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ABSTRACT

The Swedish construction sector has for some time struggled with problems that result in
increased costs, delays and faults. To sort out and analyse these problems, the
government appointed a commission which culminated in the report Skärpning gubbar
(2002). The report highlights that, despite ongoing work with quality management and
internal quality surveillance, improvements are still lacking. Risk management is about
thinking ahead and preventing things from going wrong and about stimulating and
searching for better solutions. Small projects rely on few individuals, yet are significant
in number in the sector representing 83% of the projects between 1-15 MSEK (in 2003).
This dominance highlights the importance of working efficiently with risk management in
order to address the concerns and problems identified in Skärpning gubbar. The research
is focused on small projects and how risk management, including the tools and
techniques employed, is undertaken. This paper presents results from an interview-
based survey of risk management at the site level. 28 interviews were conducted on 10
different projects in Sweden. The respondents occupied key positions on those projects,
representing the contractor as well as the client. The results show that there is a low to
non-existent level of education in risk management amongst the respondents. The use of
formal risk management is low and there is a lack of a systematic approach. The paper
concludes that the risk management system applied on small projects is rather poor.
Project staff rely on their own intuition, experience and personal judgments to control
the projects. Control is mainly performed in a traditional way through schedules and
detailed work plans and not through management systems.

1. INTRODUCTION

The construction sector in Sweden has for some time suffered from poor performance
and a lack of control in various stages of the process. Due to the sector’s problems with
numerous faults and the increased cost of building, the Swedish government initiated the
Building Commission, whose assignment was to focus on where the problems were and
how to increase effectiveness instead of costs. They found, amongst other things,
problems with cost and faults related to construction. Risks and other uncertainties can
cause losses that lead to increased costs, time delays and lack of quality during the
progression of projects and at their end. The Commission also found that quality
management systems according to the ISO standard 9000 have not been enough to
decrease problems in the sector (SOU 2002:115, 2002).

In the Swedish construction sector, the most common project is less than 15 MSEK
(roughly €1.65m). According to Sveriges Byggindustrier (Hultén, 2004), as much as 83%
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of all projects range from 1 MSEK to 15 MSEK (in 2003). At NCC, a similar figure (68%)
is found from the company’s internal cost control system. This figure is probably
comparable over the years.

Figure 1. Number of projects divided into segments in relation to their size (Sveriges
byggindustrier, statistics from 2003, Hultén, 2004)

The distribution of projects in each segment, sorted by monetary value, instead of the
number of projects is also interesting. For the Swedish construction sector, the figure
would then be 21% (Hultén, 2004) and 24% for NCC. Clearly, a large portion of the work
done in the construction sector concerns the small-scale projects environment. The
projects in the range 1-15 MSEK are not as dominant, but still represent measurable
economic volumes. Projects up to 50 MSEK represent half of sector turnover. The smaller
projects, regardless of their precise limit, represent measurable volumes in both
numbers and monetary value. There is, however, no clear understanding of whether
small projects lose money or not. This study presupposes that there is a connection
between the control of the project and their result. If there is a lack of system to control
projects, the assumption is that there is also a connection to the result. Projects with
systematic control lose less money or gain more than they otherwise would have.

The aim of this paper is to answer the following research questions:

Which methods and tools for risk management are used in small projects?
How are these methods and tools used?

This paper consists of a summary of the literature review that has been performed in the
study, followed by a description of the used research method. The results from the study
are presented as a summary of answers from the interviews complemented with quotas
to illustrate the respondents’ answers. Finally the conclusions are drawn from the
answers of the research questions.

2. LITERATURE REVIEW

2.1 Previous research

Previous studies in the field of risk management in construction tend to cover large-scale
projects, often with many different participants (Ahlenius, 1999; Staffan Hintze, 1994;
Hintze et al., 2003; Jaafari, 2001). The risks cover a spectrum of events from financial,
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political and legal to technical, often related to complex constructions. There are also
studies that focus on the use of risk management in construction from both the client
and contractor perspective, but with a top-down approach.

In a questionnaire survey in the UK (Akintoye & MacLeod, 1997), the perception of risk
was closely connected to the objectives of the projects, i.e. time, cost and quality. Their
perception of risk was the occurrence of something unforeseen that would have
adversely affected the successful completion of the project. The connection to probability
and consequence is concealed and other matters settle the perception of risk.

