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ABSTRACT

The use of mobile and wireless Information and Communication Technology (ICT) tools 
in geographically distributed project organizations appears to be an appropriate 
application of new technical capabilities in an existing business environment. But to 
successfully introduce and adopt a suitable mobile ICT-based project communication 
platform in an existing operational setting involves a complex framework of socio-
technical issues that have to be considered. 

This Licentiate thesis presents the results of an ongoing doctoral research project. The 
study explores the implementation process of mobile computing tools at Sweden’s largest 
construction company, with the aim of improving information management and project 
communication of production site operations in construction projects. The research 
project highlights the interdependencies between the creation of usefulness and its 
resulting benefits. It emphasizes user-oriented implementation as the enabling process for 
realizing technology fit and user acceptance of the mobile computing tools, as well as 
achieving long-term benefit and business value of the ICT investment. 

The studied case specifically addresses the neglected mobile and flexible information 
needs and communication demands of management staff at construction sites. The 
fundamental issue is to identify what the usefulness perspective of mobile computing for 
construction operations consists of relating to both technology and the different groups 
of people who are supposed to use it. Generic access, mobility of project data and 
individual adaptation of information and communication resources are technological 
aspects that are emphasized and discussed in the context of creating usefulness and 
benefit of mobile computing in construction projects. The often present political 
dimension of ICT implementation within an organization is also highlighted. The socio-
technical introduction and adoption process of mobile computing involves balancing 
various perspectives and agendas inherent on different organizational levels in order to 
achieve an acceptable outcome for all the actors involved. 

Topics for further research are discussed and refined relating to the ongoing case study 
and the conceptual framework presented. 





IN HIS OWN WRIGHT 

This Licentiate thesis presents concepts and empirical reflections from my ongoing
doctoral research project at the Royal Institute of Technology (KTH) in Stockholm. My
academic background is in industrial management and telecommunication systems. The
ideas behind the research project presented in this thesis were initially awaken during the
writing of my Master of Science thesis in my last undergraduate year at KTH in 2004. My 
fellow alumni and I were conducting a study at the Swedish telecommunication company 
Ericsson AB of the next generation mobile and wireless Information and Communication
Technology (ICT) for addressing new rural market segments in Russia. That project had a 
clear equipment and service provider perspective, and we were looking at different 
business models for wirelessly bringing voice and data communications to these 
underserved rural areas. During this time I got increasingly interested in the customer and 
consumer side of the mobile value chain. I started to ask myself; who is really the
potential customer group for new mobile and wireless ICT? What is the value that the
technology is supposed to bring to these users? 

Soon the corporate end user perspective of integrating mobile and wireless ICT into
companies’ existing business enterprise ICT platform caught my attention. New questions
started to emerge; what industries would benefit from making their existing business 
information systems and communication tools more flexible and mobile? What 
companies have recognized the business potential of mobile and wireless ICT and have 
the drive and determination to carry out such an in-house system integration project and
technological expansion? 

I approached professor Örjan Wikforss at the Department of Industrial Economics and 
Management (INDEK) at KTH with my initial thoughts of investigation. Örjan, whose 
main area of research is in the field of project communication, architectural design and 
construction, listened to my ideas and told me that the topic was highly applicable to the 
construction industry and its current state of ineffective communication in both design
and production processes. I soon got aware of an industry that is struggling with various
performance issues in their business activities, and especially the information management 
and project communication concerning production site operations. The geographically
distributed construction site is an environment that involves a lot of complexity and 
diversity in the project collaboration by the different actors involved, as well as volatility 
and uncertainty in its physical production processes. These characteristics put special 
requirements on the end user ICT tools that are intended to improve information and
collaboration processes surrounding construction site activities.
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I immediately saw the potential of mobile and wireless ICT for the building site
production environment, and that it could possibly enable new opportunities for offering
the enhanced on-site communication tools requested. What caught my interest is the 
intricate combination of new methods of project communication through cutting-edge
mobile and wireless technologies and the rough craftsman-like production environment
concerning the construction site. Introducing mobile computing at construction sites
appeared to be an ‘extreme sport’ of ICT implementation, or is it even mission 
impossible?

I was employed as a research engineer at INDEK in the spring of 2004 where I took part
in an ongoing feasibility study concerning project communication and ICT tools in the 
design phase of construction projects. Through a case study of functions and usage of 
Internet based project management tools I got to learn more about information issues 
and collaborative communication patterns between different actors of the construction
industry (see Löfgren chapter six in Wikforss, 2006). After the 6 months experience of
that research project I was accepted as a doctoral student at INDEK under the 
supervision of Örjan Wikforss in the fall of 2004, and my research in construction site 
oriented mobile computing kicked off immediately. Now the completion of the project is 
half way through, and it is time to present a progress report in the form of this Licentiate 
thesis.

The writing that follows consists of a reflective cover essay and three theoretical
framework papers. The purpose of the thesis is to discuss different perspectives of the
research topic and the findings of the study so far. It is trying to broaden the horizon and 
show the complexity of introduction and adoption of wireless and mobile ICT in an 
existing production business environment. The thesis describes the ongoing research and 
case study without presenting any general conclusions. Its purpose is only to define and 
refine research objectives for further research.

Some readers may ask what the purpose is to go public with unfinished research and 
incomplete material. Well the way I see it, the first half of the research project is 
completed and it is now time for a quality control of its conceptual and methodological
standpoints, as well as its results so far and directions for further research. This is a 
chance to reach out to academia and the business world with new results from a vast and 
partially unexplored research field, as well as an occasion to get feedback from the
academic community and receiving opinions relating to industrial relevance. I see it as an 
opportunity to obtain a critical discussion of the content of the research. Are the 
theoretical concepts relevant, should they be revised and what is missing? What about the
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choice and design of the empirical research approach? Obtaining and considering 
criticism of possible research flaws as well as defending one’s research accomplishments 
is the openness and attitude that I think should apply to all academic research. This 
feedback will then be used to develop theoretical concepts and modify the empirical 
approach. Hopefully that will further improve the final research results, which will be
presented in my doctoral thesis with the expected publishing in the fall of 2008. 

Before going further, I would like to acknowledge the people who in different ways have 
contributed and inspired me in my research. These people are: 

Örjan Wikforss at INDEK KTH, my head supervisor. 
Staffan Laestadius at INDEK KTH, my co-supervisor. 

Ove Lagerqvist at Skanska Teknik. 
Kyösti Tutti at Skanska Project Support. 

Bo Gustafsson at Skanska Hus Stockholm Syd.
Rolf Lundqvist at Skanska Hus Stockholm Syd.
Peter Neuberg and his team at Gamla Filmstaden, Skanska Hus Stockholm Syd.
All the interviewed people at different business units and subsidies of the Skanska group. 

Per Andersson at the Center for Information and Communication research (CIC), 
Stockholm School of Economics.
Pablo Valiente at the Department of Information Management, Stockholm School of
Economics.
Cali Nuur at INDEK, KTH. 

THANK YOU! 

For the good times at work, compliments to my doctoral student colleagues at INDEK. 

Stockholm, April 2006 

Alexander Löfgren 
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1   INTRODUCING THE PERSPECTIVES 

The construction industry and specifically building site operations is a complex and fascinating application 
area for the business potential of mobile and wireless ICT. The following section will try to describe the 
information and communication struggle concerning a typical construction site in Sweden today. The 
narrative is based on the findings of the case study at the residential construction project ‘Gamla 
Filmstaden’ in Stockholm during the fall of 2005. 

Construction in-site 

The production environment of the construction site involves a very tight time schedule 
with the full attention to planning, coordination and completion of the building activities. 
The production management team and construction work supervisors have a tough time 
handling the constant flow of on-site construction issues, including prefabricated 
elements that are not dimensioned properly, components missing to complete assembly 
processes, building material that are not delivered on time and various sub contractors 
and participating actors that do not show up on time or perform inferior work. Also,
there is the administrative work concerning the overall progress of the project.

Production managers, construction supervisors and superintendents are needed on site to 
coordinate work, do inspections, conduct environment and safety rounds, document and 
follow up ongoing and completed construction activities. The very same persons also 
need to be located at their computers inside the site office ordering equipment and 
building materials, exchanging digital CAD models and drawings between architects and 
design engineers, e-mail subcontractors about upcoming work, follow up budget figures
and invoices as well as prepare deviation reports on construction work with unsatisfactory
result. In addition to this, there are daily production meetings that afterwards need to be 
transcribed in computer documents and e-mailed to all involved parties.

Prefabricated building elements are nowadays a part of the regular construction process. 
Even though the general idea is that this construction method is supposed to increase the 
efficiency of the building process, it is common that production site staff are experiencing 
that it is causing a good deal of deficiencies and delays. The main problem seems to be 
that it sometimes can differentiate several centimeters or decimeters when assembling 
different prefabricated building elements. Construction site supervisors and work 
coordinators spend a lot of time compiling drawings from different designers and 
subcontractors to be able to figure out how it all should fit together. Sometimes the 
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dimensions can differ immensely from an original blueprint to the physical construction 
element. The large number of delivery delays and design deviations has resulted in an 
increase in extra effort in swift blueprint modifications and acute on-site construction 
adjustments. Not precisely the lean assembly line and efficient workflow that the 
prefabrication process is supposed to deliver. 

There are problems associated with local planning and activity coordination that cause 
delays of production work. Production managers themselves admit that the breakdown of
responsibilities for certain construction activities can be vague and that there is no time
for advance planning of delegated tasks. Production managers and construction
supervisors experience that they often have to be at two places at the same time; at the 
site office doing administrative work at their computer as well as being out on the site 
coordinating work. Construction site personnel feel that there is a need for improved
routines and tools to achieve better control and planning of building activities.

