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Abstract 

This thesis proposes the use of a sociotechnical systems approach for analysing project 
management in nondeterministic project progress. The academic context of the 
research covers the domain of general systems theory, more specifically sociotechnical 
systems, and that of project management. The empirical part of the research comprises 
of a questionnaire spread amongst project managers in technical service firms in the 
built environment sector. The research shows that there are research opportunities in 
project management to which the sociotechnical approach to temporary project 
organisations can contribute.  
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1. Introduction 

Projects in the built environment sector often include many stakeholders with different 

interests, ways of working and specialisations, which can make a project complex and its goal 

vulnerable. Ideally, a project goal is guarded by a well-functioning temporary organizational 

structure, wherein project staff and managers report their activities to their superiors (Maylor, 

2010). If a project is off track, correction actions are instigated to make sure that the project goal 

is reached. When a project is completed, a post-project review compares the achieved result with 

the original plan. 

The above description of project control implies a solution-focussed attitude of project 

staff and managers. Limited by time and money, they should execute project activities with the 

project goal in mind. Moreover, every project has a high degree of uniqueness (Maylor, 2010) and 

thus needs a tailor-made combination of activities to reach its goal. The concepts of project 

control and uniqueness make a more theoretical and generic approach to project analysis not 

obvious. Nevertheless, such an approach is the subject of the present research. It will investigate 

the theoretical possibilities of applying a sociotechnical systems approach to project progress 

analysis. 

1.1 Research questions 

The present research revolves around an uncommon and theoretical approach to 

analysing project progress in technical service firms in the built environment sector. The research 

questions is based on several opportunities in project management research that have been 

distinguished, on the limited application of the sociotechnical system approach to processes and 

on an observation of the author: project managers solve problems more than they analyse them. 

The main question that the present research will answer is: 

Do project management theory and sociotechnical systems theory allow for an application of 

sociotechnical concepts to the analysis of nondeterministic project progress? 

Sub questions include: 

- Does the approach, as described in the main research question, fit to any recognized 

research opportunity in project management theory? 

- As opposed to project management theory, what research opportunities do derive from 

project management practice? 
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1.2 Purpose 

The main goal of the present research is to lay a theoretical foundation for an empirical 

research, by carrying out a conceptual exploration in the domains of project management and 

sociotechnical systems theory. It should be clear that the present research doesn't aim to design a 

new project management execution method nor does it want to operationalise the concepts from 

sociotechnical theory in a project management environment right away. 

1.3 Delimitations and scope 

The theoretical part of the present research focuses on project management research and 

theory and sociotechnical systems theory. Related subjects as organisational learning and 

knowledge management are not taken into consideration, as these subjects relate more to the 

processes that occur after problem solving and not to identification and analysis of problems. 

The empirical part of the present research focuses on non-deterministic projects in 

technical service firms in the built environment. This means that the empirical research focuses 

on project management practice in technical service firms that initiate projects to contribute to 

the design and planning on the built environment. Hereafter this kind of project will be referred 

to as built environment design projects. 

1.4 Positioning 

Although the present research will introduce concepts from sociotechnical theory, the 

main topic is still project management. Not only does the empirical part of the present research 

focus on firms in which project management is one of the core business activities, also the 

theoretical part aims to contribute to expanding project management theory. Project 

management is an important topic within the field of industrial engineering and operations 

management (Salvendy, 2001). It is therefore that the present research is positioned within the 

field of industrial engineering and management. 

1.5 Methodology 

The present research uses different ways of generating knowledge and consists of both a 

theoretical and a practical part. The theoretical part of the present research focuses on existing 

theories and ways in which these theories can be interpreted and combined. The practical part of 

the present research focuses on the collection of qualitative data from people in order to get a 

better understanding of a situation in practice. In both theoretical and empirical context, this 
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research is focused on exploration and possibilities for generating new knowledge and is 

therefore qualitative and interpretivist. 

