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Abstract 

One of the biggest issues of our time is the environment. In December 2015, 195 countries 

agreed to the first-ever universal, legally binding global climate deal, The Paris Protocol – A 

blueprint for tackling global climate change beyond 2020. The majority of politicians in most 

countries discuss transportation, industrial plants and factories as the big problem and focuses 

on this to reduce their impact on the climate. Unfortunately, they are forgetting one big factor, 

the housing, more specifically the construction of multi-family homes, which have a huge 

environmental impact. Concrete and steel, which are used in most constructions today, 

contribute to a huge extent to the emissions of the planet. 

The purpose of this study is to increase the knowledge of constructing with wood by focusing 

on the environmental and economical benefits and barriers. 

One way to reduce the impact that the construction of multi-family homes has on the 

environment, is to use other materials apart from concrete and steel, such as wood. There are 

several ways of constructing with wood and some examples are CLT, LVL and GLULAM. 

Where CLT stands for Cross laminated timber, LVL Laminated veneer lumber and Glulam 

stands for glue laminated timber. There is evidence that show that wood has a much lower 

environmental impact than both concrete and steel and this can be traced back to the 

manufacturing of the wood elements. LCA analyses that have been conducted differ 

depending on how long life-time they have been calculated for. For a LCA with 50-year life-

cycle the wood performed 28 % better (Tove malmqvist, 2016), however when SP/Rise 

published one where they used 100 years there were no differences that could be determined 

(SP/Rise,2017). However, it should be noted that both reports state that a LCA comparison 

between wood and concrete houses are very difficult to make due to the different properties 

that the materials have, and therefore the reliability of the comparison is not that high.  

One common notion is that wood catches fire more easily, although studies conducted show 

that wood can withstand fire in a sufficient manner according to law and regulations. 

Furthermore, the literature study concludes that even though a wood house could quite easily 

reach an environmental certification there are no evidence that point to the fact that one would 
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get a premium for having such a certification in Sweden, however in USA the results are 

different and there are possibilities to get a premium. Since the construction time is shorter 

when constructing with wood, there might be some merit to the idea that we could reduce the 

housing shortage by constructing more with wood, although the literature study shows that 

there are other factors that have much higher impact on the housing shortage, such as the use 

of dwellings and the planning and building process. Regarding the cost of wood they are very 

similar to concrete and steel, which means that wood can compete when it comes to costs, 

although it should be said that the construction time is shorter with wood and thus mean that 

the cost are shifted to other parts of the project. 

This study shows that the most positive feature of constructing with wood is the 

environmental impact. However, there are more environmentally friendly types of concrete 

that could makes the differences compared to wood less, since concrete also absorbs CO2 

during its lifetime. On the other hand, the most controversial aspect of constructing with 

wood is how well it copes with fire and water, more specifically the potential damages that 

can arise. Even though the fire resistance has been tested on numerous occasions and shown 

that it can meet current law and regulations, there have been no full-scale tests. This means 

that there are still some uncertainties, especially when it comes to property protection and 

how you replace or manage damaged buildings, an area where there is room for further 

research. This means that insurance companies shy away from wood buildings and if they 

would insure these buildings the premium would in almost every case be higher. Last but not 

least there are consensus amongst the interviewees that there is a gap when it comes to 

knowledge and education that need to be addressed in order for wood to become a real 

contender towards the traditional steel/ concrete structures. 
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Sammanfattning 

Ett av de största globala problemen idag är miljön. I december 2015 skrev 195 länder på det 

första gemensamt bindande klimatavtalet ”The Paris Protocol – A blueprint for tackling 

global climate change beyond 2020”. Majoriteten av politiker i de flesta länderna diskuterar 

transport, fabriker och industrier som de stora klimatproblemen och fokuserar på att minska 

deras påverkan på miljön. Tyvärr så glömmer de en viktig faktor, nämligen byggandet, 

byggandet av flerfamiljshus har en enorm påverkan på klimatet, både betong och stål (som 

används i de flesta byggnader idag) bidrar extremt mycket till de totala utsläppen.  

 

Syftet med den här studien är att öka kunskapen om att bygga i trä genom att fokusera på de 

miljömässiga och ekonomiska hindren samt möjligheter. 