There is a huge demand on documentation of construction projects due to both internal
and external quality standards that regulate the auditing of construction quality as well as 
storage of historical project proceedings and data. Every meeting protocol, drawing, 
safety round record, deviation report and other continuous documentation of the project 
is commonly stored centrally in digital format. Even though these demands are good
from a quality assurance point of view, they are causing double amount of administrative 
work for the production management. Documentation of building activities, production 
meetings and various inspections has to be carried out twice; once when they are actually
occurring and then again in a computer document using different templates which are 
then uploaded centrally or e-mailed to all involved project participants. 

Construction projects of today are dependent on reliable and updated information
through a number of ICT-based business systems, communication tools and shared 
storage servers. To solve arisen on-site problems and critical construction issues there is a 
need for quick access to necessary information. To solve a site problem, production 
management personnel have to run back and forth between the construction site and 
their computers inside the site office. This leads to inefficient use of managerial resources. 
Another downside of this is that the production management team is occupied at their 
computers a large part of their working hours. Even though the intensions of the ICT-
based business support systems is to improve project communication, they have lead to 
that production managers, construction supervisors and superintendents are experiencing
that they are doing the wrong things. For example, whole days are sometimes spent in 
front of the computer writing protocols from previous meetings. This has resulted in 
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negative effects on the on-site presence and firm leadership of production management 
personnel. Unwillingly, production managers feel on occasion that they have become 
slightly detached from the action at the construction site. Construction coworkers and 
fellow craftsmen, by all means, are wondering what the supervising staff are doing 
indoors in front of the computer all that time? 

Mobile project communication

Organization and government of projects are complicated matters. Project participants, 
often from different organizations with separate backgrounds and professions, are 
brought together under a limited period of time to jointly carry out a specific task. A 
project normally includes three main stages; planning, execution and evaluation, which are
often partially concurrent processes. A project demands high level of integration and 
understanding between the involved parties and persistent coordination of people, 
information, tasks, options, technology, and material recourses to achieve a successful
project outcome. A central enabling process to make this happen is communication. The 
role of effective communication in projects can not be stressed enough. It is a facilitator 
for achieving coordinated results, managing change, motivating employees and 
understanding different needs of the workforce (Dainty et al., 2006). 

In construction projects these matters are particularly evident. In recent years it has been 
identified that the primary causes of the construction industry’s poor performance are its 
ineffective communication practices, its organizational fragmentation and lack of 
integration between design and production processes (Dainty et al., 2006). A construction 
project is carefully planned into the last detail. Architects, design engineers and 
production teams spend months or years on specifying and drawing blueprints, setting up 
time plans, calculating budget figures and coordinating collaborative project processes. 
No matter how much effort that is put into the design and planning process, as soon as 
the production work at the construction site starts all kinds of problems and issues arise 
that calls for immediate attention. In this constant reactive production environment,
handling problem situations result in natural communication patterns that are dynamic, 
spontaneous and informal (Dainty et al., 2006). 

The on-site production issues in construction projects can be described as a classical 
resource allocation problem with design attributes (Milgrom and Roberts, 1992). This is the
coordination problem that arise when allocating a fixed set of resources among various
possible uses, and in which there are specific information in advance about how different
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parts of the task must fit together and in which small failures of fit are very costly. Design 
attribute problems require: 

Synchronization – It is critically important for the involved actors to be in pace with
each other to make actions of the team synchronized. 
Assignment – There are a variety of tasks to accomplish and there is a need for just 
one person or unit to do each. The coordination problem is to ensure that each 
task is done and that there is no wasteful duplication of effort.

These production coordination issues have a strong relation to the communication and 
information exchange between the involved parties of a construction project. The 
foundation for improving the communication processes in a project is to realize the
specificity of the production context at hand; its unique needs, demands and behaviors of 
collaboration and information exchange. This is mainly a matter of avoiding the 
theoretical formation of a universally ‘good’ project communication theory of how people
ought to communicate in projects, and in stead focusing on how they actually do 
collaborate, exchange information and administrate data, as well as how these business 
activities could be better supported. For example, the seemingly erratic informal pattern 
of on-site communication is actually a vital component in the construction process. 
Informal communication is important to handle unanticipated events and solving critical 
problems. This involves the direct interaction with other project participants and the 
exchange of the needed project data ‘right here, right now’. Another vital part of the
informal communication process is that it enhances project collaboration, social group 
relations and teambuilding processes. It strengthens social relations among project 
members and creates learning and understanding between different work practices and 
professions.

There is a lack of flexible and intuitive ICT tools that properly support the administration
of construction site activities and collaborative problem-solving. It is sort of a semi-
structured communication behavior that needs improved ICT support. This implies making 
information exchange and problem-solving communication more structured and 
consistent on a technological system level without adding unnecessary formality and 
inflexibility on social interactions and collaboration processes. This is about creating 
information and communication tools that unite and strengthen connections and 
understanding between people, professions and processes, as well as integration between 
the design and production phase of construction projects (Wikforss, 2006). ICT
developers and corporate governments of construction enterprises have to listen more 
closely to what production site personnel is asking for and together translating this to 
appropriate and functional ICT tools. 
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During the last decade the Swedish construction industry has highlighted the need for an 
overall ICT platform that is robust and flexible to be able to better match different 
professional information needs and communications behaviors, as well as the often swift
organizational changes and suddenly altered circumstances in construction projects. The 
national R&D program ‘IT Bygg och Fastighet 1997-2002’ was a joint force in the search
to realize a shared ICT platform for all actors involved in the Swedish construction
industry. The program resulted in improved standards and methods for construction
modeling, data exchange, document management and collaborative project 
communication (see Wikforss, 2006). The strive towards a shared ICT platform for 
construction involves a complex underlying system architecture with many 
interdependent components and processes that have to be intimately synchronized to be
able to deliver the full advantages of the technology in the intricate business context (see 
Löwnertz, chapter nine in Wikforss, 2003). Therefore, a shared and accepted project
communication platform is not created in a twinkling. In the end it is about bringing 
together different concepts and perspectives of what ICT is supposed to deliver in 
different parts and phases of the project life cycle. Issues concerning the development and 
use of ICT tools have low priority in the construction site production environment
because there is simply no time for considering these matters. Nevertheless, it is quite 
obvious from the discussion above that on-site information needs and communication 
behaviors are poorly supported by ICT. The main problem is that ICT tools are often 
designed for formal office use and lacks flexibility and mobility that the site environment 
demands. Also, information systems that actually could be useful are regularly only 
extended to site office and not into the hands of the site personnel. In the past, the ICT 
needs and demands of production operations in construction have been forgotten, and 
many of the implemented information systems and ICT tools has certainly not been in
line with construction site requirements, or been asked for by production personnel for
that matter. Therefore the full potential of these systems and technologies have not been 
utilized. It can also be argued that the appropriate end user ICT for construction sites has
not technically been available previously. The rapid development of mobile and wireless 
ICT and handheld computer devices have now enabled new possibilities of portability 
and on-demand access of information systems and communication tools that the 
production organization is requesting.

Creating the appropriate mobility and flexibility of an ICT-based business platform for 
any production environment or project organization has very little to do with the physical
mobile user devices. A much larger technological challenge lies in developing the 
underlying enterprise specific ICT infrastructure. This includes integration of existing 
information systems, developing a powerful document management structure and end
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user presentation layer with personal adaptation of project data based on individual needs. 
With this holistic thinking the user terminal through which information and 
communication is managed becomes a secondary issue. Different project roles and 
professional groups have diverse needs and demands concerning their administrative ICT
business support. Many of them require a high level of communication mobility and 
instant information accessibility, while others do not have these requirements at all. 
Therefore, taking the mobile step in ICT-based project communication is to enable generic
access of data. This means that project data should be able to be accessed, presented and 
computed through a personalized interface using any type of user terminal regardless if it 
is a mobile handheld device, a portable laptop or a fixed desktop computer. From this 
overall picture of ICT-enabled mobile business support the mobile computing aspect is the 
focus of study of this research project. Through the remaining part of this thesis, mobile
computing is used as a generic term for the ability to wirelessly connect to and use 
centrally located information and/or application software through small, portable and 
wireless computing and communication devices.

Existing information systems 
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Figure 1. General system architecture of ICT-based mobile business support (based on Nilsson et al., 2003) 
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inefficiencies of information management and project communication at the site
operations, and not seldom they have own ideas of how to solve these problems with 
assistance from technical solutions. In these discussions handheld computers have often 
been mentioned and the mobility and flexibility of information and communication
systems are of high priority. The key issue of improvement in their point of view is to be 
able to carry around the needed ICT-enabled business support to access it at any time.

Nevertheless, the very same construction site staff interviewed indicates that mobile 
computing also could cause intricate problems. They describe scenarios out on the field 
when critical problems occur that cause temperamental and indignant gushes of emotions. 
In some of these cases instant mobile access of project communication tools could lead to 
rash conclusions resulting in incorrect decisions which may cause unnecessary conflicts 
with other project actors, or lead to further construction costs or delays. Production
management personnel argue that it is sometimes better in these often occurring 
situations not to have direct access to project data or immediately get in touch with 
certain people. Instead they can cool down, get some time to think things over and 
establish a nuanced picture of what actually occurred. Then a well considered decision can 
be made that involves the accurate set of project participants and resources. Other issues 
of mobile computing which relate to the impacts of ICT in general are the risk of 
reducing of face-to-face contact, the danger of information overload and the stress of
always being online and reachable. Many of these issues may contribute to undermining
the informality and flexibility of normal patterns of effective human communication, as
well as distortion of the natural interaction of problem-solving and collaborative
processes.