2. Literature review: research opportunities in project management 

This section will introduce the reader to the relevant opportunities in project management 

research that have been identified. The research opportunities have been derived mainly from 

two papers, in which the authors provide an extensive overview of (trends in) existing research in 

project management and the opportunities that derive from it. 

Using elements from systems theory to analyse and better understand project progress 

may contribute to project management theory. Theories of projects are defined as 

“conceptualizations and models that explain and predict the structure and behaviour of projects” 

(Söderlund, 2004, p. 186). As the present research focuses on the analysis of project work that is 

ongoing or finished, the element of predicting the structure and behaviour of project is not 

included in the definition used. Thus, in the context of the present research, a theory of projects is 

defined as follows: conceptualizations and models that explain the structure and behaviour of 

projects. 

2.1 Social elements of project management 

Söderlund (2004) distinguishes between five questions that might further facilitate the 

building of project management theory. The present research aims at contributing to possible 

answers to two of these questions, being 1) how do project organisations behave? and 2) what 

determines the success or failure of project organisations? Hereafter, both questions will be 

discussed and together will be related to the present research. 

2.1.1 Project organisation behaviour 

In project organisation literature, the understanding of social themes like “learning”, 

“participation”, “commitment” and “action” is mentioned as crucial when investigating behaviour 

of project organisations (Söderlund, 2004). However, the many models found in project 

management that exist today do not increase our understanding the aforementioned themes. The 

themes all refer to something that project staff can undertake and which can have an influence on 

the behaviour of the project as a whole. Herewith, the study of project behaviour becomes a 

highly social study. 

2.1.2 Success and failure of projects 
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A great number of researches in project management focuses on determining critical 

success and failure factors in projects. Although recognizing the importance of these studies, 

Söderlund (2004) argues that future research should be more focused on real life project 

management and the social embeddedness of project management. As with project organisation 

behaviour, again the social aspect of project management is stressed. 

However, when making his point on the surplus of critical success and failure factor 

studies in project management, Söderlund illustrates a research background that only indicates a 

tendency towards critical success factor thinking and less so towards critical failure factor 

thinking. When referring to the history of research in project failures and how this has motivated 

scholars to start researching project success, Söderlund relies on the publications of empirical 

studies in project management journals and books in the 1980s. 

2.2 Measuring progress in nondeterministic projects 

There are several arguments to state that the possible reasons for project failure, 

including reasons for problems in project progression, have changed since the 1980s. Firstly, 

project management is now applied to a wider range of business applications with different 

characteristics (Hall, 2015). Simply applying findings from old studies on critical failure factors to 

new project management applications could lead to wrong conclusions or could prevent 

researchers from looking for contemporary reasons for project failure. Secondly, and related to 

the first argument, in the 1980s project management had just been established as a professional 

field and most of project management practice in those days would now be considered traditional 

and deterministic (Hall, 2015). In a typical deterministic project, the “eventual configuration of 

the project is known before the start of the execution phase” (Hall, 2015, p.947). As opposed to 

traditional projects, many present-day projects are nondeterministic, which means that “the 

eventual project configuration needs to be found as part of the execution process” (Hall, 2015, 

p.947). 

Hall (2015) argues that projects that are raised to develop a new product or service can be 

classified in a midrange application; they have characteristics of both deterministic and 

nondeterministic projects. Typically, a product development team knows what kind of product 

they’re looking for and what attributes it should have (deterministic), but there are several and 

sometimes unknown ways in which this development can take place (nondeterministic). It is not 

completely by chance that projects in the development of the built environment demonstrate the 

same characteristics. The similarities between new product development and building design and 
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construction have been studied before and it seems that the two type of projects share principles 

(Mikulina, 1998). In this context, built environment design projects are usually characterised by a 

mix of the two aforementioned types of projects: a nondeterministic design process has to lead to 

a deterministic and engineered end product. 

