, is on the other hand also 
inefficient as the amount of information that can be transferred is quite low, and 
the process is time-consuming.  

Industrialised building companies wants to exercise operations planning and 
control. Changes during the course of the project are therefore regarded as a 
problem, especially late in the process. Clients' need for process flexibility, i.e. the 
need for being able to make changes even late in the building process, might be 
related to equivocalities in the beginning of the project concerning the end-
customers' needs and the needs of the overall client organisation. It could, 
however, also be related to equivocalities and uncertainties concerning the 
industrialised building process itself. 

Clients that want to be able to consider industrialised alternatives, and gain 
advantages from standardisation of processes, must learn more about industrialised 



 

 

building. To better understand the process enables the client to ask the relevant 
questions. Together with the answers to these questions, this in turn enables clients 
to make more well-educated investment decisions.  From the industrialised 
building company perspective, supporting the clients learning is possibly one of the 
more important activities to be undertaken in order to become more competitive. 
The clients must also be competent in producing high-quality briefs, reducing 
their need for process flexibility, or the way to work and interact with the 
contractor must change. 
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The client-contractor communication is vital for achieving project goals, but also 
for adopting innovations. This communication, however, does not take place 
across just one interface but across several. The barriers to client-contractor 
communication are addressed with the intention of specifically highlighting the 
potential impact of the project-based setting. A case study of a building project 
where a process innovation was to be implemented provides the data. The 
analysis focuses on meaning-making by different participants during the progress 
of the project until its completion. Although the project was successfully 
completed, some of the intentions with the process innovation were not realize as 
planned due to emerging meaning-making problems. A main suggestion from 
reported findings is that the predominant project logic in construction may be a 
key barrier to client-contractor communication on implementing innovations 
presented by actors on the supply-side. 

Keywords: Barriers, client, contractor, communication, innovation, building, 
project, Sweden, case study, meaning 

INTRODUCTION
For decades, communication problems have been the frequent explanations for 
business and construction project failure (see for example Higgin and Jessop 1965, 
Guevara and Boyer 1981, Boudjabeur and Skitmore 1996, Dainty et al. 2006). 
Swedish construction in the twenty-first century is no exception. For example, it 
has been suggested that 13 % of the time spent on a construction project in 
Sweden is used to correct faults due to poor communication1. Dainty et al. (2006 
p.221) concluded that “poor communication practices” can also emerge as “a 
serious delimiting factor” to improving client satisfaction and other performance-
related activities. 

De-coupling of project activities and responsibilities from the permanent 
organization is common industry practice (c.f. Lundin and Söderholm, 1995; 
Dubois and Gadde, 2002), even by clients whose organizations frequently require 



 

 

construction to be carried out. At the same time as the project organization 
provides integration of fragmented members from different organizations, it 
introduces a need for integration of members from the same organization 
belonging to either the project/temporary organization or the business/permanent 
organization. This is equally valid for both contractors and clients. Whilst the need 
for improved communications between organizations and trades in construction 
projects has been frequently highlighted in order to come to terms with “poor 
communication”, problems and barriers to communication across the boundaries 
of projects have received much less attention. However, many of the problems 
identified as significant barriers for change within building, such as knowledge 
transfer (Styre et al., 2004) and organizational change (Bresnen et al., 2005), go 
beyond project boundaries.  

Process innovations, led by material suppliers and contractors, aimed at improving 
quality and cost parameters are obtained by changing the way that projects are 
managed (Ivory, 2005) and call for collaboration with other stakeholders (c.f. 
Slaughter, 2000). This, in turn, requires that communication must start before the 
project commences in order to overcome meaning-making barriers between the 
client and the contractor. The project bracketing requires special attention since it 
has been suggested to stifle innovation (Koskela and Vrijhoef, 2001), to guide 
project members to focus on the project task (c.f. Lundin and Söderholm, 1995), 
to limit the interest for seeking new information (Gluch and Räisänen, 2009), and 
make project managers more concerned with managing the project correctly than 
managing the innovation (c.f. Keegan and Turner, 2002).  

The purpose of the research is to address the barriers to client-contractor 
communication relating to process innovations presented by a contractor, 
particularly aiming to highlight the potential impact of the project-based setting. 
The main target of analysis is the identification of meaning-making barriers to 
client-contractor communication in the four interfaces as illustrated in figure 1:  

between main (permanent, business) organizations (“1”)  
between project (temporary) organization and main organizations (“2” & 
“3”) 
within project organization (“4”) 

 
Note: Capital letters indicate main (business) organization; lower case letters indicate temporary (project) 
organization 

Figure 1: Four interfaces of client-contractor communication 

Contractor Organization Client Organization 

Project Organization 

contractor client CLIENT CONTRACTOR 

1 

2 3 4 



 

 

