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Abstract 

With its size, large number of actors, and its impact on everyday life, the construction sector plays an 
important role in every nation’s economy and in the improvement of the built environment. The 
recognition of this fact by the sector, in combination with the reputation for being conservative, 
problematic, having low productivity growth, and low pressure for change leads to a focus on different 
strategies that can be used to improve of the sector. Suggestions to improve the productivity in sector 
have been many during the years. One example is enhanced procurement contracts that encourage 
long-term orientations to improve the performance outcome and increase innovations.  

This thesis consists of five studies with specific objectives. The overall objective is, however, to increase 
the understanding of how to enhance the conditions to improve the construction sector. This is a 
response to the concerns that the actors on the market have difficulties carrying out necessary 
measures to make improvements in the construction sector. Procurement contracts were studied in 
two ways; bundled procurement contracts with service as a key to create incentives for innovations 
(Paper II) and the difficulty in evaluating the effects of different procurement contracts because of 
unclear concepts (Paper I). Innovations were also studied in two ways: the importance for creating 
incentives for “good” innovations and how to open up for more transparency with respect to 
innovation (Paper III), and the direct and indirect effects a specific innovation have in the design 
choices of construction in profit-maximising firms (Paper IV). Policies are based on data and 
misleading data can lead to mistaken recommendations. Indications of measurement errors in the 
calculations of productivity have been reported which leads to an interest to increase the reliability of 
productivity calculations (Paper V). 

The first paper has the focus to make the evaluation process easier, for the scholar, the actors on the 
market as well as for governmental institutions which formulate policies, by trying to make the 
relation between different contract types clearer with a new framework for structuring procurement 
contracts. The second papers are showing that bundling construction with service will not 
automatically increase profit for firms in the sector, rather that it might be an alternative way to 
transfer the risk in construction projects. Moral Hazard problems can also reduce the potential 
positive effects.  

Paper III wants to shift the focus from the quantity of innovations to how incentives can nourish 
“good” innovation and suggests a new classification system for technical innovations. The objective is 
to achieve increased transparency and reduced information asymmetry in the construction sector. 
Paper IV takes it starting point in an indicated shift in developers’ planning and construction practices 
for laundry facilities in owner-occupied multi-family buildings. The mapping of the shift shows that a 
change in regulations can have an effect on how we build, and that developers are using spaces in 
innovative ways, which in turn can have unforeseen external effects. The finding indicates that even 
though the number of appliances has increased since the 1990s, the energy consumption has not 
necessarily increased during the usage phase, depending on the energy performance of the appliances 
and on user behaviour.  

Paper V highlights the effects of including more rigorously and detailed gathered indicators of 
characteristics in the calculations of productivity development figures in the sector. By including more 
cost-driving characteristics, it should be easier to distinguish pure price changes from price changes 
related to increase in quality.   

It is, important to bear in mind that there are several projects yearly that are delivered on time, within 
budget, with good quality and where innovations have been used. Seen against the background of this 
thesis, it can indeed be stated that improvements are needed if we intend to create an innovative 
friendly work environment that will contribute to productivity growth. However, the contribution here 
is also a warning that the evaluation tools that are used to describe the sector might not measure what 
we intend to measure.  
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Sammanfattning 

Byggsektorn är stor och består av många olika aktörer. Den påverkar alla i samhället på ett eller annat 
sätt och spelar en viktig roll i varje land ekonomi och hur den byggda miljön utvecklas. I kombination 
med att byggsektorn tampas med ryktet om att vara konservativ, har kvalitetsproblem, dålig 
produktivitetsutveckling och låg förändringsgrad har lett till diskussioner om många åtgärder för att 
förbättra sektorn. En utgångspunkt för åtgärderna har varit att uppmuntra till långsiktighet i projekten 
så att incitament skapas för att förbättra kvalitén i sektorn och en miljö som främjar innovationer.  

Den här avhandlingen består av fem studier som var och en adresserar en specifik forskningsfråga 
relaterad till upphandling, innovation eller produktivitet. Det övergripande syftet med avhandlingen 
har varit att öka förståelsen för förutsättningarna att komma till rätta med problemen i byggsektorn. 
Upphandling undersöktes på två sätt; entreprenadkontrakt med helhetsåtagande med service som en 
viktig komponent för att skapa incitament för innovationer (Artikel II) och svårigheterna i att 
utvärdera effekterna av olika entreprenadkontrakt på grund av oklara begrepp (Artikel I). Innovation 
studerades också på två sätt: vikten av att skapa transperens och incitament för “bra” innovationer 
(Artikel III), och den direkta och indirekta effekten av en innovation i design av vinstmaximerande 
byggbolag (Artikel IV). En policy kan baseras på data men om uppgifterna den baseras på är 
bristfälliga, kan det leda till felaktiga rekommendationer. Mätfel kopplade till beräkningar av 
produktiviteten i byggsektorn har rapporterats, vilket har lett till ett intresse att öka tillförlitligheten i 
dessa beräkningar (Artikel V). 

Den första artikeln syftar till att göra utvärderingen av entreprenadkontrakt enklare för forskare, 
branschen samt statliga institutioner som formulerar rekommendationer, genom att strukturera 
entreprenadformerna utifrån olika steg i beslutsprocessen och om hur risker fördelas för att tydliggöra 
relationen mellan dem. Den andra artikeln visar att entreprenadkontrakt med helhetsåtagande 
inklusive service inte automatiskt ökar vinsten för företag inom sektorn, snarare att det kan vara ett 
alternativt sätt att överföra risken i byggprojekt. Moral Hazard problem kan minska potentiella 
positiva effekter. 

Artikel III flyttar fokus från mängden innovationer till hur incitament kan ge näring "bra" innovation 
och diskuterar ett nytt system för klassificering av tekniska innovationer. Målet är att uppnå ökad 
tydlighet och minskad informationsasymmetri i byggsektorn. Artikel IV tar sin utgångspunkt i en 
förändring i plan- och byggmetoder för tvättstuga i bostadsrättshus. Kartläggningen visar att en 
förändring av regle kan ha en effekt på hur vi bygger, och att utvecklare använder ytor på ett innovativt 
sätt, vilket i sin tur kan ha oförutsedda externa effekter. Artikeln visar att trots att antalet apparater 
har ökat sedan 1990-talet, har energiförbrukningen inte nödvändigtvis ökat under användningsfasen, 
beroende på apparaternas energiprestanda och på användarnas beteende. 

Artikel V belyser effekterna av mer noggranna och detaljerat insamlade kvalitetsegenskaper från 
nyproduktion när produktivitetet i byggsektorn ska beräknas. Genom att inkludera mer 
kostnadsdrivande egenskaper borde det vara lättare att skilja rena prisförändringar från 
prisförändringar relaterade till ökad kvalitet. 

Det är viktigt att komma ihåg att det årligen finns många byggprojekt som levereras i tid, inom budget, 
med god kvalitet och där innovationer har använts. Sett mot bakgrund av denna avhandling, kan det 
sägas att förbättringar behövs om vi har för avsikt att skapa en innovativ arbetsmiljö som bidrar till 
ökad produktivitet. Dock är bidraget här också en varning om att de utvärderingsverktyg som används 
för att fånga utvecklingen kanske inte mäter vad vi har för avsikt att mäta. 

 

Nyckelord: Entreprenadkontrakt, Innovationer, Produktivitet, Byggsektorn, Incitament    
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1. Introduction 

1.1 Background  

The construction sector is large; it engages a variety of professions, is a main provider of employment, 

has a diverse market place and affects all members of society (e.g. Gould and Joyce, 2011). Globally, 

the sector is estimated to contribute 10% of the Gross Domestic Product (GDP) (UNEP, 2015). In 2014, 

construction sector investments in Sweden accounted for 9.6% of the total GDP (Statistics Sweden, 

2015), not a unique figure compared to other developed countries with ranges between 5-15 % (Gann 

and Salter 2000; Ingvaldesen et al., 2004; Widén and Hansson 2007; Eriksson, 2013). In addition, the 

built environment accounts for a significant part of the total impact on the ecological environment, 

national as well as international, in terms of  energy consumption and greenhouse gas emissions, for 

instance (Toller et al., 2009; Tukker and Jansen, 2006; UNEP, 2015). With its size, the large number 

of actors and its impact on everyday life, the sector plays an important role in every nation’s economy 

and in the improvement of the ecological environment.  

The construction sector has a reputation for being conservative, problematic and inefficient. Concerns 

have been raised about poor quality, cost overruns, lack of trust and cooperation, low pressure for 

change and improvements, and a sector not encouraging innovation (Dir. 2002:24; 

Byggkommissionen, 2002; Statskontoret, 2009). In comparison with other industries, the 

construction industry has also been criticised for low productivity growth, one of the main 

contributors to economic development at large (Abdel-Wahab and Vogl, 2011). Under these 

circumstances, it is not surprising that this industry has been discussed in the media, among 

politicians, and in society as a whole. 

For decades, this view has led to investigations with the objective of evaluating the sector and 

proposing measures to develop and improve it. This is a global phenomenon and parallels can be 

drawn internationally, to the construction industries of the UK (see e.g. Latham, 1994; Egan, 1998; 

Wolstenholme, 2009), Denmark (see e.g. Erhvervsministeriet, 2000), Canada (see e.g. Harrison, 

2007) and New Zealand (see e.g. Tran and Tookey, 2011), to mention a few. To a large extent, the 

suggestions have focused on developing processes and concepts inspired by the manufacturing 

industry to improve performance.  