The application of project management in (partly) nondeterministic projects can lead to 

difficulties in estimating progress (Hall, 2015). If the goal of a project is more or less clear but 

there are different known and unknown means of reaching that goal, much of the value of the 

project will be delivered at completion. During the project it is hard to determine how much value 

is added by the different project tasks, because nobody knows if these tasks will actually 

contribute to the final product. Due to this haziness in added value it is hard for project managers 

to determine project time and cost variance during the project execution phase. This in turn 

makes it difficult for them to reallocate project resources. The described difficulties in estimating 

progress and allocating resources may rise the question if the behaviour of project sub systems 

can be a progress indicator instead. 

2.3 On organisational learning and knowledge management 

In project organisations, the following challenges often emerge during the process of 

problem solving; 1) problems are complex and are difficult to structure, and 2) project managers 

and staff are focused on solutions and not a thorough analysis of the problem itself (Maylor, 

2010). Under pressure of limited resources, a solution-focused attitude of project managers and 

staff is needed to make a project successful. However, this attitude may underestimate the 

learnings that can be drawn from analysing problems more thoroughly. Also during completion 

and review of a project, this situation may occur. Many organisations do not give project staff the 

required time to review projects, but preferring them to continue to the next project. The 

so-called hedgehog-syndrome occurs when project staff does not learn from previous projects 

and makes the same mistakes in new projects. 

Although the above description of a typical problem-solving process in projects has 

implications for organisational learning and knowledge management, these two research fields 

are not considered part of the scope of the present research. This is because organisational 

learning and knowledge management are especially important when transferring learnings from 

projects to other projects or institutionalising the knowledge within the organisation. On the 

contrary, the present research is focused on determining the failures in which these potential 

learnings are rooted. The literature reference that is given above stresses the importance of 
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problem analysis in projects. 

3. Theoretical framework  

This section will firstly introduce the reader to the relevant theoretical frameworks in the 

domains of sociotechnical systems theory and project management. Secondly, the present 

research will be positioned in the existing bodies of knowledge and it will become clear which gap 

it aims to fill. 

3.1 Sociotechnical systems 

To understand the concepts of the sociotechnical system approach, an introduction in 

general systems theory (GST) is needed. The general systems theory was first described by the 

Austrian biologist Ludwig von Bertalanffy and proposes a systematic approach to the world 

around us, where more or less everything can be regarded as a system (Blomkvist & Johansson, 

2016). The core of the concept is the possibility of identification of characteristics that all systems 

have in common, which are: the existence of a process that transforms input into output, a 

feedback loop, an environment to the system, a hierarchy of sub-systems within the system and 

systems mutually, and a goal that can be reached in multiple ways (equifinality). As the name 

general systems theory implies, the systems approach is applicable to almost everything and is 

therefore sometimes questioned as a unique research area (Blomkvist & Johansson, 2016). To 

narrow down the research field and to make the connection with the research field of project 

management, the following paragraphs will focus on both the technological and social concepts 

within the general systems theory. 

The technological systems approach refers to a non-unitary view of technology 

(Dedehayir, 2009). In this view, a technological phenomenon is seen as a hierarchically 

structured system that consists of connected sub-systems. The technological systems approach 

not only makes it possible to distinguish different technological sub-systems but, more 

importantly, makes it possible to analyse how these sub-systems are related and how they 

interact. However, this view still only considers merely technological sub-systems of a system. 

Whereas a pure technological systems approach does not involve any social sub-systems, 

so does a sociotechnical systems approach (Bijker, Hughes & Pinch, 1987). Besides technological 

sub-systems, a sociotechnical system also recognizes the (influence of) end-users and the creators 

of the technology. These social sub-systems can be individuals, groups or organisations and, 

depending on how the border of the sociotechnical system is defined, they can be influenced by 
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external factors. This again corresponds to the idea of Von Bertalanffy that any system that 

interacts with the environment should not be interpreted as an isolated system (Blomkvist & 

Johansson, 2016). 