COMMUNICATION AND MEANING-MAKING 
Perhaps the best known model of communication was developed by Claude 
Shannon and Warren Weaver more than 60 years ago (Shannon and Weaver, 
1949). However, the applicability of transmission models to communication 
problems beyond the strict engineering problem of transmitting a signal, as was the 
focus of Shannon and Weaver’s research, has been roundly criticized over the 
years. First and foremost, these criticisms have been concerned with the way the 
model failed to address the interpretative element of communication, including the 
subjective nature of messages and the recognition that the receiver’s interpretation 
of a message can often differ from that intended by the sender. For example, Berlo 
(1960) stated that people can never share the exact meaning and, furthermore, that 
they can only share similar meanings to the extent that they are sharing similar 
experiences.  

From what was, originally, an organizational information processing view, Daft 
and Lengel (1986) suggested that in order to deal with multiple and potentially 
conflicting meanings of information, ‘richness of information’ rather than 
‘information amount’ is the key. This line of thought was further developed into 
what is known as media richness theory (MRT). Daft et al. (1987 p.358) noted 
that media differ in their “capacity to facilitate shared meaning”. They suggested 
rich media to be of a personal nature, one that allows speedy sending and 
receiving, provides multiple cues that assist the receiver in gaining the correct 
meaning and allows immediate feedback. Ngwenyama and Lee (1997) presented 
an alternative view of "richness" and suggested that when determining whether or 
not communication richness is present, researchers should not focus so much on 
features of the process of communication but rather on aspects such as whether or 
not mutual understanding actually occurs (Ngwenyama and Lee, 1997). 
Conceding with this notion, the view followed in this paper acknowledges that 
meaning-making between clients and contractors can be affected by personal 
factors, systems factors and by dynamic factors. 

Personal factors 

Torrington and Hall (1998) identified barriers to communications such as the 
interpretation of meaning in communication based on the receiver’s personal 
frame of reference and using cognitive shortcuts for interpretations and judgments. 
An example of the latter is a situation where people make interpretations based on 
their expectations of the sender, according to their socially constructed views 
(ibid.). Cognitive dissonance is another well-researched phenomenon that was 
presented as a communication barrier by Torrington and Hall (1998). When 
information conflicts with established beliefs, both the receiver’s understanding and 
response are distorted by the discomfort of the dissonance, leading the receiver to 
disbelieve, or in other ways challenge, the information perceived as being 
inconsistent with that previously known (see also Dainty et al., 2006). On 
presenting Meyer Feldberg’s model of human communication, Emmitt and Gorse 
(2003) points towards the models acknowledgement of the possibility of the sender 
and receiver having different purposes and the potential inconsistency between the 
sender’s anticipation of the receiver’s reaction and how the receiver actually reacts 



 

 

to what is communicated.  Thus, even if both communicating parties fully 
understand what is communicated i.e. the message or the information, meaning-
making may also influence the outcome of this understanding in terms of actions 
taken and decisions being made. 

Systems factors 

The importance of the organizational context and taking an open system view of 
communication is also highlighted in order to understand the outcomes of 
communication. Berlo (1960) acknowledged the social system and culture as 
factors that impacted on, for example, individual values and beliefs. Fisher’s (1993) 
model of communication in organizations also included the element of context, as 
does the further development by Thompson and McHugh (2002) who included in 
their model organizational structure, culture, group task characteristics and 
information from the environment.  

Dynamic factors 

Berlo (1960) acknowledged the dynamic aspect of meaning, that is, as experience 
changes so do meanings. The importance of acknowledging the non-sequential 
nature and the interpersonal dynamics of communications have, more recently, 
been stressed respectively by Thomson and McHugh (2002) and Dainty et al. 
(2006). Whilst communication models like the one presented by Shannon and 
Weaver (1949) took an objective perspective on communication (transfer of 
objective messages) and later models a subjective one (sharing meaning by focusing 
on the transfer from sender to receiver), dynamic factors have been stressed more 
and more, moving from meaning transfer to meaning-making. Related to this, it 
has been suggested that an important purpose of communication is the facilitation 
of the acknowledgement of multiple meanings. Referring to research about 
strategic decision-making from a cognitive perspective (i.e. Schweiger et al., 1986; 
Schweiger and Sandberg, 1989; Schwenk, 1989), Neill and Rose (2007, p. 306) 
stated that “superior decisions are best arrived at when multiple meanings can 
interact rather than when differing views never surface”. Neill and Rose (2007) 
further concluded that decision-making that focuses on the known, within a status 
quo frame of reference, will involve fewer meanings and conflicting 
interpretations. However, they also concluded that organizations that properly 
expose the decision-making process to multiple meanings and conflicting 
interpretations can free themselves from reinforcing the status quo and thus allow 
for innovation (ibid.). 