Unlike other industries, construction products are characterised by being immobile, complex, durable, 

costly, and having social consequences (Nam and Tutum, 1988; Ball, 2014). The uniqueness of every 

project is typically mentioned as a specific feature, even though voices  proclaim that actors may make 

each project more unique than necessary (Dubois and Gadde, 2000).  However, it is important in the 

context to understand that it is a project-based sector which, on the one hand, deals with repetition 

and knowledge-sharing between projects, but, on the other hand, has to deal with the uniqueness of 

each project (Karrbom Gustavsson, 2011a; Eriksson, 2013). The complexity of the construction sector 

not only concerns the construction projects; the sector itself operates and affects many different actors 

in a large and complex system. In this respect the concerns are highly relevant.  
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In contrast, there are several projects that yearly are delivered on time, within budget, with good 

quality and where innovations have been used (Karrbom Gustavsson, 2011b; Eriksson, 2012). Often 

the explanations for these successful projects are well chosen construction materials and techniques in 

combination with good collaboration between the client and contractors (Karrbom Gustavsson, 2011). 

Sometimes, we have a tendency to focus on problematic projects but not reflect on the successful ones 

and benefit from their experiences. By looking at things that are good in the sector and why they are 

successful, we can form a good picture of what is not as good as expected and perhaps try to find a 

solution to improve less successful ones (Lind and Kellner, 2011).   

At the core of the construction sector are the actors, with a wide variety of different areas of expertise, 

who have a direct possibility to influence the sector in a positive direction; these include clients 

(developers), contractors and other suppliers (Fellow and Liu, 2012). In addition, the consumers that 

purchase single-family houses or apartments within housing cooperatives are also important. All of 

these act on the market with different knowledge and goals, but they all have the possibility to make an 

impact on the development of the construction sector.  

This thesis addresses three research topics that are relevant, given this background, and these are 

described in the next section.  

1.2 Research topics  

The complexity of the construction sector calls for a holistic approach in an attempt to understand the 

situation in the sector and questions concerning mistrust. Over the years, many suggestions have been 

made to improve productivity in the sector, often with the manufacturing industry providing guidance 

on how performance and quality could be handled (Dubois and Gadde, 2002). At the core of the 

suggestions are enhanced procurement contracts that encourage team integration, long-term 

orientations and responsibility, collaborative arrangements to improve the performance outcome, and 

to increase innovations and profits for the construction firms (Egan, 1998; Leiringer, 2003; Abdel-

Wahab et al., 2008). It is also argued that this type of arrangement leads to more knowledge-sharing 

between projects and within firms, which will provide an incentive to use solutions that are more 

suitable from a life-cycle perspective.  

The overall objective of the thesis is to increase the understanding of how to enhance the conditions to 

improve the construction sector. Three research topics (RT), seen as relevant for this thesis, have been 

addressed: 

1. Procurement Contracts (RT1) 

2. Innovation (RT2) 

3. Productivity (RT3) 

To some extent these are independent areas, but there are connections. Productivity is the most 

fundamental in the sense that the size of the construction sector makes it a major contributor to GDP 

and it plays an important role in determining economic growth. Accordingly, improving the 
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productivity (RT3) in the construction sector is vital and it is important to create an industry 

environment that could help policy makers and practitioners to take effective actions and that 

supports such growth. Innovation (RT2) can be seen from two angles: one as input and one as output.  

First, innovation is an input to productivity (RT3), where higher levels of innovation in the 

construction industry increase the likelihood of increasing productivity and economic growth; it is  

also  an input to procurement contracts (RT1), where innovative organisational solutions affect the 

way procurement contracts are used. Second, innovation can be seen as an output in relation to 

procurement contracts (RT1), which in turn are the input to innovation, for example, more innovations 

arise when a more innovation-friendly procurement method is chosen (Figure 1). Procurement 

contracts can also directly affect productivity through the incentives that the contract creates. 

 

Figure 1: The connections between the three different research topics. 
 

The goal for the construction sector is to procure the right contracts so that appropriate techniques 

and organisational structures are used efficiently and thereby positively influence the productivity 

growth. There are, of course, many other aspects than those emphasised in this thesis that are relevant 

to how the construction sector can be improved.  

RT1: Procurement Contracts  

During the last decade, there has been a rapidly increasing interest in implementing performance- 

based contracts and long-term contracts with bundling of design, construction and maintenance in the 

construction sector. Implementing these types of contracts can create incentives to build with better 

quality, increase innovation and decrease cost overruns, and contribute to construction industry 

productivity growth (Blayse and Manley, 2004). This type of contract has been increasing ever since 

the 1970s but accelerated considerably worldwide in the 1990s. In Sweden, however, this idea had not 

been implemented on a large scale before the beginning of the 21st century when investigations 
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reported shortcomings such as quality failure, efficiency problems and lack of technical innovation in 

the Swedish construction industry (Byggkommissionen, 2002; Bejrum and Grennberg, 2003; Swedish 

Agency for Public Management, 2009).  

The first research topic focuses on contract types and the procurement phase, for example, using more 

performance-based procurements and increasing contracts with a focus on long-term responsibility, 

e.g. by bundling of design, construction and maintenance or using more design-built (DB) contracts, 

instead of the traditional way of procuring using the  traditional design-bid-build (DBB) contract.  

It has been argued that more responsibility and a longer perspective for the contractor creates stronger 

incentives to use solutions more suitable in a life-cycle perspective, cut costs, decrease cost-overruns, 

increase profits and encourage innovation (Blayse and Manley, 2004). Integration and the 

responsibility for a longer time-period could also increase the quality of the outcome. As will be 

discussed in several of the papers in the thesis, this is, however, not necessarily the case. 

RT2: Innovation 

Earlier studies have shown that in manufacturing, firms that are able to innovate to improve their 

production outperform their competitors, measured in terms of market share and profitability growth. 

More innovation can lead to decreases in cost, quality and safety improvements, increased technical 

change and customer/client demand for quality services (Damanpour and Schneider, 2006; 

Gambatese and Hallowell, 2011; van Egmond-de Wilde de Ligny and Mohammad 2011). In fact, 

researchers and practitioners agree that firms should be innovative and that this is required in order to 

grow or even survive (Howell and Higgins, 1990; Damanpour and Schneider, 2006; Manley and 

McFallan, 2006).  

This second topic focuses on a documented culture of low motivation for innovation in the 

construction industry discussed by several government reports (e.g. Latham, 1994; Egan, 1998; 

Erhvervsministeriet, 2000; Byggkommissionen, 2002) and the fact that construction firms hamper 

innovation and technical development (Dubois and Gadde, 2000). The consequences of these reports 

have then inspired the debate and the research agenda to primarily focus on the number of 

innovations. The conclusion of this has then been that more innovations are better than less, and the 

assumption that innovations are successful (Tatum, 1989; Gamatese and Hallowell, 2011).  

This is, however, not always the case, and history shows several examples of less successful 

innovations in the construction sector with costly consequences. Innovation creates possibilities of 

achieving competitive advantage, but only when managed properly (Pries and Jenszen, 1995). The 

question discussed in Paper III is therefore how incentives can be changed so the risk of mistaken 

innovations is reduced.  

RT3: Productivity 

The size of the construction industry makes it a major contributor to GDP and it plays an important 

role in determining economic growth (OECD, 2007). Accordingly, improving productivity in the 

construction industry is vital for any government, and it is important to create an industry 
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environment that could help policy makers and practitioners to take effective actions that support such 

growth.  

The low or even declining productivity growth in the construction industry has been seen as a problem 

in many countries (see e.g National Academy of Science, 2009; Abdel-Wahab and Vogel, 2011; Tran 

and Tookey, 2011) and official statistics show that productivity has increased much faster in other 

industries. Sweden is no exception and, over the last 15 years, a number of government investigations 

have tried to understand why productivity has shown almost no increase and what can be done to 

increase productivity. Traditional proposals include more industrialised production methods, more 

resources to innovations and new methods for public procurement.  

The third topic in this thesis concerns the reported low productivity growth of the construction 

industry compared to other industries (Abdel-Wahab and Vogel, 2011). The work presented in the 

thesis is part of a broader research project that looks at the quality of productivity statistics and 

improvements in productivity measurements for the Swedish construction industry.  

Studies have shown that productivity growth is probably underestimated because of deficiencies in the 

indices used when the value added in current prices is converted into value added at constant prices 

(Lind and Song, 2012). This means that reported cost increases per unit can be overestimated as they 

do not take into account that some of the higher cost can be related to increasing quality that has not 

been controlled for when the index was calculated. In the work presented here, there is an attempt to 

measure how large these deficiencies are. 

Relation between research questions in the papers and the research topics 

This thesis consists of five papers (see Table 1). Each paper individually addresses a main study 

specific research question related to the different research topics.  

1. How can we make it easier for clients to choose contracts and payment methods more 

suitable for a project by creating a clearer framework for structuring contracts?       

2. How may integration of construction and operation/maintenance affect the construction 

sector? 

3. How can we create incentives for the right kind of innovations in the construction sector 

and what are the responsibilities of the different actors? 

