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Abstract 

This licentiate thesis presents a taxonomic approach to classification of 
defect information in construction projects.  
 

Three research questions were formulated: 
RQ I:  How is information from inspection reports currently used? 
RQ II:  How could information from inspection reports be utilised 

further? 
RQ III:  How should information from inspection reports be structured 

and codified, to enable storage and future data analysis to 
facilitate continuous improvement? 

 
Qualitative as well as quantitative data was collected in three different 
studies. In the first study, contractors were surveyed using a questionnaire 

regarding the use of experience feedback from contract inspections 
information. In the second study, other project actors than contractors 
was interviewed, regarding the current use of inspection result and how 
the use can be extended. In the third study, a single case study, the result 

from Pre- and Final Inspections in one construction project was analysed 
and classified using a taxonomic approach based on the Swedish 
classification of construction parts, the BSAB framework. 
 

The thesis concludes that both contractors and the other project roles 
currently use and view inspections as they are prompted in the General 
Conditions (AB 04), i.e. as an activity that document what defects there 

are for the contractor to rectify. However, several construction companies 
have started to store inspection reports on project-dedicated servers to 
enhance the access to the information. Some respondents also reported 
that the compilation of defect statistics was extracted from the inspection 

reports. 
 
Also, in the analysis of the inspection reports and literature on taxonomy, 

15 different classification dimensions were identified, with the purpose of 
enhancing inspection information and data. They are: Unique Project 
Identifier, Unique Defect Identifier, Inspection Identifier, Responsibility, 
Defect Serial Number, Floor level, BSAB 96 Space Code, BSAB Object 
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code, Defect type, Defect description, Rectification measure, Flag for 
Safety Issue, Cause, Date logging, and Photos. 
 

Except automating the compiling of descriptive defect statistics, a system 
for managing inspection information, giving access to the previous 
inspection information and defect statistics, is expected to serve a 

Continuous Improvement process with input for identifying reoccurring 
problems in the production process. Such a system could also be utilised 
by the clients, contractors and suppliers to give performance metrics of 
partners in the supply chain. Through continual surveying the 

performance of individual projects, the performance of a company's 
production methods and process can be monitored and enhanced. 
 
Based on the conclusions and concepts of Continuous Improvement, 

Performance Measurement and Knowledge Management, a model was 
developed to support inter-project knowledge diffusion of information 
extracted from Contract Inspections. Future research should focus on the 

validation of the proposed model and system, suggested through case 
studies. 
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Sammanfattning (Abstract in Swedish) 

Den här licentiatavhandlingen presenterar ett taxonomiskt upplägg för att 
klassificera informationen om de fel som uppkommer i byggprojekt.  
 

Tre forskningsfrågor formulerades: 
FF I:  Hur används informationen i besiktningsutlåtandena i nuläget? 
FF II:   Hur kan användningen av informationen i besiktningsutlåtandena 

vidareutvecklas? 
FF III: Hur bör informationen från utlåtandena struktureras och 

kodifieras, för att tillåta lagring samt framtida dataanalys, till hjälp 
för Ständiga förbättringar? 

 
Kvalitativ, såväl som kvantitativ, data har samlats in över tre olika studier. 
I den första tillfrågades Sveriges byggentreprenörer genom en enkät hur 

de använder olika typer av föreslagna erfarenhetsåterföringsaktiviteter, 
t.ex. entreprenadbesiktningar. I den andra studien intervjuades övriga 
projektroller om hur de använder besiktningsinformationen, samt hur det 
nuvarande användandet kan utökas till andra områden. I den tredje 

studien, en singel-fallstudie över besiktningsaktiviteterna i ett större 
byggprojekt, analyserades och klassificerades informationen om felen från 
projektets besiktningsutlåtanden utifrån det svenska klassificeringssystemet 
för byggbranschen, BSAB 96.   

 
Resultaten visar att alla tillfrågade projektroller idag har den syn på 
besiktningar som de är tänkta från början, som de presenteras i AB 04, 

d.v.s. som en aktivitet som dokumenterar de fel som finns i ett projekt 
och som entreprenören måste åtgärda innan besiktningen blir godkänd. 
Ett flertal företag har dock börjat spara de färdiga besiktningsutlåtandena 
på projektportaler, en rutin som torde öka möjligheten till spridning av 

besiktningsinformationen något. Några respondenter har även börjat med 
att sammanställa enklare statistik över fel inom produktionen i företaget. 
 

Baserat på de analyserade besiktningsutlåtandena och litteraturen om 
taxonomier så föreslås även 15 olika klassificeringsbegrepp, med syftet att 
förädla informationen om felen i utlåtandena: Unikt Projekt-ID, Unikt Fel-
ID, Besiktnings-ID, Ansvar, Löpnummer fel, Våning, BSAB 96 Utrymme-kod, 

BSAB element/objekt-kod, Feltyp, Felbeskrivning, Åtgärd, Flagga för 
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säkerhetsproblem, Orsak (förslagsvis grundorsaksanalys), datumloggning 
och foton.  
 

Förutom att kunna automatisera statistikframställning, så ger en 
systemlösning för att hantera besiktningsinformation möjligheter till att 
kunna sprida informationen om tidigare producerade fel. Systemet antas 

kunna förse en process för Ständiga förbättringar med input för att kunna 
identifiera systematiskt återkommande fel och därav problemområden för 
förbättringsorganisation att arbeta med.  
 

Baserat på idéerna om Ständiga förbättringar, prestationsmätningar och 
Knowledge Management utvecklades en modell för hur arbetet med 
entreprenad-besiktningar kan utvecklas till att kunna hjälpa vid med 
kunskapsspridning mellan projekt samt Ständiga förbättringar. Framtida 

forskning bör framförallt fokusera på att validera den föreslagna modellen 
och systemet, förslagsvis genom fallstudier.  
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1 INTRODUCTION 

This chapter introduces the area of research covered by this thesis. It starts with a 
description of the wider context of the construction industry in general, presents a 
discussion of the general problems encountered by construction management and 
narrows down the subject to the research questions dealt with in this thesis. The 

chapter ends by describing the layout of the thesis. 

1.1 Background and problem description 

1.1.1 The characteristics of the construction industry 
The Swedish construction industry employs around 244 000 people, 

which is approximately 9.7% of the total Swedish workforce.  The net 
turnover for the industry in 2008 was 453 billion SEK, which corresponds 
to 6.7% of the total turnover from Swedish businesses. Demographically, 

the industry mostly consists of small and medium-sized companies, with a 
few larger, national or international, enterprises (SCB, 2011). 
 
The industry has, for many years, received adverse publicity as a result of a 

number of government reports and negative reporting in the media. It has 
been identified as having low profit growth, problems with low 
construction quality, a lack of communication among participating actors, 
a large number of fatal accidents1, and corruption (Arbetsmiljöverket, 

2011; Byggvärlden, 2011; SOU, 2002; Statskontoret, 2009, 2010). Similar 

                                            
1 Construction accounted for 22% of the fatal accidents in Swedish business in 2010. 

(Arbetsmiljöverket, 2011) 
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literature has also been published in other countries, such as the Latham 
and Egan reports in the UK (Egan, 1998; Latham, 1994). These 
accusations and comparisons with other industries, such as manufacturing, 

have often lead to debates regarding the usefulness of such comparisons. 
The response from the construction industry is generally based on claims 
that it has certain peculiarities in the way it works and is organised, 

making the comparison with manufacturing unjust and misleading. It is 
thus common for construction practitioners to be sceptical about applying 
management practices from other sectors. 
 

These "peculiarities" of construction have been identified as: 

 One-of-a-kind production of full-size prototypes in temporary 

factories “on-site”, where the product is fixed while the resources 
are mobile (Koskela, 1992),  

 Temporary project organisations consisting of several independent 

companies with different routines and internal management 
structures (Koskela, 1992), 

 Loosely coupled supply chains where more than 75% of the value 

of the final product delivered by the main contractor comes from 
suppliers and subcontractors (Dubois & Gadde, 2002).   

 
The majority of the business that construction companies provide for their 

customers can be characterised as make-to-order and engineer-to-order 
products and services (Segerstedt & Olofsson, 2010). However, many of 
these qualities are also found in other project-based industries, such as 

marketing and advertising, motion picture production, consultancy firms 
(Hobday, 2000) bio-technology and pharmaceutical companies (Levitt, 
2005), architectural firms (Prencipe & Tell, 2001) and the technology-
intensive, so-called complex product systems, CoPS (Prencipe & Tell, 

2001; Shapiro, 1999).  

1.1.2 Project-based organisations 
Project-based organisations (PBOs) are defined as carrying out most of 
their business in the form of projects (Hobday, 2000). PBOs can be stand-

alone enterprises, making products for external customers; subsidiaries of 
larger enterprises, producing for external or internal customers or 
consortiums of companies working together for a third party (Turner & 

Keegan, 2000). According to the literature, known issues connected to 
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PBOs include competing objectives, a difficulty in disseminating inter-project 
knowledge, and a lack of standardisation and measurement. 
 

Competing objectives: Projects have short-term objectives that may conflict 
with the longer-term objectives of top management. Focusing on the 
project objectives causes support processes, such as continuous 

improvements (CI), and knowledge management (KM), to suffer (Bresnen, 
2004; Riley & Clare-Brown, 2001).  
 
Difficulty in disseminating  inter-project knowledge: PBOs lack organisational 

mechanisms for transferring and applying knowledge acquired from one 
project to another (Dubois & Gadde, 2002; Prencipe & Tell, 2001). Too 
great a reliance on people-to-people communication to spread inter-
project knowledge has indicated that this method does not work well  

(Prencipe & Tell, 2001). Given that PBOs are often knowledge-intensive, 
the ability to share knowledge between projects is a basis for achieving 
competitive advantage and so great improvements can be made in this 

area (Shapiro, 1999).  
 
Within the construction industry, feedback about a project is often 
achieved through institutionalised “lessons learned” meetings. If these 

meetings are held at all, they are usually ineffective since many actors have 
left the project by the time of the meeting, thus missing out on feedback 
or evaluation (Gameson, R., Suresh, S. and Chinyio, 2008; J. Meiling & 

Johnsson, 2008; Orange, G., Burke, A. & Cushman, 1999). 
 
Lack of standardisation and measurement: Standardisation is considered a 
precondition for continuous improvement (Adler, 1993), because in order 

to know if there has been an improvement, there needs to be a way of 
measuring the expected improvement over time. However, 
standardisation is difficult when working on one-off projects, in 

comparison to the manufacturing industry.  

1.1.3 Defects in construction 
Josephson and Hammarlund (1999) highlighted the importance of 
acquiring knowledge about both costs and causes of defects in order to 

prevent them arising. They estimated that the costs for reworking defects 
may account for up to 6% of production costs. Other studies of Swedish 
housing production have estimated costs arising from defects, mistakes and 
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deviations from client requirements to be 10% to 15% of the total 
construction cost (SOU, 2002).  
 

Defects are registered and recorded at every phase of a construction 
project. Josephson, Larsson, and Li (2002) conducted a multiple case study 
on seven projects, managed by seven different companies, measuring the 

cost of rework in the projects. They found that over the period studied 
the cost of rework was 4.4 % of the construction costs, and that 7.1% of 
the total work time was spent on rework. In their study, design errors 
were the biggest source of rework, with 26% of the rework costs 

originating from that cause. Production Management accounted for 25% 
of the costs, followed by poor workmanship (20%), material 
manufacturing & delivery (17%), client-related factors (6%) and machines 
& equipment (3%). 

 
Defects are managed differently at different stages of a construction 
project. In the early stages, defects originating from design errors are 

found during design reviews and documented through the meeting 
minutes. Later on, during the construction phase, defects are managed 
with deviation notes. At the end of the construction phase, defects are 
noted and documented when Contract Inspection takes place, most often 

when the Final Inspection is carried out. Thus, inspection reports reveal 
defects that are mostly contractor-related.  
 

 
 



Introduction 

 5 

 
 

Figure 1. Examples of defects in the final construction. In the picture on the left, 
the tile has been damaged by careless drilling. In the right-hand picture, 
the paint has been damaged. Notice how the same spot has been repaired 

and then damaged again.  
 
The number of defects can also be an indicator of the overall quality of the 
work. Josephson and Saukkoriipi (2007) stated that various types of 

defects account for up to 11 % of the total project costs i.e. the costs of 
both hidden and visible defects, as well as the costs of conducting 
inspections. In addition, only 79% of the defects were claimed to have 

been corrected in such a way that the original quality or technical solution 
intended had been met. Josephson and Saukkoriipi (2007) further 
discussed whether the tendency of builders towards creating new support 
processes, such as Aftermarket, to deal with defects is a better solution than 

improving the main processes (i.e. construction), and whether the former 
is a sustainable strategy.  They have even suggested that having a control 

stage such as the final inspection actually encourages the contractors to 

leave many known defects until that point, in the hope of getting away 
with cheaper construction.  
 
This attitude towards defects may stem from the way that inspections are 

currently viewed and their original purpose. In this thesis, I argue that, in 
general, they are a part of a reactive system i.e. where information from 
an inspection looking for defects is just used by the contractor as a 
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checklist of what has to be rectified. One possible solution, that would 
continuously reduce the occurrence of defects, is an extension of the 
reactive system to incorporate a proactive side. This should be based on a 

continuous process of recording, collecting, merging datasets and 
analysing information on defects, which calls for some kind of Information 
and Communication Technology (ICT) system. Hansen, Nohria, and Tierney 

(1999) have stated that this would introduce a codification element that 
complements the existing feedback initiatives as discussed above, with a 
quantitative part that would be suitable for Continuous Improvement,  (CI). 
 

Johnsson and Meiling (2009) stated that companies must begin to analyse 
the causes of the defects found by inspections and find ways to address 
them. Taking a Quality Management perspective, Johnsson and Meiling 
(2009) concluded that the main reasons for investigating defects should be 

to reduce costs associated with poor quality and to improve production 
efficiency, product quality and customer satisfaction. 
 

It is thought that, if developed carefully, introducing such a process 
should make it possible to implement a so-called improvement cycle, also 
called a PDCA cycle (after Plan, Do, Check, and Act). Thus, contractors 
should then be able to begin to improve their work continuously by 

identifying problems in their production processes and finding solutions 
that help avoid those problems in the future. This would be a process 
initiated and supported by management, maintained and driven by the 

projects. 

1.1.4 ICT initiatives concerning inspections 
The use of inspections as an information resource within CI has not been 
the subject of much research and use of codification has meant that any 

research is quite recent. For instance, Cox, Perdomo, and Thabet (2002) 
evaluated an information system for conducting safety inspections using a 
Personal Digital Assistant (PDA). They concluded that such a tool could 

help eliminate the need for the double entry of recorded data, since it 
replaced the requirement for initially recording data on paper forms. By 
eliminating this extra transfer from paper to computer, the number of 
input errors should decrease. It would also allow for the automatic 

generation of reports and faster distribution of electronic data. This would 
be expected to lead to cost savings, through decreased delays and 
reductions in labour time.  
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Kim et al. (2008) evaluated an information system for use with inspections 
in apartment housing in Korea. They hoped to find a system that could 
tie together all the different types of inspections that are common to 

Korean housing, and to rationalise the heavily work-intensive and manual 
process of inspection and management of the rectification of defects. 
There were several problems with the previous method of inspection: 

data were generally manually recorded on paper; there were difficulties in 
monitoring the correction of defects; systems for analysing and verifying 
causes of defects, and compiling statistics on information such as defect 
rates were poor or non-existent; and there was usually no feedback 

system. Their results showed that just about every user was positive about 
using the system, since it would make their work more effective; 
however, trade contractors felt that their workload would increase instead. 
 

Kim et al. (2008) did not suggest, however, using any pre-established 
object classification system for the categorisation of defects. Such 
taxonomy is thought to be important when integrating inspections into an 

overall building information system, where a ‘common language’ for 
describing the building elements and the resultant work is important 
(Ekholm & Fridqvist, 1996). Furthermore, they focused entirely on 
automating the current reactive inspections, not on providing continuous 

improvements in a proactive way.  
 
It is therefore as much an academic as it is a practical need to address this 

problem. The research presented in this licentiate thesis attempts to bridge 
the gap between automating inspection procedures and the management 
of correcting defects on the one hand, and the proactive CI approach on 
the other. 

1.2 Aim  
The aim of this work is to propose a taxonomic approach to classifying 
defect information. The underlying motive is to facilitate the 
dissemination of inter-project knowledge and to facilitate continuous 

improvement using inspection information as a source of information.    
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1.3 Objectives and research questions  
The first objective is to gain a better understanding of contract 
inspections. How is the information from the inspection reports used by 

the different project participants? To what extent have they used the 
inspection information as a resource for improvement of their work?  This 
objective is rephrased in the first research question: 
 

RQ I:  How is information from inspection reports currently 
used? 

    

The second objective is to investigate the prerequisites for the codification 
of information about defects, that is, what do practitioners expect from 
such a system and what does it have to be able to produce in terms of 
output? This leads to the second research question: 

 
RQ II: How could information from inspection reports be 

utilised further? 
 

The third objective is to analyse the inspection information from 
inspection reports from the perspective of taxonomy theory, in order to 
create a proposition for how the information should be classified. Hence, 

the third, and final, research question can be stated as: 
 
RQ III: How should information from inspection reports be 

structured and codified, to enable storage and future 

data analysis to facilitate continuous improvement? 

1.4 Limitations 
The different studies in this thesis only consider the Swedish construction 
industry, and the way inspections work in that particular market. 

However, it is assumed that corresponding activities in other countries 
could have similar potential for development and usage. Although 
regulations concerning quality inspection of construction projects differ 

between countries, similar problems are associated with current practice 
across countries, including duplicated work, lack of standardisation and 
poor communication between on-site contractors and tradesmen. This 
idea is supported by Kim et al. (2008), who’s description of the Korean 

context show both similarities and differences to the Swedish, as to how 
inspections are organised.  
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There are a number of different types of inspections in construction that 
many readers may be aware of but which are not considered in this thesis. 

Among these are: 
 
Inspection for Transfer of Ownership. This type of inspection is similar to 

Contract Inspection, in that it is used in some kind of handover process. 
However, where contract inspection does ensure that the owner 
(developer) obtains the construction work agreed from the contractor, 
Transfer of Ownership inspection does not constitute a legal handover 

between the old and new owner. Instead, it is used to protect both 
owners from the costs of hidden defects, after the new owner has taken 
over ownership insurance. This thesis does not cover this kind inspection. 
 

Performance tests on building services. This includes tests such as pressure 
testing of HVAC systems or coordinated tests on the performance of the 
building services. This is an element of the Quality Assurance section of 

the Quality Systems tests performed by the contractors. This thesis does 
not cover these QA activities. 
 
An aspect that has not been considered in this thesis is the use of the 

suggested information system as a defect management system, as described by 
Kim, et al. (2008). Here, pre-inspections could also be included in such a 
system. 

1.5 Thesis guide 
The intended audience for a text should always be considered when 
choosing the structure and language of the text. The intended audience 
for this thesis is mainly the international academia, therefore the selected 

language and structure is that of academic English. However, since the 
subject deals with a practical problem for the industry, my hope is that it 
will also be read by the practitioners of the industry.  
 

For such construction professionals, and other non-academics, I suggest 
that you read the thesis in the following order: Abstract, Introduction, 
Discussion and Conclusions, Cross-paper Analysis, Results and Method.   
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2 RESEARCH METHOD 

This chapter describes the methods used to answer the research questions and their 
methodological justifications. This includes presenting the strategy and design of the 
research, as well as presenting the background of the researcher.  

2.1 Choosing the right method(s) 

2.1.1 Exploring the problem 
The choice of research method should be guided by the  research 
questions to be addressed (Miles & Huberman, 1994; Yin, 2009), the 
extent to which the researcher can control the actual behavioural events 

and the degree of focus on contemporary rather than historical events 
(Yin, 2009, p.8).  
 

This doctoral research project originated from the problem presented in 
the Chapter 1. Johnsson and Meiling (2009) suggested that contract 
inspections can be used to identify quality problems in industrialised house 
building. It was also suggested that contract inspections provide a means 

of improving experience feedback. When conceptualising the doctoral 
research presented in this thesis, we sought to build on this idea and 
broaden the scope for using inspection information as a source of 
experience feedback for general contractors. This was considered to be a 

natural starting point, since contractors are the actors who own the 
production process and are thus responsible for addressing defects. 
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A number of initial questions were formulated at the outset of the project, 
including: how many contractors have a system for collecting inspection data; how 
many investigate the root causes of defects; how many find the information in 

inspection reports useful for improving their production; how many make use of 
defect information in their improvement work; and so on. Questions like these 
(i.e. “how many”, and “how much” questions) can be regarded as 

“what”-type questions, which are best answered using descriptive studies 
based around surveys (Yin, 2009, p.9). As such, it was decided that a 
questionnaire would be the most appropriate tool for the first study of the 
doctoral project. 

2.1.2 Qualitative and quantitative data 
Because only a few directly-relevant previous studies were identified in a 
literature review, it was decided that the research should also make use of 
exploratory methods. Consequently, a mixed methods approach that 

combined both qualitative and quantitative data collection methods was 
adopted. Mixing methods is commonly used to enhance construct 
validity, as discussed in section 2.3.1 (Miles & Huberman, 1994). 

 
Although both qualitative and quantitative data were gathered, this thesis 
deals primarily with qualitative studies. Qualitative research is suitable 
when the researcher wants to answer “how” questions such as those 

formulated at the project’s outset (Yin, 2009); see Chapter 1.3. 
Qualitative research focuses on the beliefs, understandings, opinions, 
views, etc. of the individuals, groups or organisations under study, 

whereas quantitative research relies mostly on positivistic ideas of finding 
the objective truth from factual data (Fellows & Liu, 2008, p.27). 
Qualitative methods mostly involve prolonged and/or intense contact 
with the field of study or a situation that reflects the everyday life of 

individuals, groups, societies or organisations. They place heavy emphasis 
on analysing words and lend themselves to theoretical interpretations of 
the studied data. Moreover, the researchers often capture data on the 

perceptions of people “on the inside” and can thus provide a holistic 
overview of the studied subject (Miles & Huberman, 1994). 

Inductive and deductive logic 
Inductive studies use empirical data to construct theories. Conversely, 

deductive studies involve empirical testing of propositions and hypotheses. 
The two approaches thus complement one-another, forming a continuous 
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conceptual circle. The studies described in this thesis had both descriptive 
and exploratory elements, and were therefore primarily inductive.  