In another study, the relation to knowledge management is highlighted, as a means to
go beyond the traditional approach, with its logical structure based on identification,
assessment and response. The motivation for this is the conclusion that the traditional
way to manage risks does not produce the sought after results in construction projects
(Tah & Carr, 2001).

The attitudes and use of risk management systems in construction have been examined
frequently between 1987 to 2004 (Lyons & Skitmore, 2004; Mills, 2001). Lyons and
Skitmore have used four surveys from various papers between 1994 and 2001 (Akintoye
& MacLeod, 1997; Baker et al., 1999; Raz & Michael, 2001; Uher & Toakley, 1999), when
conducting their survey in the Queensland engineering construction industry 2002. Lyons
and Skitmore compared the different surveys and made some conclusions about the use
and development of risk management in construction.

1. Risk management in the execution and planning stages of the project life cycle is
higher than in the conceptual or termination phase. This contrasts with the view
that the application of risk management in the conceptual phase is the most
important.

2. Risk identification and risk assessment are the most often used risk management
elements, ahead of risk response and risk documentation.

3. Brainstorming is the most common risk identification technique used. Consistent
with previous survey findings, intuition, judgement and experience are the most
frequently used assessment techniques. That no single risk assessment technique
is best for all cases may in part be why the respondents have opted for the
simplest approach.

4. Qualitative methods of risk assessment are used most frequently, ahead of
quantitative and semi-quantitative methods.

5. Project teams are the most frequent group to be used for risk analysis, ahead of
in-house specialists and consultants. The level of training in risk management
techniques is low to moderate.

These conclusions are from a survey sample covering senior managers in the Queensland
construction industry comprising owners, property developers, consultants and
contractors. The response rate was, all-in-all, 22% and for the group of contractors
almost 18%.

Another study has been performed in UK and has come to similar results as presented in
this study. It was based on a survey amongst staff in various projects within UK
construction industry (Edum-Fotwe & Azinim, 2006). That study was carried out in
parallel with the study presented in this paper.
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2.2 Risk definitions

Project risk is defined as a “combination of probability of an event occurring and its
consequences for project objectives”, according to the international standard IEC
62198:2001. This is a rather technical definition of a matter that is quite individual and
also somewhat philosophical. To set the scene for the risk definition chosen in this paper
the different approaches to risk and uncertainty are presented.

According to the Project Management Institute, PMI (PMBOK, 2000), a definition of risk
should consider both the positive and negative effects of a project objective. This is a
broad view in terms of threats and opportunities and how they are connected to an
event, a condition or a specific circumstance. This is the definition that works in theory
but fails in practice. Despite the enlightened definition, opportunity is neglected when it
comes to practical use. According to PMI, risk includes upside effects, the opportunities,
but traditionally focuses on the downside, i.e. the negative effects.

Risk in this study is defined as something that occurs and which is foreseen neither in
the project description nor in the contract, often being caused by lack of knowledge of
one or many of the parties involved. These risks could be dynamic or static, aleatory or
epistemic, and could be an event that occurs during the project (Simu, 2006). It could
also be something known from the beginning that makes the project unique, i.e. makes
it different from the standard procedure. This definition is well in line with results from a
questionnaire study in the UK carried out by Akintoye and MacLeod (Akintoye &
MacLeod, 1997). They found that general contractors’ perception of risk is closely
connected to the objectives of the projects in terms of cost, time and quality.

2.3 Risk processes

Risk management systems literature has different ways to relate to the risk management
process. There is no common definition on the scope of risk analysis, risk management
or the risk process in the literature, since each one has its own twist (Chapman & Ward,
2003; Flanagan & Norman, 1993; IEC62198:2001, 2001; Ingvarsson & Roos, 2003;
Smith et al., 1999). It is therefore essential to say what risk management process has
been chosen for this study; it is, in fact, the simplest approach. The risk process consists
of risk analysis followed by risk response. Risk analysis refers to the inclusion of
identification and assessment (see Figure 2).