4. How have developers’ design of laundry facilities in new multi-family buildings for tenant-

owner associations changed and what impact might it have on energy use in a building? 

5. How can we increase the reliability of productivity calculations and price indices 

concerning housing construction? 
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Table 1: Relation between papers and Research Topics 

Paper        RT  

I   Framework for Structuring Procurement Contracts 1  

II   Service-led Construction: is it Really the Future? 1,2  

III   Good and Bad Innovations in the Housing Sector- General 
Background and a Policy Proposal 2  

IV   Organization of Laundry Facility Types and Energy Use in Owner-
Occupied Multi-Family Buildings in Sweden 2,3  

V   Quality Change and Implications for Productivity Development: 
Housing Construction in Sweden 1990-2010 3  

 

One important starting point for this research was innovations in procurement contracts where 

measures to increase the rate of innovation have been taken and the initiative has been to increase the  

use of procurement contracts where the degrees of freedom are enhanced through different bundling 

contracts. The question is then whether these bundled procurement contracts with service are the key 

to creating incentives for those goals, or if the addition of the service is just an alternative way of 

transferring the risk (Paper II). It was, however, found that creating the right incentives for 

innovations is not so easy. Evaluating the effects of different procurement contracts was also found to 

be difficult because of unclear labelling of procurement contracts. Paper I focuses  on making the 

evaluation process easier, for the scholar, the actors on the market as well as for governmental 

institutions which formulate policies for the actors, by trying to make the relation between  different 

contract types clearer.  

Theory expects that bundling and especially integration of service (operation and maintenance) will 

promote innovation and increase profits in the sector. However, the focus is mostly about the number 

of innovations, and it is more or less taken for granted that more innovations are better than fewer and 

that innovations are successful. The objective to promote innovations has been in focus, but it is 

important to create incentives for “good” innovations. Paper III deals with the problem that 

innovations may not necessarily be good in terms of quality and life cycle costs.  

Paper IV studies one specific innovation: changes in the organisation of laundry facilities. Government 

institutions have the authority to change regulations for the construction sector, concerning 

accessibility, for instance, and this can have both direct and indirect effects on the design choices of 

profit-maximising firms. These innovative solutions from the firms can, however, have side-effects 

that may be harmful for society. The focus in the paper is on the energy effects of a change from 

common laundry rooms to laundry facilities in each apartment. 

Policies are based on data and misleading data can lead to mistaken recommendations. Efforts are 

being made to achieve a higher level of productivity leading to an ongoing increase in measures to 
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achieve innovation and more efficiency in the sector, but according to the statistics, productivity is still 

lagging behind that of other sectors. Construction sector practitioners and scholars have questioned 

whether this can actually be true. Indications of measurement errors in the calculations have been 

reported, which has led to an interest in increasing the reliability of productivity calculations. In Paper 

V, there is an attempt to improve productivity measurement for housing construction.  

 

2. Central concepts and theories  

Many of the observed problematic aspects of the construction sector are “real-life” problems, applied 

in nature. In applied disciplines, such as construction industry research, one aim is to find solutions to 

practical and everyday problems and present results that are of use in practice. The starting point of 

this thesis is a set of practical problems within the construction sector. The theories that underpin this 

research are heterogeneous, and selected and applied as they are considered most relevant to the 

objective of contributing to these specific problems. However, within RT 1-3, central concepts from 

several economic theories are used as a framework to describe and analyse the result of the empirical 

research in order to come to conclusions that can improve the situation for the whole sector. Below 

follows a discussion of the most central concepts that are important for this thesis.  

2.1  Construction economics 

The theoretical basis for construction economics is under discussion (de Valence, 2011; Myers, 2013; 

de Valence and Runeson, 2015). The ongoing debate revolves around construction economics and 

whether it should be considered a discipline in its own right, and that an agreed definition is missing 

(Ofori 1994). However, construction economics is not a field without theory, but rather based on 

theories imported from other disciplines such as economics, finance, management or organisational 

theory (de Valence, 2011). Ofori (1990) divides the application of construction economics into two 

parts: 1) construction project economics, which included cost of decisions in the design phase, the 

planning and control phase, life-cycle cost and investment analysis for projects; and, 2) construction 

industry economics which concerned the application of economic theory in studies of construction 

industry structure. The complex and blurry line between these two parts make it necessary to discuss 

the “small parts” (project related) in creating the “bigger picture” (sector related), and how the two 

parts relate (Stone 1976; Hillebrandt 1985; Ofori 1994,). Some are however more strict in their 

definition and considers only one of the parts (1 and 2 above) to be the full definition of construction 

economics (see e.g. Bon 1989, Johnson 1990, Drake and Hartman 1991).  

In this thesis, construction economics refers to the application of economic theory to the analysis of 

both construction projects and the construction sector and its position in the economy, and by that 

choice supports the path of Stone (1976), Hillebrandt (1985) and Ofori (1994).  

The construction sector is a broad term for a heterogeneous sector covering small, medium and large 

firms, private as well as public, each with different perspective, goals and strategies. To try to make 
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generalisations and general solutions applicable to the construction sector as a whole often leads to 

inaccuracies because it is such a diverse sector (Olofsson et al., 2011). There is often a contrast with the 

manufacturing industry which is seen as being characterised by detailed production planning and a 

strong control of the whole process, including subcontractors (Gann, 1996; Dubois and Gadde, 2000; 

Mathews et al, 2000). 

2.2 Procurement contracts 

Both in the academic literature (e.g. Nilsson, 2009; Nilsson and Mandell, 2010) and in reports from 

construction firms (e.g. NCC, 2011) inefficiencies and high costs are to a considerable extent blamed 

on the use of DBB contracts, where the client is responsible for the design and the contractors build 

according to the pre-designed documents. It is argued that a larger use of DB contracts (procurement 

on functions pre-determined by the clients but where the contractors make the detailed design and 

build), and more holistic contracts (i.e. integration of design, construction and maintenance) would 

increase incentives for innovation and - in the case of bundled contracts - reduce life-cycle costs and 

create a sustainable built environment (see e.g. Smyth, 2010; Kristiansen et al., 2005). It is argued that 

DB contracts create more room for innovation as the contractor has stronger incentives for finding 

new techniques. 

Traditional contracts (e.g. DBB contracts) are said to lack incentives for a contractor to undertake life- 

cycle cost and guarantee long-term functionality and technical development (Johansson and Svensson, 

2003). However, DBB contracts are still the dominating contract type in the construction sector. Given 

this description it is tempting to link DBB contracts to the general perception of a sector of 

conservatism. But this also raises the question if there is any rational driving force for a contract that 

in many peoples’ eyes hampers the development and reduces efficiency in the sector. 

If we look in the business literature, long-term cooperation requires flexibility and emphasises 

common interest, not just trying to move the risk to the other party (Nystén- Haarala et al., 2010). The 

relationship between the contractor and the client is dependent on the choice of contract but also on 

instructions, type of compensation and forms of cooperation. The choice of contract is also crucial 

when it comes to responsibility and allocation of duties. As Mattsson and Lind (2009) discuss, changes 

of organizational structure and contract design can be understood from an efficiency perspective. 

According to transaction cost theory, the hypothesis is that a specific contract or organization model is 

chosen after a close balance of, on one hand, economies of scale and, on the other hand, the incentives 

that the organization creates for the parties involved but also taking into account flexibility and 

handling of risk and uncertainty.  

DB contracts have been expressed as more suitable if the client has less knowledge than the contractor 

about what is considered good construction. This raises several issues. First, in what situations should 

the client be expected to have less knowledge? When an ordinary private home owner wants to rebuild 

part of their house, it is obvious that the client has less knowledge than the contractor. Also when, for 

example, a housing firm that rarely builds new houses wants to build, it should be expected that the 

client does not have as much knowledge of suitable technical solutions, especially if new materials and 
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techniques have been developed. On the other hand, a national road administration authority that has 

been responsible for the road network for maybe 100 years should have been able to accumulate a lot 

of knowledge about techniques and their long-term costs. It is not clear, however, how a construction 

firm, mostly active only in the construction stage of a diverse set of projects, can develop such 

knowledge. On the contrary, especially the knowledge of life-cycle cost, different technical solutions 

and the sustainability of different materials, should be in favour of the client. Hence, a client with an 

interest in a long-term perspective of their assets and a long history of the market should have 

developed knowledge at least as good as or even better than the contractor, and understand which 

construction technique and method is best suited for its purpose. This might be one explanation for 

the use of DB contracts, especially in a situation with asymmetric information and principal-agent 

problems. 

The conditions that a firm meets on the market will decide how that firms acts, for instance, what kind 

of organization and contracts they choose, but it will also depend on individual drivers for the firm. 

The optimal way of acting is dependent on incentives that will influence the actors on the market with 

different objectives, knowledge and information.  

A transaction occurs when firms and individuals trade goods and services. Many transactions are one-

time affairs but there are also others that are repeated frequently (Milgrom and Roberts, 1992). For 

example, in procurement contracts both cases can occur, not in the specific project, but over a longer 

perspective of the relationship between the actors, which can be seen as a repeated game in which 

future contract situations are probable. In this case, the incentives for the contractor to have a good 

long-term relationship with the client are strong and it becomes risky for the contractor to do a less-

than-perfect job, even if it takes time for the client to find out that the job was not done properly.  