 

Ett sätt att minska påverkan som byggandet av flerfamiljshus har på klimatet är att använda 

andra material än betong och stål, tillexempel trä. Det finns massa olika sätt att bygga med 

trä, några av de mer vanliga är CLT, LVL och GLULAM. CLT står för Cross Laminated 

Timber (Korslimmat trä), LVL Laminated Veneer Lumber (Fanerlaminatträ) och Glulam står 

för Glue Laminated Timber (Limträ). Det finns forskning som visar att trä har en mycket 

lägre klimatpåverkan än både stål och betong, något som hänför sig till tillverkningsprocessen 

av träelementen. Vid jämförelse av olika LCA som har gjorts, kan man se att de skiljer sig åt 

beroende på hur lång livslängd man har räknat med. För LCA med 50 års livslängd så 

presterade trä ungefär 28 % bättre än vad betong gjorde (Tove Malmqvist, 2016), dock så 

visar det sig att när SP/Rise gjorde en LCA med livslängd 100 år så kunde inga skillnader 

mellan materialen fastställas (SP/Rise, 2015). Dock måste det nämnas att båda rapporterna är 

noga med att poängtera att det är mycket svårt att göra sådana jämförelser på grund av de 

olika egenskaperna hos materialen och därför blir trovärdigheten lägre. 

 

En vanlig uppfattning är att trä lätt börjar brinna men de studier som gjorts visar att trä kan 

motstå brand på ett tillfredställande vis vad gäller de lagar och regler som finns. Vidare visar 

studien att även om ett trähus relativt lätt skulle kunna uppnå någon miljöcertifiering så finns 

det inga bevis som styrker tesen om att man skulle få en premie för att ha en sådan certifiering 

i Sverige, dock så är resultaten olika om man tittar på USA, där finns det möjlighet för en 
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sådan premie. Eftersom konstruktionstiden är kortare när man bygger med trä så kan det 

finnas ligga något i tanken att man kan reducera bostadsbristen genom att bygga mer med trä. 

Dock så visar litteraturstudien att andra faktorer som har en mycket större påverkan, så som 

användandet av bostäderna och plan & byggprocessen. Vad gäller kostnader för att bygga 

med trä är de väldigt lika med betong och stål, detta betyder att trä kan vara med att tävla när 

det kommer till kostnader. Dock så är det viktigt att poängtera att byggtiderna blir kortare 

med trä, vilket betyder att det man sparar i detta skede flyttas över till andra skeden i 

projektet.  

 

Å ena sida visar den här studien att den största positiva egenskapen med trä som 

konstruktionsmaterial är dess låga klimatpåverkan. Det finns även miljövänlig betong som 

kan göra skillnaden mellan trä och betong mindre, eftersom betong också tar upp CO2 under 

sin livslängd. Å andra sidan så är träs mest kontroversiella aspekt hur man hanterar brand och 

vatten mer specifikt vilka skador som kan uppstå till följd av detta. Även om brandtåligheten 

har blivit testad vid flertal tillfällen som visar att det följer lagar och regler så har det inte 

gjorts något fullskaligt test. Det här betyder att det fortfarande råder en viss osäkerhet, 

speciellt vad gäller egendomsskyddet och hur man byter ut skadade delar, ett område där det 

finns rum för vidare forskning. Det här betyder att försäkringsbolag gärna undviker trähus och 

om de försäkrar ett trähus så skulle premien i nästan alla fall vara högre en för motsvarande 

betonghus. Sist men inte minst så råder det koncensus mellan de intervjuade om att det finns 

ett kunskaps och utbildningsgap som måste överbyggas för att trä på allvar ska kunna 

konkurrera med traditionella metoder med stål och betong. 
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Dictonary / List of abbreviations 
 

Biofuel – Fuel produced by a biological process. 

Boverket – A swedish administrative agency regarding civil engineering, construction and 

housing. 

Engineered wood - An umbrella term for wood that has been processed in some way. 

Fossil fuel – Fuel produced by a geological process. 

Hyresgästföreningen – A swedish democratical membership organisation that promotes that 

everyone should be able to afford a good home to a reasonable price. 