Emerging themes 

A well run company knows how its business processes are designed and conducted, as 
well as how the handling of information and communication processes surrounding these
activities are carried out. Also, there is generally a constant drive within organizations to 
achieve improved business performance through introduction of new routines,
organizational changes and new technology. The awareness of the potential of new
technical solutions and how these can complement and extend existing in-house
information systems and ICT infrastructure is normally high, at least in some parts of a 
firm. Methods for ICT implementation and ICT project management are typically also 
well known. Still, time and time again deficient organizational and financial outcomes as 
well as maladaptation of technology are recurring results of implementation of new ICT
solutions into existing business organizations.
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Technically, mobile computing is nothing revolutionary. For the specific business context
of this research project, it is simply about using commodity mobile and wireless ICT to 
extend existing information and communication resources to the production environment
of the construction site. The whole concept is driven by the anticipation of being able to 
improve quality of work and business performance, as well as deliver the full potential of
existing information systems and communication tools by making them more mobile, 
flexible and adjusted to construction site operations. Nevertheless, a scratch on the
surface of this seemingly insignificant technical matter, a vast field of organizational, 
social and cultural issues arises that is far from trivial. This results in a highly complex
socio-technical introduction and adoption process that needs to be managed accordingly to 
be able to achieve a successful outcome. 

The overall question for the ongoing research project is what are the difficulties of successfully 
introducing and adopting mobile computing business support in a project organization? Three general 
themes have been identified relating to the concept of usefulness, benefit and the
management of the implementation process. The discussion throughout this essay and the
included papers will highlight and reflect on these themes relating to the above question.

Research approach 

The first six months of the research project, October 2004 – March 2005, consisted of a 
literature study. The purpose of this literature review was to learn more about the 
business dynamics of the construction industry, and specifically its issues concerning 
information management and project communication at production sites. The objective 
was also to establish a picture of the potential for mobile computing in construction, 
based on previous pilot projects and feasibility studies. The results of that research are 
presented in the included papers. 

During this period the research questions were refined, and it became quite clear that 
some sort of a real life case study had to be carried out to avoid that the research project
would become an academic dry run. In the beginning of May 2005 the Swedish
construction company Skanska AB was approached in the anticipation of establishing a 
research collaboration with them relating to mobile project communication in production 
environments. Skanska were positively inclined to the rather vague early research 
proposal. An opportunity was given to conduct an initial case study at the construction 
site Gamla Filmstaden, a large residential housing project in northern Stockholm, during
the fall of 2005.
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Gamla Filmstaden represents in many ways a typical large long-term construction project 
at Skanska. Through daily observations of the production operations at the construction
site a broad picture of issues concerning information management and project 
communication in such a characteristic environment could be established. The 
observations consisted of being out on the site following the developments of 
construction activities and on-site communication and collaboration, as well as taking part 
in production meetings listening to discussions of construction issues and project 
planning. Observations were written down as they occurred, and at the end of each day 
these observations were summarized and reflected upon in daily journal notes. The first 
person observations at Gamla Filmstaden was complemented with additional project
documentation such as official production plans, procedural guideline documents, 
blueprints, protocols and contractual information. The initial purpose of the study was 
then to examine how observed deficiencies could possibly be improved with mobile 
computing technologies.

Some case study researchers argue that there is a formal way of conducting case study 
research (Yin, 2003). The standpoint of this research project is that a case study is not a 
methodological choice, but a choice of a study object that can be examined in many ways
(see Stake, chapter four in Denzin and Lincoln, 1998). The empirical approach of this
research project embraces an eclectic case study design that emphasizes understanding and 
learning from the specific case at hand, rather than generalizing beyond. The view is that
the case study researcher along the way freely can choose and combine several kinds of
different methods as long as it creates improved understanding of the case. A case study 
often contains a substantial narrative element that depicts the complexities and 
contradictions of the studied real-life environment. A broad and hard-to-summarize
narrative is not a dilemma; it is often a sign that the study has uncovered a rich complex 
of problems. Summarization and generalization, which some of the critics of case study
research see as an ideal, is not always desirable (Flyvbjerg, chapter 27 in Seale et al., 2004).

The overall research approach that filters through this research project is to learn from 
the real-life experiences. If generalization on a theoretical level cannot be realized, 
improved knowledge and higher understanding of the research topic will be achieved
anyhow through the findings of the studied case. Theoretical concepts only play a 
supportive role to be able to give further explanations and add new perspectives to what
is observed in the case study. It could therefore be considered as a rather pragmatic
research approach where as long as the message of the research gets through and the
observed processes are credibly depicted and explained, the theoretical concepts is of 
secondary importance. The empirical approach has a narrative perspective and is driven 
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by a broad problematic issue and the various questions and concepts surrounding it. The 
complex of problems and the research questions develops and becomes more determined 
as the case study evolves. This process of refining the complex of problems of a case is 
often called progressive focusing (Stake, 1995). 

At Gamla Filmstaden, the main case study method was participant observation which has
deep roots in social science research with the Chicago school in the 1920’s through the
1960’s as the main contributor to its development (Fangen, 2005). The method is often 
associated with the profound cultural and social studies of ethnography. This broad and 
rather pretentious research approach is not in the frame of reference for this research 
project. The main standpoint of the participant observation method is that there is not 
enough to have knowledge about a certain matter, the researcher also have to get to know 
it through experience. The method highlights the importance of first person observations of 
developments, processes and situations. Participant observation is a very suitable 
collective method for the described approach of this research project. The term 
participant observation says more about the researcher’s way of working rather than 
focusing on the conceptual positioning of what a case study or field work constitute. 
Participant observation as a method is simply about balancing the complex role of being 
among people and participating in their interaction, at the same time as the very same 
people and processes are being studied and observed (Fangen, 2005). The scope of
participant observation imply that the researcher is moving on a scale ranging from pure 
observation to just participation. There are problems associated with both extreme points 
of this scale. As a pure observer there is a risk of that the researcher will become a passive
bystander that does not fully grasp the processes occurring or understand the
communication between people. A pure participating role, on the other hand, involves 
the risk of ‘going native’ with the study or that the researcher is actively influencing and 
changing the studied environment (Fangen, 2005). This intervening approach is normally 
not a part of the participant observation method; it belongs more in an action oriented 
research process. 

The described research design at Gamla Filmstaden early on showed problems of getting
too close to the environment that was studied, or ‘going native’. Also, there was an 
obvious risk of taking on an engineering role where the researcher is proposing new 
solutions for improvement. The research task could then become an evaluation of the 
own accomplishments in the studied environment, which is somewhat ethically
problematic to say the least. Fortunately, that original research concept at Gamla 
Filmstaden was not realized because another innovative development process at Skanska
was discovered that related strongly to the topics of this research project. In the fall of 
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2005 the corporate management of Skanska initiated a company-wide project concerning
mobile ICT tools to improve the performance of projects and specifically production 
sites. Skanska’s mobile computing project and the ongoing case study of that endeavor is 
further described and discussed in chapter three. 

With the newfound circumstances at Skanska, the case study changed direction. The now 
ongoing case study of the company’s mobile computing project is not as intense and the 
one conducted at Gamla Filmstaden. The current study mainly consists of participating in 
project group feedback meetings represented by both technical developers and users,
listening and taking notes on various aspects and perspectives of the mobile computing
venture. A technical solution is eventually going to be tested in full production at various 
construction sites in Sweden. At that point the degree of engagement of the case study 
will increase again. The researcher role will then become a daily observer of the
introduction and use of the technology in the construction site work environment. 

To strengthen the reliability and credibility of studies based on participant observation
and to get a nuanced picture and additional perspectives of the study findings, the method 
is often combined with unstructured detailed conversations and semi-structured interviews with
involved individuals and groups of people (Fangen, 2005). So has been done in this
research project. This has included semi-structured interviews, meetings and longer 
conversations with involved persons about arisen themes found interesting for the study.
The interviewed persons have been personnel employed in production and business
support units on different organizational levels at Skanska. 

One final methodological consideration. The overall framework for this research project
could be regarded as a process-oriented approach. Process research is focusing on capturing
data directly from an ongoing process through which development and change occurs 
(Poole et al., 2000). In other words, the research is carried out where the action is and it is
‘the event’ that are the basic unit of analysis. Even though process-oriented research often 
seeks generalization, the conceptual framework of the process approach is still useful 
because it seeks to explain how change emerges, develops and diminishes over time. This 
includes narrative exploration relating to multiple models of change to identify and 
understand developing events, interaction between individuals and groups of people, 
technological and organizational change and innovation processes. As will be described in 
the next chapter, the dynamics of mobile computing implementation is the process that is
the primary object of study for this research project. 
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2   CONCEPTUAL REFLECTIONS 

The papers included in this thesis deliver a rather theoretical view of the management process of introducing 
mobile project communication tools in the construction site production context. As described in the papers, 
the technical installation process itself is certainly not rocket science. Still, why is it so difficult to succeed in 
such a venture? This chapter starts with establishing the main themes of the included papers. A general
framework is then presented that forms the conceptual basis for further investigation in this research
project. The framework highlights and discusses the concepts of usefulness, benefit and implementation, and
why these are some of the central issues for successful mobile computing adoption in the construction site 
production environment. The interested reader preferably looks through the papers before continuing 
reading this chapter. 

Paper work 

Paper I is written at an early stage of the research project and takes a broad view on the
introduction process of mobile computing at construction sites. The paper describes the 
reactive nature of building site operations, the important role of informal communication 
in construction projects and the lack of appropriate ICT to support the collaborative
production processes. It highlights the socio-technical bottom-up perspective of 
implementing mobile computing at construction sites, which focuses on the design of
work for both organizational and human good and how the complex interactions between 
people, organizations and technology should be arranged to enhance the quality and 
performance of work. The paper recognizes three organizational levels that require 
different perspectives and approaches to successfully introduce and adopt mobile 
computing; the individual, the project and the corporate level. Meeting the specific needs, 
behaviors and realizing user acceptance of construction site workers at the individual
level, understanding the gap of what is required socially within collaborative group work
and what can be done technically with mobile computing at the project level, and bridging
separate perspectives and directing the overall innovation processes at the corporate level
is the basis of successful multilevel management of the mobile computing introduction 
process.