In literature on technical systems there is a number of concepts with which a sub-system’s 

progress towards a goal can be described. These concepts are mainly used to determine to what 

extend sub-systems are lagging behind compared to other sub-systems. Two historians of 

technology have published works that clearly distinguish between two or more ways of describing 

lagging sub-systems (Bijker, Hughes & Pinch, 1987; Rosenberg, 1976). Hughes distinguishes 

between the bottleneck, reverse salient, drag, limits to potential, emergent friction and systemic 

efficiency. Rosenberg focuses on the concept of technological imbalance, while also briefly 

naming the concept of the bottleneck. 

There are several reasons to limit the application of the aforementioned concepts in the 

present research. Firstly, in his publication, Hughes does not clarify whether the concepts that he 

mentions correspond to different ways in which sub-systems lag behind or that they all refer to 

the same concept but in different environments or industries. The amount of definitions in the 

publication by Hughes is limited. Additional literature that too distinguishes between all the 

aforementioned concepts and also contextualises and defines them is absent. Secondly, 

Rosenberg’s technological imbalance only focuses on technological sub-systems and does not 

recognize the existence of social elements, which makes it not fit for an application to project 

management, in which people are one of the main resources. The present research therefore 

focuses on the two concepts that are most well defined in literature and which recognize both 

technical and social elements: the bottleneck and the reverse salient. Differences between these 

concepts can be small and nuanced. Generic definitions need to be given as a basis before 

applying these concepts to a practical project environment for the purpose of analysing project 

progress. 

3.1.1. The Bottleneck 

In the sociotechnical systems approach, a bottleneck can be described as a sub-system 

that curbs the performance or output of a complete system but does not necessarily prevent the 

complete system from reaching its goal to a satisfactory level (Dedehayir, 2009). The bottleneck 

usually occurs in a linear system with connected processes in sequence. This makes the 

bottleneck concept quite rigid, as it does not leave much space for processes to occur parallel or to 

be not connected in one linear system (Bijker, Hughes & Pinch, 1993). 
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3.1.2 The reverse salient 

A sub-system in a larger system that doesn't develop sufficiently may hold back the 

system as a whole in reaching its goal, in which case the sub-system is identified as a reverse 

salient (Dosi, Gianetti & Toninelli, 1992). "A salient is a pronounced projection or bulge in an 

advancing front; a reverse salient, an oxymoronic concept, refers to a part of a front that lags 

behind" (Dosi, Gianetti & Toninelli, 1992, p.97). In a sociotechnical system, the reverse salient 

sub-system is lagging behind in comparison with other sub-systems, which are not necessarily 

connected in a linear process. The reverse salient concept has proven to be useful in analysing the 

history of technology and is sometimes used to predict innovations within younger technological 

systems. Figure 1 shows an example of using the salient and reverse salient concept in the 

analysis of the development of an electric light and power system. 

 

Figure 1: Electric light and power system with reverse salient (Dosi, Gianetti & Toninelli, 1992, p. 99). 

3.1.3 Comparison and relation between the concepts 

When comparing the bottleneck and the reverse salient, some similarities and differences 

arise. The main difference between the reverse salient and the bottleneck is that a reverse salient 

can hold back the development of the complete system to a satisfactory level, where the 

bottleneck cannot. The performance of a system can be limited due to a sub-system that acts as a 

bottleneck, but the bottleneck doesn’t require improvement if the larger system’s performance is 

satisfactory (Hughes, 1983). But when a higher level of performance of the same system is 
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needed, the bottleneck may turn into a reverse salient, which holds back the system from 

reaching the required output performance. 

Another difference between the bottleneck and the reverse salient relates to the degree of 

complexity the concepts allow systems to have. The reverse salient describes complex and uneven 

progression of sub-systems, which makes it more suitable for analysing parallel sub-systems than 

the bottleneck (Bijker, Hughes & Pinch, 1993). 