Insurance policy - The monthly / yearly payment to the insurance company. 

Kyoto protocol – A international agreement to reduce green house gas emissions with 5,2  % 

from 1990 to the period 2008-2012. Prolonged until 2020. 

LCA – Life Cycle Analysis 

NOI / Net Operating Income – Revenues minus operating expenses. 

Premium (Insurance) – The monthly / yearly payment to the insurance company. 

Premium (Real Estate) – The fact that people pay more for the property.  
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1. Introduction 

1.1 Background 

In many cities around the world today there’s a housing shortage, in Stockholm to say the 

least (BBC, 2016). Is this something that we can solve by conventional construction methods 

or should we start to look at using other materials to increase the construction capacity and 

reduce the shortage or does this depend on something else? 

Today there is a lot of discussion about the environment and what we can do to make it better, 

reverse global warming and reduce greenhouse gas emissions. This year the earth overshoot 

day was 8
th

 of August (Earth Overshoot day, 2016), meaning that by this date we had used all 

the resources that the earth produces in one year. Almost every politician in the world agrees 

that the environment is one of the most important issues of our time, and in December 2015, 

195 countries agreed to the first-ever universal, legally binding global climate deal (European 

Commission, 2015). The majority of politicians in most countries discusses about 

transportation, industrial plants and factories as the big problem and focus on these problems 

to reduce their impact on the climate. They are forgetting one big factor, the housing, more 

specifically the construction of multi-family homes, which has a huge environmental impact, 

both concrete and steel (which are used in most constructions today) contribute to a huge 

extent to the emissions of the planet (Michael Green, 2013). Furthermore, during the 

construction process of a house there’s not only the manufacturing process there is also the 

transportations and use of machines during the construction phase. If we are serious about 

reversing global warming we have to take a broad look where we can make improvements, 

and reduce the emission. One of these areas is construction of multi-family homes, and one 

way to do that is to start to build homes out of wood, more specifically engineered solid wood 

product such as LVL, CLT and GLULAM.  

CLT stands for Cross-Laminated Timber and is manufactured from wooden planks that are 

glued together at a 90° angle to increase strength. LVL or Laminated Veneer Lumber is 

almost the same but instead of using planks, one uses thin sheets (veneers) of wood that are 

glued together. Lastly we have GLULAM which stands for Glue Laminated timber and here 

the difference is that the planks are facing the same way. By using these materials there are 

experts that say we can reduce the impact that house construction has on the planet, for 

example if wood construction was increased from 10 to 11 % in Europe, this would account 

for 25 % of the emission reduction target set by the Kyoto protocol (Arne Olsson, 2016). 

Earlier there was a common notion that most of a building emissions came from the usage 

phase and very little from the construction, however now there has been a shift and we now 

know that the relationship is the opposite, most of the energy usage and emissions comes 

from the construction phase (Arne Olsson, 2016). But what this tells us is that there is 

something that needs to be done in the building sector to reduce the impact that the 

construction phase has on the environment (Arne Olsson, 2016). In reality there are a lot of 

evidence that points to the fact that wood is more environmentally friendly (Tove Malmqvist, 
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2016), can withstand fire to a high degree (Green, Karsh, 2012) and also performs on par with 

steel / concrete when it comes to costs of construction (Svensktträ, 2012). 

Throughout the life-time of a tree, it absorbs CO2 during the process of photosynthesis, but 

what far fewer people know is that wood keeps storing CO2 even after the tree has been cut 

and used as building material (or something else). This means that when constructing with 

wood you can have a house that is CO2 neutral, meaning that the emissions that comes from 

the construction of the house is offset by the CO2 stored by the wood. This is true until it is 

demolished and the parts are no longer recycled but instead burnt for energy. When the wood 

gets burned it releases the CO2 again, thus restarting the cycle, when other trees absorb the 

CO2 (Tove Malmqvist, 2016). When constructing with wood the fact is that there is a high 

degree of prefabrication, which means that the construction times are shorter, since most of 

the work has already been done in the factory, which translates to less work for the 

construction workers on site, who need only to assemble the house (The Economist, 2016). 