Paper II takes a closer look into the dynamics of the technology implementation process
itself. This paper highlights the socio-technical user-oriented approach of creating
technological-organizational fit through system usefulness to realize long-term benefits of 
the mobile computing technology. The implementation process is described as the 
continuous struggle to align the technology with its social and cultural business
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environment. This demands extensive involvement by the supposed users in the 
development process and the full understanding of the operational business context that
is intended to be improved. The important role of key users in the implementation 
process is emphasized. These so-called champions are construction site personnel that have
the ability to function as ambassadors of the technological change. They are the link 
between the construction operations and the ICT development team for bridging the 
sometimes differing perspectives to be able to realize a fitting mobile computing solution. 
The paper also briefly addresses the evaluation practice for mobile computing
implementation. The technology evaluation should be designed and conducted as an on-
going integrated monitoring process throughout all phases of the implementation life-
cycle.

Paper III further develops the initial ideas of evaluating mobile computing presented in 
paper II. In this last paper of this thesis the difference between benefit and the broader 
concept of value of an ICT investment is described. The benefit of mobile computing is
connected to the improvements of specific operational business activities that the
technology contributes to. The collective set of business activity benefits can in turn 
generate various types of improved operational, tactical and strategic business value. The 
corporate management perspective often strives for immediate financial benefit and value
of an ICT investment. But this narrow focus on hard benefits can give rise to harmful 
technological shortsightedness that leaves out the less tangible benefits of the technology that 
enables long-term innovation benefits for the business operations. The paper stresses the 
need for an integrated evaluation method for evaluating innovation benefits and business
value of mobile computing in construction. Such an evaluation framework should include 
a limited number of performance measures with a mix of short-term and long-term goals, 
with both quantitative financial and qualitative intangible measures of organizational 
benefits.

The importance of usefulness 

The usefulness perspective comprises the adjustment of a technology to an existing user 
context. The specific concern for this research project is how mobile computing tools 
should be designed to improve the performance and quality of work for construction site
operations. In this sense usefulness can be described as the balance between the formal
use, structure and functions that is embedded in ICT systems technology and the complex 
fluid and social nature of on-site work practices and collaborative activities. Whatever 
technology implemented in this organizational context, it should serve and enhance its 
business activities and not the other way around. Research has shown that the necessary 
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user perspective for accomplishing this is often marginalized or even abandoned in ICT 
system development (Boivie, 2005).

Usefulness should not be confused with ‘ease-of-use’. Usefulness is not just about where 
buttons and icons are localized on the screen; it includes both utility and usability aspects 
and is about making the technology fit the organization, its business activities and specific
work routines. This is illustrated in figure 2. 

Usability

Easy to learn 

Figure 2. The effects of system usefulness (inspired by Nielsen, 1993) 

Many existing ICT-based business information systems may have an initial outline that is 
conceptually right, but the problem is often that they are not properly designed from the 
user’s point of view. If the systems do not make individual users’ job situation better and 
are practical tools in their everyday work, there is a risk that this will create obstructions 
for work activities and that the full potential of the systems are not utilized. Likewise,
there is a risk that mobile project communication tools for construction sites may become 
an end in itself if the usefulness perspective receives low priority. Making existing 
information systems and communication tools portable and instantly accessible through 
mobile computing poses new questions on both the user interface between the 
technology and the individual operator as well as the practical application of the ICT tools
in the work organization and its specific production activities. 

It is of great importance to develop a robust knowledge of the business processes that the 
technology is aimed to support, and an understanding of the needs of the intended users 

Efficient to use 
Personal fulfilment 

Utility

Practical application 
Activity improvement
Work enhancement 

Usefulness

Fulfilment of user 
needs and demands

Technology fit 

User acceptance

Organizational adoption
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in order for the mobile computing system to be accepted and utilized effectively. From 
the user perspective mobile computing should enable improved administration of
construction activities, as well as facilitating effective tools for communication with other 
project participants and involved actors. So the utility aspects range from individual work 
routines to the project communication context as a whole. In addition, the mobile 
computing platform has to be delivered through a user interface with low personal cost of
communication. The use of the ICT should not be conducted at the expense of other 
activities such as social collaborative processes, business practices and transactions or
project management and leadership. Mobile computing tools must be designed in such a 
way that they fit the existing construction process and work practices, rather than to 
disrupt them. If the technology does not serve and enhance these processes, it will be 
considered as an obstructive element for effective construction operations and project 
delivery. Therefore the technology has to be intuitive and effortless to use to be able to 
create the necessary everyday usefulness and acceptance of the intended user. 

When discussing usefulness of mobile computing in construction, inherent cultural 
aspects of construction project communication that cause intricate collaborative issues 
between different work practices and professional groups have to be considered. These 
issues are often shown in the form of a constant struggle between involved project actors 
of who is controlling and owning the information (for a more thorough discussion see 
Söderholm, chapter two in Wikforss, 2006). This struggle will not be solved by new 
mobile and wireless ICT, but fitting technology can assist in bridging the cultural
differences through creating improved transparency of project information and increased
understanding between contradicting professional viewpoints. This implies a cultural 
dimension of usefulness which is about facilitating shared synergies for all project actors of 
improving the clarity of project communication practices. So, the usefulness of mobile
computing at construction sites can also be regarded as an endeavor of creating a more 
equal project communication process between all involved parties. Making project 
communication more transparent inevitably means that some project participants that
have an advantage of power over the communication today will have to give up some of 
their control over it in the future in favor of other actors. The improved information clarity
that mobile computing can bring consequently involves a disturbance of the present 
power balance of the information and communication processes between project 
participants and professional groups. Therefore, creating usefulness of mobile computing 
also implies an appropriate handling of the disbandment of limiting political information
and communication boundaries within and between organizations and their business
activities. This is essentially about creating mutual understanding between work practices and 
professional groups of how technology and project communication practices should be 
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designed and conducted to be beneficial for the performance of the project as a whole, 
instead of instruments of power and control for certain units, organizations or
professional groups. 

The construction industry in general has been accused for being a slow adopter of new 
ICT tools, and that the construction site environment has a conservative culture towards 
technical change. But it can be questioned how well ICT systems implemented is the past 
have been in line with usefulness requirements of construction operations. If properly 
designed mobile ICT tools are introduced, that enables explicit benefit to the individual 
users in improving their everyday construction operations, will the adoption and use of 
the technology really be an issue or will it be an intuitive process among the users of 
recognizing and appreciating the technology? The true quality, utility and value of the 
mobile computing technology can only be judged when it is actually put into use and 
tested; the proof of the pudding is in the eating. 

The scope of benefit 

The benefit perspective is of course central when organizations and firms invest in and 
implement new technology. But benefits do not materialize by themselves by simply 
introducing new technical solutions. Organizations have to consider how they should use 
ICT in their business processes and have an overall idea what the technology is supposed
to improve. Simply having increased computing power and functionality will not
automatically result in improved communication practices. It is through finding new ways 
of utilizing technology in the specific business operations that makes improved ways of 
working possible and creates long-term innovation benefits of business processes. 
Construction is the business activity, ICT is only a supportive tool. Wirelessly bringing e-
mail or general internet connectivity to the site hardly adds any additional business 
support. The benefit of mobile computing should focus specifically on improving the
actual construction activities and its surrounding business processes, developing the 
current way of communicating, administrating work and collaborating with other project
actors.

It is important to keep in mind that the benefit of mobile project communication is 
different on separate organizational levels. The creation of benefit of mobile computing
in construction has to be considered from the bottom-up perspective. This starts with the
identification of specific construction site activities that calls for improved information
and communication support. This may include procurement of equipment and material, 
on-site work audits and reporting, administration of meetings and collaborative problem-
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solving of construction issues. The improvement of many of these activities belongs to 
the more intangible benefit category. These benefits are often hard to measure, but there is 
no doubt that they are actually contributing to the increase of business performance. If 
these operational benefits are not identified and pursued, the foundation for creating 
benefit, value and strategic business development on higher organizational levels is lost. 
So, the generation of long-term benefit of mobile computing starts with addressing the 
individual end user perspective and its specific work context. The benefit perspective is 
therefore closely related to the usefulness of the technology. Fulfillment of the usefulness
criteria is the foundation for developing a culture of acceptance of ICT innovations in the
project organization, which is the basis for widespread adoption of mobile computing
with resulting benefits and business value creation for the construction process as a 
whole.

The value-generating chain of usefulness-to-benefit is of course also strongly linked and 
determined by the specific system design of the technology and the particular operational
production setting in which it is introduced. Case-by-case studies are required to carry out 
a more detailed mapping of the explicit benefits to be identified, pursued and generated
on different levels within an organization. Such investigations are the only way to be able 
to understand the unique dynamics of the introduction and adoption of the technology in 
a specific business environment, and its complementary socio-technical improvement
potential. This is exemplified and further discussed in the presentation of the ongoing
case study in chapter three.