Figure 2. The simplest approach to the risk management process
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3. RESEARCH PROJECT

3.1 Objective

This research project has focused on small construction projects and their approach to
risk management. In the research, the aim has been to find the status of risk
management on small projects and to compare that with theories as well as with the
ambitions in the companies investigated. There has also been focus on obstacles and
drivers for risk management on the small projects.

For this paper, the aim has been to present parts of the research project namely the
status of risk management on small projects, focusing on the site level. If one is able to
find out where the starting point is, at what level or to what degree systems are applied
today, one is able to progress with further applications or improvements as the next
step. This paper will provide the first step in this development.

3.2 Delimitations

In the study, projects in the range of 1 MSEK to 15 MSEK were chosen. The
characteristics of a small sized project were subsequently discussed and agreed upon
within this study’s reference group1. The resulting description is enough to distinguish
these projects from very small projects that are more of continuous business operations
and from larger projects at the other end of the scale. The characteristics of small sized
projects agreed upon in the reference group, for the purpose of this study, are:

contract value between 1 MSEK to 15 MSEK
a site manager responsible for a maximum of two projects simultaneously
limited construction time, maximum 12 months
established technique, no development work
project environment is independent
personnel involved are more generalist than specialist

Projects in the range of 0-1 MSEK were excluded because they are less interesting from
a project risk management perspective. The upper limit at 15 MSEK was chosen in
accordance with the other parameters for a small sized project. When a project increases
in volume, the organisation also increases. However, the absolute number for this is not
defined, since it is related to the rest of the project context. To have a set number for
obtaining statistical data, the size limit of 15 MSEK was chosen.

3. RESEARCH METHODOLOGY

The research design was decided with help from the suggestion that the research style is
dependent on the formulation of the research question (Yin, 1994): see Table 1.

1 A reference group is made up of representatives from the construction-related industries in Sweden with
sufficient knowledge about construction and risk management.
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Table 1. Relevant situations for different research strategies (Yin, 1994)

Strategy Form of research
question

Requires
control of
behavioural
events

Focus on
contemporary
events

Experiment how, why? Yes Yes

Survey who, what, where,
how many, how
much?

No Yes

Archival analysis who, what, where,
how many

how much?

No Yes/No

History how, why? No No

Case study how, why? No Yes

The two research questions in this study are a ‘how’ and a ‘what’. According to Yin’s
theory illustrated in Table 1, the best way to answer these questions would be with a
survey and a case study. The alternative of experiments for this kind of research
question fails due to the complexity of undertaking experiments with people and it is
people and not materials that are performing the risk management on the project site.
To choose an archival or historical study fails due to lack of documentation on small
projects: there would not be sufficient amounts of data.

The method left, and also chosen for this study, is an interview survey, with influences
from the case study strategy according to Yin (1994). The choice of an interview survey
then ending up with qualitative data is also a strategic choice. Common knowledge about
risk management and its terminology is limited on construction projects, especially at the
site level. To avoid any misinterpretations, having a dialogue about risk management
issues rather than filling in inquiries has been important. By using semi-structured open-
ended interviews, the respondents were free to add additional information and the
researcher was free to adjust the interview questions for each situation and over time.

This study focuses on the site level of construction projects. To ascertain where the
information about risk management in these projects is kept, discussions were held with
the reference group for the study. In accordance with the theories, the best way to get
information was to talk with those involved in the projects. Triangulation in research is all
about finding multiple sources of evidence (Yin, 1994) and in this study, different sources
of information were used to collect data, such as documents and interviews. The
interviews were held with three individuals having different roles in each project.

The key role individuals to be interviewed were to be the site manager, the project’s
manager from the construction company and the project manager from the client. As a
complement to the interviews, some documentation about each project was studied. A
chart of the basic information in the projects is shown in Figure 3.

It was decided that a sufficient number of projects would be about ten, since ten would
be enough to achieve information saturation, but still few enough to collect the sought
after information through interviews and document studies. Data collection would thus
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be based on approximately 30 interviews. At the end, 28 interviews were conducted,
since two of the project managers were responsible for two projects each.

Figure 3. Where the interesting information in the project is kept

4. RESEARCH RESULTS AND INDUSTRIAL IMPACT

4.1 Results

There are some very clear results from this study and one of these is that most
managers rely on their own gut-feeling and traditional ways of controlling the project
rather than on established risk management systems. The largest group of respondents
17(28) with similar approach to risk management is especially interesting, since they
represent such a large proportion of the total group and their way of controlling the
projects could be found in the other groups as well, but not so clearly. The following two
quotes illustrate this phenomenon.