METHOD
Data were gathered from September 2008 to May 2010 by indirect and direct 
observations of an ongoing building project. Indirect observations were also made 
of the client organization, which belongs to a larger member-owned organization 
considered to be a major player in the Swedish house building market as well as of 
the building contractor organization, a building and development company, active 
in a traditionally local but recently geographically expanding market. For 
additional background data, see table 1. 



 

 

Table 1:  Background data 

Condensed 
facts (2010) 

Building contractor:

Building company, building in concrete and with elements in solid wood, 
produced by supplier 

- Turnover: ~150 million SKR 
- Employees: 80 

Client:
Cooperative housing organization, Regional association, development and sales 
- Turnover: 496 million SKR 
- Employees: 294 
- New-build: ~ 460 apartments (during 2011/2012)  

Project (production) management company, Owned by the cooperative housing 
organization together with 31 other regional associations 
- Turnover: ~783 million SKR 
- Employees: 49 
- New-build: ~1000 apartments (2010)

Indirect 
observations 
through 
interviews

Building contractor: 
- CEO 
- Site managers (4) 
- Structural engineer 

Client: 
- Project development 
manager 
- Sales personnel 
- Project production 
manager (2) 

Additional interviewees: 
- Architect 
- Building inspector 

Direct 
observations 

Following day-to-day work on-site; participating during inspections, project 
meetings, client-sales & end-user meetings, shadowing project production 
managers during site visits, shadowing site managers 

 

Direct observations of behaviour have, in particular, been regarded as an important 
complement to indirect observations such as interviews (e.g. asking about opinions 
and behaviours). Transcripts of interview data and the 
interpretations/conceptualization of that data by the data-collecting researcher 
were fed back constantly during the interviews, at the end of each interview and 
between recurring interview sessions. This procedure, often recommended for 
validation purposes (c.f. Rapley, 2004), has been employed for generating further 
comments to enlarge on, clarify previous interview data, and to identify confusion 
and multiple meanings. When possible, face-to-face interviews have been arranged 
to facilitate information richness (Daft et al., 1987). 

Data and their interpretations were collected and analysed with the intention of 
triangulating data and identifying barriers to meaning-making. Subsequently, in the 
analysis, distinctions between different informants and between what informants 
say and how they are observed to behave, has been highlighted. This can be 
compared to Yin (1994) who concluded that the case study as a research strategy 
depends on multiple sources of evidence the data from which need to converge 
(“triangulate”). In this research, triangulation from multiple sources has two 
meanings and subsequent purposes. The first meaning agrees with that of Yin 
(1994) as described above, whereas the other relates to the specific research 
problem where the identification of non-convergent understandings and meanings 



 

 

is of particular interest. Difficulties, confusion and complexities need to be 
highlighted in any qualitative interview but in this research, different frames of 
reference, different interpretations, and confusions concerning meanings are 
specifically focused on, as barriers to communication are at the heart of the 
research problem.  

The project studied 
The project represents a case where the chances for overcoming barriers to client-
contractor communication were considered to be good. Because both client and 
contractor wanted the project to be seen as a showcase, it was given a high priority 
in both the client’s and the contractor’s respective organizations; from the start, 
there was emphasis placed on effective communication in order to reduce 
uncertainty and aid meaning-making.  The architect stated that this project had a 
huge commitment from everyone involved. This evaluation of the project was 
confirmed by the building contractor as well as by the client. After completion, the 
project was also awarded ‘Best Project of the Year 2009-2010’ by the (national) 
client organization and was one of four nominees for the Swedish architects’ 
biennial residential award. 

Based on the winning architectural proposal, the idea was to use a concept that 
was new to the client i.e. to build with solid wood elements that could be 
customized and industrially pre-fabricated (see table 2 for condensed project facts). 

Table 2:  Condensed project facts 

Background After nearly a decade of planning, permission was granted to build small units 
with wooden façades. An architectural proposal was chosen by the client after a 
parallel assignment during 2006 

Description Housing co-operative in the upper price segment, consisting of 49 units of 
detached single-family homes of three different types and sizes all including a 
carport and shed, plus a community building 
Building project (yr): 2008-2010 

Perceived 
advantages of 
building with 
pre-fabricated  
solid wood 
elements, 
according to 
the architect 

- The effects of the material on indoor climate because the walls can absorb and 
radiate heat and moisture  
- A rigid and stable structure  
- Wood is visible even if walls are painted 
- Construction of each house can be undertaken in just a few days, with limited 
impact on the fragile environment 
- Processing of solid wood elements with CNC technology permits variations in 
the three types so that each house can be adapted to the ground situation and 
view (for example, each house can have a unique window placement) 

RESULTS
During an initial round of interviews, the project development manager, the 
contractor’s CEO and the senior site manager identified what they considered to 
be common barriers to client-contractor communication. Based on their 
experiences, the barriers were related to the pre-tendering phase, the tender, the 
acceptance of the tender, approval of building documents, on-site coordination 
and the final inspection of the delivered goods i.e. the building (see table 3)2.  