Existing research in management hardly cites the sociotechnical concepts that describe 

lagging sub-systems in larger systems, like the reverse salient (Dedehayir, 2009). When it does, it 

relates to strategic management and not at all to project management. This results in a perceived 

gap between research in the fields of project management and the reverse salient concept. 

However, strategic management and project management become more and more acquainted, as 

both are increasingly occurring activities in a project management office (Hobbs, 2007). The 

aforementioned perceived gap between the sociotechnical and project management domain and 

the designated route between the two via the shared relation with strategic management indicates 

an opportunity for the construction of new project management theory. 

3.2 Project management 

To be able to bring together concepts from the sociotechnical systems approach and its 

theoretical compeers in project management knowledge, an introduction to the main 

characteristics of project organisations and project management is required. Some characteristics 

of projects have already been given in the review of opportunities in project management 

research. This section will elaborate more on the basic characteristics of projects. 

The Project Management Institute defines a project as “a temporary endeavour 

undertaken to create a unique product or service” (Project Management Institute, 2004, p.5). 

Projects exist in all kinds of different appearances. No matter how big or small or how short or 

long run the project is, what is most important is that the project is a unit with set boundaries, a 

temporary existence and a specific goal (Meredith & Mantel Jr., 2009). 

Besides uniqueness, temporality and focus, important characteristics of projects include: 

- A project can be seen as a social construction (Maylor, 2010). Although a lot of projects 

involve technology, it is still people that find a reason to come together and carry out a 

linked set of tasks. This also means that a project organisation usually knows a high 

degree of conflict (Meredith & Mantel Jr, 2009). Besides the battle for resources (time, 
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money and personnel), a common conflict in many projects roots in the different 

definitions of project success that the various stakeholders apply. 

- Projects tend to interact with other projects within the same organisation, with the 

functional departments of an organisation and with projects in other organisations 

(Meredith & Mantel Jr, 2009). Besides conflicts that are mentioned above, projects can 

also collaborate with each other and lead to cross-fertilisation. 

3.3 Theoretical merger 

After the introduction of both the sociotechnical systems theory and project management 

theory, it seems that there are some similarities between the two bodies of knowledge. Both 

theories recognize a closed entity (system or organisation) with input (needs) and output 

(product or service). The entity has an environment and furthermore consists of smaller entities 

(sub-systems or groups). Finally, both the nondeterministic project organisation and the 

sociotechnical system have a goal that is set but that can be reached in multiple ways. Because the 

reverse salient recognizes parallel and complex change, this concept from sociotechnical theory is 

more appropriate to use in a project environment then the bottleneck concept. 

An example of a visualisation of the application of the reverse salient in a typical 

nondeterministic project in the built environment sector, is given in Figure 2. Note that some 

sub-systems are not necessarily part of the own company, but are external. They are however 

crucial for the project to reach its goal and are therefore considered part of the model of the 

sociotechnical system. 
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Figure 2: sociotechnical system of an urban project with reverse salient. 

4. Empirical research 

The literature review has shown what relevant research opportunities are present in 

project management theory and how the present research wants to contribute to it. It has also 

shown that there is a gap between project management theory and the sociotechnical systems 

theory. However, the fact that this gap exists does not necessarily mean that closing it will lead to 

new knowledge that will contribute to the existing project management body of knowledge, be it 

in theory or practice. The empirical part of the present research has been designed to determine 

whether project progress is a relevant topic in project management practice and if there is too a 

motive for a more elaborate research in measuring project progress. 

4.1 Method 

In this section the method of the empirical part of the qualitative research, which 

comprises of a questionnaire, will be discussed. It clarifies the goal of the questionnaire, what it 

aims to contribute to the complete present research and what means are used to execute it. After 

this section the results of the empirical research will be discussed in the results section. 