When analysing what constitutes a rational contract, a number of aspects have to be taken into 

account, especially the knowledge of the actors, the incentive structure of the actors and whether there 

are repeated transactions. 

2.3 Innovation 

Innovation is widely agreed to be a necessary factor for a firm´s long term performance; a higher level 

of innovation increases the likelihood of contributing to economic growth (Rogers, 1998; Blayse and 

Manley, 2004). Earlier studies have shown that in manufacturing, firms that are able to innovate to 

improve their production often outperform their competitors measured in terms of such factors as 

market share and profitability growth (van Egmond-de Wilde de Ligny and Mohammad, 2011).  

In the manufacturing industry, productivity growth and innovation development are generally 

believed to have been much better than in the construction sector, both when it comes to construction 

procedures as well as development of technical solutions. There is a perception that the construction 

sector is not innovative and that improvements have to be made. Neo-Schumpeterian views on 

innovation are presented as a linear model where technical innovation often creates temporary 

monopolies, allowing profits that after short periods will be outcompeted by imitators (Loosemore, 
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2015). However, researchers have questioned this linear approach -- an approach applicable to high-

technology product-based manufactory industries -- to innovation and its applicability to creative and 

service-based industries, such as construction (Loosemore, 2015). Barret et al. (2007) along with 

NESTA (2007) argue that there are fundamental differences between traditional measures of 

innovation, such as patents, R&D etc., and those needed to identify the type of hidden innovations that 

occur in service-based industries. According to Berret et al. (2007), hidden innovations are driven by 

the following: 1) the need to respond to day-to-day problems; 2) they generally do not take the form of 

new radical technologies but are based on adopting ideas from elsewhere and applying them to new 

contexts; 3) they tend not to occur within one single organisation but are more of  a co-created event of 

manufacturers, consultants, suppliers, contractors, subcontractors, designer and clients; and 4) 

suppliers tend to play a larger role in the innovation process and diffusion than incentives and policies 

from governments.  

Blayse and Manly (2004) identified six key factors that influence construction innovation: 1) clients 

and manufacturers, 2) production structure, 3) networks, 4) procurement systems, 5) regulations, and 

6) the nature and quality of organisational resources. Blayse and Manly (2004) argue that if these six 

factors are managed in the right way, maximisation of innovation should be achieved. By enhancing 

clients’ competence, creating robust relationships with manufacturers, improving knowledge flows and 

sharing by more intense industry relationships to offset the disadvantages of temporary coalitions of 

firms, and promoting innovative procurements systems to enhance cooperative problem solving and 

allocation of risk, more innovation may be achieved.  

Asymmetric information theory assumes a situation in which one actor in a transaction has more or 

superior information than the other. Xiang et al. (2012) argue that a principal-agent relationship with 

asymmetric information is a key factor behind the problems in the construction sector as it increases 

uncertainty and risk. The principal-agent concept refers to the difficulty for a “principal” in the form of 

a client in a construction project, for instance, to create incentives and monitor an “agent” (i.e. a 

contractor) to create the right outcome, in terms of either quality or profit. Since the contractor might 

be interested in minimising building costs to maximise profits whereas the client is more interested in 

reducing operation and maintenance costs to maximize their long-term profit, the incentives they have 

and the choices they would like to make will most likely differ. As will be returned to below, this kind 

of moral-hazard problem might lead to the wrong type of innovations. 

In the theoretical discussion, it is often said that long-term contracts create strong incentives to design 

and implement new and better technology and enhance the quality of the sector. Several authors argue 

that these contracts create more room for innovation as the contractor has stronger incentives to find 

new techniques that will lower operation and maintenance costs (e.g. Håkansson et al., 2006). 

However, a moral hazard problem may exist if the contract is not designed to cover all relevant 

aspects.  

It is argued that firms with internal expertise are more in favour of innovations, whilst those with 

external expertise and thereby less in-house information, are more likely to place more restrictions on 
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their contractors' ability to implement innovative solutions (Lampel et al., 1996). On the other hand, it 

could be that firms with internal knowledge and expertise are better at making use of past experience 

in their thinking and practices and evaluate to a greater extent innovative solutions with a conservative 

eye (Lampel et al., 1996). The other side of this coin, according to Lampel et al. (1996), is that those 

with a lack of internal experts are forced to give the contractors greater freedom and are less likely to 

interfere in design and implementation. In an area with rather weak end-user, such as households 

buying a new condominium or a single family house, where it is difficult for them to control the 

technical quality and the robustness of the facility, this asymmetric information between the two 

parties can be especially serious (Anund Vogel & Lind, forthcoming). 

A central issue that can be identified from the combination of the innovation literature and the 

literature on contract design and moral hazard is how to create incentives that lead to innovations that 

actually reduce long-term costs and/or increase quality, instead of simply increasing the profits for one 

of the parties involved. 

2.4  Productivity  

Productivity can be defined as the value of the produced product (output) in relation to the specific 

amount (cost) of resources to produce (input) (OECD, 2008; Houseman et al., 2011) and can be 

analysed at different levels: industry, firm, project, and activity level (Huang et al., 2009). At a national 

level, changes in productivity are a key driver for wealth and economic growth, defined as value added 

in different industries (subtracting cost of raw material, semi-manufactures, and service from the 

firm’s revenue) per hour worked. On firm level, changes in productivity, referred to as “more work 

done for equal effort”, enable the firm to be competitive and attract investors by demonstrating a more 

efficient use of resources.  

The interpretation of productivity is dependent on the context and its objective and in turn determines 

the parameters involved in the calculations and the relations used for comparisons (Durdyev and 

Mbachu, 2011). It is common to distinguish between single-factor productivity, i.e. the output is 

related to one input e.g. hours worked, and multi-factor productivity, i.e. the output is related to a 

holistic measurement of inputs for production made. The most commonly used productivity measure 

in the construction sector is the single-factor approach in general and labour productivity (added-

value in relation to hour worked) in particular. However, caution must be used in international 

comparisons where multi-factors might play an important role, as the relation between labour and 

capital can differ (Lind and Song, 2012). A comparable study between England’s and Germany’s 

construction sector showed that labour productivity in Germany increases much faster than England’s 

because of increased inputs of capital  due to higher wages. More labour was used in England which 

reduced labour productivity. As Lind and Song (2012) state, it might be the case that added value in 

relation to multi-factors of the production increased as much in England even though labour 

productivity increased more in Germany.    

The discussion about construction industry productivity, and how to explain the declining figures for 

construction industry productivity compared to traditional manufacturing industries, started as far 
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back as the 1960s (Anil Sezer and Bröchner, 2013) and has continued in the same pattern, even though 

a renewed interest have emerged since the 1990s as innovation have been identified as important for 

productivity (Goodrum et al., 2002; Bröchner and Olofsson, 2012). International studies on the 

underlying differences between the traditional manufactory industry and the construction industry 

have discussed both barriers and possible actions, linking it to time and cost overruns (Sambasivan 

and Soon, 2007; Flyvbjerg et al., 2003). As a way to increase productivity, there has also been a focus 

on enhancing bundled contracts, innovation, industrialised production methods, skills development, 

and collaborative construction projects. However, despite all these efforts, the productivity figures 

remained unchanged and in some cases even declined. Hence, industry practitioners are surprised by 

the aggregated productivity presented. Practitioners as well as some research studies (see e.g. 

Harrison, 2007; Chapman and Burty, 2009) argue that there are significant productivity gains on task 

level that are not consistent with the aggregated figures. Hence, the construction industry is a 

conglomeration of different sectors and if productivity fluctuates between these and changes 

differently over time then the productivity for the industry will be affected. For example, if one sector 

with low productivity is expanding faster than others, even though all sectors have a productivity 

increase during the same period, the productivity for the industry as a whole will decrease (Lind and 

Song, 2012)    

Assuming that the industry practitioners are right and productivity should have increased, then it must 

be argued that there is something wrong in the calculation of the underlying values for productivity 

calculations. This line of argument can be traced back to the beginning of productivity research in the 

1960s. This implies that productivity, even if improvements and the incentive of the underlying key 

drivers are necessary, measurement errors may account for much of the weakness in productivity 

growth in the sector (Allen, 1985; Harrison, 2007; Huang et al., 2009).  

One of the studies presented in this thesis tries to measure how much current productivity statistics in 

Sweden are affected by measurement errors related to insufficient controls for quality changes. 

 

3. Research design  

3.1  Overview 

Research in applied disciplines has, on the one hand, the mission of contributing to solutions to 

practical problems but on the other hand, of creating and acquiring knowledge (Azar et al., 2010). The 

complexity of the construction field means that it draws influences from a combination of more “pure” 

or fundamental research, i.e. the discovery of new theories and law of nature, and also applied research 

for practical applications (Fellow and Liu, 2008).  

Research methodology refers to how a study is done, how we find out about things, and how 

knowledge is acquired, i.e. the procedural framework within which research is conducted (Amaratunga 

et al., 2002; Fellow and Liu, 2008). In other words, methodology explains why we are using certain 
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available methods or tools in our research. The choice of research approach and method depends on 

the nature of the problem to be investigated and data available. Also, it is important that the problem 

and key concepts are well-defined and that assumptions and limitations are transparent and 

defensible (Wing et al., 1998).  