 

 

Table 3: Perceptions of client-contractor barriers to communication 

Important points 
of communication  

Perceived barriers to overcome 

No client-contractor communication  if contractor not present at this stage – 
considered by interviewees to be a particular problem when there are contractors 
introducing new-to-the-client concepts and ways of building

No previous client experience/knowledge of the contractor’s concept – considered by 
interviewees to distort client-contractor communication by clients making 
assumptions and interpretations based on experience not necessarily relevant to the 
contractor’s concept

Pre-tendering 
communication 

Clients being unable to a) properly capture the needs of significant stakeholders and 
b) accurately translate needs into clear specifications – considered by interviewees to 
lead to incorrect information being transferred to contractors through tender 
documents

Clarity of client requirements and how representative they are of client’s “needs and 
value” for client communication with contractor(s) – related to the above

Tender

Type of contract  - considered by interviewees to define when contractor-client 
communication commences, as well as the influence of the contractor over project 
stakeholders (who they are going to be and how they are going to be coordinated)

Client’s understanding of contractor’s tender – linked by interviewees to client’s 
ability to evaluate the tender

The understanding of significant others (within the client organization) of the 
contractor’s tender in terms of delivery of building (product and process) – linked by 
interviewees to the organizational information processing in the client organization 
and the competence of different client representatives

Acceptance of 
tender 

Contractor’s on-site project managers’ and site operative tradesmen’s understanding 
of implications of the tender on on-site work and management - linked by 
interviewees to the organizational information processing in the contractor 
organization and communication to make clear client value and how on-site work 
affects outcomes

Client’s understanding of building documents in terms of delivery - linked by 
interviewees to contractor’s ability to communicate

Approval of 
building documents  

Client’s understanding of delivery, according to building documents, set in relation 
to client’s needs and value - linked by interviewees to the organizational information 
processing in the client organization and the competence of different client 
representatives

Coordination on 
site 

Contractor not the project coordinator - project manager/coordinator’s understanding 
of the impact of decisions in terms of their impact on the delivery (product and 
process) – interviewees especially highlighted communication barriers in terms of a 
third part mediating communication when the ideas of one contractor have specific 
implications for other contractors

Final 
inspection/delivery 

Impacts of changes within the project and impacts of changes external to the project 
(e.g. changed understanding of needs, changed needs during the course of the 
project) – according to the interviewees, this barrier extends throughout the 
execution phase, while often the final inspections are where the evaluation takes 
place

 



 

 

Out of these six points, the first was especially highlighted. The building 
contractor’s CEO and senior site manager, together with the client project 
development manager, all noted that contractors often do not have the 
opportunity to take part in the early, pre-tendering stages. They all saw this as one 
of the main barriers to client-contractor communication, blocking opportunities to 
consider new alternatives and ways of building. In particular, the contractor 
representatives concluded that if contractors aimed to introduce new (to the client) 
concepts and ways of building and this was not well communicated and 
understood by all the key stakeholders at the beginning of the project then “it is 
bound to be the grounds for communication problems throughout the course of the project”. 
Furthermore, the CEO concluded that projects are framed i.e. outlined and 
defined during the early stages and that “our intended way of carrying out the task of 
building does not fit within the current frames for how building is undertaken”. The project 
development manager added that they, as an organization that was frequently a 
building client, wanted to see continuous change and improvements within the 
building sector and therefore they, in their role as a building client, must improve 
their ability to develop their competence continuously. To the project 
development manager, this includes being open to trying out new ways of 
cooperating between stakeholders and thus, in the words of the contractor’s CEO, 
“managing the building process differently and more rationally”. But how were these 
barriers addressed by the client-representatives and the contractor-representatives 
during the present project?  

Pre-tendering efforts and project conditions 
From interviews and observations, meaning-making interfaces considered by client 
and building contractor to be of particular importance for overcoming 
communication barriers in the project at hand were identified for the different 
points of communication. A compilation of the identified interfaces is presented in 
table 4. 

For the project studied, the building contractor presented themselves to the client 
and was also engaged early on, due to their previous experience of building with 
solid wood elements. Thus, they had already overcome the first of the identified 
barriers to client-contractor communication from table 3. According to the 
contractor’s CEO, this provided further opportunity to address all the other 
barriers and thus improve client-contractor communication in terms of common 
understanding and shared meaning throughout the project. 