Since wood is also lighter than steel or concrete there is also less need for ground work which 

further reduces construction time. However there are of course some drawbacks or 

uncertainties when constructing with wood. To start with, in Sweden it was illegal to 

construct more than two stories out of wood until 1994 (Hansson, Hervén, 2011), which means 

that there are not that much experience compared to other materials. Furthermore there are 

issues and reservations from the insurance companies regarding the property protection. More 

specifically they are concerned with the risk of fire and water damage to the property. Taking 

all this into consideration this lead to the interest to research what benefits and barriers there 

are when constructing with wood.  

1.2 Purpose & Problem Statement 

 

The purpose of this thesis is to increase the knowledge of constructing in wood and allow 

more investors, developers and politicians to construct wooden buildings by focusing on the 

environmental and financial benefits and barriers of CLT, LVL or GLULAM. This means that 

the main focus and discussion will revolve around environment and economics when it comes 

to constructing high-rise buildings with the aforementioned techniques. This leads to the main 

problem statement being researched and discussed as follows: 

What are the economic and environmental benefits and barriers when constructing 

high-rise buildings with wood? 

This thesis aims to work as an aid in the early decisions process for investors, developers and 

politicians when deciding between this method and the conventional steel and concrete 

buildings. It does so by giving an overview of the main benefits and barriers that exists when 

constructing with wood, thus mapping out which problems and opportunities that exist. The 

goal is to highlight the most important features concerning the economics and environmental 

aspects when it comes to constructing with wood.  

The sub- problem statements are: 

https://lup.lub.lu.se/student-papers/search/publication?q=publishingYear+exact+2011
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Why are developers not using more wood? In 2016 approximately 9-10 % of multi-family 

houses where made of wood (scb.se, 2017), (TMF.se, 2017). 

Could there be a possibility to decrease housing shortage by construction more homes 

out of wood? 

What are the incentives for using wood as a developer? Does it lead to a premium, is it 

cheaper, or any other advantage? 

If there is a lack of knowledge and knowhow, what can be done to bridge that gap? 

In order for this thesis not only to apply to people whom are already familiar with the industry 

vocabulary, I have tried, as far as possible to explain technical terms and also comprised a list 

of terminology used in this thesis, in order for others who are interested in the phenomenon to 

assimilate the knowledge. 

1.3 Limitations 

This thesis will be limited to investigate the environmental and economic impact of wood 

focused on the 3 methods: CLT, LVL, Glulam, which means that this thesis will not concern 

solid wood as a construction material when constructing high-rise buildings (more than 5 

stories, focused but not limited to residential houses). 

The number of interviews has been limited to represent the different actors that have a stake 

in the construction of wood buildings (developer, manufacturer, investors, and insurance 

companies, and other experts), there is of course also a limitation to the number of actors that 

can and will participate as well as the time aspect to process the information. Furthermore, 

this thesis will largely focus on Sweden since the actors interviewed are Swedish, although 

influences from other countries may occur. 
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2. Method 

2.1 Choice of Method 

2.1.1 Literature study: 

Before any research can begin one should make sure to evaluate the already existing literature 

on the subject. The purpose is to gather and summarize all that has been written previously 

and how far the research has come and in which direction it is heading. There is a common 

notion that the knowledge that humans have obtained is mostly preserved in writing 

(Backman, 1998). The literature study is an essential part of the study since it works as a 

spring board towards the problem statement by finding existing gaps and weaknesses in the 

existing knowledge.  

By carefully reading and evaluating sources of material in order to give a fair picture of the 

phenomenon, I decided that a literature study was possible and thus it became the main 

method. The literature has then been evaluated and if deemed to come from a reliable source 

summarized throughout the text. The main purpose of the literature review is to collect high 

quality and significant information to gain knowledge about the topic and then be able to 

connect the theories with high-rise wood buildings. 

2.1.2 Interviews: 

Complimentary to the literature study, interviews were carried out. The purpose of the 

interviews is to gain insight to the thoughts and ideas behind the decisions to construct or not 

to construct a building in wood. Furthermore, the purpose is to collect information to answer 

the research questions.  