2.2 Researcher’s background 
In the philosophy of science, anti-positivists contend that the identity of 
the researcher always affects the outcome of a study to some extent. The 
entirely “objective truth” of the positivist scientific method has been 
questioned by authors such as Schwandt, (1990). In qualitative research, 

the researcher is considered to be one of the most important analytical 
instruments (Miles & Huberman, 1994, p.7; Yin p.129). The researcher 
affects the design of the study, since they choose who to interview, what 

questions to ask, what theories to apply, etc. It is therefore important to 
account for who they are by describing relevant parts of their background. 
(Miles & Huberman, 1994) 
 

An interest in computers led me to study computer technology as my 
special orientation during upper secondary school, which was followed by 
a year’s military service within a telecom and information technology 
division. I then came to study for a MSc. in Civil Engineering at Luleå 

University of Technology, with a focus on Construction Engineering and 
Management. 
 

During a summer internship with a local SME (Small and Medium-sized 
Enterprise) contracting firm at the end of my fourth year at university, I 
gained practical insight into how contractors conduct quality management 
and the use of experience feedback and inspections. 

 
While I had not given much thought to inspection prior to this, I soon 
became acutely aware of the problems with experience feedback, which 

made themselves apparent in the “experience meetings” that were held on 
a somewhat regular basis when wrapping up construction projects. The 
problem with this approach was that the meetings were not always held. 
Even when they did take place, some key project participants (such as 

various designers, architects, and construction workers) were typically 
absent because they were too busy with the next project and were unable 
to make time to attend.  

 
Instead, discussions regarding problems and design errors or 
inconsistencies that had to be solved were held during coordination 
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meetings, site meetings and via change orders. The use of computer 
software and ICT within the SME was limited, for both internal 
communications and in their dealings with clients, suppliers, and 

subcontractors. The only widely-used software packages were MS Office, 
“schedule drawing” software, and email clients; a lot of communication 
was done via cell phones and fax (!) machines. 

 
Following the internship, I took a course in Virtual Construction in my 
final year. This course explored the literature and theories concerning 
some of the problems in the modern construction industry. The palette of 

software used in the course demonstrated how better use of ICT in 
construction could play an integral role in driving continuous 
improvement in the industry. I found this interesting and chose to study 
ways of combining the Last Planner method (Ballard, 2000) and location-

based planning (Kenley, 2005) in my studies towards my MSc. (Lundkvist 
& Martinell, 2009). While working on my MSc. Thesis, I began to 
consider conducting doctoral studies in construction engineering and 

management, focusing specifically on the use of ICT for experience 
feedback. 

2.3 Research design 
The research design is the logical sequence that connects the different 

steps of the research process, from the initial research questions to the 
conclusions; it should be the blueprint for the research (Yin, 2009, pp.25-
30). According to Fellows and Liu (2008, p.83), the factors that should be 
considered when designing scientific studies are: 

 The type of research (exploratory, descriptive, causal (explanatory) 

 The research approach to be used (qualitative, quantitative, 
triangulation) 

 The empirical design (how to collect and evaluate data) 

 The data collection methods to be used (e.g. surveys, interviews) 

 The data analysis methods to be used (e.g. statistical tests, analyses of 

qualitative data) 
The mixed methods design for the research presented in this thesis is 

outlined in Figure 2. Answers to research questions I and II were obtained 
by analytical triangulation of the results of the first two studies (see 
Chapter 5). Each study was presented in a conference paper, see page X, 

Chapter 4 and Appendix I. The dotted arrows indicate that the 
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conclusions from each study served as inputs in the design of those that 
followed. 
 

 
Figure 2. Research design for this thesis. 

2.3.1 Survey (Questionnaire) 

Presented in: 
Lundkvist, R., Meiling, J. & Vennström, A. (2010). Digitalization of 

inspection data; a means for enhancing learning and continuous 
improvements? Proceedings of the 26th Annual ARCOM Conference, Leeds, 
UK. 2 829-838. 

Introduction 

The first two research questions were addressed by gathering data using a 
survey (specifically, a questionnaire) in the first instance. Surveys can be 
conducted using questionnaires, interviews, or a combination of the two. 

Questionnaires can feature both closed questions, which admit of a 
limited range of answers, and completely open-ended questions that the 
respondents can answer in their own words. Communication between the 
researcher and the respondent may be a one-way process, a two-way 

process, or somewhere in-between. (Fellows & Liu, 2008, p.151)  
 
Questionnaire surveys provide information on a whole population when 
administered to a representative sample of a practical size. They are good 

if you want a descriptive overview of the population, as was the case in 
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this study. They are thus wide in scope but not very deep, which can 
make it difficult to use questionnaire responses as a foundation on which 
to develop theories. There is also a risk of respondent-introduced bias and 

distortion, since there is no monitoring of the response process. (Fellows 
& Liu, 2008, p. 150-3) This presents a reliability issue.   

Design  

The questionnaire was set up through the SurveyMonkey web service, 
using individual participant links to the questionnaire. This made it 
possible to send out reminders to those who had not yet responded, in 
order to achieve a high response rate (see Chapter 4), and provide a 

certain level of confidence that company representatives selected for 
inclusion in the sample were the actual respondents. Respondents were 
also given the option of entering their contact information at the end of 
the survey, giving further proof that selected representatives were the 

actual respondents. Answers were anonymised prior to data analysis.  
 
A cover letter with the appropriate individual link was sent out to each 

respondent, describing the study and its purpose. The letter also explained 
that the responses would be anonymised and that their contact 
information would not be used outside the study.   
 

The questionnaire consisted of 23 questions, grouped around matters 
ranging from general Quality Management strategies, to more specific 
questions about inspections. The inspection-specific part of the 

questionnaire consisted of nine Lickert-scaled statements and two open-
ended questions. The answers from the open-ended questions were 
analysed and codified, in order to enable conclusions to be drawn from 
the data.  

Populations and sampling  
A list of companies was compiled from the member database of Sveriges 
byggindustrier (The Swedish Construction Federation), the trade and 

employers' association of the Swedish private construction industry. The 
federation has more than 3200 member companies, but we excluded all 
micro and small companies (<50 employees) and special trades in this 
study, focusing on medium-sized and larger contractors who primarily 

construct buildings. Most of the organizations on the list were traditional 
on-site builders, but industrialised home builders were also represented 
and were classified as a distinct population.  
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This left us with 105 companies, all of which were contacted via 
telephone. We outlined the study to them and requested email addresses 
for as many site/ production managers and project/factory managers as 

possible. This was done to introduce as much randomisation as possible 
into the sampling process. However, most companies gave only the 
minimum number of addresses required for the survey. This introduced a 

bias problem in terms of defining the studied populations. We addressed 
this issue by letting the respondents represent their companies, i.e. we 
trusted that the companies would have selected representative respondents 
from within their workforces. 

 
For surveying what contractors do and how they do it, this approach was 
considered sufficient. However, it should be noted that the responses to 
the more personal questions cannot necessarily be considered 

representative of the opinions of the full population of managers. We 
ultimately decided to weight the number of representatives from each 
company on the basis of their sizes, with companies that were active in 

several regions of the country having two extra respondents for each 
region in which they operated. 
 
18 companies (17 % of those contacted) decided to take part in the study. 

After sampling the survey was sent to 66 site/production managers. The 
two population groups were sampled in the same way: by selecting one or 
more site manager(s) and one or more project manager(s) from every 

company (more than two participants were selected for the bigger 
companies, for the reasons discussed below). Some companies supplied a 
sufficiently large list of contact details that it was possible to make a 
random selection of their employees in each category.   

 
For larger companies with subsidiaries operating in local markets in several 
regions, pairs of participants were selected for every region. One reason 

for this was to capture possible differences in ways of working between 
different parts of the country in the same companies; another was to 
obtain a better balance in the sample between the large and medium-sized 
companies. It was assumed that regionally organised divisions are of 

approximately the same size in every such company, but no attempt was 
made to check the validity of this assumption. 
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2.3.2 Survey (Interviews) 

Presented in: 
Lundkvist, R. & Vennström, A. (2010). Requirements of an inter-project 

digital inspection system. Proceedings of the CIB W78 2010, Cairo, Egypt. 

Introduction 
With the results of the first study in hand, we wanted to obtain data with 

more depth and breadth than was obtained with the questionnaire, and to 
obtain information on other project roles and stakeholders in order to 
better answer RQ I and RQ II. Consequently, the second study was 

based around data gathered from a series of interviews. In terms of the 

balance between breadth and depth in a data-gathering instrument, 
interviews fall somewhere between the breadth of questionnaires and the 
depth of case studies (Fellows & Liu, 2008, p.153). This study was more 
explorative in nature, and was conducted to capture the opinions of 

individuals who were not employed by the contractors, including other 
stakeholders. The study was presented in Paper II and constitutes an 
important first step in identifying the requirements for an Inter-Project 

Inspection Information System (IPIIS).  
 
The nature of interviews can vary; they can range from highly structured 
to completely unstructured. In the second study, semi-structured 

interviews were conducted with seven construction professionals, each of 
whom has a different role in construction projects. Semi-structured 
interviews are characterised by the use of pre-established questions that 

allow the respondent to answer from his/her point of view (Fellows & 
Liu, 2008). However, they are not limited to these pre-established 
questions; the interviewer is free to pursue new directions as they arise in 
the interview, to modify the questions to suit the respondent, to ask 

follow-up questions, and to rephrase them as needed (Wallén, 1996). 

Design 
The interviewees were selected on the basis of convenience, with the aim 

of getting responses from individuals who play specific roles in 
construction projects that are relevant to the final inspections. These roles 
were identified on the basis of my experience concerning typical project 
participants and an assumption about which roles would benefit most 

from an IPIIS. 
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The respondents, their project roles, and their backgrounds are 
summarized in Table 1; it should be noted that the HVAC consultant also 
worked as a building inspector focusing on HVAC systems.  

 

Table 1. Summary of interview respondents’ backgrounds. 

Inter

view 

# 

Project role Position 
Years in 

company 

Years in 

industry 

1 Architect Construction engineer 13 30 

2 Client Technical manager 2 30 

3 Client Project manager 7 20 

4 Client CEO 7 7 

5 Trade engineer Coordinator technical 

installations, self-employed 

16 34 

6 Trade engineer/ 

building inspector 

HVAC engineer, self-

employed 

1 14 

7 Building inspector Partner of firm 11 35 

 
Interviews were conducted using a template that listed a series of major 
framework questions along with prompts to ensure that specific topics 

were covered and that the respondent was encouraged to provide detailed 
answers. During the interviews, additional questions that were tailored to 
the specific project role of the respondent were posed on an ad hoc basis. 
The framework questions were: 

1. Where do you acquire new knowledge and experiences?  
2. In what way do you get feedback? Is there a formalised system?  
3. How do you use inspections today? 

4. Which potential uses do you see for an inter-project inspection 
information system? 

5. Which project roles would benefit from such a system? 
6. Which factors should be considered when designing such a system? 

 
To ensure that all relevant project roles were considered in the study, 
every interviewee was asked which other project participant/role they 

think would gain the most from having a database-based inspection 
system in the organisation or specific project. This would make it possible 
to extend the list of interviewees if one of the respondents were to name a 
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project role outside the initial interview plan. All of the interviews were 
recorded and transcribed verbatim. 

2.3.3 Single case study  

Presented in: 
Lundkvist, R. & Meiling, J. (2011). Towards an experience feedback 
system from building inspections through classification of construction 

works. Proceedings of the CIB W78-W102 2011: International Conference, 
Sophia Antipolis, France. 

Introduction 
Obtaining relevant information from the current manually compiled, 

paper-based data sources is a highly resource-demanding task and may 
seem daunting. Construction companies seem to rely primarily on a 
personalisation rather than a codification strategy to achieve KM (Styhre 
et al., 2004) which makes knowledge sharing between geographically 

distant projects difficult, with teams inevitably having to reinvent the 
wheel over and over again (Wills et al. 2002). Information on defects 
from Final Inspections could metaphorically be regarded as the “low 

hanging fruits” of Experience Feedback, since there is already a system in 
place for collecting the information. 
 
The purpose of the paper was to evaluate the generation of information 

about defects from the Final Inspections and to present and discuss the 
results using the lens of Classification and System theory. We also wanted 
to demonstrate the kind of information that can be drawn from the 

current de facto ‘best practice’ of Swedish Final Inspection reports and 
show how knowledge can be extracted from this information to provide 
experience feedback. 
 

An object classification system for construction works, the BSAB system, 
was proposed for codifying and thereby improving data quality. The 
BSAB system, following the ISO 12006-2 standard for the Classification 

of Construction Works, is widely used in the Swedish construction 
industry and, as such, it was considered to be a suitable system for the 
classification of construction works. 
 

An object classification system for construction works, the BSAB system, 
was proposed as taxonomy for encoding and thereby improving data 
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quality. The BSAB system, following the ISO 12006-2 standard for 
Classification of Construction Works, is widely used in the Swedish 
construction industry and as such it was considered to be a suitable system 

for classification of construction works.     
 
The project examined in the case study was the construction of a large 

congress and conference centre of 20.000 m2, with room for ~3000 
congress attendees and ~1000 conference attendees. The contract was a 
General Contract with seven sub-contractors. The inspection team 
consisted of one main inspector and eight sub-inspectors, all having 

different areas of expertise and responsibilities.  
 
The project was selected on the grounds that it a) was inspected by a 
well-known building inspector, implying that the inspection reports 

should be of a high quality, and b) was considered both large and unique, 
suggesting the possibility of a large number of defects. 

Design 

An observation visit was conducted during the first Continuous Final 
Inspection, which followed an earlier Final Inspection that the project had 
failed because some sections were incomplete and there were a large 
number of non-negligible defects. The inspection activity was monitored 

and documented in an observation log that was subsequently used to 
support the analytical phase of the study. 
  

After the visit, all inspection reports from the project were sent to the 
author for analysis. Only inspection reports relating to the construction 
contract were considered, since the number of noted defects in the 
construction works was up to 100 times greater than those reported for 

the other contracts. By combining all of the available inspection reports, 
including several pre-inspections, the Final Inspection and the two 
Continuous Final Inspections, more than 2000 defect reports were 

identified for analysis. 
  
All defect reports were manually transferred from PDF format to a spread 
sheet. The defects were then classified in terms of the space where they 

occurred, the object that was defective, the nature of the defect, and the 
measures of rectification that were agreed upon.  
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The reports contained project-specific space information, which was 
mapped to the BSAB 96 Spaces taxonomy. All records were mapped to 
spaces provided that sufficient information was present (see Chapter 4.3). 

 
The defect descriptions contained information on what was defective. 
This information was to be codified with some kind of building object 

taxonomy. The initial plan was to identify objects using the taxonomy 
outlined in the BSAB 96 Building Elements standard. However, the 
information on the defective objects in the inspection reports was 
insufficient to identify even the higher levels of the taxonomy and so this 

idea was abandoned and a simpler taxonomy was sought. The BSAB 96 
Building Elements standard is structured in terms of function, but the 
reports did not provide any information on things like the purpose of 
specific defective walls (for example, they did not state whether the wall 

was load-bearing or external). Instead, a modified version of the building 
object taxonomy proposed by Johnsson and Meiling (2009) was used, 
which focuses on what is defective. This taxonomy is not based on 

function, focusing instead on defects that are visible to the eye. It was 
necessary to modify and expand upon the original taxonomy somewhat 
because it was originally designed for use in industrialised construction of 
timber housing. 

 
For the type-of-defect-classification and the classification of rectification 
measures, the initial objective was to determine whether the relatively 

small list of classes proposed by Johnsson and Meiling (2009) was 
applicable and sufficient. BSAB does not have any corresponding 
taxonomy of defects. 
 

In addition to this, every defect was tagged with the dates of the reports in 
which they were mentioned, to show how long it took to rectify each 
one.  

 
Space classification was performed for every defect record. As a proof-of-
concept exercise, a smaller portion of the data set (about 170 records) was 
also classified in terms of object, type and rectification measures taken. 

2.4 Research quality 
When conducting research, it is important that it be reported in a way 
that gives an accurate and fair view of the study and its subject (Fellows, 
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2008). It should be possible for other researchers to replicate any reported 
findings (Fellows & Liu, 2008, p.85). Since a research design should 
represent a logical set of statements, it should therefore also be amenable 

to logical testing (Yin, 2009, p.40). 
 
Researchers should always take care to ensure that their work is of a 

sufficiently high quality and that their results are fair and representative. In 
the descriptive and explorative social sciences, there are a number of 
widely-used criteria that should be satisfied to ensure that some standards 
for reliability, construct validity and external validity are upheld. 

Reliability 
Can the data collection procedure be repeated, giving the same results? 
Reliability should minimise the effects of bias and error on the study, 
ensuring that any researcher who attempts to replicate it will get the same 

results. To this end, the study must be rigorously documented; every step 
the researcher takes needs to be described in detail. Yin advocates two 
specific tools for addressing this issue in case studies: the case study 

protocol and the case study database (Yin, 2009, p.45). All three studies 
have been rigorously documented, in order for other researchers to be 
able to replicate them. 
 

In the first study all the original contact data has been kept together with 
the results, as well as documentation of all decisions made. Thus, it would 
be possible to replicate the study to some extent. Even though it is 

plausible to suspect that many original respondents have left their former 
job, and that the level of randomisation from within the respective 
company is impossible to measure, the study can be considered reliable, 
since it relies on a premise that the respondents mainly represented their 

companies and not as much themselves. To avoid leading questions, and 
thus affecting the result, the questionnaire was piloted in two rounds, first 
among colleagues with good experience in questionnaire surveys. 

 
During the conducting of the interviews in the interview survey an 
approach used was to no just agree with what the interviewee said. 
Questions were asked in a neutral and naïve manner, in order to reduce 

interviewer bias.  
 
In a case study, documentation is essential to level of reliability. In this 

third study, a case study protocol was kept. During the observation visit, 
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an observation log was kept. A case study database was kept on my work 
computer. 

Construct validity 

Did the research focus on the right variables for the concepts being 
studied (Fellows & Liu, 2008)? In order to ensure higher construct 
validity multiple sources of evidence should be used and one should 

establish a chain of evidence (Yin, 2009, p.41), as has been incorporated 
in the design of the three studies of this thesis. 

External validity  

Are the results generalizable outside of the immediate context of the 

study? When generalising in qualitative research, the researcher should 
aim for an analytic or theoretical generalisation, instead of the more 
commonly referenced statistical generalisation. This is done by comparing 
the empirical results with the templates of previously developed theories 

(Fellows & Liu, 2008; Yin, 2009, pp. 43-4). A similar approach can be 
used when developing a theory by induction from the results of an 
explorative study (Eisenhardt, 1989). Therefore, the matter of external 

validity is addressed through the cross-paper analysis of Chapter 5. 
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3 FRAME OF REFERENCE 

This chapter presents the theoretical areas which served as the foundation for my 
analysis. As a framework, it also reflects what I as a researcher believe to be “true”, 
although I believe that there are no absolute truths in science. The chapter describes 
the concepts of Continuous Improvement, Performance Measurement, Quality in 

construction, how these are connected, Knowledge Management, and Taxonomy. 

3.1 Continuous improvement 
Improvement is a fundamental part of many management strategies, such 
as Total Quality Management (TQM) and Lean Production (Bessant & 

Francis, 1998).  Imai (1986) differentiated between Kaizen, which are 
small, incremental changes for the better, and Innovation, which is 
improvement resulting from large investment. One distinction between 

the two is that Innovation is more of a separate process, prior to design, 
while Kaizen relates more to the current production process.  
 
Kaizen, or Continuous Improvement (CI), also relates a great deal to the 

improvement of processes. Imai (1986) emphasised the importance of 
understanding the activities in the process, such as its boundaries, in order 
to be able to know what to improve.  
 

The PDCA cycle (short for Plan-Do-Check-Act), see Figure 3, illustrates 
the concept of continuous improvement. The PDCA cycle is also known 
as the Deming cycle after W. Edwards Deming who made it popular in 

the 1950s. It has since become a fundamental part of the concept of CI. 
Deming used the term ‘continual’, instead of continuous, thus referring 
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more to the aim of always improving rather than incrementally perfecting 
a number of processes. From this perspective, continual improvement 
includes both continuous improvement and innovation/re-engineering 

(Deming, 1986). 
 
The four steps have been described by many authors, including Deming 

(1986), Persson (2006) and Söderholm (2010): 
 
Plan:   Study the current situation and knowledge and plan for a 

change or test.  

Do:  Carry out the change or test, preferably on a small scale. 

Check: Observe the effect and report the results to those who make 
decisions 

Act:  Study the results, decide on the changes needed to improve 

and standardise the process   

 

 
Figure 3. The PDCA cycle (Imai, 1986). 

 
Bessant, Caffyn, and Gallagher (2001) identified a number of stages in the 
evolution of CI in an organisation. These are: 

1. Pre-CI: interest in the concept, but implementation is 

unstructured and ad hoc 

2. Structured CI: formal commitment to build an organisation-wide 
system for CI 

3. Goal-oriented CI: CI activities are part of the main business 

activities. Commitment to linking local CI behaviour to the 
strategic level of the organisation 
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4. Proactive CI: attempts to develop an autonomy for individuals and 
groups to manage their own CI processes 

5.   Full CI capability: similar learning capability to the ‘learning 

organisation’ model  

3.2 Performance measurement 
Performance measurement is carried out in order to enable systematic 
learning from experiences and evaluation of the results achieved. Previous 

performance has to be measured if the performance is to be evaluated 
(Helmrich, 2001). Performance measurement also makes benchmarking 
possible, which allows for a better, well-grounded, decision-making 

process (Beatham et al., 2004).  
 
The Egan (1998) report identified several specific targets for 
improvements in terms of productivity, profits, quality, safety, and project 

performance for the UK construction industry. However, Egan 
emphasised the importance of performance measurement to ensure the 
success of delivering improvement.  
 

According to Kagioglou et al. (2001), it is important that the 
management’s visions of where the company wants to be serve as the 
main input in the creation of performance management systems.  By 

doing this, the performance measurement will serve as an evaluation tool 
when determining the extent to which the result of the process meets the 
strategic goals of the organisation (Neely et al. 2005). 
 

The use of data for performance improvement was considered by Bashir 
and Thomson (1999) as one possible way to avoid severe schedule and 
cost overruns in construction design projects. Chan et al. (2004) also 

stated that data could be collected and used to forecast the performance 
level of a construction project in advance. 
 