From the beginning of the project, a clear aim of the client organization was to 
reach project goals while trying out and learning from a new way of building i.e. 
building with pre-fabricated solid wood elements as was suggested by the architect 
of the winning proposal. Such experience was considered to represent timely 
support for parallel ongoing work within the client organization to develop both 
individual competence and organizational structures and practices. The contractor 
saw in this project a potential for further development of their competence as solid 
wood element builders and for their concept of “a rational building process”. A 
clearly expressed aim of the contractor was to reach shared meaning and 
understanding between the client and the contractor concerning the delivery i.e. 



 

 

the buildings, in terms of client value, as well as the process of delivery i.e. the 
building process in terms of shared value.  

Table 4: Meaning-making interfaces of importance for overcoming client-
contractor barriers to communication on implementing the process 
innovation 

Meaning-making interface* Points of communication 

(1)
CLIENT-

CONTRACTOR 

(2)  
CONTRACTOR

-contractor 

(3)
CLIENT-client 

(4)  
client-contractor 

X    Pre-tendering communication  

[PRE]   X  

X    Tender (client’s documents) 

[TEN]   X  

X    

  X  

Acceptance of tender 
(contractor’s tender) 

[ACC] 
 X   

X    Approval of building documents 

[APP]   X  

X    

  X  

Coordination on-site

[COO] 

   X 

Final inspection/delivery 

[FIN] 

Meaning-making in project vs. meaning-making in client 
organization 

*Numbers refer to interfaces in figure 1 

Tender 

The early intentions for cooperation between contractor and building client were 
to establish a close collaboration between the organizations for the project; a 
partnering contract or cooperation agreement was initially discussed. However, a 
divided contract (with one total contractor for building and one total contractor 
for foundation and landscaping), coordinated by the client’s project production 
management organization, was preferred by the client organization. This was due 
to the client’s policy and preference for this type of contract and their subsequent 
organization for managing projects. Nevertheless, the cooperative intent remained 
and communication for meaning-making was a prioritized client-contractor 
activity. 

The contractor representatives considered the contract a potential future cause for 
communication problems since it did not accurately formalize the intended 
cooperation and support intended changes, but rather conformed to common 
practice. The client project development manager had similar thoughts and 
concluded that it was therefore important to maintain internal client meetings 
between development and production client personnel. 



 

 

Acceptance of tender and approval of building documents 

A great deal of effort was, according to both the contractor’s CEO and the client 
project development manager, put into reaching agreement on meanings about the 
content of the tender and building documents, in terms of the building process, to 
benefit from the perceived advantages and to develop further the concept during 
the course of the project. The building contractor’s CEO perceived that the way 
they intended to build, including on-site mounting of solid wood elements 
produced and delivered by a European solid wood element supplier, differed from 
the client stakeholders’ previous experience of the building process. The more 
significant differences and their direct implications for the client, as perceived by 
the contractor, are presented in table 5. How these differences were understood by 
client was of particular interest to the contractor. The differences in themselves 
were intended to address client uncertainties related to materials management as 
well as to value parameters such as shorter on-site building time, limited site 
logistics, on-site disturbances and controlled handling of materials. By being 
“different”, they were simultaneously perceived to present the client with 
uncertainty. 

Table 5:  Distinguishing features of contractor’s concept and client implications 

Distinguishing features of contractor’s concept Client implications 

Elements arrive according to a time plan, are lifted off the 
trailer by crane and directly mounted onto the foundation 

Coordination on-site 

Building materials are delivered directly to each building for 
internal storage, and weather protection is provided by 
employing a covered scaffold system 

Coordination on-site 

The prefabricated elements are  delivered according to the 
structural engineer’s drawings and specifications i.e. delivered 
ready for mounting and installations without any additional 
manual adjustments on-site 

Specific requirements for 
foundations to comply with 
agreed construction and 
tolerances. 

 

The building contractor’s CEO and senior site manager thought that solid wood as 
a building material, intended to serve not only as a framing material but also as the 
visual surface of inner walls, could be viewed differently by different individuals 
with different experiences. From the contractor’s point of view, there was specific 
interest in enabling these different meanings and understandings to surface during 
the early phases of the project. The two main areas of concern were client 
uncertainties about timber as a framing and facing layer material and client value in 
relation to the design and subsequent use of the timber. To overcome different 
frames of reference and to increase the common understanding of important value 
parameters, several face-to-face meetings were planned to allow interaction 
between client and contractor, including representatives from project development 
management, sales and project production management. In addition, a factory visit 
to the solid wood elements supplier was arranged so that representatives from the 
client organization would have a better view of what, where and how the 
elements were supplied. “To actually get a look at it together [referring to both the 
visual aspects of the timber frame elements and the tailored production of elements 



 

 

for mounting on-site] provides a common reference for further communication”, 
the senior site manager concluded. 