The art of implementation 

Technology implementation is the highly complex process when technical, organizational
and financial resources are configured together in the attempt to provide a purposeful 
operational system. The implementation process of mobile computing at construction site 
operations is not just the installation of mobile wirelessly connected handheld computer 
devices. It involves a complete bridge between technical development and its adoption
and use, where the continuous adaptation process for aligning technology and organization
is the central issue. Technology implementation is characterized by a trial-and-error struggle 
to coordinate and enhance the system of technical, organizational and social factors 
involved. It is about recognizing widely differing perspectives and intentions of 
introducing the technology and finding new innovative ways of bringing them together, 
creating mutual adaptation and reinforcement.
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Like the construction process itself, mobile computing implementation comprises a
struggle between an intentionally shaped ideal design concept and what can be 
accomplished in reality delimited by the social, technical and organizational production
context. This process starts with an initial mobile computing design and conceptualization 
of what is sought to be accomplished in the end. The technical concept is then introduced 
in the specific work environment. The early technical solution is commonly not aligned 
with individual operational activities or with higher level business processes. This calls for 
adjustment and adaptation of the technology to make it more aligned with the
organizational context that it is supposed to serve and improve. A sound technology
implementation process therefore recognizes the cyclic pattern of:
design/modification  introduction/installation  utilization  evaluation.

As already been mentioned, managing the implementation process is a problematic issue. 
But in that case, what is the underlying cause of this alleged difficulty? The interview 
material of this research project shows that ICT developers often do not regard technical 
matters as challenging concerns in the implementation process. They consider getting the 
users to actually adopt and appreciate the ICT tools as the main problem. Interviews with
construction site users on the other hand reveal that they often feel neglected in the ICT 
development process, with the result that they experience that misaligned ICT systems are 
pushed out to the production environment. So the root cause of the problems associated
with implementation can be partially explained by the conflicting views of what the 
technology is supposed to contribute with, and deficient communication between 
developers and users.

The research so far has identified the implementation process itself as a key information 
source for obtaining improved understanding of the interdependent and reinforcing 
concepts of usefulness and benefit of mobile computing in an existing business context. 
Implementation can be considered as the enabling force for communicating and aligning
different professional and organizational perspectives of usefulness and benefit. This is 
important to be able to identify and satisfy diverse needs, demands and objectives for the 
involved parties in the technological development process. By studying the multifaceted 
dynamics of implementation new knowledge about the management of its intricate socio-
technical processes can be gained. Therefore, the handling and the evaluation of the wide-
ranging implementation process of mobile computing in the operational project
environment is the primary study object of this research project. 

If managed correctly, the implementation process can enable the creation of direct 
usefulness at the operational level as well as make sure that benefits and business 
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enhancing processes are distributed through the project organization and more long-term 
performance improvements is generated that is measurable for corporate government. 
This is a continuous introduction and adoption management process aiming to find a
synergetic compromise that is sufficient for all benefit criteria on different organizational 
levels. This process may be entitled learning, adaptation, innovation or, whatever. In this 
research project it is called the art of implementation. The term ‘art’ is implying that it 
includes both a creative artistic dimension of designing an appropriate technical system 
solution, as well as the skill of introducing and adapting it to the specific organizational 
context. This means that there are actually good and bad arts of technology
implementation. This research project studies some of the components that constitute the
art itself relating to the achievement of usefulness and resulting benefit of mobile
computing at construction site operations.

By now it should be quite clear that this research project highlights the significance, 
characteristics and interdependencies of usefulness and benefit of mobile computing, and 
that implementation is the facilitating process for reaching multidimensional objectives
relating to these two concepts. Looking specifically at the dynamics of the actual 
implementation process, it can be described in more generic terms as a process of change
aiming at improving a certain set of activities, its traits and organization. Change 
processes are often explained through four basic models of change (Poole et al., 2000): 

The life cycle model is characterized by linear and irreversible sequence of prescribed 
stages in unfolding potentials present at the beginning of the change process. 
Normally this type of change processes has a prefigured program or rule regulated
by nature, logic or institutions. 
The evolutionary model of change consists of a repetitive sequence of variation, 
selection and retention events among entities in a designated population. The key 
metaphor used in studies of this type of change processes is the natural selection 
based on competitive survival. 
The teleological model is based on the assumption that development proceeds
towards a goal or end state. According to this theoretical perspective entities of 
change are purposeful and adaptive. These entities, by themselves or in interaction 
and cooperation with others, construct an envisioned end state, take action to 
reach it and monitor its progress, often in a recursive cyclic pattern. 
The dialectical model uses conflicts and confrontation between opposing forces or
different interests as the generating force for change processes. It uses the theory 
of thesis and antithesis in order to achieve synthesis as the main explanation for 
change. Recurrent sequence of confrontation conflicts and synthesis between 
contradictory values or events lead to change. 

20



These general change process categories can be considered as ideal types and they
describe different motors of change driving a certain path of progress forward. However,
real life change processes comprise a higher level of complexity and combinations of 
these ideal types will better depict ongoing technological and organizational change
processes (Poole et al., 2000). 

When considering the implementation process of mobile computing at construction site
operations, all four models of change are useful to be able to uncover as a complete
picture as possible of the implementation dynamics. The first three change models 
described above are fairly natural to fit in with the discussion so far. The life cycle 
approach is often used for describing technological innovation processes. The notion of
following a technology through different stages of its development and how it affects the 
context were it is adopted and utilized is commonly used in innovation oriented research. 
So is the evolutionary approach, which stresses the incremental nature of technological 
development and its progress based on a natural selection of a satisfying technical 
solution by the social and organizational context. The teleological model is of course also 
applicable when studying the implementation of construction site mobile computing. The
idea that the cyclic implementation process is striving towards a defined final objective is 
what triggered the search for the improved technical solution to begin with. Although, the 
question is if there really is an end state of such an initiated change process? Things can 
always be improved. 

The dialectical model of change is highly interesting for the defined scope of this research
project. The confronting view is necessary for describing the intricate and often
conflicting social, organizational and cultural dimensions that drive the progress of the
implementation process forward. The development and implementation process of ICT
systems in an organization is a socio-technical task that inherently includes political 
dimensions (Mähring, 2002). It can be used for many other purposes than the effective 
and efficient introduction and adoption of an appropriate ICT solution. The result of the 
implementation process both reflects and reinforces the social and organizational context. 
As already been emphasized, implementation is the enabling process for creating 
usefulness, and identifying and evaluating its resulting benefits and business value. 
Managing implementation correctly will facilitate a complete bridge between usefulness 
and resulting benefit, linking the perspectives together and reinforcing their individual 
potential as well as mutual business value contribution. But there is another side of the 
implementation process that includes often contradicting organizational perspectives of 
usefulness and benefit. These perspectives have to be well-balanced to achieve successful 
execution. The contradicting standpoints can be described as a struggle between technical 
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development and usefulness versus usage and benefit value. The usefulness of a mobile 
computing system in the construction site production environment is a design issue for 
ICT developers and is accomplished through the insights from the site users’ needs and 
demands. The benefit of the technology is a multi-level result within the organization, but 
its fundamental creation is made through the individual users’ acceptance of the mobile 
computing system and how well it fits in their operational work context. This enables 
purposeful use of the technology that can result in increased business performance that is 
distributed throughout the company and between different organizations. The tangible
financial business performance perspective is of primary interest for management teams 
within a firm. But the understanding of the full value-making chain from usefulness to 
benefit is generally not wide spread among these leading individuals and groups of people.
They often want results now. Metaphorically the implementation process can therefore be 
described as balancing and aligning the struggle between creating the appropriate long-
term usefulness for the end user and the corporate drive for realizing benefits of the
technology investment as soon as possible. 

The socio-technical characteristics of implementation are also illustrated by the 
importance of having innovative and pragmatic key user champions in the operational
production context. The champions play the vital role of being the link between technical 
development and the targeted user group. These persons are important to get other users 
acquainted with the technology and its possibilities. Through the champions a dialog 
between ICT developers and the proposed users can be established and maintained. This 
is the primary source of information to collectively be able to find appropriate work 
routines and discuss areas of utility for the technology, which can then be translated into
fitting tools and applications. This hands-on user orientation of the mobile computing 
implementation process is essential for the usefulness perspective leading to technology 
fit and the acceptance of the system.

The conflicting socio-technical dialectical model of change and the importance of the key 
user champions in the implementation process are further illustrated in the case study 
presentation in the next chapter. 
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3   CASE OF THE ART

In the fall of 2005, during the case study at Gamla Filmstaden, another highly interesting technological
change process at Skanska was discovered. It was a recently initiated globally oriented project concerning 
mobile information and communication tools that specifically addressed construction sites. This chapter
presents the background of the mobile computing project at Skanska, and describes and discusses the 
ongoing case study of the implementation of the new technology at the company. 

Setting the scene 

In recent years, the Swedish construction company Skanska AB has recognized the issues 
of information handling and project communication of its on-site production operations.
Regardless if these matters have been neglected by the company in the past or not, the 
appropriate mobile and flexible end user ICT for construction site purposes has not been 
available before. But this market supply condition has now changed. New mobile and 
wireless commodity ICT alternatives have enabled new opportunities for the addressing
the issues involved. 

Skanska’s recently initiated coordinated mobile project communication effort started at 
the company’s USA-based subsidiary, Skanska USA Building, with an individual creative 
initiative during a construction project at Duke University in North Carolina (Document 
management case study, Duke University CIEMAS project, Skanska 2005). The Duke 
University site staff evaluated their existing building processes in the search for new 
solutions of deficient handling of construction site work activities. Members of the 
project team began to investigate ways to improve field construction information by 
expanding the use of ICT onto the jobsite. In their evaluation, the team found that 
managing the physically overwhelming quantity of information that is passed to the 
construction site often generated poor quality of information in the field. As a result, 
construction personnel were forced to deal with slow issue resolution and rework due to 
construction errors. In the search to improve this situation, the project team combined
several existing commodity wireless ICT with internally developed software to create 
tools to provide field based construction personnel with the same quality of plans and
specifications found in the project management office to enable higher distribution speed
of information. After the team implemented digital document management tools and
practices, software tools were used to wirelessly synchronize the latest plans and 
specifications with tablet computers used by supervisors in the field. A tablet computer looks 
like a laptop computer without a keyboard, and is therefore thinner and lighter than a 
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regular portable computer. The main property of the tablet computer is that it consists of 
a screen with the size of an ordinary sheet of paper on which the user navigates with an 
electronic pen writing directly on the screen. The project focused on the management of 
plans and specifications used on the construction site. The targeted users were field 
supervisors and how their administration of construction site activities could be improved 
with the mobile tablet computer ICT platform. 