Love and Holt (2000) indicated that the orientation of the construction 

industry towards projects turns the focus on performance measurement 
from the organisational level to the project level.  
 

According to Neely & Bourne (2000), measurement initiatives are bound 
to fail when there is a lack of improvement process connected to the data 
collected, thus making it impossible to determine the outcome of 
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improvements that have been made. The collection of data can also be 
both expensive and time-consuming to manage, and this is why it is very 
important that only well-considered measurements are carried out (Neely 

et al., 2005). It is also vital that one does not collect data just for the sake 
of collecting data. Rather, there have to be defined objectives for the 
intended use of it (Davenport & Prusak, 1998, p.69). According to Neely 

and Bourne (2000), neglecting to decide what the gathered data will be 
used for has even been described as "the ultimate management sin", and 
many modern organisations still fall into this trap. Costa, Formoso et al. 
(2006) pointed out that there are differences between collecting 

measurements to report on previous performance and collecting 
measurements that can serve as a means of control during an on-going 
process.  
 

Bassioni, Price & Hassan (2004) reviewed the use of different general 
performance measurement frameworks used in the UK construction 
industry, such as Key Performance Indicators (KPI), Balanced Scorecard 

and the EFQM Excellence Model. They stressed the need for more 
research into finding valid soft metrics. However, since these are hard 
both to find and to define, and are not covered by the scope of this 
licentiate thesis, I will use the more pragmatic family of metrics that can 

be found within the scope of defects and inspection information.   

3.3 Quality in construction 
Much of the development of the idea of quality in the Swedish 
construction industry has been advocated through regulation, as well as 

through the ISO 9000 family of standards. The General Conditions of 
Contract (Swedish: Allmänna bestämmelser, AB) issued in 1992, 
introduced the concept of a Quality Plan, thus applying this to every 

construction project initiated. The Plan for Inspection was introduced 
when The General Conditions of Contract were reissued in 2004. After 
signing a contract, the contractor has to draw up a Quality Plan for the 
Total Works and include this in the quality measures that the client has 

prescribed in the original tender. This document must be submitted to, 
and be approved by, the client before construction can begin. The Plan 
for Inspection also has to be approved before construction can begin, so 

that every party knows when and where, and among whom, inspections 
will to be carried out during the project (BKK 2005). 
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3.3.1 ISO 9000 
Authorities in Sweden require that construction companies should have 
some knowledge of the ISO 9000 standards for Quality Management 

systems (BFS 1996). The ISO 9000 standards family has been published by 
the International Organization for Standardization since 1987 (ISO 
9000:1987), and has since been introduced in 178 countries. Over 

1,000,000 companies were certified for ISO 9001 by 2009 (ISO, 2010). 
 
The family of standards is based on eight fundamental principles for 
quality management (Persson, 2006): 

 Customer focus 

 Leadership 

 Involvement of people 

 Process approach 

 Systems approach to management 

 Continual improvement 

 Factual approach to decision making 

 Mutually beneficial supplier relationships 

 

Continuous improvement is an essential part of ISO 9000, which uses the 
term ‘continual improvement’ despite not drawing any distinction with 
the word ‘continuous’. It is defined as “recurring activity to increase the 
ability to fulfil requirements”. In such activities, there is a need to take 

note of deviations such as the failure to meet the requirements that are set 
for the work, and to take corrective or preventive measures to such an 
extent that those discrepancies do not reappear. These deviation-related 

terms are defined within ISO 9000: 

 Nonconformity, defined as non-fulfilment of a requirement. 

 Preventive action, defined as an action performed to eliminate the 
cause of a potential nonconformity or other undesirable potential. 

 Corrective action, defined as an action performed to eliminate the 

cause of a detected nonconformity or other undesirable effect. 

 
These nonconformities, or defects, result in additional costs due to the bad 
quality work since a rework is required. 
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3.3.2 Contract inspection  
As mentioned before, AB 04 also regulates a system of Contract 
Inspection and expects the contractor to create a Plan for Inspection. The 

purpose of the inspection is to ensure that the building or civil structure is 
handed over to the client without any defects. The nature and impact of 
defects within the construction industry has been researched by many 

including Josephson and Hammarlund (1999), Love and Josephson (2004) 
and Sigfrid and Persson (2007), but this area is not within the scope of this 
thesis. Instead, a CI and IT approach is taken.  
 

However, the problem with defects is here primarily understood to be a 
quality issue matter, leading to waste in the form of additional costs due to 
bad quality work, requiring a great deal of rework. 
 

Winch (2010) presented four levels of quality management regimes, see 
Figure 4. Here, inspection can be seen as the first and simplest level of 
quality management. This regime is characterised as being reactive and 

blame-orientated, whilst higher level regimes increasingly focus on 
proactiveness and empowerment of the players in vigorously dealing with 
quality issues. 
 

 
Figure 4. Quality management regimes. (Winch, 2010). 

 
There are six different types of contract inspections in the AB system but 

the most common are: 
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 Pre-inspection Available to either party, used when: work will be 
inaccessible after the Total Works are completed; 
rectification of defects after the completion will cause 

substantial inconvenience to either party; the client 
begins using the work before completion; other special 
reasons (e.g. the contractor wants to determine a 

normative quality acceptance standard) 

Final Inspection Before the end of the contract period, a Final Inspection 
is issued. 

Continued Final 

Inspection 

If the Total Works are not approved at the end of the 

Final Inspection, the inspector should issue a Continued 
Final Inspection, and a date for a new inspection session 
should be specified. 

Guarantee 
inspection 

When the works are approved in a Final Inspection, a 
two-year guarantee period begins. Before the end of this 
period a Guarantee Inspection should be held. The 

contractor is held to a guarantee on selected material 
during this period and for five years for the work. 
However, the contractor is liable for the contracted 
works for a whole ten years after the contract period 

ends, but only if he has proven to have been reckless 
during construction, or if the defect is considered 
essential to the function of the construction. 

  

A schematic overview of the different types of inspections is shown in 
Figure 5. 

 

Figure 5. Schematic Plan of Inspection of a regular construction project. 
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The setup for all these inspections is the same. The main inspector and his 
organisation, a third party, conduct the inspection together with 
representatives from all the concerned parties. The session begins with a 

start meeting, laying out the plan and organisation of the actual 
inspection. For pre-inspections, it is decided what parts are to be 
inspected. At this point, the contractor’s project and facility 

documentation is also checked.  During the inspection round itself, the 
representatives of the various parties may comment on the defects that the 
inspector has identified, the client and contractor may even agree not to 
rectify certain defects, or any party might not agree on what is, or is not, a 

defect. However, whilst the inspector notes how the parties decide to 
solve a problem caused by a defect, he will still decide on what should be 
recorded as a defect to begin with. The definitions come from the 
contract documents: drawings, specifications, the AMA regulations, etc. 

3.4 Knowledge management 
According to Sverlinger (2000), Knowledge Management (KM) is the 
process of getting the right knowledge at the right time to the right 
people, so that it can be of the greatest value to the organisation. 

Kululanga and McCaffer (2001) identify two important constructs of 
successful KM: a cognitive process and a support process. The success thus 
depends on both the level of cognitive capacity within the employees and 

the way that the organisation has set up systems and routines that support 
the sharing and developing of knowledge within the organisation. Brown 
and Duguid (2000) described KM as “the use of technology to make 
information relevant and accessible, wherever it may reside”. 

 
Knowledge management (KM) has been described as “the use of 
technology to make information relevant and accessible, wherever it may 

reside” (Brown & Duguid, 2000). It uses systematic processes to find, 
select, organise and present information, so that it may enhance the 
knowledge of the employees. In this, they are taking a strict technological 
approach. Also, it is worth noting that they understand what is transferred 

as being information, leaning towards explicit knowledge, not knowledge 
per se. 
 

Ponelis and Fairer-Wessel (1998) introduced the idea of people-centred 
vs. technology-centred approaches to KM. According to them, these two 
approaches are best used together, in a mix of people and technology. To 
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only focus on the technological tools in a KM initiative will lead to failure 
and disappointment (Choo et al. 2007). Hansen et al. (1999) studied the 
implementation of knowledge management in three service industries. 

They identified two different strategies: codification strategy and 
personalisation strategy. Sverlinger (2000) linked these two models 
together, finding similarities between the people-centred approach and 

the personalisation strategy, and between the technology-centred 
approach and the codification strategy. 

3.4.1 Tacit and explicit knowledge 
The philosopher Polanyi (1983) stated that “we know more than we can 

tell”, meaning that there is a tacit part to knowing and knowledge. The 
western business tradition have only really recognised the explicit parts of 
knowledge, in the form of data, formulae, procedures or principles. In 
contrast, the Japanese view also acknowledged the tacit part, and has even 

proposed that knowledge is mostly tacit with the explicit parts being just 
the tip of the iceberg (Nonaka & Takeuchi, 1995).  
 

To know is to actively comprehend things known, and thus it requires 
skill (Polanyi, 1998). It is such knowledge, that cannot be explicitly 
described, that is difficult to transfer. Craftsmanship can only be 
transferred from master to apprentice, by watching and emulating, 

unconsciously picking up the art, even though the apprentice may not 
ever be explicitly known to the master. Thus, tacit knowledge is highly 
personal (Polanyi, 1998). Polanyi (1998) further noted two different kinds 

of awareness, the focal and the subsidiary. The focal is what we watch, 
whilst the subsidiary is just something we are mostly aware of. For 
instance, a carpenter wielding a hammer to hit a nail will watch the nail, 
while his senses together with his body will find the way to hit the nail 

most effectively. 

3.4.2 Data – information - knowledge 
Several authors have tried to define the terms data, information, 

knowledge, and so forth, trying to give it ontology or a hierarchy of the 
level of understanding, e.g. the following:   
 
Data  Could be symbols (Ackoff, 1989), it represent objective facts, 

if removed from their context they lack meaning (Meiling, 
2010).  They are a set of “discrete, objective facts about 
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events. [they can be] described as structured records of 
transactions” (Davenport & Prusak, 1998).  

 

Information  Data that have meaning and are thus relevant to a question. It 
is “a message [with] a sender and a receiver […] meant to change 
the way the receiver perceives something, to have an impact on his 

judgement and behaviour […] it’s data that have an impact […] that 
makes a difference” (Davenport & Prusak, 1998). Nonaka and 
Takeuchi (1995) stated that information is a flow of messages 
and that knowledge is essentially related to human action. 

According to Brown and Duguid (2000), information (in the 
form of talk) can be recorded, transcribed, digitised, and 
shipped in packages. Information is easier to find and to put in 
a database, accumulate, compare, and so on. 

 
Knowledge Compared to information, knowledge is greatly tied to 

people; it is something we digest and assimilate (Brown & 

Duguid, 2000). Knowledge emerges when information is 
placed in a particular context; in addition it involves 
understanding and has a longer lifespan than information; it’s a 
dynamic human process of justifying personal belief toward 

the truth, created by flow of information; it’s related to 
human action (Nonaka & Takeuchi, 1995). It is a fluid mix of 
framed experience, values, contextual information, and expert 

insight that gives a framework for evaluation and 
incorporating new experience and information. It is 
originated and applied in the minds of knowers (Davenport & 
Prusak, 1998)   

   
In order for knowledge to be valuable for an organisation, it needs to be 
accessible. It is very common for managers to have to “reinvent the 

wheel”. This is, of course, a very wasteful way of using personnel 
resources in the company (Kamsu Foguem, et al. 2008).  

3.4.3 Databases 
Storing information in a database involves codification. According to 

Davenport and Prusak (1998, p.69), the aim of codification in this context 
is to put organisational knowledge into a form that makes it accessible to 
those who need it. They give four basic principles for codification of 

knowledge: 
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1. Managers must decide on what business goals that the codified 
knowledge will serve 

2. Managers must be able to identify the knowledge that is appropriate 

to reaching the goals 
3. Knowledge managers must evaluate the knowledge for the 

usefulness and appropriateness for codification 

4. Codifiers must identify an appropriate medium for codification and 
distribution 

In this research, the proposed medium for codification and distribution is 
a central database. The information to be codified concerns defects that 

have occurred, as recorded during inspections. Such an approach can 
afford large companies, benefiting from a greater quantity and diversity of 
knowledge, the same benefits a smaller company has (accessibility to that 
knowledge) (Davenport & Prusak, 1998). 

 
In multinational corporations (MNCs), information technology is central 
to the internalisation process (Nonaka & Takeuchi, 1995; Wright & 

Edwards, 2001). However, the risk of data overflow has emphasised the 
need to reduce data into recognisable patterns of information through the 
use of computer algorithms (Norton, 2000). Databases have also been 
used to systemise information offered to the knowledge worker and have 

been developed to guide the users effectively in their selection processes 
(Gammelgaard & Ritter, 2005). 
 

Whilst a database has both a ‘push’ and a ‘pull’ side to its operation, the 
main approach should be ‘pull’. As stated above, management should 
decide on the goals for the inspection information management process, 
which should initiate recording of the information, which is a typical 

‘push’ flow of information. 

3.5 Taxonomy 
Merriam-Webster defines taxonomy as “the study of the general 
principles of scientific classification”, as well as just the practice of 

“classification” (Merriam-Webster, n d). Oxford Dictionaries define it as 
“the branch of science concerned with classification, especially of 
organisms; systematics”, as well as a count noun for naming the schemes 

of a classification. 
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Taxonomies are most likely to be structured into supertype–subtype 
relationships, sometimes referred to as parent–child relationships. 
However, the term that probably describes these hierarchies best is 

generalisation–specialisation (Byggtjänst, 2005). The purpose of a 
taxonomy is to bring standardisation to the semantics of a particular field 
(Ekholm & Fridqvist, 1996). The proposed quantitative approach to 

information storage in this thesis lends itself to the use of taxonomies for 
the codification of defect information. 

3.5.1 Taxonomies for construction 
The purpose of a building classification system is to provide the industry 

with a standardised terminology and language that can be used throughout 
the lifecycle of the entities of the built environment. With a common 
“language” to use from the design right up to facility management, a 
better transparency and traceability of work results, materials used and 

resources can be achieved. Originally developed for use with technical 
specifications and estimating (Ekholm & Fridqvist, 1996) these 
classification systems are now being approached  from the users of CAD 

and BIM, e.g. to support building modelling with compositional relations 
between building parts (Ekholm, A. Häggström, 2011). 
 
Several classification systems, taxonomies, have been developed for 

construction, many adhering to the ISO standard ISO 12006-2: 
Organization of Information about Construction Works - Part 2: Framework for 
Classification of Information. Examples are the Swedish BSAB (Byggtjänst, 

2005), North American OmniClass (Omniclass, 2011), the British 
UNICLASS (RIBA 1997) and the Danish DBK (BIPS, 2006). Other 
examples of independent national standards include the Norwegian 
NS3420 (Standard Norge, 2011) and the Finnish TALO (Rakennustieto, 

2011).  
 
Objects in the real world are represented by concepts, which linguistically 

may be represented by symbols. Associated concepts then give a context 
to the main concept and help us to understand the symbol, see example in 
Figure 6. This model serves as an ontological framework, as it represents 
the basic structure of reality (Bunge 1979). 
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Figure 6. Basic semantic concepts (Ekholm 1996). 

3.5.2 Systems  
A system is a complex entity with bonding relationships between its parts. 

One should consider its composition of parts, the environment interacting 
with the system, the structure of internal and external relationships, the 
relational laws between its properties as well as the history of former 

incarnations of the system (Bunge 1979). An important feature of a 
classification system is that an object should only be put in one class on 
each hierarchical level. A system has an order of levels consisting of both 
super- and sub-systems. Hence, the hierarchical structure of systems can 

be described, where parts in lower levels are compiled into ‘wholes’ on a 
higher level. 
  
Bunge (1983) stated “Classifications summarize and order available 

knowledge.” A collection of objects are sorted into different classes. The 
purpose of a classification is to distinguish between the objects in a 
collection. Ekholm (1996) wrote “In order for the classification to be 

exhaustive, every object in the collection must be assigned to a class, and 
in order to be definite each object may only belong to one class. Without 

these criteria there would be unclassified objects and objects that belong 
to more than one class of the same rank”.  

3.5.3 The BSAB 96 classification system 
The members of a class share some specific characteristic properties. A 
facet is an exhaustive set of similar properties. There are mainly three types 

of facets used in building classification systems, such as the Swedish BSAB 
system, namely function, construction activity and material.  
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It is possible to classify the same collection of objects in different 
classification systems, for different purposes (Häggström, 1994). The 
BSAB system, for instance, is actually several systems (taxonomies) in one, 

to be used in different situations. This calls for caution when working 
with codification within information technology, so that the abstract 
objects from the different taxonomies are interconnected; otherwise the 

system will fail to be transparent. However, it is an important concept of 
building classification to use the taxonomy most suitable for the specified 
activity.  
 

In ISO 12006-2, a Construction Work is defined as an artificial system, built 
for a purpose. It has static ground construction, and relations to the 
environment like the surrounding nature and users. In this context, a 
Space is defined as “a three-dimensional, material, constructions result 

contained within, or otherwise associated with, a building or other entity. 
Spaces are contained by a number of Building Elements (if the design of the 
element isn’t known), or Designed Elements (if their design is known) (SIS, 

2002).  
 
The lowest level of classification within BSAB is the Work Result, defined 
as “construction result achieved in the production stage or by subsequent 

alternation, maintenance, or demolition processes”. It is “identified by 
one or more of the following: the particular skill involved; the 
construction resources used; the part of the construction entity that 

results; the temporary work or other preparatory or completion work” 
(Byggtjänst, 2005). This is also the taxonomy most widely used within 
estimating, since it can represent all the units of resultant work. 

3.6 Summary 
This chapter has presented the different concepts of Continuous 
Improvement, Performance Measurement, Quality in construction, 
Knowledge Management, and Taxonomy. Together they constitute a 
framework for understanding the empirical data collected, and presented 

in the following chapter. In addition the framework offers an opportunity 
to study defects as measures of performance in construction. 
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4 RESULTS AND ANALYSIS FROM PAPERS 

This chapter summarises the results from the three appended papers: these have 
previously been presented at international conferences and published in their 
conference proceedings.  

4.1 Paper I – Digitalisation of inspection data 
 
The response rate of the questionnaire was 65 % (43 respondents), of 
whom 62 % (41) completed the survey and could be used for the results.  
 

The respondents were asked to name their three most important sources 
of knowledge, from a number of pre-suggested sources for knowledge 
and project-related experience, see Figure 7. Remarkably, for this study, 

is that Contract Inspections was considered to be the least important. This 
can probably be explained by lack of practice to access relevant 
knowledge from inspection reports, and it indicates that there is potential 
for future development in this area. Another important factor lies in the 

method of the question: inspections were here actually one of the three 
most important sources of knowledge for 7 % of the respondents. 
 
In Figure 7, ‘External sources’ represents the codification of an open-

ended alternative, presented in the questionnaire as ‘other’. Examples of 
these are: university co-operation, monitoring of trends in the industry, 
trade fairs, external and internal training, in-company experts, experience 

meetings and cross-industry benchmarking.  
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Figure 7. The most important sources of knowledge and project-related experiences 

according to the respondents. 
 
Other main findings from Paper I include (see Figure 8):  

 80 % agreed or fully agreed that their company had an expressed goal to 
reduce the number of defects found during inspections.  

 76 % agreed or fully agreed that their company regarded inspection 

defects as valuable information, however… 

 63 % stated that their company did not have a system for compiling 

defect data from inspections. 

 34 % stated that their respective companies were compiling statistics 

about defects, and 

 46 % agreed or fully agreed that their company actively analysed the root 

causes of defects.  

 51 % disagreed or fully disagreed that their company made use of the 

defect data in their improvement work – although 62 % of these 
stated that their company regarded the information as useful, and 71 % 

that their company has an expressed goal to reduce the number of 
defects identified in inspection reports. 

 90 % agreed or fully agreed that the use of defects data in their company 

could be further developed.  

 56% agreed or fully agreed that their company needed a supporting IT 

system to better manage information from inspections, while 34 % did 
not agree. 
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Figure 8. The use of inspection data, from the answers given by 41 respondents. 

 
Of the respondents, 26% chose to answer open-ended questions about 
how their company stores inspection data or information, see Figure 9. 
The responses were categorised according to the stated accessibility of the 

inspection data. Forty-six percent stated that their company stores 
inspection reports in places such as project-dedicated servers. 
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Figure 9. The number and percentage of respondents using different technologies for 

the storage of inspection data, codified and quantified from open-ended 
questions.  

 
The way that companies use information about defects shows that most 
companies try, in some fashion, to note the most common defects and to 

solve the root causes. However, this is done without formalised routines, 
see Figure 10. 
 

 
Figure 10. The number and percentage of respondents and their claims for the 

usage of inspection data, quantified from open questions. 

4.2 Paper II – Requirements of an inter-project digital 
inspection system 

All of the participants mentioned that people, such as colleagues and other 

project participants, are one main source for new knowledge. As #2 
explained: 

“We get experience from visiting the work sites almost every day. I 
have meetings with the project leaders every now and then, where we 

are able to collect new experience from the project”,  
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and #3: “New experience is gathered every day from real life.” Debriefing 
meetings, held after the projects are finished, seemed to be the main formal 
method of getting feedback. However, these are not always held. The 

private client (respondents #3 and #4) was the most progressive, having a 
system of several meetings before, during and after the construction phase. 
Respondent #3 also recalled recently having helped initiate something in 

their New Production division they called Knowledge Networks that 
included all of their local offices. The architect (#1) also responded that 
he gains new knowledge from an industry news service, as well as 
education in new software tools and similar areas of knowledge. 

 
Regarding how the respondents used the inspection reports at that point, 
most respondents answered that it was mostly for checking defects 
(respondents #6 and #7 being building inspectors themselves), and that 

the reports were all standard documents required by the standard 
regulations. Respondent #2 used the reports for the manual collection of 
information about defects for statistical analysis and #5 used it as 

grounding before conducting debriefing meetings. Respondent #1 was 
sceptical overall that any useful knowledge could be gleaned from the 
inspection reports, stating:   

“It is unusual to find any new defects in a final inspection; those things 

should have been taken care of earlier in the process.”  

Collecting respondents’ views of the potential of an inspection database, 
and what kind of information they think it could provide, was the main 

motive for this study. However, those questions also seemed to be the 
most difficult for the respondents to answer.  
 