Within the client organization, the project development manager arranged for 
meetings between project development, sales and project production management. 
These meetings were considered important by the project development manager 
because they documented decisions and discussions to support future project 
evaluation and ensured that the building process from the client side was being 
managed in the cooperative manner that had been discussed during the first 
meetings between the client and the contractor. The overall intention was to 
enable both the delivery of benefits following the building contractor’s way of 
“rational building” and their evaluation in terms of “getting the best value for 
money” from investments in new-build projects. 

Coordination on site 

The project management and coordination function was to be provided by the 
client’s project production management organization. Therefore, during client-
contractor meetings, the contractor particularly tried to make clear the differences 
presented in table 4.  Aspects like these, the building contractor thought, would 
have specific implications for coordination on-site, particularly between the 
building contractor and the landscaping and foundation contractor.  For example, 
the delivery and assembly of elements, according to a preset plan requiring access 
to the site at given dates when the elements for a building were to arrive from the 
supplier by lorry transportation, would have to be carefully coordinated. 

Final inspection/delivery 

Apart from what has been previously described in terms of meaning-making 
related to tender, contract and building documents, written information was 
produced by the contractor to support the client’s sales communication with 
buyers/end users. The contractor was, as mentioned by the senior site manager, 
particularly interested in making clear to the end user (a) what one could expect 
appearance-wise from timber as a living material in the completed buildings and 
(b) how the building process was managed to ensure good quality and performance 
of building materials by the use of weather protection and immediate storage of 
materials inside the building on delivery and while the building was under 
construction. 

Emerging communication problems 
From the analysis of the project conditions and pre-tendering efforts, it was found 
that efforts were made to overcome barriers caused by personal factors such as 
different understandings, different experiences and different frames of reference. In 
addition, by using rich communication channels such as face-to-face meetings and 
gathering the different stakeholders for joint discussions, communication barriers 
were further addressed.  Communication efforts were also positively evaluated by 
respondents during the project and after its completion. Yet, there were also 
emerging barriers identified, that caused issues during the later phases of the 
building process (see table 6). 



 

 

Table 6: Emerging communication problems 

Points of communication Meaning-making interface* Barriers to communication 

Approval of building 
documents 

[APP] 

CLIENT-client (3)  I)  Client’s internal communication 
between the business and the project 
organization  

CLIENT-CONTRACTOR 
(1)

II) Change of communication 
frequency and media used 

III) Impacts of project bracketing on 
early intentions 

IV) Project-framed understanding 

V) Change of project personnel 

CLIENT-client (3) I, II, III, IV, V 

Coordination on-site 

[COO] 

Client-contractor (4) I, V 

Final inspection/delivery 

[FIN] 

Meaning-making in project 
vs.  meaning-making in client 
organization, (client-
contractor)-CLIENT

Resulting from I-V: Meaning-
making in the project organization 
being separated from meaning-
making in the business organization 

*Capital letters indicate main (business) organization; lower case letters indicate temporary 
(project) organization, numbers in brackets refers to interfaces in figure 1 

Client’s internal communication 

According to the project development manager, the continuation of internal 
meetings, intended for continuously evaluating project progress and alignment 
with goals and project intentions, were affected by communication problems of 
their own. Once contracts had been signed and the on-site work started, the 
divided responsibilities over the course of the building project became a 
communication barrier, as testified by the project development manager. Regular 
meetings between development and production for organizational development 
were neither common procedure nor a normal part of the project production 
organization’s definition of the project production management task. The 
common practice for project management was that of handing over responsibility 
at different phases of the building project rather than continuously interacting, or 
having one party responsible for the whole of the project. This introduced more 
people with inconsistent personal issues that needed to be addressed, as well as 
problems with systems in the shape of people belonging to different organizations 
or organizational sub-systems. 

Change of communication frequency and media used 

The senior site manager considered that once building had started, time and 
distance restrictions reduced the communication with personnel from project 
development and sales. Communication between the site management and the 
client representatives outside the project production management organization 
happened infrequently and by e-mail (except for occasional study visits) rather than 
through regular face-to-face meetings. Communication between site managers and 
client project managers was intensified and happened regularly through planned 



 

 

meetings. Thus, together with a cessation of internal communication between 
client development and client production representatives, meaning-making within 
the business organization was separated from the meaning-making that was taking 
place within the project organization. During the later part of the execution phase 
when representatives from the contractor’s and the client’s business organizations 
were simultaneously interviewed they still confirmed that the early intentions 
remained important for development and learning. The client project development 
manager also stated that the intention for the future was to review alternative ways 
to manage projects to better overcome internal communication barriers for 
improved long-term performance. 