The questionnaire is designed to determine how project managers and project staff in 

technical service firms in the built environment sector identify and experience problems in 

project progress. The questionnaire consists of mainly open and a few closed questions. All of the 
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questions are qualitative; none of the questions are aimed at obtaining quantitative data. The 

varied set of questions addresses different aspect of (problems in) project progress. One the one 

hand, the answers to these questions provides insights in the specific project management 

practices of the respondents. On the other hand, the answers to the questions reveal to what 

extend the different project managers think differently or the same about a certain topic. 

Respondents will be project staff and managers in technical service firms in the built 

environment sector 

The questionnaire has been made with Google Forms and has been presented to project 

managers and staff by including a hyperlink in an email. The questionnaire can be reached 

through the following hyperlink: http://goo.gl/forms/MeY40MU2Rw. A copy of the 

questionnaire is included in Appendix I. 

4.2 Results 

The results of the questionnaire can be reached through the following hyperlink: 

https://docs.google.com/spreadsheets/d/1RwJYpTindZ30TCprAGvGUG27DxtWTMQcIN7bCF

EfZwk/edit?usp=sharing. A copy of the results of the questionnaire is included in Appendix II. 

4.3 Analysis 

The results show that there are aspects of problems in project progress that are 

experienced very different by the respondents and that other aspects are experienced more or less 

the same. 

Different experiences with (problems in) project progress include: 

- Monitoring project progress 

- The kind of problems in project progress that are identified 

- The degree to which these problems lead to a potential standstill of the project as a whole 

- The way problems in project progress are identified 

- The way problems in project progress are analysed 

- The difficulties in analysing the problem and solving the problem after identification 

- Reasons for poor project performance 

- The root of a problem in project progress 

Similar experiences with (problems in) project progress include: 

- The degree of recurrence of problems in project progress 
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- The urgency in analysing the problem and solving the problem after identification 

- Perceived learning from problems in project progress 

- Room for improvement in learning from problems in project progress 

5. Conclusion 

After the theoretical and empirical research, this section aims at answering the main 

research question and the sub-questions. The main research question is: 

Do project management theory and sociotechnical systems theory allow for an application of 

sociotechnical concepts to the analysis of nondeterministic project progress? 

The answer to this question is: yes, partly. Project management theory and socio technical 

systems theory share some characteristics, which makes it possible to view a project organisation 

as a temporary sociotechnical system. It seems that the reverse-salient concept from the 

sociotechnical approach is most applicable to the project organisation, because it recognizes 

parallel development of organisational sub-systems that work independently but towards the 

same project goal. 

Concerning the sub questions, these can be answered as follows: 

Does the approach, as described in the main research question, fit to any recognized research 

opportunity in project management theory? 

The answer to this question is: yes, a sociotechnical approach to the analysis of project 

work might contribute to research opportunities in project behaviour. Project behaviour is one of 

the fields which is recognized in literature as a field with research opportunity (Söderlund, 2004). 

The sociotechnical approach takes the social and technical entities that exists in project 

organisations as a basis for behavioural study. By decomposing the project organisation into 

these entities, the sociotechnical approach might make it easier to study project behaviour. 

As opposed to project management theory, what research opportunities do derive from 

project management practice? 

 The answer to this question is: the empirical part of the present research shows that there 

are a lot of topics in project progress on which project managers differ in their experiences and 

there are less topics in project progress on which project managers agree. However, the things 

they agree on all relate to the fact that there is a lot room for improvement when it comes to 

learning from problems in project progress. 
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6. Discussion and Limitation 

This thesis aimed to expose research opportunities in project management and how the 

socio technical systems approach can contribute to building new theories in project management. 

After analysing literature and the theoretical framework it can be concluded that a systematic and 

sociotechnical approach to project management is absent. This might be the result of project 

work being primarily practical and focussed on reaching the project goal. Moreover, transforming 

insights from post-project reviews into usable knowledge for organisational learning can be 

unattractive, as by then the project is already finished and probably a next one is about to begin. 