As new systems and tools expanded, a champion was identified to help foster their 
development. The champion’s role at Duke University was loosely defined, but included 
training, support, and encouragement of the use of the technology by other members of 
the team. The champion started this process by replacing its own work routines with 
those possible using the new mobile computing tools. To help carry new ideas to 
realization, the champion together with the project manager expanded the relationship
with a software consultant that initially deployed project web tools for the Duke 
University construction project group. This collaborative effort between the developer 
and the production management team resulted in improved understanding of the
limitations of existing technology and the generation of new tools that were more useful 
to the construction site environment. As needs of the project evolved, so did the tools
that were designed to meet them. The result was a growing ICT enabled toolset that could 
replace existing administrative on-site work processes.

In the production management team’s own evaluation of the test of the new ICT tools at 
Duke University, the users experienced improvements in their own personal productivity
when equipped with updated project information on tablet computers. With the extra
time generated, they were able to respond to a larger amount of issues in more detail to 
prevent construction rework. Once an issue was identified in the field using the mobile 
computing system, resolution of the problem by the project management staff avoided 
many of the traditional obstacles that delay responses including information and material 
distribution, issue clarity, and redesign and reprinting of drawings. With issues resolved 
quickly and returned to the field accurately, field staff was able to continue to work 
unhindered.

During the course of the tablet computer tests at Duke University it was noticed that the
quality of the project could be further improved by also providing document management 
capabilities to subcontractors. Since subcontractors often represent the majority of plan 
and specification holders of a typical construction project, the ability to ensure they are
using correct data is critical. This observation initiated a growing support and demand for 
digital document sharing and tablet computers by the subcontractors at Duke University. 
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Picture 1-2. Tablet computer administration at Duke University, spring 2005 (©2005 Skanska AB)
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The tablet computer document management project at Duke University showed 
tendencies of improved project performance by increasing issue resolution speed,
reducing rework, allowing crews to maintain productivity and ensuring that construction 
quality standards were maintained. When issues were identified in the field, the use of
tablet computers enabled supervisors to generate better documentation. Using document 
annotation software, they could clip a portion of a plan or other document, insert relevant 
photographs taken with digital or web cameras, draw sketches, and hand write 
explanations. With the presence of a wireless network on site, this information was
transmitted directly back to the project management staff for review. The project also 
identified that with several existing software packages on the tested mobile computing 
platform, superintendents in the future could develop new administrative routines for 
digitally handwrite quality control forms, punch lists, daily reports and safety audit
protocols directly on the tablet computer screen. 

Birth of a mobile platform 

In the late summer of 2005, the Duke University project team was awarded for the most 
innovative use of construction technology in the United States. The project showed that 
the combination of wireless networking solutions, mobile handheld user devices, new 
system applications and the array of existing office software tools in the field created new 
opportunities for improving on-site project management and supervision. The results and 
the media attention of the tablet computer project at Duke University received the 
awareness of the senior executive team of the Skanska group. In the fall of 2005, a global
mobile computing effort was initiated and a coordinator was appointed to encourage that 
the technology is implemented, used and evaluated in various construction projects 
Skanska worldwide. The corporate management team requested that tablet computer tests
were to be carried out in various kinds of production operations and building project 
types.

At Skanska Sweden, a tablet computer project has now been initiated by the northern 
Stockholm house building region and the Swedish ICT unit. As a joint venture between 
the production organization and developer support unit, the purpose of the pilot project 
is to find out if the tablet computer concept is useful for the Swedish construction site 
environment. The objectives are to identify how such a mobile computing platform 
should be designed and what its benefits are compared to the current way of working 
with construction data and project communication on site (Projektdefinition: Tablet PC, 
Skanska 2006). A mobile tablet computer concept is then going to be implemented and 
tested at three typical house building sites in Stockholm. Also, a parallel tablet computer
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test with a similar approach has been kicked off at an industrialized building project in 
southern Sweden.

There are however, differences between construction work procedures in the United 
States compared to the Swedish construction site environment which separates the 
Swedish tablet computer approach from the American. The pilot project at Duke 
University focused a great deal on bringing drawings and blueprints out on the
production site. In Sweden construction management personnel is more dependent on 
being online with various central information systems, such as procurement systems, 
activity based project management budget tools, and resource planning systems. 
Interviews with both ICT developers and the proposed on-site users involved in the
Swedish tablet computer project reveal that the increase of mobility and flexibility of
these existing information systems is considered as the foundation for creating future 
benefit of the site oriented mobile project communication platform. These anticipated
production benefits will now be described.

The first category of benefits of the mobile tablet computer platform that the Swedish 
tablet computer project is hoping to achieve can be derived to the enabling of more 
effective on-site administration of construction activities through mobile on-demand wireless access
to existing business information systems and construction project administration tools. 
The aim is to reduce inefficient paper work, make better use of human and material 
resources and create more flexible work planning, coordination and follow-up
procedures. The idea is that with the wirelessly connected tablet computer the 
procurement system can be brought up on site and additional equipment and material 
purchase orders can be placed immediately as they are discovered. It can enable 
production management staff to be online with activity based project management budget 
tools on site when doing inspections and follow-ups of current and completed
construction work. Environment and safety rounds, deviation reports and other
inspections can be filled out on site directly on the tablet computer in digital forms and 
templates using the electronic pen and then upload them on shared project storage areas 
or e-mailed to the concerned project participants. One interesting usefulness aspect of the 
tablet computer concept seems to relate to the procedure of working with a pen directly 
on the tablet computer screen. This appears to be an intuitive user interface because 
construction management staff is accustomed to using pen and paper on site doing
inspections, documentation of activities, and taking notes on purchase orders and other
on-site administrative work. With the tablet computer, the idea is that these administrative 
duties are supposed to be carried out once only, at the time of occurrence. This way of 
working could also include many of the administrative tasks in the site office. Meeting 
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notes can be taken directly with the electronic pen on the tablet computer. Using the 
built-in tablet computer text recognition tool, the notes can be translated into an ordinary 
data text document when the meeting is over, which directly can be distributed via e-mail 
to project participants. 

The second category of desired improvements relate to the enhancement of real-time risk
management and collaborative problem-solving in construction projects through mobile
multimedia information exchange between construction site personnel, expert teams and 
other project participants outside the production environment. The test users of the 
Swedish tablet computer project have for example themselves identified the potential of 
the combined use of the tablet computer and a digital camera on site. By photographing
observed construction problems, the photographs can then immediately be transmitted 
between the camera and the tablet computer via short-range wireless connection and 
attached to site inspection reports. The construction issues can be further described using
the tablet computer electronic pen to highlight pictures and other parts of the document,
before sending it to the project participants concerned. In this way the distribution speed, 
information quality and understanding of production issues communicated to involved
actors can be enhanced. Ideas of using web cameras and videoconferencing software to 
enable real-time collaborative problem-solving with technical expert teams and other
actors outside the construction site setting have also started to emerge in the project.

The third category of benefits considered in the project is associated with facilitating
improved on-site presence, involvement and leadership of production management through making
information management and project communication mobile. The objective is to change 
the current situation of construction management staff being tied-up at their computers 
inside the site office, or running back and forth between their computer desk and the site. 
Creating improved on-site management of construction site operations was the starting 
point of the mobile computing effort at both Duke Universtity in the United States as
well as at Skanska Sweden. The basic idea is that on-site leadership and coordination of
project resources can be improved if production management’s ICT-based business
support is made portable.
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Case discussion 

The tablet computer project at Skanska Sweden is still in the conceptualization phase of 
finding and testing different requirements, features, applications and work routines of the 
technology. The overall concept that drives the progress of the development process 
forward is the intention of delivering a complete information management and project
communication platform for the business activities surrounding construction site 
production. The pilot project tries to identify a general ICT platform concept that delivers 
the mobility, flexibility as well as robustness that the construction site requires. The 
platform is targeted towards production management personnel and the idea is that when
they are on site they are wirelessly online to the company network, extended from the site 
office via wireless access points. In the site office they can use the tablet computer as an
ordinary computer using a docking station with keyboard, mouse and bigger screen at 
their own desks, as well as connect wirelessly elsewhere in the office, for example during
project meetings. Both the ICT staff and the targeted construction site users involved in 
the tablet computer project are striving towards getting closer to a single fitting and
versatile computing solution for the production environment, instead of the fragmented 
and disrupting ICT environment that the construction site is experiencing today. 

The current case is a highly interesting object of study for the issues raised in this research
project. To begin with, the mobile computing effort initiated at Skanska does not seem to
have the one-off character that many ICT projects in construction enterprises have had in 
the past, Skanska is no exception. Many of these projects have been private initiatives in 
individual construction project organizations. Technology keen project managers often 
initiate these new ICT ventures, more or less for the fun of it all. Typically these projects 
are fairly uncoordinated, poorly documented and have in the end lead to nothing. The 
problem of this recurring pattern of formless local ICT projects is that lots of financial,
technological and organizational resources are spent on testing new systems and practices, 
and no knowledge of its success or failure is gained or distributed to the rest of the 
organization for learning and further development. The whole learning process of 
incrementally separating effective technical concepts from inadequate ones for the 
production environment is therefore lost. 