Several mentioned that they would like to see the system being able to 

produce the formal inspection report at the end of the inspection, which is 
natural because that is what inspectors have to produce. Statistics is another 
important function most respondents referred to. The respondents all saw 

an advantage with the possibilities of automating the work with compiling 
statistics on defects. 
  
Respondent #6 would like to see a system for several types of users, with 

the potential for filtering data, based on the type of defect, the different 
trades responsible for the defect and the inspectors. Furthermore, he felt 
that the contractors should be given a chance to remove their names from 

the defect data (e.g. after fixing the defect), thus allowing a list of the most 
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common and most expensive defects to be compiled. He would also like 
to see defects categorised as a client responsibility or a contractor responsibility 
and that all defects could be sorted and given to the respective actor.  

  
Respondent #3 thought that a system should bring a better overview and 
that it would be easier to filter defect data on defect type and recurring 

defects. Also, the ability to link different projects from across the entire 
company and to identify patterns in quality problems was a potential 
benefit. The client (#2) only responded that they are creating a project 
portal, for all their active projects. 

  
Given that the respondents had information from an inspection system, 
the fifth set of questions was about how that information would be used. 
They all replied that there is potential in such a system: 

“It’s good to be able to give feedback to contractors, of course, or to 
suppliers.”  

Connecting information from many projects provides the actors with 

possibilities to follow up problems with large delivery batches containing 
defects. Accordingly, it creates the opportunity to work together more 
with the suppliers to help them improve their production:  

“They should have no problem receiving this feedback, if it’s 

constructive. I guess [every contractor] wants to produce a good project.”   

In the case of private clients, the information could also be used when 
tendering for contractors to choose the best bid. Thus, this was a 

significant difference from the public client. Furthermore respondent #6 
replied that it should: 

“Be able to follow the status of defects rectification” 

And #5 said: 

“I would use the statistics from the current project at the experience 
meeting. But also use earlier projects’ records at a start-up experience 
meeting“. 

The final questions covered what benefits other project members and 
stakeholders in the construction process would enjoy by using information 
from the suggested feedback system, and also what concerns should be 
considered regarding issues such as privacy and integrity. The respondents 

had similar views on this matter.  The common view was that the 
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inspection reports should not be spread outside the project or the 
company, but that the anonymised statistics could be useful for just about 
anyone in the construction industry. If the system filters out the identity 

of the project and its participants, it could be distributed to any interested 
party. The information from the system could, furthermore, be used by 
design management, construction managers and clients in general. The 

respondents also identified organisations dealing with similar matters on a 
national level as potential beneficiaries. Most of the interviewees believed 
that the system would be best handled by a larger client.  
 

4.3 Paper III – Towards an Experience Feedback 
system from Building Inspections through 
Classification of Construction Works 

 
During the transfer of data from the Continuous Final Inspection PDF file 

to the spread sheet, it was discovered that the Unique Identifier (UID) of 
defects had been restarted from 1. Therefore, it is probable that a 
significant number of defects could have been registered twice. Such 

practice results in a loss of transparency about the specific defects 
throughout the project. Questions such as “when was the defect first 
discovered?” and “how long did it take to rectify it?” are thus made more 
difficult to answer. For the sake of transparency, renumbering old defects 

has to be avoided, if experience feedback using the data about defects 
within inspection reports is desired.  
 

The first step after the data were input was to see if BSAB 96-defined 
space codes could be applied to the defects, by simply reading through the 
report. About 300 of the ~2000 defects only had a number describing the 
Section/Room they were located in, see Figure 11. Here, the room 

number, such as “30233”, does not give any clue as to what kind of space 

it is and therefore relevant documentation would have also been needed 
to resolve the issue. 
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Figure 11. Example of BSAB 96 Space codification from usable Section/Room 

descriptions. 

 
However, by reading the defect description or by looking at neighbouring 
defects, an additional 65 space codes could be assigned, see Figure 12. In 
this example, the words “tvättställ” and “speglar” (wash-basin and mirror) 

reveal the kind of space we are looking at. 
 

 
Figure 12. BSAB 96 Space codification from the Defect description. 

 
The next task was to try to codify the defect descriptions. For this 
purpose, the taxonomy developed from Johnsson and Meiling (2009), see 
Table 2 and , was used. 

 
Table 2. Proposed coding of defect descriptions, describing which element was 

defective, developed from Johnsson and Meiling (2009). 

 

 
 
 
 

What was defective?     
0 Unrelated 2 HVAC 3 Opening 4 Lining 7 Floor 

1 Int. installations 2-1 Radiator 3-1 Windows 5 Wall 7-1 Clinker 

1-1 Radiator 2-2 Pipes 3-2 Doors 5-1 Tiles 7-2 Carpet 

1-2 Pipes 2-3 Electricity 3-3 Openings 5-2 Wallpaper 7-3 Parquet 

1-3 Electricity  3-4 Linings 5-3 Painting 8 Completions 

 

 3-5 Threshold 6 Ceiling 8-1 Balcony 

 

   9 Information 
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Table 3. Further proposed coding of defect descriptions, developed from Johnsson 
and Meiling (2009). 

Defect Type? Rectification measures? When (phase)? Why did it occur? 

0 Unrelated 0 Unrelated 0 Unrelated 0 Unrelated 

1 Unfinished 1 None 1 Structural design 1 Transport 

2 Missing 2 Cleaning 2 Prefab 2 Damaged 

3 Damaged 3 Adjustment 3 Transport 3 Bad craftsmanship 

4 Erroneous 4 Completion 4 Assembly 4 Structural error 

 

5 Repair 5 Warranty time 

 

 

6 Exchange 

   
Figure 13 shows defect descriptions from the inspection report having 
been coded with the “what” (Table 1), and “defect type” and 

“rectification measure” (Table 2). The “when” and “why” fields from  
cannot be filled in from only studying inspection reports; they need 
further investigation. 

 
Many descriptions counted several missing articles within one defect 
record e.g. “Gummimatta och träsocklar saknas” (rubber carpet and 
wooden skirting were missing in the specific space inspected). This poses a 

problem when coding. There are two different ways to handle this 
situation, depending on what is most important for the organisation. 
Either the record can be split in two or the most important part for the 
organisation to document could be chosen. It is probably better to choose 

the former, so as to retain all the data. 
 

 
Figure 13. Excerpt of coded defects from the defects description (in Swedish). 
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5 CROSS-PAPER ANALYSIS 

This chapter presents an analysis of the results and conclusions in the appended 
papers, based on the frame of reference described in Chapter 3. 
 

5.1 A reactive and corrective approach to quality 

management 
The three papers all constitute different parts of a jigsaw puzzle that 
describes the current practice of contract inspection and how information 
recorded about defects is used. 

 
Figure 14 depicts the routes that inspection information follows in the 
industry. The inspection organisation is usually different in every project, 
and every particular inspector has his own “standard” for describing 

defects and writing an inspection report; this is sometimes the case even 
between inspectors within the same project or inspection organisation.  
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Figure 14. The reactive information routes that Final Inspection reports and 

inspectors follow in the current state of the industry. 
 
After the report has been written, it is sent back to the project 
organisation and often eventually stored digitally on a project-dedicated 

server, see Figure 15. The defect information is thus scattered throughout 
the different companies involved and virtually inaccessible to those 
outside the project organisation. The information is available as long as 

the project-dedicated server is kept running after the project is completed. 
The contractor will act reactively and correctively on the defect 
information provided by the inspector, as described in Figure 4. 
 

 
Figure 15. Detail of inspection information flow. The report is sent back to the 

project parties and eventually stored on a project-dedicated server. 

 
The contractor starts to rectify the defects immediately. This “punch list” 

of defects is checked off by the contractor as the defects are rectified. This 
kind of discretionary inspection is sufficient when the Total Works are 
approved in the Final Inspection, i.e. there is only a small number of 

defects or if they have little impact. If not approved, a Continued Final 
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Inspection will be held a few weeks later, where the work on the defects 
is re-inspected.  
 

It is important here to note that these Contract Inspections, being 
recurring activities in every project, are not part of a continuous process 
but carried out as ad hoc, separate activities. 

5.2 A Continuous Improvement approach to Contract 
Inspections  

A typical construction project always begins with the definition of what is 

supposed to be built, as shown by the different specifications and 
drawings, as well as the definition of the different project goals. 

Conceptually, this programming, design and planning could be compared 
to the ‘Do’ stage of the CI concept, since this is where changes to usual 
practise would be introduced into the project. The Final Inspection could 

then be compared to the Check stage. A pre-CI improvement activity 
would now contain some kind of management decision-making, which 
could translate to the Plan stage, see Figure 16.  
 

This approach will put effort into solving ad hoc problems with 
(presumably) unusual defects in unique projects. In general, it is difficult 
to gain a holistic view of what impact a specific defect has to the whole 
production system over time. Management needs to know that they are 

prioritizing resources in the most effective manner to solve problems and 
improve the process of production. 

 
Figure 16. Pre-CI improvement activities lack the ideas of a continual system, thus 

lacking direction. 
An improved management approach is to work with accumulated 
information and data from inspections, see Figure 17. Here, the 
contractor saves the information about defects to a central database, thus 
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making previously scattered data from several projects available in one 
centralised repository that would be accessible to a much larger pool of 
managers and engineers, for continuous improvement process.  

 
Figure 17. Continuous improvement and information technology approach to 

inspection information management. 

 
The use of IT systems as a central tool in performance measurement is a 
natural approach, and a great deal of research has been done around this 

subject within computer engineering. However, the rationale here for 
accumulating inspection information would be to allow surveying of 
defect types and quantities that a company generates to support decision-
making involved in initiating improvement activities. The long term goal 

of such CI activities would be to identify and eliminate the root cause of 
the defects.   
 

This concept can be described using the model of “a mile wide and an 
inch deep (short term strategy)/an inch wide and a mile deep (long term 
strategy)”, see Figure 18, an analogy that is usually used to describe when 
to use surveys and case studies within research. Accumulation of 

inspection information from all projects works as a continual, company-
wide, survey of defects. Root cause analysis would best be carried out 
using “case studies” of a specific type of defects. This longitudinal type of 

measurement fits into the concept of continuous improvement and 
PDCA. 
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Figure 18. A mile wide and an inch deep, or an inch wide and a mile deep. 

 

Here, two stages of the implementation are identified: 
1. Accumulation from several projects allows a search to identify 

recurring defects. It follows the concept of Figure 17.  
2. Continual, organisation-wide accumulation from all projects. 

Except stage 1, this step also allows for benchmarking and 
performance measurement of progress towards strategic company 
goals. 

Keeping defects information on paper, or on personal computer hard 
drives, limits the access of the information. Storing these reports on a 
digital paper format, such as PDF, in a central database, allows wider 
diffusion. Still, the information and data need to be manually compiled. 

However, this manual work is highly resource demanding, as the analysis 
of the case project’s inspection reports showed. A central database system, 
for storing defect information on the level of the individual defect 

however, suggests an automated system for the accumulation and 
compilation of defect statistics. While such system will have initial costs of 
the investments, the cost and time of analysis in the PCDA cycle will be 
much lower, compared to manually compilation of information. 

 
The results from the first two papers showed that the prevailing strategy in 
the industry is to diffuse information through people. From a theoretical 

KM perspective the current way of obtaining knowledge in the surveyed 
companies represents people-centring in Ponelis’ and Fairer-Wessel (1998)’s 
model and personalisation in Hansen et al. (1999)’s. Thus, introducing 
database technology means an entirely new way for the respondents to 

work with knowledge. 
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5.3 Taxonomy 
The case study of analyzing inspection reports in a single project had a 
few interesting findings. The same rules seem to apply for the defects to 

be coded as for the classification system: they have to be specific and 
discrete. Although the method of the main inspector was assumed to be 
one of the best in the country, because of his involvement in training and 
development of computer aids, the information in the inspections reports 

were not adapted to be classified in a database system. Many defect 
notifications in the case study included information about several different 
defects. Also, inconsistencies regarding defect numbering made it difficult 

to trace defects through repeated inspections, pre- inspections and final 
inspections. A significant amount of work was put on identifying and 
classifying defects from inspection reports. 

5.4 Conceptual model 
A conceptual model that combines the theoretical themes from the 
previous sections to the research design in Chapter 2 is presented in 
Figure 19. Grey arrows are flow of information. Boxes are bounded 
instances of resources, translating what PDCA-activities that they contain.  

 

 
Figure 19. Final conceptual model of this licentiate thesis. 
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6 DISCUSSION AND CONCLUSIONS  

In this chapter, the research questions from Chapter 1 are answered. Here is also 
discussion around the methods used, including research quality, as well as impact 
and limitations of the results. 

6.1 Discussion 
Final inspection has received critique, both in literature and in the 
interview survey in paper II. Defects in inspection reports are only minor, 
mostly superficial, and that the more severe defects can only be traced 
during production. However, the contractors are aware of the 

consequence of defects in time and cost, with suspended completion dates 
and accelerated production in the end.  
 

Many of the respondents had difficulties to understand the scope of a 
defect database solution and the possibilities of a system for inter-project 
information diffusion. Most of the answers are related to today's use of 
formal inspection reports, but with some interest in the possibilities of 

statistics. A similar view is presented by Sower et al. (1999) that, among 
other things, failure to understand the capability of a system is a barrier to 
improve quality in construction. Or as Henry Ford supposedly put it: “If I 
asked my customers what they wanted, they’d answer ‘a faster horse’”. 

However, most respondents believed that both contractors and clients 
should benefit from an inter-project inspection information system (IPIIS), but 
some also mention the Construction/Project Manager, which usually are 

private consultants in Swedish construction projects, i.e. those companies 
with that specific business activity. 
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The clients were interested in having a system where they could compare 
contractors on the basis of their quality, while others were concerned 

about  the integrity and did not want to make defects statistics and 
company or project specific information public. The private clients said 
that the statistics can be used during tender evaluation of contractors. 

Public clients, on the other hand, believed that such use would be against 
the law of public purchasing. Public clients only wanted to use the 
information for feedback, leaving it out of the tendering process. 
 

Actually, almost all the interviewees believed that their own company 
would benefit from an IPIIS. The inspectors, however, were concerned 
the such a system would cost more than the benefits provided. It seems 
natural for them to assume that other project actors could gain from the 

system, but not the inspectors themselves. The activity of inspection will 
not be improved or simplified or that such a system would mean new 
business opportunities for the inspectors, being able to provide more value 

for the customers of a more standardises and supposedly improved 
inspection process. 
 
As there were no specific project actor identified as a natural owner of an 

IPIIS, ownership and responsibility for a future system is open. Another 
possibility can be to have an entirely independent system ownership. 
However, the actors still need to solve the financial aspects of 

implementing and supporting an IPIIS. If the client or contractor has their 
own systems, the inspector still needs to deliver the defect data in an 
appropriate format or structure. This would perhaps call for an 
“inspector’s manual”, in the same way that designers have used CAD or 

BIM manuals for years.  
 
The final questions of the interview survey covered what benefit other 

project members and stakeholders in the construction process could have 
of information from the suggested feedback system, but also what 
concerns to consider regarding, for instance, privacy and integrity. The 
respondents had a similar view on this matter.  The common view was 

that the inspection reports should not be spread outside the project or the 
company, but that the anonymised statistics could be useful for just about 
anyone in the construction sector. If the system filters out identity of the 

project and its participants, it could be distributed to anyone interested 
defect statistics. The information from the system could, furthermore, be 
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used by design management, construction managers and clients in general. 
The respondents also identified organisations dealing with similar matters 
on national level as potential beneficiaries. Most of the interviewees 

believe that the system should be best off in the hands of larger clients.  

6.2 RQ I: How is information from inspection reports 
used? 

Firstly, both contractors, as well as the other project roles, share a view of 

Contract Inspections as they are instituted in AB/ABT, i.e. as a Quality 
Inspection that decides on what of the Total Works that are approved, 

and what defects there are in the projects for the contractor to rectify. 
 

Some of the interviewed companies did try to use inspection data for 
experience feedback and continuous improvement, but most of them lack 
a system or process to support the feedback of experience-based 

information provided by inspections. Despite their willingness to use the 
inspection information for improvement work, most of them do not have 
any such initiatives as of today. Even where the contractors have 
expressed goals for decreasing defects, they seem to lack a plan for how to 

get there. It is likely that these companies do not know how to take the 
next step, and that they as such should benefit from the future research in 
this area. 
 

It’s not that surprising that so few contractors are mining statistics from 
inspection data. Currently, Contract Inspection is mostly a paper-based 
activity. Obtaining relevant information from all these independent 

documents will be resource-demanding. Therefore, the results can reflect 
unease about the current situation, and awareness that something has to be 
done. 
 

Many companies now store inspection reports in places such as project-
dedicated servers. This should be regarded as a first step towards a more 
“intelligent” solution, since it improves inter-project access to inspection 

information. However, data stored in this way cannot be directly searched 
and compilation of statistics will still be a manual activity, albeit that the 
information is at least more accessible than in a paper-based archive. 
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6.3 RQ II: How could information from inspection 
reports be utilised further? 

This research question was mainly answered by the interview study, 
where the concept of an inter-project inspection information system, 

IPIIS, was introduced, but also to some extent the contractor 
questionnaire. 
 

Even though most of the surveyed contractors do not store their 
inspection information for continuous improvement, they did regard the 
information in inspection reports as useful for improving production. The 

contractors also have an interest in developing and implementing 

experience feedback systems that support the input of inspection in a 
continuous improvement process.  
 

The respondents of the two first surveys more or less recognized the 
possibilities of an IPIIS. Several respondents mentioned the possibilities of 
obtaining simpler descriptive statistics, such as the number of defects of 
certain types, finding reoccurring patterns. This will also serve as 

constructive feedback to contractors and suppliers on the quality of their 
work and deliveries. 
 
Collecting information from many projects, the different actors provide 

themselves with possibilities to give feedback to suppliers of material as 
well. As regulated by AB 04, the contractor is responsible for the built-in 
construction material for up to two years after the Total Works are 

approved in the Final Inspection. This way, an IPIIS can create 
opportunities to work with supply chain integration. Moreover, if used 
continuously during the end of the projects, it will also simplify the 
follow-up of defects rectification. 

 
One interviewed inspector proposed that the system can serve several 
purposes if different access levels were given for users in a project. Here, 

those directly involved would get all available information and data. The 
further away, the less contextual information would be shared; the project 
and its different participants would be more and more anonymised. If 
defect statistics would be made official that will enable benchmarking 

between contractors. In this situation another type of organisation than 
contractors would have to have ownership of the system. 



Discussion and Conclusions 

 59 

6.4 RQ III: How should information from inspection 
reports be structured and codified, to enable 
storage and future data analysis to facilitate 
continuous improvement? 

This third and final research question was answered by the results 

presented in Paper III.  
 
BSAB, as a system for classification of construction works, has been 

developed since the 70ies, and is has had an impact on the development 
of the ISO 12006-2 standard. It is now widely used within the Swedish 

construction industry, mostly for estimating and planning of construction 
work but, also more recently within design. New areas of use are now 

being developed, much due to the increasing pull for Building 
Information Modelling. Thus it was identified in Paper III as a suitable 
system to use as taxonomic framework for the classification of defects in 

construction.  
 
From an international point of view it is suggested that corresponding 
national systems in other countries should be used. Several countries are 

developing their own systems for the classification of construction works 
around ISO 12006-2. Following this standard, good, theoretically well-
grounded systems can be used with many possible applications. The 

analysis of the inspection reports in Paper III stressed the necessity to put 
down a list of rules for inspectors, so that the defects they report are 
transparent and traceable.  
 

Although the analysed inspections reports are assumed to be best practise 
in Swedish Contract Inspection, it was still difficult to understand and 
trace the specific defects. Without a unified way of representing room, 

space or location, it is difficult to understand the full context of the defect 
description, something that can make statistical analysis less certain. 
Furthermore, some descriptions were vague since the cognitive image of 
the building element and the defect itself is missing. Provided the 

observation during the Continuous Final Inspection, a lot of the 
descriptions recalled memories of how the actual defects looked like. Thus 
it is suggested that linked to the defects there should be recorded using 
“context wideners”, e.g. specifications such as Room Finish Schedules, or 

photographs. 



Classifying building inspection defects 

60 

The suggested codification structure, and metadata categories, is shown in 
Table 4. Some of these will be automatically registered, such as type no. 
1, 2, 4, and 14, during inspection. The inspectors in Paper II were afraid 

of unnecessary typing or/and coding as a result of new inspection 
routines. Therefore it’s suggested that the inspector conducts the 
inspection in a much similar way as today, thus being responsible for no. 

5-11, and 15 when a complicated defect is coded. 
 
Table 4. Structure for coding the defects. 
1. Unique Project 

Identifier, UPI# 
This code would identify the project in which the 
defect appeared. 

2. Unique Defect 
Identifier, UDI# 

Every defect in every project could be identified with 
this one. Not the same as the specific serial number 
given by each inspector in their specific inspection 
session. 

3. Inspection 
Identifier 

Identifies the type and number of inspection, such as 
pre-inspection no 5, when the defect was first 
spotted.  

4. Responsibility A flag indicated whether the Contractor or Client is 
responsible and should pay for the rectification. In 
General Contracts, clients are responsible for design 
errors causing defects. 

5. Defect Serial 
Number, No# 

Identifies the defect within the specific inspection. 

6. Floor level Only used where there are several floors. 

7. BSAB 96 Space 
Code 

Identifies the type of space where the defect was 
found. Makes sorting and filtering on space possible 

8. Object code What building object has the defect? This is built 
upon the BSAB 96 Designed Element taxonomy. 

9. Defect type Categorises the defect, whether is unfinished, 

damaged, erroneous or missing. 

10. Defect 
description 

Describes the defect qualitatively. Importance of a 
clear, standardised language, without ambiguity. 

11. Rectification 
measure 

Categorises how the defect should be rectified, e.g. 
cleaning, adjustment, repair, exchange, rework, 
completion. 
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12. Safety issue A flag that identifies if the defect results in a safety 
problem (such as fire, falling, etc.) 

13. Cause Answers why the defect appeared. Could be 
extended to accommodate a 5 Why, i.e. root cause 
analysis. 

14. Date log Every inspection session a unique defect appears the 
date for this is registered – allows for transparency 
around how long time it takes to rectify the defect. 
When it is rectified, the contractor checks the defect 
as Rectified and this date is registered in the database. 