In the construction industry field, a diverse range of methods are used to explore and investigate 

various problems. In this thesis, different methods and research approaches have been used for each 

study, one at a time or in combination. The research approaches and methods have been motivated by 

the nature of each specific research question, appropriate to the objectives of the research and 

available data. The adoption of a multi-method approach implies a combination of either different 

qualitative or quantitative research designs and data collection techniques separately or a combination 

of the two (Venkatesh et al., 2013).  

Choosing a multi-method approach based on the research question(s) follows the research tradition in 

real estate and construction economics at the department. This approach is applied to minimise the 

weaknesses and utilise the strengths of the approaches respectively (Johanson and Onwugbuzire 

2004; Abowitz and Toole, 2010). The use of different methods in this thesis also reflects the way the 

research topics are approached, and the studies can be classified in relation to the existing knowledge 

of the subject before each study started.  

In this thesis, most of the questions were approached inductively: an observation or indication of 

changes within the field with investigations and documentation to detect patterns, without necessarily 

having any hypothesis in advance. The final step has then been to reach empirical conclusions (Paper 

IV and Paper V), ending up by developing frameworks (paper I) and a policy proposal (Paper III) out 

of these observations and general theories. One research question was approached in the opposite way 

(Paper II): starting with a framework in terms of theories, stating a hypothesis and collecting a small 

portion of data, which was tested through observations. However, the research questions were 

primarily explorative in nature, but elements of descriptive and explanatory approaches were also 

present.  

The papers are included in the thesis according to the research topics mentioned earlier rather than 

chronological, i.e. not according to the time when the papers were written or published, or in relation 

to the methods used. Below is a description of how the methods for data collection and analytical 

procedures were chosen and used.  

3.2 Data collection 

There is not much written and no widely accepted categorisation of multi-method data collection and 

analysis procedures (Teddlie and Yu 2007; Creswell and Clark 2011).  Different approaches and data 

collection for the research questions in this thesis was have been used and for the data collected using 

different strategies, one or multiple collection techniques and sources for each study: interviews 

(Paper II, Paper III, Paper V), direct observations (Paper V), examination and analysis of documents 
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(Paper V), firms’ web-pages (Paper II, Paper IV and Paper V), online questionnaire (Paper III) and e-

mail correspondence (Paper IV, Paper V).  

3.2.1  Interviews 

An interview seeks to describe and gain insights and understand the world of a subject by experience 

from the participants within the field of the subject (Seideman, 2013). Interviews can be used in a wide 

range of ways, collecting in-depth information (Paper II), verifying (Paper V) and following up (paper 

III) information and data within a field. All interviews for the studies in this thesis have been semi-

structured interviews. The object of this type of interviews is, by asking open-ended questions on a 

number of pre-defined specific themes, to allow the respondent to use their own terminology and the 

opportunity to raise subjects that they deem important in the specific context; it also permits the 

interviewer to ask questions in no particular sequence (Silverman, 2001) 

Interviews for in-depth information are useful when a researcher wants detailed information about 

thoughts and behaviours or wants to explore new issues in depth (Westbrook, 1994). In Paper II, two 

face-to face semi-structured interviews were conducted in August 2009 with two firms involved in 

large construction projects; at that time, they were involved in one of the few projects procured with 

long-term contracts in Sweden. The aim of the interviews, which lasted approximately 90 minutes 

each, was to collect information and explore the structure of long-term contracts and also to 

understand more about knowledge-sharing and collaboration within the firms.  

As mentioned earlier, interviews can be conducted for verification purposes; this opportunity was 

taken for Paper V where a document study of building regulation was followed by two face-to-face 

interviews and one telephone interview in March and April 2012. All three lasted for approximately 60 

minutes, in order to verify the examined changes found in the documents. The participants were all 

experienced construction managers, both from the public and the private sector. The interviews were 

used as input for a checklist for the field study in Paper V.  

Interviews to follow-up on information and collected data can be a good way to understand more 

about a specific field or subject or to overcome poor response rates from a questionnaire survey. In 

Paper III, three face-to-face semi-structured interviews were conducted in January and February 2011, 

with three clients in the housing sector with experience of procuring the traditional design-bid-build 

(DB) contract but also the more holistically driven contracts, e.g. design build (DB) contracts (with and 

without maintenance responsibility). Each interview lasted for approximately 60 minutes. The aim of 

the interviews in Paper III was partly explorative, to understand the field of innovation, but mainly a 

way to follow up on the information gathered in a questionnaire conducted for the same study.   

3.2.2  Questionnaires 

Surveys, here in terms of online questionnaires, are especially suitable for questions like: “who”, 

“what” and “where” (Yin, 2014) and for collecting information from a larger number of firms in the 

construction industry than the interview data collection approach.  
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This tool to collect data seemed appropriate for paper III and an on-line explorative questionnaire was 

sent to 51 housing firms that build rental housing for in-house management, 32 municipal and 19 

private housing firms. The selection of the respondents was made to receive information and data from 

housing firms that have the business goal of long-term operation and maintenance on their view and 

ideas concerning the role of ownership structure and bundled contracts and the effect it may have on 

innovation in the sector. The respondents were selected as representatives of large private and public 

housing firms with a long-term view of their ownership, which on a regular basis procure for 

construction of rental apartment houses for their own stock. The survey was conducted and collected 

during September to October 2010 with a response rate of 49%, a fairly good rate given the 

circumstances, for example, an average response rate between 20-30% for a questionnaire in the 

construction management field (Fellows and Liu, 2008; Rowley, 2014). A reminder was sent to the 

non-respondents two weeks after the first invitation letter. Some of the answers from the respondents 

were part of a second stage of the study followed up by interviews as mentioned in section 3.2.1.                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                         

In Paper III, the empirical data obtained from the interviews in combination with the questionnaire 

were compared with the theoretical framework to look for patterns regarding the actors’ willingness to, 

and attitude towards implementing new techniques.  

3.2.3  Observations and document studies 

Observation, as a way of collecting data is suitable for answering “how” questions taking place in the 

real world (Yin, 2014). For paper V, it was important to explore how multi-family houses differs in 

terms of consumer-driven qualities since the beginning of the 1990s; more specific buildings 

constructed during 1988-1991, 1999-2002 and 2009-2012 were chosen. The data was collected during 

31 on-site visits in connection with apartment sales in October to November 2012 and in March 2013. 

The 31 sites were chosen because of convenience and access (given the selected submarket), which is 

both a common and a suitable selection criterion for this kind of study (Yin, 2014). The 

sites/apartments were all inspected using a pre-defined checklist of 74 quality variables or 

characteristics related to residential buildings derived from the literature, primarily Nathorst-Böös 

(1999), but also with inputs from the four interviews mentioned above.  

For many years, organisational and institutional documents have been a primary source for data 

collection in qualitative research and can be described as a systematic procedure for reviewing or 

evaluating documents (Bowen, 2009). As Bowen (2009) emphasises, documents can function as 

providers of data for background information and be used to gain historical insights, and to suggest 

questions that need to be asked and situations that need to be observed as a part of the research. 

Information and insights from documents can be valuable additions to the knowledge base, tracking 

change and development, and as a way to verify findings or evidence from other sources.  The small, 

but nonetheless important, collection of empirics for Paper II was collected by examination of 

organisational charts for three large construction firms in Sweden available on websites and yearly 

reports, with the aim of strengthening the claims about long-term service-driven contracts in the 

construction industry. For Paper V, it was initially important to gather greater knowledge about how 
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the mandatory building regulations in Sweden have changed between 1990 and 2010, the time period 

in the study.  

The objective for the study in Paper IV was to look closer at the observation of systematic change in 

building practices for laundry facilities during the last 20 years. The observation of a probable change 

was made when processing the collected data for Paper V. To follow up this exploratory stage, a 

documentation of how laundry facilities are built was initiated and here the on-site visits were crucial 

to identifying older buildings since no documentation is available from developers about the methods 

they used to build. However, information about ongoing construction projects was available online 

from developers’ websites. A survey of the six biggest Swedish developers’ project websites were 

utilised to collect the data about laundry facilities available. Data from a total of 136 multi-family 

projects were collected. Difficulties in gathering information about 11 of the 136 cases led to email 

requests to the project managers for these specific projects for additional information on laundry 

facilities, and answers by email from all respondents were received.  

3.3 Analytical methods 

Data analysis is conducted differently depending on the characteristics and nature of the data 

collected. In this thesis, the basic objective of the analysis has been to derive conclusions from the 

data, keeping a clear train of thought and using two or more sources and methods in combination for 

each study with the aim of checking, verifying and interpreting evidence. The natures of the data 

collected, as mentioned in section 3.2, were then associated with different analysis procedures.  

3.3.1 Conceptual analysis  

A conceptual paper primarily presents new ways to think about a phenomenon and data. It does not 

necessarily have to be empirical or collected by the authors, but may refer to the arguments, concepts 

or literature used to support the claims made by the authors (Hirschheim, 2008). Paper I and Paper II 

are of a conceptual nature, which tries to solve problems by thinking about them and makes use of 

observations, and ideas and results presented by others. The aim has also been to gain knowledge and 

better understanding about concepts collected through literature reviews.  

3.3.2 Informal hypothesis testing  

In qualitative research, there might be no testable hypothesis that can be falsified or statistically 

tested. On the other hand, a lot of research starts with an informal hypothesis on how a phenomenon 

should be.  Qualitative research is more about words and texts and the task is to explain or even 

question the hypothesis (Malterud, 2001).  