The tablet computer test at Duke University started as a bottom-up project where people
in the production management team had ideas of how to satisfy the ICT needs in their 
own job situations. These ideas have then reached all the way up to the senior execute 
team of the Skanska group, and now there is a risk that the continued development gets a
top-down perspective where inappropriate technical solutions are pushed out to the site
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users. But this matter is also a question of balance. The approval and authorization from the 
top management of Skanska is a prerequisite for achieving long-term benefits and goals of 
the mobile computing venture (this is also stressed in corporate internal guidelines for 
development projects; Process for selecting and implementing ‘integrated information 
systems, Skanska 2003, and Programhandbok, Skanska 2005). On the other hand, a too 
narrow focus on achieving immediate results urged by the corporate management will 
most likely lead to negative consequences on existing work routines and job performance.

The agenda that the corporate government might have may not only include the pursuit 
of hard financial benefits of the mobile computing investment, it is likely to have image-
making purposes too. During the last decade the construction industry has tried to 
develop and publicly communicate a new image for construction. This involves the ambition 
towards making construction business less craftsman-like and more contemporary and 
industrialized. Skanska, as one of the top ten largest building and engineering firms in the
world (Engineering News-Record, 2005), is trying to distinguish themselves on the global
arena as a leading and innovative construction company in order to attract new
customers, more profitable projects and competent, motivated and hard working 
employees. If the tablet computer project is considered by upper management as a 
venture for receiving attention from media and industry partners and strengthening the 
brand of the company, rather than improving the operational production environment, 
then it can lead to unfortunate results for the long-term usefulness and benefit of the 
technology.

The same unfortunate result could occur if the balance of decision influence between the 
ICT unit and the production organization is unequal. In those cases there is a risk that 
ICT developers are making up their own idea of the practical problems at hand and 
creating technical solutions that are not adjusted to the construction site production 
environment. This kind of behavior often involves an intricate political dimension within 
the company; business support units may try to justify financial claims or even their own 
existence by initiating new ventures instead of serving the revenue making organization,
which is the building projects in the case of construction companies.

The result of these differing political agendas of ICT development and implementation within
an organization is often that new ICT systems repeatedly becomes severely misaligned on
the individual user level. This failure of over and over again not recognizing the 
operational context in which the technology is going to be used often leads to a negative 
attitude towards implementation and use of new ICT among the users in the organization.
If the level of user acceptance was low to begin with, this will eventually undermine the 
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culture of technology adoption in the organization totally. So the struggle facing Skanska
is the balance of objectives and political agendas of corporate management, supporting
staff functions and the operational user perspective to achieve a successful strategic 
outcome.

So far the mobile ICT project at Skanska Sweden has managed to balance these issues
successfully. It was initiated as a global change process, coordinated from representatives 
of the top management of Skanska, but it tries not to be a project that pushes inefficient 
technical solutions into the hands of the construction site personnel. Instead, the 
approach so far has been to listen to the information needs and communication demands
of the production environment and trying to translate that to appropriate mobile project 
communication tools. The tablet computer project has emphasized the important role of
getting the users of the technology involved in the development and implementation
process from the beginning. Getting the appointed key user champions and pilot test 
persons acquainted with the technology and let them explore, figure out and explain 
potential usage and application areas of the tablet computer for the development team is a 
central approach of the project. This integrated socio-technical teamwork process 
emphasizes the dialogue and collaboration between the proposed construction site users 
and the ICT staff at Skanska to be able to translate practical on-site communication issues
into useful ICT tools that generate improvements. The essential source of information is 
obtained through the frequently occurring feedback meetings in which both users and
technical developers are participating. During these meetings the key user champions and 
the other test users can describe how they are using the tablet computer, for what 
purposes and in what situations. This information can then be used to identify positive 
and negative effects of specific tablet computer applications and user interfaces as well as 
the effects of the use of the technology in general in the production setting. Skanska
Sweden has an intranet-based construction project management procedural system that 
contains administrative tools, documents and routine descriptions. This supportive 
construction project management framework is called ‘Vårt Sätt Att Arbeta’, VSAA. The 
tablet computer project tries to find new ways to co-develop VSAA administrative work
practices together with a more suitable technical approach to improve organizational 
routines as well as the usefulness and benefit of administrative ICT tools for construction 
operations. This reveals a long-term strategic perspective of partially changing the current ways 
of conducting business, and matching this with an appropriate and sustainable
technological solution with mobile computing as a main facilitating concept. 

The described way of collaborating and communicating within the tablet computer 
project group also enables the vital mutual understanding between production site
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personnel and the ICT support unit within the company. ICT developers will enhance 
their knowledge of the complexity of introducing the mobile technology in the
construction site setting, and may realize that their conceptions of the information and
communication issues in the production environment as well as the needs and demands 
of the construction site personnel are somewhat simplified or incorrect. The construction
staff user on the other hand may understand the possibilities of the new technology and 
develop a positive attitude towards adopting new ICT solutions that is actually improving
their work. The users may also be able to better comprehend how the existing ICT based
business support systems work, how they are designed, why they are constructed and 
integrated the way they are, and how and why this determines the possibilities and 
delimitations for further development of new ICT tools. This form of technological path-
dependency or technological trajectory that is both enabled and restricted by existing
capabilities, processes and circumstances is common in any development process within 
an organizational context (for further discussion of these mechanisms, see for example 
chapter five in Tidd et al., 2005). 

From the ICT perspective Skanska Sweden is striving towards a service oriented business 
support platform that enables flexible system architecture for supporting different needs
and demands of the organization (Nulägeskartläggning – ‘tillhandahåll IT’ 
processutveckling, Skanska 2005). Interviews with ICT unit staff at Skanska reveal that 
there are two main technical components missing for the realization of that concept; a 
centralized document management system and a personalized presentation layer through 
a user portal tool. These issues are critical to resolve to achieve full generic access,
mobility of data and individual adaptation of information and communication resources 
(see figure 1, page 6). The existing limiting technical factors can prevent the realization of 
appropriate construction site mobile computing practices through the tablet computer 
platform.
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4   THE ROAD AHEAD

A well functioning development of an industry involves both radical and incremental
changes, both on the social organizational side as well as technological aspects. The
challenge is handling these change processes to make it work in a coordinated fashion.
New changes, large or small, introduced in construction will probably not turn into an
immediate success. Tweaking both organization and technology will be necessary to
achieve an appropriate configuration. The pieces of the puzzle do not fit together from 
the beginning and it is through the continuous trial and error process of implementation 
that eventually will lead to a configuration of technology, business communication
processes, work practices and organization that is acceptable and good enough. This involves 
large and small parallel configurational changes on many organizational and technological
levels.

There is a general drive in the construction industry towards the development of an 
industrialized building process in the anticipation of achieving faster completion of 
construction projects and radically decreased production costs. One of the ideas of the
industrialized building concept is to turn the current construction sites into assembly sites
that require less human and material resources. So far there is little evidence that these 
lean production methods are in fact creating the expected benefits and improved performance
that many construction companies are hoping for. Also, the industrialized building 
projects comprise only a fraction of the turnover of the construction enterprises today, 
which make these projects more image-making cutting-edge products towards customers 
and competitors rather than important business cash-cows. In the short run, there is of 
course more benefit and performance potential to improve the existing processes of 
construction practice instead of focusing on new systems of building.

The Skanska group has a general corporate development strategy that is based on two 
parallel overall change processes (based on Skanska operational risk assessment model,
Skanska 2004; Kommunikationsplan, Skanska 2005; Annual reports, Skanska 2004 and 
2005). The first process involves improving performance in existing business activities. This has a 
focus on improving efficiency, productivity, risk assessment and construction quality of 
construction projects through development of better work routines, use of new materials 
and technology and improvement of business support functions and tools. The second 
overall business change process targets the development of a significantly more efficient construction 
process in the future. This primarily evolves around ideas about industrialized manufacturing 
processes and lean production methods applied to a construction context, with the car 
industry as the main role model. This includes for example centralized electronic 
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purchasing and prefabricated building systems. These two development processes within 
Skanska actually have somewhat contradicting purposes and goals. The company is trying 
to enhance performance and quality and reduce risks in its existing business processes by 
improving work routines and introduce new technological solutions into the production
environment. At the same time, Skanska is trying to introduce an industrialized building
process with flexible prefabricated building systems, slimmed organizations and 
production teams. Looking at it from a short-term perspective, this is the opposite
direction of refining and rationalizing the current way of doing business. This 
development path introduces increased risks and start-up inefficiencies of new design and 
manufacturing processes, changed work practices and new ways of organizing and 
completing projects. 

Nevertheless, this industrial development process is almost inevitable. The general 
industrialization concept involves all the continuous and discontinuous processes of 
achieving higher degree of maturation, rationalization and sophistication of an existing 
industry. In this ongoing development the construction sector has highlighted the 
importance of prefabricated building systems. These ideas of an industrialized production 
process are certainly not new. Already in the 1930’s Foster Gunnison introduced these 
concepts and was looked upon as the ‘Henry Ford of housing’ (Hounshell, 1984). But
these production techniques have so far not shown considerable performance increase 
compared to the traditional way of construction and comprise only a peripheral business
activity in larger construction companies. Ahead, it is likely that the focus on the 
development of the prefabricated building processes will be complemented and nuanced 
with other less disruptive technological and organizational improvements. In this way, the 
industrialized agenda of the construction industry will be linked together and co-
developed with current construction project practices. Consequently, the concept of what 
really could be called an industrialization of the construction industry and the evolution of
the construction process will always be regulated by the constraints of the site-based
production (Dainty et al., 2006). Further development of project communication practices
and improved on-site coordination of production activities will be fundamental 
prerequisites to be able to drive the industrialization process forward. The question can 
therefore be raised if the construction industry partially is focusing on the wrong things in 
this development process? 