“The actual assessment is based on experience and very much in my head”

“These risk checklists are filled in, but the real meetings and the shared
thoughts are done during coffee breaks or over the phone…”

In some sense, this is the traditional way to control projects in construction – see figure
4. The traditional control process starts with the unstructured allocation of risk money in
the tender. The money is allocated with a ‘gut-feeling’ rather than in a systematic
manner. Two of the respondents put it this way:

“I do not document the risk assessment I do; I put in some extra money in
the tender. Sometimes I allocate the money specifically for a certain risk,
but not too often”
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“Sometimes we allocate money in the tender for the site manager to see.
The money is a combination of money allocated to prevent failures and as a
measure to handle thing that go wrong, but mainly for measures if things go
wrong.”

Controlling the project continues with high reliance on schedules that are based on
resources and activities. Quality assurance is where the quality of critical events is
documented, if it is documented at all. The background for this comes from the legal
document PBL and judgments from the site manager and the project managers. A
common way to control issues in the quality assurance plan is to do detailed work plans,
either verbal or through documents. Finally, controlling the project is done through
construction meetings where time, money and contractual conditions are handled. These
steps are found in most of the projects involved in this study. The steps, however, are
not necessarily kept together and a system is lacking.

Figure 4. Traditional process to control the construction project

Another result is that there is a lack of training and education of risk management in the
projects. More than half of the respondents have not received any training or education
in risk management and the rest have received it as a minor part in other education.

The role of the client in the projects risk management is also rather passive. The clients
place demands on the constructor to perform risk management, but do not contribute
with any themselves. The clients rely on the construction documents to be sufficient. Any
information about the project prior to the construction is not shared with the constructor
of the project. One of the clients described it in this way:

“We have requirements in our management system to manage project risks,
but so far we have only stated that the contractors should do this. This is a
new way of working and so far it has only been applied in one project and
not in this one that we are talking about.”

Another client said almost the same thing about their way of handling project risks:

“We do require that the contractors have management systems for quality
and environment, but we do not have our own system in use as it is. We are
working on the development of such systems.”

The identification and assessment of risks are formalised only in a few of the projects.
Most often these steps in the risk process are done on blank pieces of paper based on
the individuals’ personal judgements and gut-feeling. The use of the systems is neither
obvious nor a matter of course.
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Instead of using the management system and the risk management tool, site managers
control their projects through schedules. Planning is a key issue for the project to
succeed according to those site managers. Schedules consist of activities and resources
for the different parts of the project. One of the respondents made the following remark
about the importance of planning.

“Good planning is a key to effective risk responses. If there is a shortage in
any way it is my lack of planning that causes it. The system is a good help if
I only have the time to use it as a tool in my planning.”

5. IMPLEMENTATION AND EXPLOITATION

Those results could well be used to put focus on the gap between the systems supplied
by companies and the use of same in the organisations. It also puts focus on the lack of
education in these matters. With more education in risk management there would be an
increased understanding of the nature of risk thinking. If one understands why risk
management is important and how it can be applied in each and every project, it is more
likely that the available tools are used more and also developed further to fit the needs
from the project site level.

6. CONCLUSIONS

The research questions addressed the issues of which methods and tools are used on
small construction projects and how they are used. The short and simple answer to these
questions is that small projects lack systematic risk management. However, in a
business where the core value is to handle continuously arising uncertainties, there must
be some way to deal with this issue. This paper concludes that the theoretical framework
does not fit; small projects rely on the experience and personal judgements of
individuals to do their risk management continuously throughout the project life.
Schedules, quality assurance and detailed work plans are commonly used methods. Tools
are either checklists or blank pieces of paper. This way of controlling risks and
uncertainties is not to be regarded as evidence of systematic risk management. The
reliance on the ability of managers is the key to how the risks in these projects are
handled. The individuals’ risk attitude and risk perception are much more important than
the available system, as supplied by the company.

To be able to take risk management to the next step it is probably necessary to start
focusing on each and every individual’s contribution to the process and the influence of
the organisations in which the individuals are situated.
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