By using available information or gathered data and grouping or summarising the description it is at 

least possible to investigate whether it is consistent with the hypothesis (Holstein and Gubrium, 1997). 

The analytical approach to Paper II and Paper III was conducted in this way by stating an initial 

hypothesis which was investigated through comparing expectations and observations, i.e. 

systematically analysing interviews (Paper II) and survey questionnaire (Paper III).    

16 
 



3.3.3 Formal hypothesis testing  

 The data collected through the on-site visits for Paper V was qualitative in nature but treatment of the 

data was by statistical analysis through a statistical hypothesis testing, which was conducted in order 

to determine whether there is a significant effect of one or several independent variables on one or 

several other dependent variables (Runeson and Höst, 2009). In Paper V, the statistical analysis was 

conducted to determine whether, over time, there had been any significant changes in the quality of 

new buildings, measured as changes in a number of characteristics. Initially, the data was stepwise 

screened and this enabled the number of variables in the statistical analysis to be limited. To test 

whether the null hypotheses should be rejected or not, the chi-square test is commonly used. However, 

when the sample sizes, and especially the number of observation with specific characteristics is small, 

it is more suitable to use Fisher’s exact test (Berenson et al., 2012).  

3.3.4 Numerical example  

In the event of lack of available data on the investigated situation or when the data collected may be 

too small for statistical tests or modelling, a numerical example (Paper V) and a simulation (Paper IV) 

proved useful. The method is used to estimate cost effects of both customer- and regulatory-driven 

quality changes, to calculate new figures for the pure price inflation, and to test plausible scenarios of 

appliance performance and user behaviour from a change in laundry facility provision on energy 

consumption. This method is a good alternative in applied research to explore the reasonability and 

reason as to what we can expect from changes in the construction sector.  

More detailed information about collected data and data analysis can be found in each paper. Table 3 

provides a breakdown of the methods and techniques for gathering and analysis of data.  

 

3.4 Reflections on limitations and trustworthiness of the research results  

All research methods have limitations, both data collection and analytical methods, and will have an 

influence on the results presented. These limitations have been discussed to various degrees in the 

Table 3:  Methods and techniques for gathering and analysing data  in the papers respectively 
 

 

Data Collection 

 

Methods of analysis 

 

Interview Questionnaire Observation Document 
study  Conceptual 

analysis 

Informal 
Hypothesis 

Testing 

Formal 
Hypothesis 

Testing 

Numerical 
example 

Paper I      √    

Paper II √   √  √ √   

Paper III √ √     √   

Paper IV   √ √     √ 

Paper V √  √ √    √ √ 
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respective papers. Nevertheless, using a mixture of methods to approach the research questions has 

been an attempt to overcome some of the weaknesses and increase the truthfulness of every study 

(Johnson & Onwuegbuzie, 2004). Below follow some general comments concerning limitations in the 

whole thesis and its research contribution.  

3.4.1  Reliability and validity 
Data collections through interviews are presented in three of the studies (Paper II, Paper III and Paper 

V). The relationship between the researcher and the subject under study will always lead to questions 

or criticism about objectivity, understanding and interpretation of information from the researcher’s 

side and the truthfulness, ability and willingness for the respondent to divulge information to the 

researcher (Hamersley, 2003; Hammersley and Gomm, 2005). A general strategy for the three studies 

to mitigate this was to follow up on information as much as possible. For trustworthiness and 

reliability, all interviews were tape-recorded. To reduce the risk of misinterpretation each interview 

was then summarised in an individual written document under each question category, which was sent 

to the respondents for feedback, affording them the opportunity to correct and supplement the notes 

from the interview.  

The format of a survey and in this thesis an online survey questionnaire, in itself as a data collection 

method will always lead to questions or criticism about whether the right/most suitable respondents 

have been reached, the understanding and interpretation of the questions and the respondents’ 

truthfulness, ability and willingness to share information. Online questionnaires can also yield low 

response rates and according to Scheuren (1999) do more damage in interpreting a survey result than 

a small sample. By sending out reminders to the respondents, the attempt to increase the response rate 

and validity further was successful. The relatively small sample in Paper III should then, accordingly, 

be balanced with the relatively high response rate. In order to be sure that the most suitable 

respondents were those answering the questionnaire, the persons that received the online survey 

questionnaire were informed that they had the opportunity to forward it to a more suitable 

respondent, if necessary, to answer the questions. Some questions to the rental housing firms were not 

just about their view on their own strategies but also about contractors in general. This can be seen 

more as speculations and opinions about contractors rather than a reflection of the actors under study. 

However, it was not judged to be meaningful to ask the contractors directly about their strategies. Even 

if there might be some bias in asking the rental housing firms about their “competitors”, it could also 

be argued that there is loyalty in the sector that could lead to a bias in the other direction.    

Observation and documentation studies have the advantage that they may provide a deeper 

understanding of, and are a good tool for obtaining, data from the real world (Karahasanovic et al., 

2005). The strength of observation includes the fact that it may yield detailed data and is designed to 

pay attention to the social context, and it can uncover facts that are difficult to obtain through other 

data collection methods. However, gathering very detailed information means focusing on depth at the 

expense of breadth and results in the weakness of not gathering data from a large number of people or 

groups. In Paper V, the main limitation of the study was the small sample size of experts that evaluated 

the cost effects (to some extent also for Paper IV) and its input to the numerical example. In paper V it 
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is important to be aware that the apartment sales during the data collection period might not be 

representative of the whole stock from the time period under study. The criterion for being one of the 

sites in the study was that no renovation had been done inside the building since the construction year 

to lower the error in the data set for the study. The documentation of observations may be more 

challenging than with other methods as to the degree the information has been documented 

(Blackstone, 2012). The strategy was also to cross-check the results from the observations with the 

experts that reported the cost for the numerical example in order to increase validity.  

With respect to documentation studies, one must have in mind that the documents may not 

necessarily provide all the information needed as they were not originally developed for research 

purposes and that documentation studies need to be combined with other data collection methods, 

such as interviews, in order to minimise bias and establish credibility in the gathered information 

(Runeson and Höst, 2009; Bowen, 2009); this has been done for the documents studied for the 

research in Paper IV and Paper V. 

3.4.2 Generalisations? 
By nature, the conclusions from conceptual papers are relevant, and should be possible to generalise 

and transfer to other groups and persons, than those used for the specific research. Even though a 

Swedish perspective is discussed for the conclusions in Paper I, the results should be applicable to 

other countries that have the same system of procurement contracts and clients. As seen in Paper I, the 

way to present and systematise procurement contracts is international in nature and the framework 

could be as relevant for other countries. However, the ways in which governmental institutions 

formulate policies in the construction sector can differ radically and consequently the extent to which 

this framework is applicable to policy makers international.  

To a large extent, Paper I and Paper II are conceptual; the above arguments are also relevant for the 

conclusions for Paper II. Still, it can be argued that the small amount of interviews conducted for 

Paper II and the small sample of the project in the analysis makes the generalisation limited. On the 

other hand, the analysis not only took the construction sector perspective, but rather a cross-industrial 

viewpoint, and this indicates that a generalisation inter-industry as well as cross-industry is possible 

even though, of course, differences may be present.  

The data set for Paper III concerns residential housing firms that build and operate their housing stock 

in Sweden, both municipal and private. One can question whether this study can represent the view of 

municipal and private firms in general in Sweden. It could always be argued that the range between 

decisions within each owner type can be as large as between the municipal and the private residential 

housing firms. However, in size and location, the respondents were representative of the sample 

chosen for the study and the result from the study should also be applicable to other residential 

housing firms which build and have in-house operation and maintenance.  

The main data collection and the historical trends for both Paper IV and Paper V are very local to the 

Stockholm semi-suburban area. For Paper IV, the pre-collected historical data were supplemented for 

19 
 



verification reasons with the latest (at that time) data from the six biggest developers in Sweden on the 

trend of laundry facilities in multi-family houses.  To emphasise that the shift was not just confined to 

Stockholm, the current practices were collected from the four largest cities in Sweden. Laundry 

patterns and energy use are not unique to Sweden; however, the common laundry rooms differ as 

internationally the tenants use laundromats in their common laundry rooms. Here, the incentives to 

install in-unit appliances are not as clear in an international perspective as for Sweden.  

Paper V has a Swedish focus, with Swedish-collected data on patterns and costs and it critically 

evaluates the procedures in Sweden. Also, using the hedonic method to control for quality is, with 

some exceptions, almost unique to Sweden, so applying the results and conclusions to other countries 

is difficult and not even relevant. However, the relationship between quality and cost is more general 

and could be relevant to other countries. 

As mentioned earlier in this thesis, the construction sector faces similar problems and adopts similar 

procedures globally and the underlying incentives should be relevant globally. However, one should be 

rather careful when making generalisations outside the Swedish construction sector especially with 

respect to more specific results drawn from Swedish aspects and data.  

 

4. Summary of papers 

The results of the research are presented in five papers and ordered in relation to the three research 

topics and not chronologically, i.e. not according to the time when the papers were written or 

published, or in relation to the methods used, as mentioned earlier.  