15. Pictures Every database record should have the ability to 
contain a small amount of pictures of the defect. 

6.5 Limitations 
The results in this study have some limitations that should be addressed. 
One limitation of the interview survey, in respect to validity, is that only 
18 (17 %) of the approached companies chose to participate in the study. 
We don’t know anything about the companies that did not participate, 

except that most of them demographically were among the smaller ones.  
All of Sweden’s five biggest contractors participated, which indicates that 
the results are sufficiently valid in order to draw the conclusions in this 

chapter. 
 
The results of the interview study are limited by the design in the way 
that the interviewees were selected. A broader survey of different 

professionals may have ended in slightly different results. A limitation of 
the third study is that inspection reports from other inspectors could have 
had other quality issues. The lesser the level of information, the more 

difficult the codification, as was understood from studying the reports 
from the special trade inspections in the same project. However, this does 

not affect the analysis of what should be included recording during 
inspection in order to enable the proposed database solution.  

6.6 Suggestions for future research 
This thesis has suggested that inspections are an unexploited resource for 
the improvement of quality of work in the construction industry. It is 
proposed that if done properly, with the help of a developed and suitable 
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taxonomy and central database storing, a process for Continuous 
Improvement, CI, can be supported by such a system. 
 

This proposition has to be validated through future studies. Such a study 

depends on an industry partner where a prototype of the database could 
be developed and tested over a number of projects. A number of 

questions are left unanswered here, that would need to be addressed. One 
such question is what BSAB 96 taxonomy to use for the object 
classification, since both the Designed Element and Work Result ones are 

possible candidates. 

 
Another interesting prospect would be to go back to the few contractors 
in the questionnaire survey that already started to develop an experience 
feedback initiative around inspection information, and study what they do 

and how that works. 
  
This research has presented a conceptual model; see Figure 19, for how 

defects information from contract inspections one source of information 
for continuous improvement in the construction industry. However, in 
order to understand and know how to design the lower left box, Act & 
Plan, the key would be to thoroughly investigate and adapt the concept of 

experience feedback. 
 
Utilising contract inspection information, for a continual performance 

measurement of the amount and impact of defects within the company’s 
production process, is here suggested as a first step in the development of 
a future continuous improvement (CI) process. Other sources for 
feedback such as deviation reports, site meeting minutes, etc., should be 

included to enhance the CI process. By including guarantee inspections, 
longitudinal analysis for the support of CI can be carried out.   
 

This work is theoretically based on Continuous Improvement, and also 
Performance Measurement and standardisation to some extent. A recent 
trend in the industry is the introduction of industrialised methods, and so-
called technical platforms (e.g. Styhre & Gluch, 2010). Standardisation of 

products and processes through platform strategies both offers 
construction companies opportunities of working with continuous 
improvement and performance metrics, as well as a demand or pull for the 

same. It is therefore suggested, that these companies will show a higher 
interest in incorporating inspection information into their platform with 
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the purpose proposed in this thesis. This potential should be thoroughly 
investigated in future studies. 
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According to Total Quality Management (TQM), Lean Production and Six Sigma 
literature, companies should develop organisational arrangements that foster learning 
from experience and base decisions on facts, since continuous improvements require 
continuous experience feedback in some form. In Sweden every construction project is 
checked in several inspections, and data about defects are collected in paper-based 
“punch lists”, but what happens to these data after the defects have been corrected and 
the building is delivered to the client? This study describes the current inspection 
regime in terms of the scope it provides for collecting experience feedback in the 
Swedish construction industry, and evaluates the extent to which Swedish construction 
companies recognise this scope. Empirically, it is based on a survey of the views of 
field superintendents in medium-sized to large building/construction contractors 
regarding the use of inspection data as a source of experience feedback in their 
respective companies. The results show that contractors are generally aware that 
inspection data can provide valuable information for experience feedback and constant 
improvements, but currently they do not have systems or processes for feeding back 
experience from inspections. The possibility of replacing paper-based punch lists with a 
digital system to process and access inspection data is discussed, which it is proposed 
could provide a means for improving organisational experience feedback-based 
learning among construction contractors. 

Keywords: Automation, Information technology, Inspection, Knowledge-based system, 
Quality. 

INTRODUCTION 
The construction sector is generally considered to perform poorly in terms of learning 
and improvement. For example, according to Latham (1994) construction industry 
practitioners believe that approaches promoting the management of the corporate 
memory of their organisation would help to overcome many of the constraints inherent 
to their sector. However, it has been found that feedback and learning loops are often 
broken in project-based organisations (Gann and Salter 2000) and that project-based 
companies lack organisational mechanisms for transferring and applying knowledge 
acquired from one project to other projects (Prencipe and Tell 2001, Dubois and Gadde 
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2 john.meiling@ltu.se 
3 anders.vennstrom@ltu.se 
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2002). Staff generally tend to ignore feedback processes, or have too little time to 
organise or facilitate feedback (Sterman 2000), and as project-based organisations 
become increasingly decentralised (Lindkvist 2004) and loosely coupled, effectively 
sharing knowledge becomes increasingly challenging (Orton and Weick 1990). The 
focus is generally on projects rather than processes, which is a key difference between 
construction and manufacturing industry cultures (Riley and Clare-Brown 2001). 

The Swedish construction industry is regulated by two sets of General Conditions of 
Contract: AB 04 for (traditional) performance contracts and ABT 06 for design and 
construct contracts (BKK 2005, BKK 2007). These General Conditions have been 
drafted by representatives of both contractors and clients, hence they should be well 
balanced and provide a contractual framework that can be used to facilitate agreements 
that are acceptable for all parties involved in specific projects. Among other contractual 
matters, AB 04 and ABT 06 regulate the use and purpose of inspection.  

A Final Inspection is compulsory, as well as a 2-year Guarantee Inspection. The client 
appoints a person he or she feels "is competent" for the job (BKK 2005), usually a 
consultant construction engineer specialising in inspection. Many of the inspectors are 
educated by the Swedish National Federation of Construction Engineers (SBR) and 
certified by SP SITAC (a subsidiary of the SP Technical Research Institute of Sweden)  
in cooperation with SBR, although there is no requirement for certification. After the 
inspection the inspector writes an inspection report including a defects list (punch list), 
which is sent to both the contractor and client. The contractor can then start to correct 
the defects. In AB 04 and ABT 06, the final inspection is seen merely as a compulsory 
point at which the project is accepted by the client and legally handed over from the 
contractor. The 2-year Guarantee Inspection checks for any new defects that may have 
surfaced since the final inspection (BKK 2005, BKK 2007). 

Although regulations concerning quality inspection of construction projects differ 
between countries, similar problems are associated with current practice across 
countries, e.g. duplicated work, lack of standardisation and poor communication 
between on-site contractors and tradesmen. In addition: data are generally manually 
collected on paper; there are difficulties in monitoring the correction of defects; 
systems for analysing and verifying causes of defects, and compiling statistics on defect 
rates etc., are poor or non-existent; and there is usually no feedback system. Cox et al. 
(2002) and Kim et al. (2008) focused on possible technical approaches to develop and 
implement an efficient feedback-incorporating inspection system.  Such a system could 
be categorised as part of a Project Knowledge Management (PKM) system. 
Information technology (IT)-based support has proven to be a necessary, but not 
sufficient factor for high-quality PKM. Without good IT-tools PKM is difficult, but the 
tools themselves are not sufficient to ensure effective PKM if the corporate culture does 
not encourage their use (Hanisch et al. 2009).  

The purpose of this paper is to investigate the extent to which construction companies 
today recognise that inspections can serve as valuable sources of experience data for 
continuous improvements, rather than simply as a compulsory step towards project 
handover, and whether they feel a need for an IT tool to support such use.     

The following sections present the theoretical framework of the study. Then, the 
methodology and results of a survey of Swedish contractors’ representatives’ views of 
inspections and experience feedback are presented and discussed. Finally, conclusions 
regarding the implications of the results are drawn and issues that warrant further 
research are noted.    
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QUALITY IN CONSTRUCTION 
Prompted by customer demands, government legislation and less formal governmental 
concern, quality management within the Swedish construction sector has intensified in 
recent years. Laws and regulations have been sharpened to emphasise the importance of 
quality control, for instance a “Quality Plan” concept was introduced in the Swedish 
General Conditions of Contract, 1994 (AB 94), and a Plan for Inspections was 
introduced in the regulations that came into force in 2004 (BKK 2005). Authorities in 
Sweden require construction companies to have certain knowledge of ISO 9001 (BFS 
1996). However, the increasing demands from clients for quality assurance have led to 
companies implementing a top-down quality approach because their motivation for 
adopting quality management principles and routines springs solely from a desire not to 
lose customers (Dale 1999; Gustafsson et al. 2001; Poksinska 2006).  

Total Quality Management (TQM) approaches can be summarised in five principles or 
core values; (1) focus on the customer, (2) base decisions on facts, (3) focus on 
processes, (4) improve continuously, and (5) foster commitment at all levels in all 
participants (Dale 1999). The cornerstones are supported by a set of techniques 
(including Six Sigma, QFD, QC circles, Benchmarking, Supplier partnership, Process 
management and Self-assessment) and tools (including Design matrices, Pareto 
diagrams, Quality house applications, Tree diagrams, Ishikawa diagrams, Process maps 
and Control charts (Bergman and Klefsjö 2003), many of which are also used in the 
Lean production system (Arnheiter and Maleyeff 2005). Low and Peh (1996) suggest a 
framework for implementing a Total Quality Management (TQM) quality system in 
construction. However, it has substantial impediments, summarised by Low and Teo 
(2004), who state that the success of TQM is yet to be proven in construction. 
Numerous barriers hinder efforts to improve quality, e.g. failure to: correctly 
understand customer requirements, both internal and external; understand the capability 
of the production system; track defects; improve sub-optimised processes; and track 
quality costs (Sower et al. 1999). A common feature of all of these obstacles is that 
they originate, ultimately, from poor management and deficient 
communication (Deming 1986; Svensk Byggtjänst 2007, Josephson and Hammarlund 
1999). 

The core objectives in Lean theory are waste elimination and value creation (Womack 
et al. 2007). Liker (2004) presented 14 management principles to help companies adopt 
Lean working methods, which could be categorised in four groups, the fourth being 
"Continuously solving root problems". This is to be implemented last and is a 
fundamental element of attempts to improve quality by minimising defects and 
mistakes.. Essential aspects of this category are to: "go and see for yourself to better 
understand the situation", "make decisions slowly by consensus by thoroughly 
considering all options, then implementing them rapidly, and "become a learning 
organisation through relentless reflection and continuous improvement" (Liker 
2004). Continuous improvement is also important in Lean construction theory, e.g. one 
of Koskela's (1992) 11 Lean principles for the construction industry is that companies 
should incorporate continuous improvement into their processes.    

Experience feedback  
The nature of experience lies in its practicality, i.e. something needs to be done to 
actually gain an experience. Therefore experiences, as well as knowledge, have both 
tacit and explicit components. The more explicit parts can be relatively easily 
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documented and explained, but if the person who had the experience participates in the 
feedback process some of the more tacit elements may also be fed back. 

Examples of experience feedback for continuous improvement include improvement 
of:    

� Processes; when employees feed back their experiences in terms of how well 
the organisation works regarding any aspects, from management strategies to 
specific work methods;  

� Means; when employees feed back their experiences of how well equipment, 
machines, software, tools etc. work;  

� People; when employees feed back their experiences of how well certain people 
work;  

� Products; when employees working downstream of the construction design 
process, or customers, feed back their experiences of how well products are 
produced, maintained, used and so forth.  

 
According to Juran (1986), any production is charged with a current level of chronic 
waste, which can be regarded as the level of opportunity for improvement. From a 
quality management perspective, defects are signs of sub-optimal product quality and 
must be detected in order not to reach the customer (Feigenbaum 1991). From a Lean 
perspective, defects are seen as one of seven types of waste in production, resulting in 
reductions in long-term profit (Liker 2004). 

A recent defect study was conducted by Sigfrid (2007). The study was financed by the 
Swedish National Board of Housing, Building and Planning (implying that its 
recommendations may be generally applied). Calculations (based on housing 
production in 2005) presented in the study indicate that the costs of correcting defects 
after project delivery in Sweden could amount to 1 300 €M per year calculations based 
on the 2005 years housing production. The report states that defects are indications of 
organisational shortcomings and inadequacies in the construction industry. 

Josephson and Saukkoriipi (2007) state that Defects, one of their Four Biggest Wastes, 
account, in various ways, for up to 10 % of the total project costs in construction; e.g. 
costs of hidden and visible defects and inspection costs. Other estimates suggest that 
costs of correcting defects may account for up to 6% of production costs, highlighting 
the importance of acquiring knowledge about both costs and causes of defects in order 
to prevent them arising (Josephson and Hammarlund 1999).  

Johnsson and Meiling (2009) examine the severity of defects in industrialised house 
construction, and suggest that existing defect notations are a neglected source of quality 
improvement information, which can be used to help realise the benefits of off-site 
construction. In the cited study, information about defects is extracted and codified 
from quality documents, compiled during the construction and inspection processes, 
regarding 11 projects covering 2415 defects, representing ongoing types of waste as 
long as the companies concerned neglect to access and analyse the causes, and ways to 
address, the recorded defects (Figure 1). The main reasons for investigating defects are 
to reduce costs associated with poor quality and to improve production efficiency, 
product quality and customer satisfaction. 
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Figure 1. Summary of analysis of 2415 defects arising in 11 projects, from Johnsson and 
Meiling (2009). 

METHOD 
Survey design  
The survey was set up through a common web survey service, using individual 
participant links to the survey. This facilitated the possibility to send out reminders to 
those who had not yet responded, and provided a certain level of confidence that 
company representatives selected for inclusion in the sample were the actual 
respondents. There was also a possibility for respondents to voluntarily enter contact 
data at the end of the survey, giving further proof that selected representatives were the 
actual respondents. Answers were anonymised before data analysis.  

The survey consisted of several groups of questions concerning matters ranging from 
general quality strategies to more specific questions about inspections. The inspection-
specific part of the questionnaire consisted of nine Lickert-scaled statements and two 
open-ended questions. The answers from the open-ended questions were analysed and 
categorised/codified to enable conclusions to be drawn from the data. 

Populations and sampling  
In a first round, the survey was sent to 66 site/production managers and project/factory 
managers in both medium and large-sized construction contractor companies in 
Sweden, all of which were members of the Swedish Construction Federation. The 
companies were both traditional, mostly on-site producing contractors, and members of 
the industrialised segment, mostly off-site multi-storey housing producers; the authors 
indentified these as two separate populations. This first round was complemented with 
a second larger dispatch. 

The two population groups were sampled in the same way, by selecting one or more 
site manager(s) and one or more project manager(s) from every company (more than 
two participants were selected for the bigger companies for reasons explained below). 
We wanted to maximise randomisation of the sample, as much as possible, but overall 
the elements were sampled with a convenience approach. For some companies it was 
possible to obtain a random selection from a company-supplied list of all their available 
personnel in the population. However, for larger companies with subsidiaries operating 
in local markets in several regions, pairs of participants were selected for every region. 
One reason for this was to capture possible differences in ways of working between 
different parts of the country in the same companies, another was to obtain a better 
balance in the sample between the large and medium-sized companies. It was assumed 
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that regionally organised divisions are of approximately the same size in every such 
company, but no attempt was made to check the validity of this assumption.  

RESULTS AND DISCUSSION  
Results show there was a response rate of 65 % (43 respondents), of whom 62 % (41) 
completed the survey.  

Forty-one (out of 43) respondents answered the questions about inspections. Out of 
these one respondent was female, 51 % (21) had a college education or higher, with 21 
years experience of the industry, on average. Thirty-one of the respondents were 
employed in a company working on a national market, five on a regional and five by 
smaller local companies. The respondents were employed in company types listed in 
Table 1. 
Table 1. No. of respondents and the size of their company. 

No. of respondents Size No. of employees Annual turnover 
3 Small 10-49 <10 €M 
19 Medium 50-249 10-50 €M 
16 Large 250- >50 €M  
 

Twenty-five (out of 41) respondents stated that most of their companies’ production is 
conducted on-site. Nearly 60 % (24 out of 41) stated that their companies were ISO 
9000 certified, four were not certified, but were following ISO 9000 standards anyway, 
and 11 stated that their company had developed their own Quality System.  

Responses to a question intended to rank the three most important sources of new 
knowledge and project-related experiences indicated that inspections were regarded as 
the least important source (Table 2). This is probably because there is no good way in 
today's practice to get knowledge out of inspection reports, and it is a strong indication 
that there is potential for future development in this area. 
Table 2. Most important sources of knowledge and project-related experiences among the 
companies. 

 

C
lients 

Em
ployees 

Post-m
arket 

Sub-contractors 

External sources* 

D
esign consultants 

Inspections 

Percent 81 78 44 32 27 22 17 

No. of responses 33 32 18 13 11 9 7 

* Such as: University co-operation, monitoring of trends in the industry, trade 
fairs, external and internal training, in-company experts, experience meetings 
and cross-industry benchmarking. 

Sixty-three percent (of 41 respondents) stated that their company did not have a system 
for compiling defect data from inspections, but nevertheless 80 % agreed or fully 
agreed that their company had an expressed goal to reduce the number of defects in 
inspections (Figure 1). Forty-six percent agreed or fully agreed that their company 
actively analysed root causes of defects.  

Seventy-six percent agreed or fully agreed that their company regarded inspection 
defects as valuable information, while as many as 88 % personally agreed or fully 
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agreed that reported defects from inspections provide valuable information. It seems 
that the respondents mostly agreed with the official company standpoint on inspection 
data and the common opinion was that useful information is hidden in the reports.  

However, 51 % of the respondents (21 out of 41) disagreed or fully disagreed that their 
company made use of these defect data in their improvement work - still 62 % of these 
21 stated that their company regarded the information as useful and 71 % that their 
company has an expressed goal to reduce the number of defects in inspections.  

These findings raise questions about the discrepancies. It is remarkable that half of the 
respondents felt that their company did not make any use of inspection data for 
improvement, although most of them regarded the information as useful, and up to 80 
% of the companies did even have expressed goals to reduce defect rates. A possible 
explanation is that the companies had not yet started, but were planning, to address 
these issues in the near future. These questions need further research, and are not 
further considered in this paper. 

 
Figure 1. The use of inspection data. 

Thirty-four percent (14 of 41) stated that their company are compiling statistics about 
defects. As many as 90 % agreed or fully agreed that the use of defects data in their 
company could be further developed. In responses to a question regarding whether or 
not they felt assured that defects from one project would not appear in future projects, 
54 % disagreed of fully disagreed. Fifty-six percent (23 of 41) agreed or fully agreed 
that their company needed a supporting IT system to better manage information from 
inspections, while 34 % did not agree. 

It is not surprising that so few contractors are mining statistics from inspection data, 
since obtaining relevant information from current manually compiled, paper-based data 
sources is highly resource-demanding. Hence the results may reflect unease about the 
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current situation, and awareness that something has to be done, combined with 
resistance to implementation of an appropriate IT system, due to the complications 
involved in incorporating such a system into an already broad, diverse and 
decentralised IT fauna.  

Twenty-six (of 41) respondents chose to answer the open-ended questions about 
inspections, and the responses were categorised according to the stated accessibility of 
the inspection data (Table 3).The answers imply that many companies have started to 
store inspection reports, in formats such as project portals, a first step towards a more 
intelligent solution. Data stored in this way cannot be directly searched and the mining 
of statistics is still manual, but they are more accessible than on papers contained in a 
binder in some office.  
Table 3. Codified results from open-ended questions on inspection data handling practices. 

In what way are defect data from different projects saved within the company?

Paper-based archive 
(e.g. binders)

Digitally within projects 
(e.g. in digital reports on 

project portals)
Digitally between the 

projecs
No. of comments 12 12 2

In what way is information from inspection reports used within the company?

No use at present

Ad hoc - no formalised 
routines for feedback or 

documentation
Through formalised 

routines for feedback 
No. of comments 7 12 7  
The responses to the second inspection question, concerning the way in which 
companies use information about defects, show that most companies try, in some way, 
to note the most common defects and to solve the root causes, but without formalised 
routines. 

On defects 
Since defects data are already available in mandatory inspection reports these sources 
represent a low-hanging fruit, raising questions about why the companies currently use 
inspection reports only as checklists for correcting defects and make little use of 
information captured in the audits for further analysis. We believe this is due to several 
reasons. Firstly, there are no explicit demands to do so from clients or authorities. 
Secondly, there are cultural reasons (based on norms of traditional on-site and project-
based construction); if the development of product quality in the housing industry is to 
be conducted through the organisations concerned, the poor use of defect data indicate 
a need for learning rather than a technical, economic problem. The most alarming effect 
of defects is not the cost of correcting them, but the associated reduction in product 
quality. The two main reasons for investigating defects are to reduce poor quality costs 
and to improve product quality and customer satisfaction.      

Lower level of accessibility Higher level of accessibility 
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On sampling  
In the survey design process it was initially decided on a probability sampling approach 
in that the authors should randomly select the participants for the samples from 
company provided lists of their total record of site/production and project managers, a 
sort of stratified sampling. That approach proved to be very difficult follow. Many of 
the smaller companies had only a few persons on the requested positions, i.e. not much 
to randomise. Other companies were not eager to hand out lists of their employees, 
claiming privacy reasons, and the choice would then be between not asking the 
company at all to accept those few names provided. Thus it presented a non-probability 
convenience sampling approach.  

Among the two population groups in the survey, the traditional mostly on-site 
contractors and the industrialised, mostly off-site housing produces, the latter is the 
smaller number in the matter of share of the building market.   

CONCLUSIONS 
This paper investigates to what extent construction companies currently recognise 
inspections as more than a compulsory step towards project handover, but also as a 
good source of experience data for continuous improvements. Contractors need to 
make continuous improvements, and it is suggested that many improvements could be 
facilitated by knowledge about common defects. Contract (final and guarantee) 
inspections are already mandatory activities in the Swedish construction industry, and 
conducted on a regular basis, but the information they provide are generally used solely 
to correct defects before handover to the client. As Johnsson and Meiling (2009) 
showed, statistics can already be drawn from the current paper-stored data, but the 
current practice is too resource-consuming and difficult for this to be really powerful 
and more widely applied. 

The empirical data gathered in this study suggest that there is a strong feeling among 
the contractors in general that inspection data provide valuable information, and some 
also try to use it for experience feedback and constant improvements, but most 
companies lack a system or process that supports the feedback of experience-based 
information provided by inspections.  