7. Discussion on sustainability and ethics 

Since the present research is not about a physical product but merely about the processes 

that can lead to a product, it is suitable to focus on the implications of the present research for 

social sustainability and not physical sustainability. In comparison to economical and 

environmental sustainability, social sustainability is a not very well defined approach to 

sustainable development. 

8. Future research 

The present research provides a basis for a possible empirical research in applying 

concepts from the sociotechnical systems approach to a project management environment. In 

that case, many variables have to be considered and this leads to the same number of questions. 

Which sociotechnical concepts will be operationalised? Will the research focus on the 

operationalisation of sociotechnical concepts for analysing an upcoming project, a running 

project or a finished project? How can the application of sociotechnical concepts contribute to 

knowledge management or organisational learning? 

Knowing that project management practice evolves at a high rate, it is recommended that 

new research initiatives endeavour to extend project management theory that connects to project 

management practice. Existing literature already has some recommendations: the research field 

of project management lacks “in-depth case studies, studies of processes, and studies in real 

time” (Söderlund, 2004, p.189). 

  



 
 

19 
 

9. List of references 

Blomkvist, P. & Johansson, P. (2016). Systems theory in industrial dynamics. KTH Royal 
Institute of Technology, Stockholm, Sweden. 

Dedehayir, O. (2009). Bibliometric study of the reverse salient concept. Journal of Industrial 
Engineering and Management, 2(3), 569-591. doi:10.3926/jiem.2009.v2n3.p569-591 

Hall, N.G. (2015). Further Research Opportunities in Project Management. In: Schwindt, C. & 
Zimmermann, J. (Eds.) Handbook on Project Management and Scheduling Vol. 2 (945-970), 
New York. Springer. 

Hobbs, J.B. (2007). The Multi-Project PMO: Global Analysis of the Current State of Practice. 
Project Management Institute, Newtown Square, PA, USA. 

Hodgson, N. (2013). Social Sustainability Assessment Framework (Powerpoint slides). 
Retrieved from: Murdoch University, Institute for Sustainability and Technology Policy. 

Hughes, T.P. (1983). Networks of power: Electrification in western society, 1880-1930. 
Baltimore: The Johns Hopkins University Press. 

Hughes, T.P. (1987). The Evolution of Large Technological Systems. In: Bijker, W.E., Hughes, 
T.P. & Pinch, T.P. (Eds.). The social construction of technological systems (pp. 51-82). 
Cambridge, USA: The MIT Press. 

Hughes, T.P. (1992). The Dynamics of Technological Change: Salients, Critical Problems, and 
Industrial Revolutions. In: Dosi, G., Gianetti, R., Toninelli, P.A. (Eds.). Technology and 
Enterprise in a Historical Perspective (pp. 97-118). Oxford, UK: Clarendon Press. 

Maylor, H. (2010). Project Management. Essex, UK: Pearson Education Limited. 

Meredith, J.R. & Mantel Jr., S.J. (2009). Project Management. A Managerial Approach. 
Hoboken, USA: John Wiley & Sons. 

Mikulina, T.W. (1998). The Parallel Between Product Development and Production and Building 
Design and Construction. 1998 Conference of the Design Build Institute of America. Chicago, 
Illinois: The Design Build Institute of America. 

Project Management Institute (2004). A Guide to the Project Management Body of Knowledge. 
Newtown Square: Project Management Institute. 

Rosenberg, N. (1976). Perspectives on Technology. Cambridge, UK: Cambridge University Press. 

Salvendy, G. (2001). Handbook of Industrial Engineering: Technology and Operations 
Management. Hoboken, USA: John Wiley & Sons. 

Söderlund, J. (2004). Building theories of project management: past research, questions for the 
future. International Journal of Project Management, 22, 183–191. 

  



 
 

20 
 

10. Appendices 

Appendix I: Questionnaire (blank) 

Problems in project progress 

Welcome! 

This questionnaire intends to determine how project managers and project staff in technical 

service firms in the built environment sector identify and experience problems in project 

progress. The results of this questionnaire will be used for a MSc thesis research in project 

management at the School of Industrial Engineering and Management of the Royal Institute of 

Technology, Stockholm, Sweden. 