4.1 Paper I: Borg, L. and Lind, H. (2014). ‘Framework for Structuring Procurement Contracts’, 
Australasian Journal of Construction Economics and Building, Vol.14, No.4, pp.71-84 

This conceptual paper reflects on the lack of consistent terminology in procurement in the 

construction industry. When there is no systematic framework for contracts there is a risk for incorrect 

decisions and that the optimal procurement contract is not chosen. The idea of a clear and logical 

terminology is to facilitate procurement of the right type of contract for the client, but also to facilitate 

formulation of policies and evaluation of construction projects.  

The aim of the paper was to develop a new and simple framework for structuring contract types and 

payment methods for the construction sector.  

The study is based on selective samples of literature. The books that are discussed in the paper were 

chosen because they are leading textbooks in construction management and to varying degrees deal 

with construction contracts.  

The main contribution of this paper is the proposed framework for classifying contracts types and 

payment methods.  Three important new features emerge from this framework: the first is the stepwise 
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procedure, in which one dimension at a time is introduced in the decision tree, which helps the client 

to procure the right type of contract for the specific project. Instead of thinking in terms of contracts 

types (DBB, DB etc.), the framework is based on three steps of decisions: 1) what will be procured- 

should the contract only include construction or should it include both construction and 

operation/maintenance? 2) Who will do the detailed design of the premises? 3) How many contracts 

will be used? The second contribution is that both step 2 and step 3 above include a continuum of 

alternatives. This framework makes it clear that this is not an either/or decision but rather a choice 

among a continuum of alternatives. The third new feature is that the framework pushes the decision 

maker into thinking about the underlying basic issues concerning risk and incentives.  

The conclusion of this paper is that the presented framework can be useful in at least three contexts: 

for the decision maker, for scientific investigations and for policy formulations.    

4.2 Paper II: Lind, H. and Borg, L. (2010). ‘Service-led construction: is it really the future?’, 
Construction Management and Economics, Vol.28, No.11, pp.1145-1153 

This theoretical paper critically evaluates the arguments that bundling construction with operation 

and/or maintenance, in this paper referred to as service-led construction, can increase the profit for 

the contractor, open up for innovation and more efficient organisational structures in the construction 

industry.  

The aim of this paper was to look at some of the statements and assumptions made on implementation 

of construction and operation/maintenance integration and critically analyse these in relation to 

general theories and observations made in the sector. Further, the aim was to identify hidden 

assumptions in the arguments, and in that way point out further research questions in the area.  

The study was based on a strategy to explore some of the statements and assumptions, i.e. profit for 

the contractor, efficiency for the contractor, and incentive for the public sectors to initiate bundling in 

the sector, and evaluate them from the perspectives of microeconomics theory with transaction cost 

analysis. The framework for the analysis is based on four perspectives; 1) the weakness in the 

traditional microeconomic framework about drastic simplifications, 2) the weakness that there is no 

explanation for why certain things are carried out within a firm or why products and services are 

bought on the market, 3) the fact that service-led construction is the innovation that transforms the 

market, i.e. creative destruction; and, 4) the need for a political and public choice theory to understand 

why the public sector initiated service-led construction as it is not a private sector initiative.  

The main contribution of this paper is that it shows that it is far from clear why the move towards 

bundling in the construction sector has taken place, and what the effect of this move will be on 

efficiency and innovation. However, the paper shows that there are situations where bundling can lead 

to increase in profits and efficiency. First, there might be fewer firms that might be able to offer 

bundled solutions and this thereby leads to less competition, which in turn can lead to an increase in 

profits. Second, bundling could be efficient if the incentives for reducing life cycle costs are 
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strengthened, or if knowledge-sharing within firms or projects gained during production can be used 

during maintenance, or the other way round.  

The conclusions of this paper are that bundling construction with operation/maintenance will not 

automatically increase profit for firms in the construction sector and that it might be more of a short-

run move for solving public sector problems rather than a measure to increase efficiency and 

innovation.  

 4.3 Paper III: Borg, L. (2015). ‘Good and bad innovations in the housing sector- General 
background and a policy proposal’, Working Paper 2015:10, Working Paper Series 
Department of Real Estate and Construction Management & Centre for Banking and 
Finance (Cefin), Royal Institute of Technology.  

This paper originates in the knowledge that innovations are necessary for firm performance but that it 

is not the number of innovations that should be the focus, rather the ‘right’ or ‘good’ innovations. 

There are, however, a number of principal-agent and moral-hazard problems with respect to choice of 

techniques that hamper innovation in the construction sector. To create a working environment that 

encourages the right kind of innovation, one possible strategy is better information to end users. There 

might also be a need for the government to take some of the risks in innovations. 

The aim of this study was to discuss in general why it is important to take into account the risk of "bad" 

innovations and to develop an information and classification scale for technical constructions that 

could signal to all actors involved the reliability of the innovation and ultimately decrease information 

asymmetry and thus uncertainty to open up for more of the ‘right kind’ of innovations in the 

construction sector.  

This study combined a literature review with an on-line questionnaire survey. Twenty-five respondents 

completed the questionnaire. Out of the 25 respondents, six came from private housing firms and 19 

were answers from the municipal housing firms. To gain a deeper understanding, three semi-

structured face-to-face interviews with representatives from the housing sector were conducted based 

on some of the questions sent in the online questionnaire. The result indicated both that private 

developers of rental housing were very risk-averse and may introduce too little innovations, and the 

developers of housing that sell to private households may introduce "bad" innovations in the form of 

techniques that reduce short term costs but may increase life-cycle costs. 

The main contribution of this study is the proposed information/classification scale of two steps for 

new technical innovation in the construction sector to increase transparency and decrease the 

information asymmetry in the sector. The study also underlines the need for an active public sector 

which takes their share of responsibility in helping the industry to open up for more firms that will 

invest in the right kind of innovations.  
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The conclusion of this paper is that the presented framework can be useful in at least two contexts: to 

open up for transparency and awareness of uncertainties and risks, and to work as a control system for 

sorting good innovations from bad at an early stage.  

4.4 Paper IV: Borg, L. and Högberg, L. (2014). ’Organization of Laundry Facility Types and 
Energy Use in Owner-Occupied Multi-Family Buildings in Sweden’, Sustainability, Vol.6, 
No.6, pp.3843-3860 

This study originates in an observation of a change in the construction practices of laundry facilities in 

owner-occupied multi-family buildings since the 1990s. The observation was that in-unit laundry 

appliances were increasingly replacing communal laundry rooms. The aim of this paper was to see if 

there has actually been a change, and if attention has been drawn to the consequences it would have 

for energy use for laundry. 

Energy use is influenced by: the number of appliances, the energy performance of the appliances, and 

user behaviour. Based on these three factors, the shift in construction practices is analysed.  

The study combines on-sites visits to document construction practices in buildings constructed during 

three periods, 1988-1991, 1999-2002, and 2009-2011. Information has been obtained from Swedish 

developers’ websites on construction projects that have been initiated no earlier than 2012 to 

document current practices. The possible impact the changes might have on energy use was explored 

using numerical examples to show how energy use for one building practice differs from another 

building practice.  

The main contribution of this study was the documentation of change in building practices, from 

communal laundry rooms to in-unit facilities, which up until now have been undocumented in a 

research context. An explanation for this change can be expressed as a combination of change in social 

and legal aspects, e.g. demand for in-unit appliances and building regulations that has led to the 

building of bigger bathrooms.     

The finding indicates that even though the number of appliances has increased since the 1990s, the 

energy consumption has not necessarily increased during the usage phase, depending on the energy 

performance of the appliances and on user behaviour.  

4.5 Paper V: Borg, L. and Song, H-S. (2015). ‘Quality Change and Implications for 
Productivity Development: Housing Construction in Sweden 1990-2010’, Journal of 
Construction Engineering and Management, 10.1061/(ASCE)CO.1943-7862.0000928, 
05014014 

This paper addresses the criticisms that the construction industry has received regarding low 

productivity growth compared to the traditional manufacturing industry. Several studies have shown 

that there may be measurement errors in the indices used to calculate productivity in the construction 

industry. The existing method of calculation does not seem to take into consideration the quality 
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changes in housing construction, so that value added is calculated as unrealistically low, which in turn 

results in biased low productivity value.  

The aim of this study was to estimate productivity figures that take into account quality changes in new 

dwellings to obtain more reliable productivity development figures.   

The study combined 31 on-site visits (customer-driven quality change) and examination of regulatory 

frameworks (regulatory-driven quality change) with statistical analyses to determine changes in 

housing construction characteristics over the last 20 years. The possible implications for productivity 

were calculated using a numerical example and the combined cost effect of both customer- and 

regulatory-driven quality changes were estimated.  

The main contribution of this paper is that it highlights the effects of including more rigorously and 

detailed gathered indicators of characteristics in the calculations of productivity development figures 

in the sector. By including more cost-driving characteristics, it should be easier to distinguish pure 

price changes from price changes related to increase in quality.   

The paper shows that productivity in the residential construction sector has been underestimated by 

approximately 0.8% per year since 1990 because of measurement errors due to lack of satisfactory 

quality measurements.  

4.6 My contributions to the studies included in this thesis  

My role and contribution in the five included papers has varied, the extent to which is clarified here. In 

Paper I, the literature review, writing and analysis were contributed equally. For Paper II, - which was 

my first paper of the thesis – my  most active role was to investigate and collect the background 

information whilst my co-author focused on the theoretical application; joint forces were applied to 

complete the final version. In paper III, I conducted the data collection, analysis and writing, with 

general support from my supervisors. In paper IV, I individually collected the data, whilst analysis and 

writing were done in collaboration with the co-author.  In Paper V, I collected the original data, 

whereas research design, supplementing data collection, analysis and writing were contributed 

equally.  