Future research 
It is clearly in the interest of the contractor to develop and implement experience 
feedback systems that support the input of inspection data for continuous 
improvements, but this requires the inspectors to conform with the implemented 
systems, i.e. defect data must be delivered in an appropriate format. This possible 
obstacle and other uncertainties have to be investigated in future studies. 

This study is the first part of a new PhD research project being conducted at the Luleå 
University of Technology. Next, an interview study with the different role types of 
construction projects will be conducted, aiming to answer what type of information 
they would like to pull out from a suggested digital inspection solution.   
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ABSTRACT 

Mobility, project orientation and the set-up of new organisation in every project are characteristics of the 

construction industry. The products are one of a kind and seldom develop beyond the prototype phase. This is 

often suggested as reasons for the low development of productivity in the construction industry, and continuous 

improvement and experience feedback becomes harder to accomplish from project to project. The production 

results are handed over from contractor to client through different inspections. The inspector creates a "punch list" 

with all detected defects, and the contractor then is to fix these before the construction work can be finally 

accepted. These often lengthy lists on documented faults are full of information that can be useful for the 

contractor company’s learning and experience feedback process. A previous study shows that contractors 

acknowledge this potential use, but they may need some sort of IT system to support the inter-project 

management of the inspection information collected. The aim of this study is to identify benefits for different 

project roles in a construction project from an inter-project inspection information system (IPIIS), e.g. what kind 

of information or data they would like to be able to extract, in order to enhance learning and feedback in their 

organisations. Semi-structured interviews were carried out with professionals representing different common 

project roles of construction projects, and regulatory demands for inspection as a part of project handover in 

Sweden has been studied. These results are analysed to form recommendations to the design of a future IPIIS. The 

requirements of a digital IPIIS are analysed, both from a regulatory point of view and from the perspective of 

making the inspection data useful for knowledge mining. 

 

 

Keywords: experience feedback, information technology, inspection, quality 

1. INTRODUCTION 

The construction sector is often considered to have a poor reputation concerning learning and improvement. 

Latham (1994) describes that construction industry practitioners believe that approaches promoting the 

management of the corporate memory of their organisation would help to overcome many of the constraints 

inherent to their sector. It has however been found that feedback and learning loops are often broken in project-

based organisations (Gann and Salter, 2000) and that project-based companies lack the organisational 

mechanisms for the knowledge from one project to be transferred and used by other projects (Prencipe and Tell, 

2001; Dubois and Gadde, 2002). People generally tend to ignore feedback processes (Sterman, 2000) and as the 

project-based organisation is decentralised (Lindkvist, 2004) and loosely coupled the challenge to share 

knowledge effectively becomes even bigger (Orton and Weick, 1990). The focus is on projects rather than 

processes, which is a key difference to the manufacturing industry culture (Riley and Clare-Brown, 2001).   

 From a Quality Management perspective defects are signs of lowered product quality and must be detected in 

order not to reach the customer (Feigenbaum, 1991).  Johnsson and Meiling (2009) investigate the severity of 

defects in industrialised house construction. They suggest that existing defect notations are a neglected source of 



quality improvement information. Contractors need to work with continuous improvements and it is suggested 

that many of the improvements would come from knowledge about common defects.  

 An ordinary Swedish construction project usually goes through several different tests, audits and inspections, 

many described in the contractor’s Quality Plan. The construction phase finishes with a final inspection, a 

compulsory step in which the question about approval of the total works between contractor and client is settled 

by the inspector as absolute judge. Two years after approval (if not otherwise decided) a Guarantee Inspection is 

held. This paper only studies aspects of these two compulsory inspections.  

 The inspection report gives the parties information about defects in the projects. A recent study by Lundkvist, 

Meiling and Vennström (2010) shows that many contractors actually recognise inspections as more than a 

compulsory step towards project handover, but rather as a good source for experience data for continuous 

improvements. Still, most of them only use them for correcting defects before handover to the client (ibid).   

 One possible reason for the big distance between that ambition and reality could be that inspection data is 

mostly manually collected on paper, leading to double work, a lack of standardisation, difficulties with 

monitoring the correction of defects, poor communication between on-site contractors and trades, an absence of 

systems for analysis and verification of causes of defects, statistics of defects rates, etc. and that there is also no 

feedback system.  Cox et al. (2002) and Kim (2008) focused on technical solutions to an inspection system. 

 Construction, being a project-based industry, could categorise such a system as a part of a Project Knowledge 

Management (PKM) system. The support by information technology has proven to be a necessary but not 

sufficient factor for the quality of PKM. Without good IT-tools PKM is difficult, but the tools themselves are not 

sufficient if the corporate culture itself does not encourage the use of them (Hanisch et al., 2009).   

 Lundkvist, Meiling and Vennström (2010) suggested that contractors would benefit from a digitalized 

inspection system. The aim of this paper is to identify which of the project roles in a typical construction 

project could benefit from an Inter-Project Inspection Information System (IPIIS), and what type of information 

or data they would like to get from the system, in order to enhance learning and feedback in their organisations. 

2. THEORETICAL FRAMEWORK 

2.1. Quality in construction 

Quality management within the construction sector has been intensified in recent years through customer 

demands and government legislation and attention. Laws and regulations have been sharpened in order to 

emphasise the importance of quality work and the introduction of the quality concept, e.g. in the Swedish General 

Conditions of Contract of 1994 (AB 94) the concept Quality Plan was introduced, and Plan for Inspections was 

then later introduced in the regulation of 2004 (BKK, 2005). A Final Inspection is compulsory, as well as a 2-year 

Guarantee Inspection. The client appoints the person he or she feels "is competent" for the job (ibid), usually a 

construction engineer consultant specialising in the profession of inspector. Many of the inspectors are educated 

by the Swedish National Federation of Construction Engineers (SBR) and certified by SP SITAC in cooperation 

with SBR, even if there's no requirement of a certification. The inspector ends the inspection by writing an 

inspection report including a defects list (punch list) which is sent to both contractor and client, the contractor can 

now start to correct the defects. In the view of the General Conditions of Contract of 2004 and 2006, AB 04 and 

ABT 06
1
, the final inspection is merely seen as a compulsory point where the project is accepted by the client and 

legally handed over from the contractor. The 2-year guarantee inspection audit if any new defects have surfaced 

since the final inspection. (BKK, 2005; BKK, 2007) 

 The values of Total Quality Management (TQM) is summarised in five cornerstones or core values; (1) focus 

on the customer, (2) base decisions on facts, (3) focus on processes, (4) improve continuously, and (5) let 

everyone be committed (Dale, 1999). The cornerstones are supported by a set of techniques i.e Six sigma, QFD, 

QC circles, Benchmarking, Supplier partnership, Process management, Self assessment and tools i.e. Design 

                                                      
1
 There are two different General Conditions of Contract, AB being for general Building and Civil Engineering 

Works and Building Services, and ABT being for Design and Build contracts. 



matrix, Pareto diagram, Quality house, Tree diagram, Ishikawa diagram, Process map, Control charts (Bergman 

and Klefsjö, 2003), many of which are also used within the Lean production system (Arnheiter and Maleyeff, 

2005). Low and Peh (1996) suggest a framework for implementing a Total Quality Management (TQM) quality 

system in construction, though the impediments are also summarized by Low and Teo (2004), who state that the 

success of TQM is yet to be proven in construction. 

 Barriers to quality improvement efforts are numerous e.g. failure to correctly understand customer 

requirements, both internal and external, failure to understand the capability of the production system, failure to 

track defects, failure to repair sub-optimised processes and failure to track quality costs (Sower et al., 1999). This 

is to blame on management and deficient communication (Deming, 1986; Industrifakta, 2007; Josephson and 

Hammarlund, 1999).  

2.2. Inter-project learning  

Construction, in general, is a project-based industry. The ability for project-based firms to capitalise on 

knowledge acquired during the execution of one project and transfer that to other projects or parts of the 

organisation was studied by Prencipe and Tell (2001). They understood the project-based firm as a population of 

projects, where specific project traits may get transferred via various mechanisms from one project to another. 

They also proposed a framework to analyse and interpret firms’ approaches to project-to-project learning, 

defining the project-bead firm’s learning landscape. 

 If knowledge can be codified and commodified, the ease of knowledge transfer will increase and costs 

associated with such transfer will decrease (Cowan and Foray, 1997). According to Zollo and Winter (2001) it is 

not sufficient to consider knowledge codification only as an outcome. The literature on knowledge codification is 

characterised by a tendency to think that the costs of codification activities are justified by their outcomes rather 

than by the cognitive implications of the codification process as such. It seemed that project-based firms also 

focused their efforts on outcomes rather than on the process of codification in developing technical devices and 

organisational mechanisms for learning between projects. Also, little evidence was found of direct incentives, 

such as monetary benefits, associated with the codification of knowledge. Rather, the codification of knowledge 

into reports, minutes, lessons learned, etc. is based on a presumption of good behaviour among members in the 

organisation (ibid). 

 Hanisch et al. (2009) showed how the management of knowledge in temporary organisations is an 

increasingly important factor in many industries, examining knowledge management in and between projects. 27 

structured interviews with project managers and knowledge management experts in different corporations were 

held. The prevalence, the organisation and the success factors of project knowledge management were analysed. 

Most interviewees stated an urgent need for a significant improvement of project knowledge management 

although a systematic approach existed only in a few of the companies. The success of project knowledge 

management was analysed to mainly be determined by cultural factors whereas technical aspects like information 

systems and project management methods are considered to serve as supporting factors only.  

2.3. Experience feedback  

The nature of experiences lays in their practicality that you need to do something to actually gain an experience. 

Therefore experiences, as well as knowledge, contain both tacit and explicit parts (Kamara et al., 2002; Nergård 

and Larsson, 2009). It is not the whole experience that can be fed back but the more explicit parts that can be 

documented and easier explained, but if the person who had the experience participates in the feedback process 

some of the more tacit elements may be fed back (Foguem et al., 2008).  

 According to Juran (1986) any production is charged with a current level of chronic waste, to be regarded as 

the level of opportunity for improvement. From a quality management perspective defects are signs of lowered 

product quality and must be detected in order not to reach the customer (Feigenbaum, 1991). From a Lean 

perspective defects are seen as one of the seven wastes in production resulting in lowered long term profit (Liker, 

2004). 

 A contemporary defect study was conducted by Sigfrid (2007) and results were summarised in the report 

“Defects and deficiencies in new dwellings”. The study was financed by the National Board of Housing, Building 



and Planning in Sweden and thus implying its use for generalisation. Calculations within the study shows that the 

costs for correcting defects after project delivery in the country could be as much as 1 300 €M, calculations based 

on the 2005 years housing production. The report state that defects are indications of organisational shortcomings 

and insufficiencies in the construction industry.  

 Josephson and Saukkoriipi (2007) state that defects in different ways stand for as much as 10 % of the total 

projects costs in construction (e.g. costing for hidden and visible defects) and the cost for inspections. Estimates 

suggest that costs for correcting defects may account for up to 6% of the production costs, emphasising the 

important to gain knowledge about defects in order to prevent them from arise, this include both cost and causes 

(Josephson and Hammarlund, 1999).  

 Johnsson and Meiling (2009) investigate the severity of defects in industrialised house construction. The 

authors suggest that existing defect notations are a neglected source of quality improvement information, which 

can be used to help realise the benefits of off-site construction. The main reasons for investigating defects are to 

lower poor quality costs and improve production efficiency, product quality and customer satisfaction. 

3. METHOD 

This study covers the first step of identifying the requirements of an Inter-Project Inspection Information System 

(IPIIS). Semi-structured interviews were conducted with seven construction professionals on different positions in 

construction projects. All the interviews were recorded and transcribed. The interviewees were selected from a 

convenience perspective with an intention to cover the different project roles that are in touch with final 

inspections. Semi-structured interviews are characterised by having pre-established questions with opportunities 

for the respondent to answer from his/her point of view (Norman and Lincoln, 2000), but not being constrained to 

these as it allows for the interviewer to go into new interesting directions with the interview, modifying it 

according to the respondent or just having the possibility to ask follow-up questions, or to rephrase the question 

(Wallén, 1996).  

 An interview framework of major questions and prompts for topic coverage and probing of respondents was 

used. During the interviews additional questions were phrased, to adapt to the different project role of the 

interviewee or the individual respondent. The respondents, what role they represent and their background are 

summarized in Table 1. The HVAC consultant is also working as a building inspector on HVAC systems. The 

roles where chosen from the first author's idea about the common project participants and which could gain from 

an IPIIS, derived from the common roles in a construction project.  

Table 1. Summary of respondent’s background. 

Inter-

view # 
Project role Position 

Years in 

company 

Years in 

industry 

1 Architect Construction engineer 13 30 

2 Client Technical manager 2 30 

3 Client Project manager 7 20 

4 Client CEO 7 7 

5 Trade engineer Coordinator technical 

installations, self-employed 

16 34 

6 Trade engineer/ 

building inspector 

HVAC engineer, self-

employed 

1 14 

7 Building inspector Partner of firm 11 35 

 
 As a validity measure, every interviewee was asked which other project participant/role they think would gain 

the most from having a database-based inspection system in the organisation or specific project? This way the list 



of interviewees could be extended, if one of the respondents would name a project role outside the initial 

interview plan. 

4. INTERVIEW RESULTS 

In this section the results from the empirical study are presented, see Table 2. The results reference the interview 

numbers according to Table 1.  

Table 2. Project participants' view on experience feedback and the possibilities with an Inter-project Inspection 

Information System. 

Interview # 1 2 3 4 5 6 7 

1. Where 

do you 

acquire 

new 

knowledge 

and experi-

ences? 

- From within 

the projects, 

daily routines in 

work,  

- People 

- Industry news 

service 

- Education in 

new software 

and similar 

- Site visits 

every day 

- Meetings 

with the project 

managers 

every now and 

then enables  

collecting new 

experience 

from the 

projects 

- From “real 

life” 

- Contacts in 

the industry 

- Colleagues  

- Industry 

newspapers & 

magazines 

- I hire the 

right people 

-People; 

both old and 

young 

employees 

have things 

to teach each 

other – fresh 

ideas against 

deep know-

ledge 

-From being 

Project 

Manager for 

the 

installations 

-Internet 

-From own 

experience in 

the projects 

-From the 

different  

missions 

- Information 

about new 

regulations, 

products, 

material, etc.  

- guarantee 

inspection tests 

new material 

2. In what 

way do you 

get 

feedback? 

Is there a 

formalised 

system? 

- Deviations are 

continuously 

reported back to 

the office during 

the project, 

where 

investigations 

about causes 

take place. 

Often contractor 

blames design 

companies for 

the problem 

- Debriefing 

meeting at the 

end of most of 

their projects 

- Gets feedback 

from designers 

and contractors 

- Ad-hoc  

e-mail 

reporting from 

site during 

construction 

- Debriefing 
meeting at 

the end of 

most of their 

projects 

- No technical 

system  

-Knowledge 

network 

- Good system 

for debriefing 

meetings 
before, during 

& and after 

(debriefing) 

every project, 

preceded by 

internal 

meetings  

- Central 

organisation 

working on IT-

based system 

- Debriefing 

meeting at 

the end of 

most of their 

projects 

 

-We get 

aware of 

problems  & 

errors right 

away 

-The Const-

ruction 

Manager 

- Very little 

- Contr. 

thanking for a 

quick delivery 

of report/ 

punch list and 

spreadsheet  

format 

3. Use of 

inspections 

today 

- Inspection 

report 
according to 

regulation’s 

requirements 

- Report 

regulates 

contractual 

responsibilities 

- Inspection 

report 
according to 

regulation’s 

requirements 

- Manually 

harvesting of 

data for 

statistics. 

Number of 

defects, type,  

responsible 

trade are 

common kind 

of reported 

data 

- Defects stored 

in Excel files 

- Inspection 

report 
according to 

regulation’s 

requirements 

- Tenants get 

copy of report 

- Tries to 

identify 

systematic 

defects 

- Get 

inspection 

report 

-Rectifies 

my defects 

- As a basis 

for 

debriefing  

meetings 

 

- Creates 

inspection 

reports 
according to 

regulation 

requirements 

- Creates 

inspection 

reports 
according to 

regulation’s 

requirements, 

but with a 

field-equipped 

laptop 

- Delivers 

documents 

digitally in 

spreadsheet + 

PDF. 

 



4. Which 

possi-

bilities can 

you see 

with an 

IPIIS? 

- Contain mark 

deviations on 

digital drawings, 

take photos – 

useful for re-

inspections and 

contractor’s 

correcting work 

- Sceptical about 

the use of 

inspection data 

for experience 

feedback 

- Possibilities 

for follow-up on  

reoccurring 

defects – for big 

contractors  

- System should 

focus on the 

whole quality 

management 

chain, not just 

final & 

guarantee 

inspections 

- Give 

feedback to 

contractors, 

how’s their 

quality of 

work? 

 

- Give 

feedback to 

contractors, 

how’s their 

quality of 

work? 

-Possibility to 

filter out 

statistics on 

specific 

building 

object, 

material, etc. 

- Contractor 

could use it 

while fixing 

defects 

- Compare 

statistics 

between, or 

get overview 

of  different 

local offices 

- Use data in 

e.g. material 

tender 

- See total 

amount of 

defects 

- Statistics 

about time to 

fix the defects 

- Easily 

identify 

systematic 

defects 

- See patterns 

for contractors, 

suppliers 

- See cost for 

defect 

rectification 

- The 

inspection 

report 

- Experience 

feedback 

system 

- Get 

statistics 

before new 

projects 

- The 

systematic 

defects are 

the most 

important to 

attack 

- Use on first 

design 

meeting 

-To put focus 

in quality 

documents 

on target 

areas for 

improve-

ment 

-Sorting 

defects lists to 

different 

trades, or on 

e.g. “easy” 

and 

“difficult” 

defects 

-Team of 

inspectors 

could concur-

rently work in 

the same 

database/ 

project  

- Contractors 

could attest 

fixed defects 

directly into 

database, 

client can 

follow status 

change 

-Follow status 

on “design 

defects” 

investigations 

- Statistics 

functionality 

-Recording the 

character of the 

defect could be 

as important as 

the amount 

5. Which 

are the 

beneficiary 

project 

roles of 

such a 

system? 

-Construction 

management 

companies 

would benefit 

the most from it 

in their work, 

but the big 

clients will have 

the most to gain 

economically. 

- The client 

- The 

construction 

management 

company 

- The 

contractor 
(feedback) 

-The client 

 

 

 

-Contractors 

(for improve-

ment) 

- The client 

-The Project 

Manager 

would have the 

most to gain 

- Project & 

Design 

Managers,  

- Clients 

National  

construction 

associations, 

schools, 

construction 

education 

institutes and 

consultants  

(Definitely) 

The general 

contractor -

site and 

production 

managers 

- the client (in 

a certain way) 

6. What 

are the 

concerns 

one has to 

consider 

while 

designing 

such a 

system? 

- - We could 

never use 

defect statistics 

about a 

contractor 

against them in 

a tender 

process2 

- Have to 

keep project 

data & 

company 

secret to ”the 

outside” 

- The public 

can’t know of 

the number of 

errors in 

buildings,  

- Can’t 

release 

sensitive 

company 

specific data 

to others than 

themselves 

- - -Those not 

invited to the 

inspection the 

first time 

should not get 

the data 

- Need for 

classification 

of the project 

and to 

anonymise 

project & 

participants if 

need for 

publication of 

data 

externally   

- A specific 

contractor/ 

trade must only 

be able to see 

its own defects  

-Filling in 

classification 

meta-data 

cannot take 

more time 
than today’s 

insp. procedure  

-Bonus 

systems that 

gets cancelled 

from too many 

defects is bad 

incentive 

                                                      
2
 This is a public client, meaning it has to abide by the public procurement legislation.   



  

4.1 Where they are today  

The first set of questions dealt with where the respondents find knowledge and new experience. All of the 

participants mentioned the social connection; people (e.g. colleagues, other project participants) as a main source 

for new knowledge. As #2 explains: 

“We get experience from visiting the work sites almost every day. I have meetings with the project 

leaders every now and then, where we are able to collect new experience from the project”,  

and #3: 

“New experience is gathered every day from real life.”  

Debriefing meetings, held after the projects are finished seem to be the main formal method of experience 

feedback, from the second sets of questions. Still, they are not always held, the private client (#3 and #4) was the 

dux, having a system of several meetings both prior, during and past the construction phase. Respondent #3 also 

recently helped initiate something in their New Production division they call Knowledge Networks with all their 

offices. The architect (#1) also responded that he gets new knowledge from an industry news service, as well as 

education in new software tools and similar areas of knowledge.  

 The third set of questions comprises how the respondents used the inspection reports today. Most respondents 

answered that it was mostly for checking of defects (#6 and #7 being building inspectors themselves), and the 

reports where all the standard documents required by the standard regulations. Respondent #2 used the reports for 

manually collecting of defects information for statistics and #5 used it as foundation before conducting debriefing 

meetings. Respondent #1 was overall sceptical that any good knowledge could even be pulled from the inspection 

reports, stating:  

“It is unusual to find any new defects in a final inspection; those things should have been taken care 

of earlier in the process.”  

4.2 Requirements on a possible future IPIIS  

The forth set of questions asked the respondents about their view of the possibilities of an inspection database, 

and what kind of information it could provide. This is the main research question for his study, and this seemed to 

be a question that the respondents struggled to answer.  However, several mention that they would like to see the 

system being able to produce the formal inspection report of today, which is natural because that’s what 

inspections have to do. Statistics is another important function most respondents referred to. The respondents all 

see advantage with the possibilities of automation of the work with statistics on defects.  

 Respondent #6 would like to see a multi-user system with possibilities to filter data-based type of defect, and 

on the different trades and inspectors. Furthermore, that the contractors are given possibility to undated defect 

data (e.g. after fixing the defect) given the possibility to see what defects are more common or which are more 

expensive. The codification should also reveal if the defects can be referred to as a client responsibility or 

contractor responsibility and that defects “fall down” to the responsible actor.  

 Respondent #3 thinks that a system should bring a better overview and be easier to filter defect data on defect 

type and recurring errors. Also the ability to link different projects from the entire company, to indentify patterns 

in quality problems was a potential benefit. The client (#2) responded only that they are creating a project portal, 

for all their running projects. 

 Given that the respondents had information from an inspection system, the fifth set of questions comprised in 

what way they would you use that information. They all replied that there are possibilities with such system: 

“It’s good to be able to give feedback to contractors, off course, or to suppliers.”  