Mobile computing production tools could be looked upon as one of many small 
contributions to achieve rationalization of the existing production process. These changes 
initially affect the methods for administrating and communicating construction project 
data at the individual operator level. But in the bigger perspective it also contributes to the 
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industrialized development process leading to a more effective construction industry as a 
whole, whatever the concept industrialized may imply in building projects the future. This 
aspect of mobile computing involves finding new concepts and solutions for enabling 
improved real-time problem-solving, collaboration and exchange of project data in the
reactive construction environment, contributing to sort of an industrialization of project 
communication in the same way that the industry want to go from a handcraft to a 
manufacturing production paradigm. Performance improvements of construction projects
are delivered through effective collaboration between the parties involved. Effective 
communication is the prerequisite of any attempt to change the ways in which the
industry operates. The improvement of project communication processes may change the 
organization of future projects and how its business activities and work routines are 
designed, planned, performed and follow-upped. This can result in the just-in-time
deliveries and the more industrialized and rational business processes that the 
construction industry in fact is striving for. Mobility of data, on-demand access of
information and enhanced communication tools at construction sites could be important
components of this development process. The full recognition and determination to 
improve collaborative communication and information exchange will probably have 
considerable effects on the industrialization process of construction projects. Getting the
construction sites up to speed with the rest of the project phases is starting to become a 
focal point for the construction industry. That is a welcomed change of attitude in a
project based industry that historically has seemed to have taken appropriate project 
communication practices for granted. 

The continued focus of the research project will be on the incremental improvements of 
project communication processes at construction sites through mobile computing tools 
and applications. The management of the socio-technical implementation process to 
create the necessary usefulness for the individual operator at different levels of a 
production organization will be the primary focus for further research. Identifying and 
evaluating the benefits of the technology will be key issues in this implementation
process. The research project will also continue to study how mobile computing project 
communication tools fit in as a component in the wider long-term development
perspective of creating a more industrialized and rational construction process. 

The current case study at Skanska will be the continued primary source of input for the 
study of these research themes. The situation facing the company of properly balancing
their mobile computing endeavor is of great interest for the research project. The initial 
setup of the tablet computer project described in the previous chapter indicates that it
could result in either total success or complete failure. Through the discussion presented 
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in this thesis, a complex web of interdependent perspectives has emerged relating to the 
main concepts of usefulness, benefit and implementation. To conclude this introductory 
cover essay, a framework of issues for further research is outlined relating specifically to 
the continued case study. 

As been highlighted throughout this thesis the usefulness perspective is at the core of the 
issues studied in this research project. It will be interesting to continue to follow the
dynamics of the targeted users in Skanska’s tablet computer project and see how the
composition of the user group will be changed over time. The project started with 
addressing the needs of management personnel at construction sites. Will that perspective
be extended to include construction site workers in the future? In that case, what are their 
specific needs and demands? These questions relate to the fundamental issue of what the
usefulness of mobile computing really consists of regarding both technology and people.
There are probably separate information needs and communication demands on different
organizational levels. For example, the view on the appropriate design of a mobile 
computing user device may be diversified among different kinds of construction site
personnel because of their separate ICT needs to conduct their construction activities
effectively. Once again, this stresses generic access, mobility of project data and individual 
adaptation of information and communication resources that have been advocated and 
discussed throughout this thesis.

The benefit perspective poses many interesting issues for further exploration in the case 
study. One of the main themes raised in this thesis is the improvement on-site presence, 
coordination and leadership of construction site management staff through the
introduction and use of mobile computing technology. The effects of mobile computing 
on construction project management practices will be further explored in the continued 
research. Looking more closely at the specific case, the question is what the drive is for
Skanska when making a major investment and effort in mobile ICT for production 
operations. What is it the company really wants to achieve? This could range from a vague
idea of that the tablet computer user device could improve the administration of specific
on-site construction activities to an explicit conviction and determination of that the
whole concept of mobile project communication can facilitate the enhancement of 
project business coordination altogether. Most likely, strong political agendas within the 
company will also affect the benefit focus of the project. Maybe the most typical situation 
is when the operational user organization is overrun by the corporate management in the
pursuit of a fast ICT project delivery. Failing to recognize the socio-technical long-term 
development process of ICT implementation and only focusing on fast realization of the
technical solution, however misaligned it might be, will have dire consequences for the 
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whole value-making chain of creating usefulness, user acceptance, organizational adoption 
and resulting benefits. Another interesting aspect relating to the pursuit of ICT benefit is
the vanity versus performance objective of the technology investment. If leading persons and 
groups of people within Skanska direct the mobile computing project to serve their own 
personal goals or mainly for the purpose of communicating a hi-tech image of the firm to 
the public, then much of the foundation for generating organizational benefit and 
business value of the technology will probably be lost. 

The discussion from the previous chapter and the issues raised above make it quite clear 
that the tablet computer project at Skanska inherently includes a socio-technical
implementation process where involved people on various organizational levels have
different agendas and goal orientation of the project. The dialectical change perspective of 
identifying and balancing opposing organizational viewpoints and agendas of the mobile 
computing implementation process is an interesting aspect for further investigation. How 
is the mobile computing implementation process conducted at Skanska and whose
opinions and objectives of the project will in the end prevail? As the project develops, will 
there be an increased attention to delivery of results which may include stricter focus on 
hard financial benefits and leave out the usefulness perspective? 

A concluding reflection can be established from the results of the research so far:
Appropriate mobile project communication practice is not a matter of technical choice, it 
is a socio-technical selection process ultimately determined by the behavioral collaborative 
business patterns of the organization.
The technology enables mobility, but it is the user that is mobile.

37



38



SOURCES

Publications

Boivie, I (2005). A fine balance: Addressing usability and user’s needs in the development of IT
systems for the workplace, Ph.D dissertation, Uppsala University, Uppsala. 

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

Denzin, N.K, Lincoln, Y.S (editors) (1998), Strategies of qualitative inquiry, Sage publications, 
Thousand Oaks. 

Engineering News-Record (2005), Top 225 international contractors and the top 225 global 
contractors – 2005 electronic edition (August 22-29, 2005), McGraw-Hill Construction, New 
Jersey.

Fangen, K (2005). Deltagande observation, (English translation: ”Participant observation”), 
Liber Ekonomi, Malmö.

Hounshell, D.A (1984). From the American system to mass production 1800-1932, John Hopkins 
University Press, Baltimore.

Milgrom, P and Roberts, J (1992). Economics, organization & management, Prentice-Hall, 
Upper Saddle River. 

Mähring, M (2002). IT project governance, Ph.D dissertation, Stockholm School of 
Economics, Stockholm. 

Nielsen, J (1993). Usability engineering, Morgan Kaufmann, San Francisco. 

Nilsson, K, Isaksson, L, Levander, G and Olofsson, T (2003). Field force automation in 
construction: The prerequisites for increased efficiency and quality of service using field force automation,
Final report, Luleå University of Technology, Luleå. 

Poole, M.S, Van de Ven, A.H, Dooley, K, Holmes, M.E (2000). Organizational change and 
innovation processes: Theory and methods for research, Oxford University Press, Oxford. 

39



Seale, C, Gobo, G, Gubrium, J.F and Silverman, D (editors) (2004), Qualitative Research 
Practice, Sage Publications, Thousand Oaks. 

Stake, R.E (1995). The art of case study research, Sage Publications, Thousand Oaks. 

Tidd, J, Bessant, J, Pavitt, K (2005). Managing innovation: Interacting technological, market and 
organizational change. Third edition, John Wiley & Sons, Chichester. 

Wikforss, Ö (editor) (2003). Byggandets informationsteknologi: Så används och utvecklas IT i 
byggandet, (English translation:”Information technology in construction: So is IT used and 
developed in construction”), Svensk Byggtjänst, Stockholm. 

Wikforss, Ö (editor) (2006). Kampen om kommunikationen: Om projektledningens 
informationsteknologi, (English translation: “The struggle of the communication: About the
information technology of project management”), Research report, Royal Institute of 
Technology, Stockholm.

Yin, R.K (2003). Case study research: Design and methods. Third edition, Sage publications,
Thousand Oaks. 

Case study material 

Document management case study, Duke University CIEMAS project, Skanska USA Building,
August 2005. 

Nulägeskartläggning – “Tillhandahåll IT” processutveckling, Skanska Sverige IT, 2005-04-05. 

Process for selecting and implementing ’integrated information systems’, Skanska AB, April 2003. 

Skanska operational risk assessment (ORA) model, Skanska Financial Services, 2004-11-01. 

Projektdefinition: Tablet PC – Ett framtida arbetssätt?, Skanska Sverige, 2006-01-09. 

Kommunikationsplan 2005, Skanska Sverige, 2005-04-12. 

Programhandbok, Skanska Sverige, March 2005. 

Annual report, 2004 and 2005, Skanska AB. 

40



Vårt Sätt Att Arbeta (VSAA), intranet-based supportive construction project management 
framework, Skanska Sweden, regularly accessed during the fall of 2005. 

Meeting protocol, regional IT coordination meeting, Skanska Sverige, April 21-22, 2005. 

Meeting protocols and project documentation, Gamla Filmstaden, Skanska Sverige – 
Region Hus Stockholm Syd, 2005-08-18 – 2005-12-20. 

Daily journal notes, case study observations, Gamla Filmstaden and the tablet computer
project at Skanska, 2005-08-18 – 2005-12-20. 

17 interviews at Skanska AB, including ICT professionals, site production personnel and 
employees at business support units. Conducted during 2005-08-26 – 2006-02-08.

41
























































































	COLOR
	Paper I-VII svart.rdo
	alexander_paper1.pdf.rdo
	Paper I-VII svart.rdo
	alexander_paper2.pdf.rdo
	Paper I-VII svart.rdo
	alexander_paper3.pdf.rdo
	G5 nya.rdo