 

5. Conclusions and Contributions  

The overall objective of the thesis is to increase the understanding of how to enhance conditions to 

improve the construction sector. This is a response to the concerns that the actors on the market have 

difficulties carrying out necessary measures to make improvements in the construction sector. It is, 

however, important to bear in mind that there are several projects yearly that are delivered on time, 

within budget, with good quality and where innovations have been used. The five papers presented in 

this thesis have focused on the three research topics of procurement contracts, innovation and 

productivity. As mentioned above, these topics (RT1-3) can be seen as independent topics which can 
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be individually improved but are to a large extent related in a holistic perspective. All three research 

topics have been tackled through a number of methods and different datasets. Improvements can 

always be made, but it is important to evaluate how radical the changes in order to improve need to be.  

Seen against the background of this thesis, it can indeed be stated that improvements are needed if we 

intend to create an innovative friendly work environment that will contribute to productivity growth. 

However, the contribution here is also a warning that in the attempt to pursue perfection the 

evaluation tools that are used to capture this might not measure what we intend to do.  

5.1 Conclusions in relation to the research topics 

5.1.1 RT1: Contracts and procurement  
It is not necessarily true that bundling contracts or increased use of contacts with long-term 

responsibility for a construction will lead to increased productivity, innovation and decreased cost and 

time overruns for the construction industry. The concept is not one that is typically implemented by 

private actors, even though variations of the long-term responsibility are and have in the past been 

used as a working tool for trust, and it is therefore questionable whether the right incentives will be 

gained. These bundling contracts are most often compared with traditional DBB contracts, which in 

turn are compared with DB contacts, and the list of comparing contracts and the advantages and 

disadvantages can be long; at the same time, governments are placing demands on clients to increase 

the more integrated contracts. However, the goal might not be achieved as expected. Paper I suggests 

that a more structured framework for deciding on how to procure a contractor will increase the 

conditions to achieve better outputs and goals for an improved construction sector. Paper II suggests 

that the relations are complicated because of possible information and incentive problems. 

5.1.2 RT2: Innovation 
Worldwide, innovation is widely agreed to be a necessary factor for a firm´s long-term performance, 

and higher levels of innovation increase the likelihood of contributing to productivity. The perception 

has been that the construction industry is not innovative and that improvements have to be achieved 

to be amongst the contributing industries. Innovation, however, is not always considered good, and it 

has been pointed out that there may also be a problem with too many "bad innovations" driven by 

principal-agent problems. The approach to supporting innovation might need to be changed both to 

reduce the risk of moral-hazard problems but also to move toward a fairer allocation of risk. Paper III 

approaches this with an attempt to show that, in order to create a working environment that 

encourages innovation, clarifications are of importance both for allocations of risk carriers, risk 

diversification and some sort of guarantee that it is probable that the innovation is good. Otherwise, 

either the wrong innovation could be implemented with costly consequences, or the opposite, no one 

will take the risk of implementing new products that are not tested during a long time.  

5.1.3 RT3: Productivity 
Productivity is a key for economic growth and improving the productivity in the construction industry 

is vital for any government; it is thus important to create an industry environment that could help 

policy makers and practitioners to take effective actions that supports such growth.  
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It is, however, important that the measurement of productivity is valid and reliable and calculated with 

relevant variables. Construction practices are changing because of changes in regulations and 

customer preferences that result in changes in housing quality; therefore, it is important not to neglect 

cost-driving parameters. In Paper IV, the attempt to estimate productivity figures that take into 

account quality changes show that this factor (quality) has impacted the costs and should be taken into 

account to a larger extent. To be more detailed in the inputs for calculations in general, and in 

productivity in particular, a fairer view of the development of productivity in the construction industry 

should be presented. 

5.2 Contributions from a scientific perspective 

The findings in this thesis, besides providing the answers to the specific research questions under the 

topics, have contributed to the understanding of the complexity of the construction sector from a 

scientific perspective.  

The relationships are often complex in nature. The lack of an existing framework to evaluate the 

outcome of different procurement contracts and payment methods has been considered problematic 

for structuring scientific investigations. In the existing literature, the description of procurement 

contracts and payment methods lack consistency. The proposed framework is focusing more on 

different steps in the decision making process and on how risk should be divided and how incentives 

should create good behaviour.  

Up until now there has been a lack of documented change in building practices, from communal 

laundry rooms to in-unit facilities in a research context. The mapping shows that a change in 

regulations can have an effect on how we build, and that developers are using spaces in innovative 

ways, which in turn can have unforeseen external effects.  

At present, there is also a lack of empirical studies on how construction quality affects the outcome of 

productivity calculations. This study contributes to filling this gap. It highlights the effects of including 

more rigorous and detailed gathering of indicators of characteristics and thereby contributing to better 

quality-adjusted price indices and calculations of productivity for the housing sector.  

5.3. Policy implication 

The construction sector consists of many complex relationships and is characterised by a high degree 

of asymmetric information between the actors. This thesis sheds light on the importance of clarity and 

transparency when decisions are to be made: from the developers’ choice of procurement contract and 

payment method to the government that calculate productivity as an important input in measuring 

economic growth.   

Some important policy implications can be drawn from the findings and suggestions in this thesis. 

Taking into account the results presented here, the study underlines the need for an active public 

sector. According to this thesis, one important feature is the importance to create incentives for the 

actors to make the right decisions. Questions how to achieve efficiency in production, however, is 
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better handled by the firms, as it is assumed that firms on the market have better knowledge about 

their position and the possibility to handle different situations. However, it is most relevant for 

governmental institutions to create instruments which will contribute to make decisions by the actors 

on the market better from an overall perspective.   

It is important to be aware of what the result will be when governmental institutions use specifically 

labelled procurement contacts for policy formulations. By creating frameworks that force the decision 

makers (on any level in the construction sector) to think in terms of the underlying issues regarding 

incentives that are to be achieved and related risk, better formulated and achievable goals can be 

formulated.   

In the context of innovation, the governmental institutions need to help the market with the 

uncertainty surrounding innovations. The present system and frameworks make the allocation of 

responsibility unclear for customers, clients, developers and contractors. The clearer we can sort good 

innovations from bad and the more transparent information about innovations is, the better equipped 

customers and industry will be in supporting an innovative working environment that promotes such 

development. Enhanced responsibility from the government side might create the right incentives to 

invest in innovations. The cost for technical innovation failures can be very high and by making the 

risk explicit, information asymmetry can be mitigated and good innovations can obtain a larger share 

of the market instead of a sector with mistrust and risk- adverse actors.  

It is furthermore important to be aware of the side effects that can be generated through regulations. 

When accessibility was added to the building regulations in Sweden, larger bathrooms that allowed 

space for wheelchairs became standard in new construction. One effect has been that new construction 

has an increased number of installed in-unit appliances and less common laundry rooms. It is only 

possible to speculate about the motives behind this shift, but it shows that developers see the 

opportunities offered by changes to enhance the possibility of being innovative in order to increase 

profits. This reflects the possibilities that regulations can have side effects and problems related to 

regulations that governmental institutions need to be aware of, for instance the side effect building 

regulations can have on energy use in appliances. 

According to the findings, it is important that we develop and improve the calculation of the indices 

which form the basis of productivity figures. In this thesis, it seems that quality parameters could have 

an impact and effects on the measurement of productivity growth; at least they are not negligible. Care 

has to be taken when calculating productivity growth not to be too quick in drawing conclusions from 

single sets of figures. The results in Paper V have already had implications for how Statistics Sweden 

(SCB) ensures quality in their indices, as a revision of the method is now going on.   

In summary, it is of great importance to analyse the incentives in detail if we are to achieve a 

construction sector with long-term responsibility for the built environment.  Recognising the limits of 

calculations of indices and productivity growth is important as mistaken figures create a misleading 
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image of the construction sector. As long as the calculations do not reflect the true situation, it is 

difficult to say anything about how the sector should be improved.  

5.4  Further research  

The research conducted within the field of procurement contracts, innovation and productivity in the 

construction sector that this thesis is based on has highlighted several issues of concern for further 

research. The sector strives to improve the procurement phase to open up for innovations. The 

attempts to achieve this have been many over the years with little progress, according to official 

picture. However, industry practitioners are claiming that progress has been made and that 

innovations have been achieved. This calls for a new strategy for evaluating this progress more in 

detail by focusing on specific technical aspects, and also by using the framework in Paper I as a new 

angle.  

The influence that the regulatory change may have on building practices and on energy consumption 

has been shown not to be negligible and many more perspectives are possible. It would be interesting 

to further investigate the questions raised in Paper IV about the environmental loads due to regulatory 

changes. Especially interesting are the cases where the developers change to in-unit appliances instead 

of common laundry rooms. Questions about the alternative cost of the laundry space and the 

incentives for the developer to determine the cost for energy use are of special interest. Also side 

effects on accessibility from in-unit appliances are also important to investigate.  

Another area that could be of interest for further research is the problem that arises when calculating 

productivity growth. Even though there are difficulties in obtaining available data for improving the 

productivity calculations, investigation into how to improve the indices for calculation of productivity 

should be developed further.    
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