Impacts of project bracketing on early intentions 

The on-site management was considered by all involved to be “customary project 
management”, although being an “example of a well-run, well-managed building 
project” as stated by the building inspector with reference to the management by 
both the contractor and the client. Nevertheless, the senior site manager thought, 
“Project management gets the upper hand on client intentions and some of what 
was set out in the early stages tends to go astray as building progresses”. The junior 
site managers also concluded that there were differences between their perception 
of client expectations (based on their communication with project production 
managers) and the perception of the CEO and the senior site manager (based on 
pre-tendering communications).  During one interview, the site manager in charge 
of the on-site daily management concluded that “I must admit I am not sure who 
the client really is. Should I refer to the client organization and the people 
representing it within the project development department, or is it the project 
production management in charge of the coordination on-site? When I talk to 
[people within the contractor’s business organization] they refer to what the 
common goals and agreements are, but the impression I get of what the client 
expects from us when listening to [the project production managers] is that the 
implications are not the same”. This inconsistency between client representatives is 
confirmed by statements made by them during the execution phase. The project 
development manager acknowledged difficulties with internal communication 
about values and intentions (as described above). The project production 
managers, on the other hand, highlighted the importance of “coordinating the 
project according to good practice”. By that they mainly referred to being mindful 
of and looking after project constraints and project goals, keeping to formal 
agreements and negotiating change if needed, but then with the project constraints 
and goals firmly in sight. Whilst the project development manager had seen the 
management of fulfilling project intentions, managing change and feeding back 
experience from the project to the main organization as the main purpose of 
internal meetings, the project production managers had understood the purpose of 
internal meetings to be a means of handing over responsibility from one part (i.e. 
project development) to another (i.e. project production). Thus, even though the 
client representatives had communicated during the pre-tendering, their different 
roles led them to focus on different aspects when understanding the goals of the 
project and the subsequent actions needed to reach them. The understandings and 
beliefs of how good project management is undertaken were strongly established in 
the project production managers, both of whom had a great deal of experience of 



 

 

project management. These understandings and beliefs were also supported by the 
project production management organization they belonged to. 

Project-framed understanding 

While the project development manager repeatedly highlighted the importance of 
learning from client-contractor communication and project evaluation for the 
good of the long-term performance of the main organization, the project 
production managers thought instead that client-contractor information was 
concerning project related issues that “we need to pay particular attention to”. 
Thus, rather than treating information as input to improve their common 
practices, they were putting it into the context of parameters such as time and cost 
constraints, fulfilment of project goals “measured” in terms of keeping within these 
constraints together with approved inspections undertaken by the building 
inspector. 

The interaction between the elements to be mounted and the foundation had been 
highlighted during the pre-tendering phase. Despite this, the project production 
managers together approved changes in the foundation as suggested by the 
foundation and landscaping contractor in the execution phase. The decision was 
made based on the cost and time advantages described by the foundation and 
landscaping contractor coupled with the large amount of experience of the project 
production managers in on-site, traditional building where such changes have a 
limited impact on the building contractor. These changes, however, led to re-
construction activities and changes having to be made by both the building 
contractor and the solid wood supplier to the elements to allow them to be 
mounted on the foundation. 

The project-framed understanding of information was also to be identified 
amongst the building contractor’s site managers. For example, while a comment at 
one building inspection concerning the solid wood elements might put the 
contractor in a situation of having to take full responsibility for the shortcomings of 
the supplier, the site manager admitted to seeing this as “problem solved” since the 
follow-up would take place after the completion of the project. “I can see that this 
could be an important business issue, now when we are talking about it, but my 
responsibility lies first and foremost within the project and that affects what I pay 
most attention to”. Initially, there was no process for documenting issues that 
appeared to mean different things to different stakeholders, or the process of 
coming to agreements, if there were no reasons to believe that rectifying the 
problem would be necessary for completing the present project or would involve 
financial transactions. “When it is solved it is solved, then you put it behind you 
and do not pay further attention to it, there are so many other things to do”, one 
of the site managers stated. Thus, the need for being able to negotiate changes 
during the project, along with the definition of tasks and responsibilities for project 
members and time constraints, seemed to present barriers to communication 
between the project and the main organizations concerning problems that emerged 
and were solved within the project.  



 

 

To correct faults due to errors, richer communication was considered necessary for 
clarifying meanings and resolving conflicts. Due to the gap in experience between 
the main organization and the project organization, additional conflicting meanings 
needed to be addressed on these occasions.  The unplanned, additional meetings 
were considered obstructions to the progress of the project, adding an extra 
workload onto on-site managers (both clients and contractors). Having been 
planned and prioritized during pre-tendering, meaning-making activities between 
the client’s main organization and the project changed during the execution phase 
into being seen as something happening “on demand” and as a response to 
conflicting meanings. Thus, instead of making meaning concerning what 
obstructed the implementation of the innovation and why i.e. learning for the 
long-term, the focus seemed rather to be on problem-solving and decision-making 
for keeping within project constraints. 