 Connecting information from many projects provides the actors’ possibilities to follow up problems with 

large delivery batches with defects. Accordingly, it creates the opportunity to work more together with the 

suppliers to help them improve their production  



“They should have no problem receiving this feedback, if it’s constructive. I guess [every company] 

want to produce a good project.”   

In the case of private clients, the information could also be used during tender for clients, to choose the best bid, a 

difference from the public client. Furthermore respondent #6 replied that  

“Be able to follow the status of defects rectification” 

And #5: 

“I would use the statistics from the current project at the experience meeting. But also use earlier 

project’s records at a start-up experience meeting“. 

 The final set of questions covered what benefit other project members and stakeholders in the construction 

process could have of information from a feedback system, but also what concerns to consider regarding, for 

instance, privacy and integrity. The respondents had a similar view on this matter.  The inspection reports should 

not be spread outside the project or the company, but the statistics for the industry could be useful for everyone. If 

the system filters out identity of the project and its participants it could be distributed to anyone interested. The 

information from the system could, furthermore, be used by design management, construction managers and 

clients in general. The respondents also identified organisations dealing with similar matters on national level as 

potential benefiters. Most of the interviewees believe that the system should be best off in the hands of a larger 

client.  

5. CONCLUSIONS 

This study aimed at identifying the requirements for a digital Inter-project Inspection Information System, IPIIS, 

i.e. what type of information different roles in a typical construction project would like to extract from the system, 

in order to enhance learning and feedback in their organisations.  

 Defects in new buildings are signs of quality problems and the involved project participants therefore need to 

address this issue. To be able to measure an improvement the method for it needs to be systematic. Lundkvist, 

Meiling and Vennström (2010) indicated contractors’ lack of a system for supporting experience feedback 

through building inspection, while inspections was seen as an important source of information among the 

companies. Similarly, Prencipe and Tell (2001) proposed a framework to analyse and interpret firms’ approaches 

to project-to-project learning. The brief literature study of this paper supports the idea of a systematic approach to 

learning and quality improvement. Furthermore, there are existing routines in the Swedish construction process, 

i.e. compulsory final and guarantee inspections, which can serve as a base for collecting information.  

 However, this empirical study shows that the respondents have different views of how an IPIIS should be 

designed. The general view is that a great concern has to be taken about integrity matters and to not let company 

or project specific information follow the proposed defect statistics into the public. It was of important that the 

system can produce a formal inspection report and export defect data to an industry standard used today (for 

example a MS Word document).  

 In the case of who they think will benefit from the system, the common denominators are both the contractors 

and the clients, but some also mention the Construction/Project Manager, which usually is a private consultant in 

Swedish construction projects. In the case of the two out of three that mention C/PM as beneficiary, their 

company have that kind of business. It’s likely that this is because they know more about their own work than 

other project roles do, and that they see benefits for themselves that the others don’t. 

 Summing this up gives an impression that the companies all see benefits for themselves with this system. 

Interviewees #6 and #7 however, both inspectors, leave this path of the others, meaning they don’t think that this 

system would gain them more than it cost. It seems like it’s natural for them that others than the inspector itself 

will gain more from the system; their work is just about finding the defects. They do not think that the activity of 

inspection will be improved or simplified.  

 Further research will focus on how to design the IPIIS to address the above mentioned demands on output. As 

described there are no specific project roles that were identified as the biggest beneficiary of an IPIIS, giving 

further development a good degree of freedom. An important feature of a future system could therefore be an 



ability to extract different kinds of information depending on the specific project role’s interest. This also keeps 

the question of ownership and responsibility for a future system open, while it’s important that any system is 

maintained and developed over time to be attractive to the users. A possibility of having an entirely independent 

system owner could also be investigated.  

 The overall impression of this study is that the respondents struggled answering some of the questions, mainly 

because they had difficulties to understand the whole scope of a database solution and the possibilities with an 

IPIIS. Most of the answers were based on what they do and know of today, but with some interest in the 

possibilities with improved statistics. Basically they suggested the use of the same statistics as today, but with 

improved potential for automation. Similar view is presented by Sower et al. (1999) that, among other things, 

failure to understand the capability of a system is a barrier to improved quality in construction.  Further research 

in this area has to develop a better understanding between researcher and the identified beneficiaries from this 

study, and furthermore develop and eventually suggest a graphic model of the system.  
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ABSTRACT 
Different studies on the construction industry have shown that new buildings are produced with a large 
number of defects. The common practice in the industry to deal with defects is in a reactive way, i.e. to 
wait for the final inspection, rectify and then move on to the next project. There are competitive 
incentives for companies to learn from mistakes, i.e. through Experience Feedback, although the 
peculiarities of project-based organizations make these activities difficult. These difficulties might 
frighten companies from investing in new and complex feedback activities. We suggest that the 
information about defects from Final Inspections could be a way towards Experience Feedback, when 
the inspections are mandatory and therefore already entrenched in the industry. Taking this as a 
starting-point, this paper aims at evaluating the generation of defects information from final 
inspections of a large conference centre project and to present and discuss the results through the lens 
of Classification and System theory. The paper will show what kind of information that can be drawn 
from a current de facto ‘best practice’ of Final Inspection report in Sweden. It is suggested that the 
quality of defects information can be enhanced by classification of data with a suitable object 
classification system for construction work, such as the Swedish BSAB system. Eventually, the 
horizon of future research is discussed. 
 
Keywords: Project Knowledge Management, Experience Feedback, Building Inspections, 
Classification system 

1. INTRODUCTION 
Several studies, (i.e. Josephson and Hammarlund 1999; Josephson et al. 2002; Sigfrid and Persson 
2007) have shown that new buildings are produced with a large number of defects. In Swedish housing 
production, costs arising from defects, mistakes and deviations from client requirements are estimated 
to amount to 10-15% of total construction costs (SOU 2002; Josephson and Saukkoriipi 2007). 
Defects are discovered in every phase of the construction project.  

Most defects in construction projects are due to human error (Atkinson 1999), and by regarding 
defects as a failure to accomplish intended objectives, they consist of both active and latent parts 
(Reason 2000). The common practice in the industry is to deal with defects in a reactive way, i.e. to 
wait for the final inspection, rectify and then move on to the next phase or project. We argue that 
rather than being reactive construction companies should make use of the identified defects 
proactively, to analyze and learn from mistakes, within the framework of their Experience Feedback 
(EF) activities and Quality System.  

The term feedback can be explained as the interaction between a system and its surroundings. If 
the effect of the system is fed back to the system it becomes an input that can contribute to shape 
future outputs of the system (Nonaka et al. (1994) state that experience is the key to knowledge and 
that it needs to be shared in order to disseminate. Henry (1974) state that the constituents of EF are 
explained by the principles of knowledge management (KM). Such experiences comprise knowledge, 
either embodied in individuals or embedded in processes or practice (McAdam and McCreedy, 2000). 

An exploratory survey conducted by Lundkvist et al. (2010) on medium to large sized main 
contractors in the Swedish construction industry’s current attitude towards different EF activities  



 

 

showed a significant discrepancy between the practitioners’ intentions and reality, regarding the actual 
use of data from Final Inspections. Seventy-six percent of the respondents agreed or fully agreed that 
their company regarded inspection defects as valuable information, and 71 % stated that their company 
had an expressed goal for reducing the number of defects in inspections. However, 63 % stated that 
their company did not have a system for compiling defect data from inspections, even though 80 % 
agreed or fully agreed to their company having an expressed goal to reduce the number of defects in 
inspections. Maybe even more strikingly, out of the 51 % of the respondents that disagreed or fully 
disagreed that their company made use of these defect data in their improvement work, 62 % stated 
that their company regarded the information from inspections as useful and 71 % that their company 
has an expressed goal to reduce the number of defects in inspections.  

According to Lundkvist et al. (ibid) there is a strong feeling among the contractors in that 
inspection data provide valuable information. Some also try to use it for experience feedback and 
constant improvements, but most companies lack a system or process that supports the feedback of 
experience-based information provided by inspections.  Obtaining relevant information from today’s 
manually compiled, paper-based data sources is highly resource-demanding and may be seen as a big 
hill to climb. In this study, information on defects from Final Inspections is metaphorically regarded as 
the “low hanging fruits” of Experience Feedback, since there is already a system in place for collecting 
the information.  
 This work is an ongoing project should be regarded as a first step towards developing a future 
database solution. The objective of this paper is to evaluate the generation of defects information from 
Final Inspections and to present and discuss the results through the spectacles of Classification and 
System theory. We demonstrate what kind of information that can be drawn from a current de facto 
‘best practice’ of Swedish Final Inspection reports for extracting knowledge for experience feedback. 
 For the purpose of improving data quality we propose the use of metadata, such as an object 
classification system as a systematic way to code and thereby improve data quality. The Swedish 
BSAB system, following the ISO 12006-2 standard is widely used in the Swedish construction 
industry and as such it is a suitable system for classification of construction works.   

2. THEORETICAL FRAMEWORK 
2.1  Human Error and Defects 
Atkinson (1999) argues that most defects in construction projects are due to human error. An error is 
defined as an ‘act involving an unintentional deviation from truth or accuracy’ (Merriam-Webster, 
2011). If an error is an act, this paper regards a defect as the result of such an act. The International 
Council for Research and Innovation in Building and Construction´s (CIB) group W86 (Building 
Pathology) define a ‘defect’ as ‘a situation where one or more elements don’t perform its intended 
function and an anomaly is referred to as an indication of a possible defect’ (CIB 1993). 
 When performing a task, there are three stages of cognitive processing for tasks: Planning, (where 
a goal is identified and the sequence of actions for reaching the goal is selected), Storage (where the 
plan is stored in memory until execution), and Execution (where the plan is implemented by the 
individual or group, according to the original plan. The different stages have their own associated 
types of errors. The planning stage: mistakes (the plan does not work for the goal); the storage stage: 
lapses (omission of planned actions); and the execution stage: slips (planned actions not executed 
according to plan) (Reason 1990).  
 Reason (2000) also distinguishes between active failures, being failures with causes connected to 
the front-end people, such as the carpenter that works in the construction of a new building, and latent 
failures, being failures coming from errors that are related to activities removed in time and space 
from the control interface, such as designers, managers and maintenance.  
 Causes of failure are often actually quite complex, with different active and latent errors 
interacting (Atkinson 1999). High reliability organizations acknowledge the possibility of errors 
occurring and therefore train their workforce to recognize and report them. They also generalize errors 
instead of isolating them (Reason 2000). This idea is analogous to companies that have adopted the 
Lean Production strategy. Lean management acknowledges that defects are part of the system, hence 
individuals are not afraid to report them, because they aren’t afraid of being blamed – ergo lessons are 
learned (Liker 2004). 



 

 

 Love and Josephson (2004) examined seven Swedish building projects and identified 2,879 
defects. The most costly defects where examined in detail regarding the chain of events leading to the 
defect. They concluded that the most effective learning in relation to defects takes place in projects 
when an entire error-recovery process is in place, as defined by Sasou and Reason (1999) i.e. 
detection, indication and correction. A literature review conducted by Ilosor et al. (2004) suggests that 
defect studies can be divided according to their focus on: ways to systematically classify defects, 
causes of defects, and how defects are fixed or managed. Kim et al. (2007) concluded a ten-project 
study, consisting of 700 apartments in multi-storey buildings, and they suggested an Information 
Communication Technology (ICT) solution for managing defects in large construction projects. They 
tested and suggested real-time data collection and processing of defects, and the study reported 
significant efficiency improvements. Chong and Low (2005) investigated the possibility of feeding 
information obtained in operation and maintenance stages back to design so that future errors could be 
reduced. Information regarding badly working designs causing latent defects should be fed back to the 
design office (Scott and Harris 1998). 
 
2.2 Project knowledge management and experience 
The knowledge management (KM) of an organization consists of all the activities they carry out to 
create and transfer knowledge (Sverlinger 2000). Ackhof (1989) describes knowledge creation as an 
evolution of understanding, i.e. the process whereby data are transformed via interpretation into 
contextualized information, knowledge and eventually wisdom. Data, information, knowledge and 
wisdom can be regarded as forming a hierarchy – the DIKW model (Ackoff 1989) – of enhanced 
understanding. Data represent objective facts (if removed from their context they lack meaning), 
information is data that has meaning and thus relevant to a question, while knowledge emerges when 
information is placed in a particular context, in addition it involves understanding and has a longer 
lifespan than information. These distinctions are supported by Nonaka and Takeuchi (1995), who state 
that information is a flow of messages and that knowledge is essentially related to human action. 
According to Ackhoff (1989), knowledge can be obtained by transmission from others or from 
experience. Wisdom is argued to be of a permanent character. A simplistic linear model of the DIKW 
model is presented in Figure 1. 

 
Figure 1. The DIKW model, a simplistic view of the relation between data, information, knowledge, 
wisdom and understanding, developed from Bellinger et al. (2004). 
 
Experience feedback (EF) is limited to identifying scenarios where experience is available (and hence 
it does not provide useful knowledge in itself). Construction companies have found it difficult manage 
knowledge within the organization due to the peculiarities of the industry, characterized by, for 
instance, Vrijhoef and Koskela (2005). These are told to be: one-of-a kind production, temporary 
organizations, on-site production and project-unique technical solutions. However, this is not unique 
to construction, but a general problem within project-based industries (Prencipe and Tell 2001).  
 Project Knowledge Management is KM in a project environment (Hanisch et al. 2009). Feedback 
and learning loops are often broken (Gann and Salter, 2000) and companies lack the organizational 
mechanisms for knowledge from one project to be transferred and used within other projects (Prencipe 
and Tell, 2001; Dubois and Gadde, 2002). Construction companies seem to primarily rely on a 
personalization rather than codification strategy towards KM (Styhre et al. 2004) which makes 



 

 

knowledge sharing between geographically distant projects difficult, with teams reinventing the wheel 
over and over again almost inevitable (Wills et al. 2002). Recently projects has been started to be 
looked upon as a regular business creating value instead of as exceptional cases (Winch, 2000).  
 People in project-based firms often tend to ignore feedback processes (Sterman, 2000) and as the 
organization is decentralized (Lindkvist, 2004) and loosely coupled the challenge to share knowledge 
effectively becomes even bigger (Orton and Weick, 1990). The focus is on projects rather than 
processes (Riley and Clare-Brown 2001). To address the obstacles to knowledge diffusion, 
organizations may adhere to either a codification strategy (a technology-centered approach) or a 
personalization strategy (a people-centered approach) (Hansen et al. 1999; Sverlinger 2000). For the 
former, information technology (IT) based support has proven to be a necessary, but not sufficient tool 
for high-quality Project Knowledge Management (PKM) (Hanisch et al. 2009).  
 Chong and Low (2005) investigated the possibility of feeding information obtained in operation 
and maintenance stages back to design so that future errors could be reduced. The importance of 
feedback to design is also investigated and emphasized by Scott and Harris (1998), who call for more 
structured learning at an organizational level.  
 There is a strong rationale for handling experience within a company to promote problem-solving 
and continuous improvement, but it should be noted that EF requires an actual receiver in order to 
fulfill its intended use. Experience, as well as knowledge, has both tacit and explicit components, and 
both are important (Kamara et al., 2002). Nonaka et al. (1994) state that experience is the key to 
knowledge and that it needs to be shared in order to disseminate.  
 
2.3 Classification of construction works 
The purpose of a classification system is to bring standardization to the semantics of a particular field. 
Classification of construction works is widely used within the industry for writing up specifications, 
structuring documents, calculating costs, etc. (Ekholm and Fridqvist 1996). During the increase of IT 
in construction, a need top overbridge the gap between the different use of classification and product 
modeling was advocated by (Ekholm and Fridqvist 1996). With a common “language” from design till 
facility management we achieve a better transparency and traceability of work results, used materials 
and resources.  
 Objects in the real world are represented by concepts, which in languages may be interpreted by 
signs, associated concepts gives context to the concept and helps us understand the symbol, see 
example in Figure 1. This model serves as an ontological framework, as it represents the basic 
structure of reality (Bunge 1979). 

 
Figure 2. Basic semantic concepts (Ekholm 1996). 

 
 A system is a complex thing with bonding relations between it parts. One should consider its 
composition of parts, the environment interacting with the system, the structure of internal and 
external relations, the relational laws among its properties as well as the history of former incarnations 
of the system (Bunge 1979). An important feature of a classification system is that an object should 
only be put in one class on each hierarchical level. A system has a level order consisting of both super- 
and sub-systems. Hence the hierarchical structure of systems, where parts in lower levels are compiled 
into wholes on a higher level. 
 “Classifications summarize and order available knowledge” (Bunge 1983). A collection of objects 
are sorted into different classes. The purpose of a classification is to distinguish between the objects in 



 

 

a collection. “In order for the classification to be exhaustive, every object in the collection must be 
assigned to a class, and in order to be definite each object may only belong to one class. Without these 
criteria there would be unclassified objects and objects that belong to more than one class of the same 
rank” (Ekholm 1996). The members of a class share some specific characteristic properties. A facet is 
an exhaustive set of properties of similar kind. There are mainly three types of facets used in building 
classification systems, such as the Swedish BSAB system, namely function, construction activity and 
material. It is possible to classify the same collection of objects in different classification systems, for 
different purposes (Häggström 1994). The BSAB system, for instance, is actually several systems 
(tables) in one, to be used in different situations. This calls for caution when working with IT 
solutions, so that the abstract objects of the different tables are interconnected, otherwise the system 
will fail in transparency. However, this is also one important concept of building classification, namely 
to use the one table most suitable for that specific activity.  
 A construction work is an artificial system, built for a purpose. It has static ground construction, 
and relations to the environment like the surrounding nature and users (Ekholm 1987). In this context, 
a space is defined as “a three dimensional, material, constructions result contained within, or otherwise 
associated with, a building or other entity (Svensk Byggtjänst 2005). Appendix 1 shows the part of the 
BSAB 96 Spaces table used in this paper.  
 Spaces are further made up of several building elements if the design of the element isn’t known, 
or designed elements if their design is known. (Svensk Byggtjänst 2005). The lowest level of 
classification within BSAB is Work result, defined as “construction result achieved in the production 
stage or by subsequent alternation, maintenance, or demolition processes”. They are “identified by one 
or more of the following: the particular skill involved; the construction resources used; the part of the 
construction entity that results; the temporary work or other preparatory or completion work. 

3. METHOD 
This paper is based on a one construction project, both quantitative and qualitative, case study, namely 
a newly completed congress and conference center of 20.000 m2 with room for ~3000 congress 
attendees and ~1000 conference attendees. The project was on a General Contract with seven sub-
contractors. The inspection organization consisted of one main inspector and eight sub-inspectors with 
different expertise. The project was selected for this study on the terms that it: was inspected by a well 
renowned building inspector, implying a higher standard of inspection report; the project is considered 
both large and unique, implying a possibility to a large number of defects. 
 A single observation visit was conducted during the first Continuous Final Inspection, which had 
followed upon an earlier Final Inspection where the project had failed due to incomplete sections and a 
large number of non-negligible defects. The observation of the inspection activity was documented in 
an observation log and was later used as a support for the analysis phase of the study. 
 After the visit all inspection reports from the project were sent to the author for analysis. 
Delimitation was made to only analyze the inspection reports of the construction contract, since the 
number of noted defects in the construction works was sometimes up to 100 times the number of other 
contracts and that by combining all available inspection reports, including several pre-inspections, the 
Final Inspection and the two Continuous Final Inspections, more than 2000 defects could be analyzed. 
 All defects were manually transferred from PDF format to a spreadsheet. Then the following were 
done for every single defect: 

1. All dates from when the defect was noted in a report were added, giving transparency to 
how long a defect was left un-rectified.   

2. BSAB 96 Space codes were added where room or defect description with sufficiently 
good safety indicated a correct space code. 

 A smaller part of the defects were also classified on the defect description. Since BSAB does not 
have any tables for the classification of the defects itself, a modified version of the classification 
system from Johnsson and Meiling (2009) was used. Modifications were made due to their 
specialization towards offsite timber housing construction, toward a more generalized table in the vein 
of BSAB 96. 



 

 

4. ANALYSIS AND RESULTS 
During transfer to of data to spreadsheet from the Continuous Final Inspection (CFI) it was discovered 
that the UID of defects had been restarted from 1. It is thus probable that a not so slender number of 
defects could be registered twice. It’s not certain that doublets may be identified with sufficient 
reliability, but this paper does not look at the studied data quantitatively and have made no more 
efforts to erase these doublets. However, this also results in a lost transparency about the specific 
defects throughout the project. Questions such as “when the defect was first discovered?” and “how 
long did it take to rectify it?” are thus made more difficult to answer. For the sake of transparency 
renumbering old defects has to be avoided, if experience feedback from defects within inspection 
reports is desired.  
 The first step after data input was to see if BSAB 96 space codes could be applied onto defects, 
just by reading the report. About 300 of the ~2000 defects did only have a number as Section/Room, 
Figure 3. Here room number 30233 does not give any clue to what kind of space it is and 
complementing documentation is needed. 
 

 
Figure 3. Example of BSAB 96 Space coded from readable Section/Room description. 

 
However, by reading the defect description or by looking at the defects nearby, an additional 65 spaces 
could be understood, see Figure 4. In this example the word “tvättställ” and “speglar” (wash-basin and 
mirror) gives away the kind of space we are looking at. 
 

 
Figure 4. BSAB 96 Space coding from Defect description. 

 
Next was to try to codify the defect descriptions. The purpose of codifying the defects is to quantify 
them, allowing statistics and measurement of defect rates, see Table 2a-b. Table 2a compete with 
either the Element, the Designed Element or Work Result tables of BSAB 96, but since using the 
BSAB tables would need a lot more information about the  defect, this is not applicable only from 
studying the inspection report. A possibility with a database solution is to continue the “Why” 
question by using the quality tool “5 Why” with a free-text option, but that will not be implemented in 
this manual version.  
  
Table 1. Proposed coding of defect descriptions, what element was defective, developed from 
Johnsson and Meiling (2009). 
 