Instructions & Information 

- Please only take part in this questionnaire if you are a project owner, project manager/leader or 

a member of project staff in a technical service firm in the built environment sector. 

- If you are not able to answer the questions in accordance with the general project management 

practice in your firm, please base your answers on a typical project in your firm that has recently 

been finished and in which you were highly involved. 

- Questions that ask for a description in text can be answered in your native language. 

- Filling out the questionnaire will take approximately 10 minutes. 

- Personal details of respondents will NOT be mentioned in the final thesis paper. 

- For inquiries mail to: maih@kth.se 

Thank you very much for your cooperation! 

Kind regards, 

Maarten Ingen Housz 

maih@kth.se 

1. Your name (optional) 

Short-answer text 

 

2. Your firm (optional) 

Short-answer text 
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3. If you want to be updated on the result of the present research, please leave your e-mail 

address here (optional) 

Short-answer text 

 

4. Shortly describe what your firm does* 

Long-answer text 

 

5. I am* 

o a project owner (the internal client) 

o a project manager or leader 

o a member of project staff 

o Other… 

 

6. How do you monitor project progress? * 

Long-answer text 

 

7. What kind of problems in project progress do you experience during your work? * 

Name anything that you experience as a problem. Examples: delay of the whole project (standstill), delay of a specific 

task/activity, malfunctioning of supporting technology, an individual or group not doing their work, having to remind 

people of their tasks, tasks are not properly completed, etc... 

Long-answer text 

 

8. How often do you experience problems in project progress? * 

   1 2 3 4 5 

Almost never  o o o o o Very often 

 

9. When a problem in project progress occurs, how often do you feel that it holds back the 

project as a whole and might lead to a complete standstill? * 

   1 2 3 4 5 

Almost never  o o o o o Very often 

 

10. How do you identify problems in project progress? * 

Select 1 or 2 answers 

□ A member of project staff reports it to me 

□ Another project manager or leader within the same project and same firm reports it to 

me 
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□ Another project manager or leader within the same project but different firm reports it 

to me 

□ During my or my direct colleagues' project tasks, I experience the problem in project 

progress myself 

□ The project owner (internal client) reports it to me 

□ The customer (external client) reports it to me 

□ A digital monitoring tool gives me a notice 

□ Other… 

 

11. After identification, how do you usually analyse problems in project progress? * 

Long-answer text 

 

12. After identifying a problem in project progress, what is most urgent for you? * 

    1 2 3 4 5 

Analysing the problem o o o o o Solving the problem 

 

13. After identifying a problem in project progress, what is most difficult for you? * 

    1 2 3 4 5 

Analysing the problem o o o o o Solving the problem 

 

14. From the 5 reasons for poor project performance given below, pick the one that - 

according to you - influences project progress the most* 

o Problems with organising a project team 

o Weak project leadership 

o Communication problems 

o Conflict and confusion 

o Insufficient upper management involvement 

 

15. How often lies the root of a problem in project progress outside your span of control? * 

   1 2 3 4 5 

Almost never  o o o o o Very often 

 

16. How often lies the root of a problem in project progress outside your firm? * 

   1 2 3 4 5 

Almost never  o o o o o Very often 
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17. Do you or does your firm learn from problems in project progress? * 

If so, how do you make sure that new insights and knowledge from a project is taken into consideration during the next 

project? 

Long-answer text 

 

18. Do you think there is room for improvement when it comes to learning from problems in 

project progress? * 

   1 2 3 4 5 

No, not at all  o o o o o Yes, very much 

 

19. Is there anything you want to say about problems in and monitoring project progress? 

(optional) 

Long-answer text 

Appendix II: Questionnaire (results) 

From the next page and on, the results of the questionnaire are shown. Personal details of 

respondents, like name, e-mail address and firm, are not included. 
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