Change of project personnel 

Even if sales had participated in meetings and discussions during the early phases, 
the sales personnel changed during the project due to re-organization and parental 
leave. The senior site manager concluded that the sales person in charge seemed to 
lack an understanding of the value of the material that had been discussed during 
the early phases. “I guess that some of the common understanding that was 
reached between us and the client in the beginning got lost as people changed 
position” he concluded. From the building contractor’s perspective, individuals 
and individual responsibilities/functions among personnel were also changed due 
to parental leave, sick leave and new recruitments. “I can easily see what is going 
on, but I cannot as easily see why plans have been changed, I’ll just have to take it 
from there”, one of the returning site managers concluded. 

The identified emerging communication problems are illustrated in figure 2 by 
points of communication being bolded.  

 
Figure 2:  Illustration of emerging communication problems (bolded text 

indicate points of communication where problems emerged) 

Contractor Organization Client Organization 

Project Organization 

[PRE], [TEN], [ACC], [APP], [COO] 

[PRE], [TEN], [ACC], [APP], [COO], [FIN] [COO], [FIN] [ACC] 

Meaning making in 
project vs.  

meaning making in 
client organization 



 

 

The additional interface which emerged, as the project progressed, from meaning-
making in the project organization being separated from meaning-making in the 
main client organization is also highlighted in figure 2. 

DISCUSSION AND CONCLUSION 
The meaning-making barriers between the contractor’s and client’s business 
organizations were partly overcome by the opportunity to interact and allow 
different meanings to surface during the pre-tendering stage. On comparing the 
experiences from this project to other projects, the interviewees highlighted how 
this positively affected the outcome of the building process. However, during the 
project, barriers were identified that pre-tendering communication had not been 
able to overcome, that were related to the implementation of the process 
innovation and concerned, to a great extent, the interface between the project and 
the main organization.  

As people interacted during the pre-tendering phase, meanings and understandings 
were exchanged by actively striving to overcome personal and social systems 
factors.  New people entering the project later on did not, however, share the 
experience from the pre-tendering meetings and interpreted project documents 
differently. Furthermore, from the framing of the project, additional barriers 
emerged. The different tasks and responsibilities of client participants during pre-
tendering seem to have led them into different interpretations of what was 
communicated.  While the feedback on response following from client-contractor 
communication was rather immediate from the client business organization as it 
was manifested in e.g. tender documents, the meaning making during the pre-
tendering was for the project production managers separated in time from their 
response to it in terms of coordination behaviour. The client responses the 
contractor expected following from pre-tendering communication called for 
changes to be made to the common procedure followed by the project production 
managers. The project production managers had, on the other hand, not 
interpreted information during pre-tending in this way, expecting to manage the 
change rather than transform their management behaviour. As the project 
commenced, new actors joined the group and they also expected “business as 
usual”. Since the concept of the contractor was, to a large extent, concerned with 
providing benefits by using pre-fabricated elements and managing the building 
process differently, some of the decisions made by project production managers, 
related to changes and coordination, had implications for how well the concept 
could be implemented. This concurs with findings presented by Ivory (2005), who 
concluded that what could be seen as outstanding project management in the short 
term, could, at the same time, severely obstruct innovation. 

As time passed and the project progressed, meaning-making continued within the 
project organization as well as within the main organization, but these meaning-
making systems were separated from each other during the execution phase. 
Within the project, meanings were exchanged between project members through 
rich channels and frequent meetings and they were guided by the perceived 
project goals, which were also successfully reached. Simultaneously, business 
activities continued within the business organization and meanings from pre-



 

 

tendering were further connected to new information and tasks presented to the 
project development manager. The barriers to communication within the client 
organization in terms of different meanings about the contractor’s process 
innovation concept grew during project execution. This was a result of there being 
different understandings of the goals and intentions for the project from the outset 
along with a separation of the temporary and permanent organizations during the 
project itself. This can illustrate one important reason why, for example, 
experience feedback seems to be particularly difficult in the sector. The project 
setting provides the framing for managers to reduce the number of conflicting 
meanings that interpretations can cause and provides a shared frame of reference 
that supports communication between members from different organizations for 
the collaboration during the project execution. Simultaneously, fewer meanings 
and interpretations can reinforce the status quo, as suggested by Neill and Rose 
(2007). A main suggestion following from the findings presented in this paper is 
that the predominant project logic found in construction can be a key barrier to 
client-contractor communications, specifically for those clients wanting to 
implement innovations presented by actors on the supply-side and evaluate 
properly and learn from projects where new thinking or new concepts are being 
tried out.  

Further research is proposed to address the potential conflict between the project 
and the main organization on implementing innovations that calls for clients to 
challenge taken for granted assumptions for building project execution in their 
own organization, and potentially rethink the current building process setting to 
fully implement innovations developed by contractors and suppliers. 
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