 
 
 
 
 
 

What was defective?     
0 Unrelated 2 HVAC 3 Opening 4 Lining 7 Floor 
1 Int. installations 2-1 Radiator 3-1 Windows 5 Wall 7-1 Clinker 
1-1 Radiator 2-2 Pipes 3-2 Doors 5-1 Tiles 7-2 Carpet 
1-2 Pipes 2-3 Electricity 3-3 Openings 5-2 Wallpaper 7-3 Parquet 
1-3 Electricity  3-4 Linings 5-3 Painting 8 Completions 

 3-5 Threshold 6 Ceiling 8-1 Balcony 
   9 Information 



 

 

Table 2. Continued proposed coding of defect descriptions, developed from Johnsson and Meiling 
(2009). 

Defect Type? Rectification measures? When (phase)? Why did it occur? 
0 Unrelated 0 Unrelated 0 Unrelated 0 Unrelated 
1 Unfinished 1 None 1 Structural design 1 Transport 
2 Missing 2 Cleaning 2 Prefab 2 Damaged 
3 Damaged 3 Adjustment 3 Transport 3 Bad craftsmanship 
4 Erroneous 4 Completion 4 Assembly 4 Structural error 

5 Repair 5 Warranty time 
6 Exchange 

 
 Figure 5 shows defect descriptions from the inspection report having been coded with the “what” 
(Table 1) and “defect type” and “rectification measure” (Table 2). The “when” and “why” fields 
cannot be filled from only studying inspection reports, they need further investigation. 
 Many descriptions were counting several missing articles within one defect record, e.g. 
“Gummimatta och träsocklar fattas” meaning that rubber carpet and wooden skirting were missing in 
the specific inspected space. This poses a problem during coding. There are two different ways to 
handle this, depending on what is most important for the organization. Either the record could be split 
up in two or the most important part for the organization to document could be chosen. It is suggested 
to choose the former, to not lose any data.  
 

 
Figure 5. Excerpt of coded defects from defects description (in Swedish). 

5. CONCLUSIONS 
It is vital to recognize that documentation of experience itself is not a means for improvements; 
instead filed text represents information, not knowledge. This kind of information does not in itself 
have the capacity to solve problems. Instead, the analyzed defects information could serve as mere 
indications for potential systematic problem-solving.  
 The objective of this paper was to evaluate the generation of defects information from Final 
Inspections and to present and discuss the results through the spectacles of Classification and System 
theory.  Tentative analysis of inspection reports have indicated that it is difficult to understand the 
nature of the specific defect without the context of the project, e.g. through specifications, drawings or 
photographs. The study indicates that with improved standardization around space descriptions BSAB 
96 Spaces coding will be easier, but with a Room Finish Schedule, which the contractors working in 
the project uses, this may not be necessary.  
   
5.1 Future research 
This paper reports from an ongoing project regarding analysis of inspection data. When finished, the 
proposed model will be further developed together with case companies within the project. The most 
important part to study is on what level of detail the effects should be coded. Instead of the current 
Table 1, are instead the BSAB 96 Designed Element or Work Result tables more useful? The model 
will be further tested on yet another project to validate the results from this first case. In farther future 
there are plans for validating the proposed EF system framework by the development of a database 
demonstrator. 
 Some contractors have begun standardizing their construction work using so called technical 
platforms (different terms are used in different companies) (Styhre and Gluch 2010). Within design 
this connects to the Object Type in BIM modeling software. It would be interesting to study how to tag 
these Type codes on to defects, and it is hypothesized that this could provide good quality statistics for 
the different parts of the platforms. There could also be ways to “stitch” defects directly on objects in a 



 

 

BIM model, for easier communication about where defects have occurred and for better 
documentation for experience feedback. 
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Appendix 1. The BSAB 96 Spaces table, the author’s translation from the original Swedish. Omitted 
are those codes not applicable in the case project. For instance, code 1 - Spaces for outdoor activities 
is for instance just about as big as its indoor counterpart. 
1 - Spaces for outdoor activities 
 14 - Communication, storage and deployment spaces, 

etc. 
  141 - Communication spaces 
2 - Spaces for indoor activities 
 21 - Spaces for housing 
 22 - Spaces for public activities 
  221 - Spaces for lodging 
   221.B - Hotel rooms, motel rooms, etc. 
  222 - Spaces for production, exposing or selling of  

  goods or services 
   222.B - Spaces for office work 
    222.BB - Office room 
    222.BC - Office space 
    222.BD - Group work room 
    222.BE - Conference room 
   222.F - Spaces for industrial extraction, 

production,  repairment, etc. 
   222.G - Spaces for preparing of food, serving, etc. 
    222.GB - Spaces for preparing of food 
    222.GC - Spaces for serving of food 
     222.GCB - Restaurants 
     222.GCC - Coffeehouses 
     222.GCD - Staff dining room 
    222.GD - Washing-up spaces 
  223 - Spaces for public performances 
   223.A - Spaces for performance of several   

    purposes 
    223.AB - Auditoriums and assembly halls 
   223.B - Spaces for performance of  cultural or  

    religious activities 
    223.BB - Theatre auditoriums 
    223.BC - Concert halls 
  227 -  Spaces for operation-tied tools and equipment 
   227.B - Spaces for telecom and datacom 

equipment 
   227.C - Spaces for cinema projectors  
   227.D - Operation spaces for auditorium or 

assembly hall  
   227.V - Spaces for storing of operation equipment 
   227.X - Spaces for cleaning of equipment, etc. 
  228 - Various spaces for public activities 
   228.B - Spaces for personal hygiene or dressing  

   rooms 
    228.BB - Shower spaces 
    228.BC - Bath spaces 

    228.BD - Dressing room space  
    228.BE - Toilet space 
     228.BEB - Handicap toilet 
     228.BEC - Unisex toilet 
     228.BED - Ladies' room 
     228.BEE - Men’s' room 
    228.BF - Sauna space 
   228.C - Spaces for resting 
   228.D - Spaces for textiles care 
    228.DB - Washing spaces 
    228.DC - Drying spaces 
  229 - Additional spaces for public activities 
 23 - Communication spaces, deployment spaces, 

storage  spaces, etc. 
  231 - Communication spaces 
   231.B - Access balconies 
   231.C - Wind catchers 
   231.D - Entrance hall 
   231.E - Corridors and passages 
   231.F - Staircases 
   231.G - Elevator space 
  232 - Spaces for customer reception 
   232.D - Reception, etc. 
  233 - Indoor spaces for vehicle or vessel  

deployment 
   233.B - Garage for road vehicles 
  234 - Warehouse, storage, archive and distribution  

  spaces 
   234.B - Warehouse space 
   234.C - Storage space 
   234.D - Archive space 
   234.E - Cooler and freezer spaces 
   234.F - Garbage space 
 26 - Operation, control and channelization spaces 
  261 - Operation spaces 
   261.B - Substations 
   261.C - Distribution box spaces 
   261.D - Ventilation unit spaces 
   261.E - Lift machine spaces 
   261.F - Operation centrals, monitoring spaces, etc. 
  262 - Control spaces, channelization spaces, etc.  
 28 - Various spaces for indoor activities 
  281 - Unutilized and non-furnished spaces for indoor 

   activities 
 29 - Additional spaces for indoor activities 
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Tack för att du vill medverka till att skapa ny kunskap!

Avdelningarna för Byggkonstruktion och Byggproduktion vid Luleå tekniska universitet har under flera år samarbetat 
med byggindustrin, för att hjälpa till att utveckla nya arbetsmetoder, höja kvaliteten och minska kostnader. Syftet med 
denna undersökning är att ta reda på hur svenska byggföretag arbetar med systematiskt förbättringsarbete och 
erfarenhetsåterföring.

Du kan närsomhelst avbryta enkäten, men vi hoppas att du tar dig tid att besvara den. Det tar ca 15 minuter att 
besvara den och svaren som ni lämnar kommer att behandlas anonymt. Både du och ditt företag kommer att få ta del 
av resultatet. Som tack för ditt deltagande har du möjlighet att delta i utlottning av biobiljetter. 

Enkäten genomförs av doktoranderna John Meiling och Robert Lundkvist och ingår i forskningsprojekt inom området 
erfarenhetsåterföring. Om du har frågor om enkäten och eller vår forskning, tveka inte att höra av dig till oss. 

Med vänliga hälsningar

John Meiling, Avdelningen för Byggkonstruktion
john.meiling@ltu.se, 0920-491818

Robert Lundkvist, Avdelningen för Byggproduktion
robert.lundkvist@ltu.se, 0920-491044

Klicka Nästa för att börja svara. 

1. Information om enkäten
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Allmänna frågor om dig som svarar.

1. Ålder?

2. Kön?

3. Vilken är din senast avslutade examen/utbildning?

4. Hur många år har du arbetat i byggbranschen?

5. Hur många år har du arbetat i företaget?

6. Hur stor marknad arbetar företaget på?

7. Hur stort är företaget du jobbar på?

8. Huvuddelen av mitt företags produktion sker

2. Allmänna frågor

*

*

*

*

Antal anställda:

Omsättning (MKr):

*

Kvinnanmlkj

Mannmlkj

Gymnasium eller motsvarandenmlkj

Högskoleingenjör/Kandidatnmlkj

Civilingenjör/Masternmlkj

Licenciat- eller doktorsexamennmlkj

Rikstäckandenmlkj

Regionaltnmlkj

Lokaltnmlkj

i fabrik (element/moduler/prefab)nmlkj

platsbyggtnmlkj
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9. Vilken befattning har du vid företaget?

3. Platsbyggare

*
Platschefnmlkj

Arbetschef eller motsvarandenmlkj

Annat, i så fall vad?nmlkj
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10. Vilken befattning har du vid företaget?

4. Fabrikstillverkare

*
Arbetschef/Montagechefnmlkj

Platschef/Fabrikschefnmlkj

Annat, i så fall vad?nmlkj
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11. Vilket kvalitetssystem har ditt företag? 

12. Har företaget ett pågående program/projekt för att effektivisera 
produktionen/tillverkningen?

13. Välj de tre viktigaste källorna till ny kunskap och erfarenheter i ditt företag? 

5. Kvalitetsystem och erfarenheter

*

Vi är certifierade enligt ISO9000-seriennmlkj

Vi följer ISO9000-serien men är ej certifieradenmlkj

Det följer ej ISO9000-standardnmlkj

Annat/Egetutvecklat kvalitetssystemnmlkj

Vi har inget kvalitetssystemnmlkj

Vet ejnmlkj

Frivillig kommentar:

Janmlkj

Nejnmlkj

Vet ejnmlkj

Om ja, beskriv vad programmet går ut på.

55

66

Egen personalgfedc

Kunder (beställare)gfedc

Besiktningargfedc

Konsultergfedc

Underentreprenörergfedc

Eftermarknad (slutkunders klagomål/reklamationer)gfedc

Annatgfedc

Om Annat, ge exempel.
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14. Företaget har IT-stöd för hantering av reklamationer.

15. I hur stor omfattning lagras ny kunskap och erfarenheter, från företagets 
produktion, på följande ställen?

 Inte alls I liten omfattning I viss omfattning I stor omfattning Vet ej
Som personliga 
erfarenheter hos ansvarig 
platschef

nmlkj nmlkj nmlkj nmlkj nmlkj

Som personliga 
erfarenheter hos 
yrkesarbetarna

nmlkj nmlkj nmlkj nmlkj nmlkj

I protokoll/ anteckningar 
från slutmöte

nmlkj nmlkj nmlkj nmlkj nmlkj

I protokoll/ anteckningar 
från
erfarenhetsåterföringsmöte

nmlkj nmlkj nmlkj nmlkj nmlkj

I en för företaget central 
databas

nmlkj nmlkj nmlkj nmlkj nmlkj

I en nätverksansluten 
dator, t.ex. på det lokala 
kontoret

nmlkj nmlkj nmlkj nmlkj nmlkj

I arkiv/pärmar nmlkj nmlkj nmlkj nmlkj nmlkj

På annan plats (obs! 
frivillig)

nmlkj nmlkj nmlkj nmlkj nmlkj

Nejnmlkj

Janmlkj

Om ja, ange typ av IT-stöd (ex. webbaserat)

55

66

Om på annan plats, i så fall var?
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Förbättringsarbete genom erfarenhetsåterföring inomFörbättringsarbete genom erfarenhetsåterföring inomFörbättringsarbete genom erfarenhetsåterföring inomFörbättringsarbete genom erfarenhetsåterföring inom
16. I hur stor omfattning anskaffar du erfarenheter, från andra projekt inom företaget, 
från följande ställen?

 Inte alls I liten omfattning I viss omfattning I stor omfattning Vet ej
Från kollegor på 
möten/fikaraster, etc.

nmlkj nmlkj nmlkj nmlkj nmlkj

Från sammanställningar 
av erfarenheter från 
avslutade projekt

nmlkj nmlkj nmlkj nmlkj nmlkj

Genom att söka på en 
projektportal

nmlkj nmlkj nmlkj nmlkj nmlkj

Genom att söka i 
arkiv/pärmar

nmlkj nmlkj nmlkj nmlkj nmlkj

Från underentreprenörer nmlkj nmlkj nmlkj nmlkj nmlkj

Från konsulter nmlkj nmlkj nmlkj nmlkj nmlkj

Från beställare nmlkj nmlkj nmlkj nmlkj nmlkj

Från annan plats (obs! 
frivillig)

nmlkj nmlkj nmlkj nmlkj nmlkj

Om från annan plats, i så fall var?
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Förbättringsarbete genom erfarenhetsåterföring inomFörbättringsarbete genom erfarenhetsåterföring inomFörbättringsarbete genom erfarenhetsåterföring inomFörbättringsarbete genom erfarenhetsåterföring inom

Dessa påståenden tar reda på hur ert företag arbetar med återföring av ny kunskap och erfarenheter från projekt 
tillbaka till nya projekt. Erfarenheter kan röra allt från utvärdering av nya produktionsmetoder till uppkomna fel i 
slutprodukten.

17. Hur väl håller du med om följande påståenden?

6. Allmänt förbättringsarbete & erfarenhetshantering

 
Håller absolut inte 

med
Håller inte med Håller med Håller absolut med Vet ej

Det är lätt att få tag på 
erfarenheter inom 
företaget.

nmlkj nmlkj nmlkj nmlkj nmlkj

Företaget har ett 
fungerande system för att 
registera/spara
erfarenheter.

nmlkj nmlkj nmlkj nmlkj nmlkj

Företaget arbetar aktivt 
med att följa upp 
rapporterade fel.

nmlkj nmlkj nmlkj nmlkj nmlkj

Företaget vill förbättra sin 
process för 
erfarenhetsåterförning.

nmlkj nmlkj nmlkj nmlkj nmlkj

Jag ser klar 
förbättringspotential inom 
företagets hantering av 
erfarenheter.

nmlkj nmlkj nmlkj nmlkj nmlkj

Jag känner mig trygg i att 
fel ej återupprepas i 
framtida projekt.

nmlkj nmlkj nmlkj nmlkj nmlkj

Företaget arbetar 
fortlöpande med 
förbättringsarbete.

nmlkj nmlkj nmlkj nmlkj nmlkj

Företaget arbetar med 
stegvis problemlösning 
som metod.

nmlkj nmlkj nmlkj nmlkj nmlkj

Frivillig kommentar:

55

66
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Förbättringsarbete genom erfarenhetsåterföring inomFörbättringsarbete genom erfarenhetsåterföring inomFörbättringsarbete genom erfarenhetsåterföring inomFörbättringsarbete genom erfarenhetsåterföring inom

Inom byggentreprenader finns ett antal olika typer av besiktningar. Följande frågor syftar på alla former av 
entreprenadbesiktningar, såsom slut- och garantibesiktning, som utförs av en av beställaren utsedd besiktningsman.

18. Hur väl håller du med om följande påståenden?

19. Beskriv med egna ord på vilket sätt besiktningsanmärkningar från olika projekt 
sparas inom företaget?

7. Besiktningsanmärkningar i förbättringsarbetet

 
Håller absolut inte 

med
Håller inte med Håller med Håller absolut med Vet ej

Företaget har ett system 
för att sammanställa 
besiktningsanmärkningar
mellan projekt.

nmlkj nmlkj nmlkj nmlkj nmlkj

Företaget arbetar aktivt 
med att följa upp 
grundorsaker till noterade 
besiktningsanmärkningar.

nmlkj nmlkj nmlkj nmlkj nmlkj

Företaget ser 
besiktningsanmärkningar
som värdefull information.

nmlkj nmlkj nmlkj nmlkj nmlkj

Företaget utnyttjar 
besiktningsanmärkningar
systematiskt i sitt 
förbättringsarbete.

nmlkj nmlkj nmlkj nmlkj nmlkj

Företaget tar fram statestik 
på fel mellan projekt, för 
att identifiera viktiga 
förbättringsområden.

nmlkj nmlkj nmlkj nmlkj nmlkj

Företaget är i behov av ett 
IT-stöd för att bättre 
hantera informationen 
från besiktningar.

nmlkj nmlkj nmlkj nmlkj nmlkj

Jag ser 
besiktningsanmärkningar
som värdefull information.

nmlkj nmlkj nmlkj nmlkj nmlkj

Jag anser att 
användningen för 
besiktningsanmärkningar
inom företaget kan 
utvecklas.

nmlkj nmlkj nmlkj nmlkj nmlkj

Företaget har ett uttalat 
mål att minska antalet 
besiktningsanmärkningar.

nmlkj nmlkj nmlkj nmlkj nmlkj

55

66

Frivillig kommentar:

55

66



Page 10

Förbättringsarbete genom erfarenhetsåterföring inomFörbättringsarbete genom erfarenhetsåterföring inomFörbättringsarbete genom erfarenhetsåterföring inomFörbättringsarbete genom erfarenhetsåterföring inom
20. Beskriv med egna ord på vilket sätt information från besiktningsanmärkningar 
nyttjas i företaget?

55

66
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Förbättringsarbete genom erfarenhetsåterföring inomFörbättringsarbete genom erfarenhetsåterföring inomFörbättringsarbete genom erfarenhetsåterföring inomFörbättringsarbete genom erfarenhetsåterföring inom

21. Hur väl håller du med om följande påståenden?

22. I hur stor omfattning gäller följande, för förbättringsförlag från medarbetare, i ditt 
företag?

8. Förbättringsförslag från medarbetare

 
Håller absolut inte 

med
Håller inte med Håller med Håller absolut med Vet ej

Företaget har ett 
fungerande system för att 
hantera förbättringsförslag.

nmlkj nmlkj nmlkj nmlkj nmlkj

Företaget värdesätter 
förbättringsförslag från 
personalen.

nmlkj nmlkj nmlkj nmlkj nmlkj

Företaget implementerar 
kontinuerligt goda 
förbättringsförslag.

nmlkj nmlkj nmlkj nmlkj nmlkj

Personalen tycker att det 
är meningsfullt att lämna 
in förbättringsförlag.

nmlkj nmlkj nmlkj nmlkj nmlkj

Personalen upplever att 
de får tillräcklig 
feedback/återkoppling på 
sina förbättringsförslag.

nmlkj nmlkj nmlkj nmlkj nmlkj

Personalen upplever att 
företaget behandlar 
förbättringsförslag utan 
onödigt dröjsmål.

nmlkj nmlkj nmlkj nmlkj nmlkj

De förbättringsförslag som 
lämnas in är i regel 
relevanta.

nmlkj nmlkj nmlkj nmlkj nmlkj

Jag ser ett värde i att få 
förbättringsförslag från 
övriga medarbetare.

nmlkj nmlkj nmlkj nmlkj nmlkj

Jag anser att företaget 
borde kunna få in fler 
relevanta
förbättringsförslag från 
medarbetarena än idag.

nmlkj nmlkj nmlkj nmlkj nmlkj

Jag anser att 
förbättringsförslag inom 
företaget kan uppmuntras 
mer.

nmlkj nmlkj nmlkj nmlkj nmlkj

 Inte alls I liten omfattning I viss omfattning I stor omfattning Vet ej
De kan lämnas till 
närmaste chef.

nmlkj nmlkj nmlkj nmlkj nmlkj

De kan lämnas in via 
någon form av 
"förslagslåda".

nmlkj nmlkj nmlkj nmlkj nmlkj

De kan lämnas in 
anonymt.

nmlkj nmlkj nmlkj nmlkj nmlkj

De uppmuntras genom 
någon form av "morot".

nmlkj nmlkj nmlkj nmlkj nmlkj

Frivillig kommentar:

55

66



Page 12

Förbättringsarbete genom erfarenhetsåterföring inomFörbättringsarbete genom erfarenhetsåterföring inomFörbättringsarbete genom erfarenhetsåterföring inomFörbättringsarbete genom erfarenhetsåterföring inom

Avslutande erfarenhetsmöten är ett möte som projektdeltagarna håller efter avslutat möte för att tanka av enskilda 
projektdeltagare/parter deras erfarenheter från det avslutande projektet, med syfte att finna förbättringsmöjligheter.

Slutmöten hålls i regel mellan beställare/kund och general/totalentreprenör för att reglera de sista frågorna kring 
kontraktet mot ett godkännande av entreprenaden.

23. Hur väl håller du med om följande påståenden?

9. Erfarenhetsmöten

 
Håller absolut inte 

med
Håller inte med Håller med Håller absolut med Vet ej

Företaget genomför 
erfarenhetsmöten efter 
avslutat projekt.

nmlkj nmlkj nmlkj nmlkj nmlkj

Företaget utnyttjar 
slutmötet till att finna 
förbättringsmöjligheter.

nmlkj nmlkj nmlkj nmlkj nmlkj

Företaget utnyttjar 
slutmötet till 
erfarenhetsåterföring på 
något sätt

nmlkj nmlkj nmlkj nmlkj nmlkj

Företagets
erfarenhetsmöten följer en 
standardiserad
mall/dagordning

nmlkj nmlkj nmlkj nmlkj nmlkj

Jag anser att 
erfarenhetsmöte efter 
avslutat projekt är ett bra 
sätt att samla in 
erfarenheter.

nmlkj nmlkj nmlkj nmlkj nmlkj

Jag ser klar 
förbättringspotential kring 
erfarenhetsmöten.

nmlkj nmlkj nmlkj nmlkj nmlkj

Frivillig kommentar:

55

66
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Förbättringsarbete genom erfarenhetsåterföring inomFörbättringsarbete genom erfarenhetsåterföring inomFörbättringsarbete genom erfarenhetsåterföring inomFörbättringsarbete genom erfarenhetsåterföring inom

Om du vill vara med i utlottningen av biobiljetter, fyll i e-postadress eller telefonnummer nedan. 

Avsluta enkäten genom att klicka på Lämna in.

Tack för din medverkan!

24. E-post:

25. Telefon:

10. Frivilliga kontaktuppgifter