There are three types of interviews, structured, where all questions are prepared before and 

there is very little to no room for elaboration or extra questions. Semi-structured, where there 

are some base questions that the interview revolves around, but one is more free to elaborate 

and change the arrangement of the questions (Ghauri & Grønhaug, 2010). Finally, there are 

unstructured or open interviews. They are more similar to a normal conversation with no 

prepared questions, this gives both the interviewer and interviewee possibilities to change 

direction of the interviews and ask follow up questions, this allows for more elaborate and in 

depth answers from the recipients. The 2 latter techniques are considered qualitative and the 

former one as a quantitative method. By using qualitative methods it gives the researcher 

possibilities to find the why and how of the topic (Ghauri & Grønhaug, 2010). 

For this thesis, the interview form selected is, semi-structured or open interviews. This is 

because it allows for a more accurate gathering of the facts and opinions regarding the subject 

from the interview subjects. This also gives the opportunity to clarify any uncertainties and 

ask follow up questions. This would not have been possible with the structured interview 

form. The interviews were recorded (with approval from each interviewee), and then 

transcribed in order for the information to be as accurately presented as possible. Since the 

interviews were conducted in Swedish they have been translated to English and are presented 

summarized throughout the text. 
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The interviews also help to gain better understanding of the process regarding the decision to 

use wood as a construction material or not, and what could be done to increase knowledge. 

The interviews were conducted with people who have a connection to the real estate sector 

and great knowledge within their specific branch and were chosen to give a good 

representation of the real estate market, this includes developers, industry associations, 

consultants and insurance companies. When conducting interviews it is important to 

remember that each interviewee has their specific opinion and in this case, rarely are fully 

neutral. Therefore, the interview subjects have been selected so that there is at least one 

representative from one of three categories. Positive, neutral, or negative regarding their 

attitude towards constructing with wood. Below is a description of the interview subjects as 

well as a note regarding their presumed attitude. 

2.2.1 Interview Respondents 

1. Mikael Lindberg – Stora Enso wood Products 

Mikael works as the director of a new enterprise within the Stora Enso group they have 

created a free platform where anyone can get access to designs, key ratios etc to increase their 

knowledge about construction with wood. 

Note: Positive - since he is head of their newly opened branch focusing on wood products. 

2. Anders Josephsson– Träbyggnadskansliet 

Anders works with an industry organization that wants to promote and increase both the 

knowledge and the number of houses built with wood. 

Note: Positive - works at an industry association that promotes wood. 

3. Kenneth Wilén – CEO Folkhem 

Kenneth works as CEO of Folkhem, they have successfully completed two 9 story multi-

family houses in Sundbyberg, Stockholm. This means that he has great experience regarding 

the process when it comes to using wood as a construction material. 

Note: Neutral / positive – works at a developing company that have made the choice to only 

construct with wood because they believe that there are no drawbacks compared to concrete / 

steel. 

4. Hans-Eric Zetterström, Länsförsäkringar 

Hans-Eric works with risk and damages at one of Sweden’s largest insurance companies. 

Note: Neutral / Negative – Due to the nature of his work he needs to remain neutral in order 

to give fair assessments although the insurance business is hesitant to wood construction. 

5. Malin Löfsjögård – Svenskbetong 

Malin works as Managing director for an industry association that works to promote a 

positive view on concrete, promote research and development, and strengthen the competitive 

position of their members. 

Note: Negative – because she works at an industry association that promotes concrete, the 

prime contestant towards wood and most commonly used building material. 
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6. Staffan Bengtsson – Brandskyddslaget 

Staffan works as an expert in fire protection at one of the most senior companies in Sweden. 

Staffan was one of the founders of Brandskyddslaget and has more than 40 years of 

experience within the field. 

Note: Neutral – since he is an expert and evaluates the risks that are associated with certain 

constructions and solutions he remains neutral to give the best advice and come up with 

solutions that satisfies the customer and follows laws and regulations. 

2.3 Methodology evaluation 

2.3.1 Reliability 

Reliability i.e. if this thesis can be repeated and reach the same results. This is uncertain 

because of the nature of the interviews; they are meant to reflect the opinion of the respondent 

at the time of the interview. This means that since the interviews have been conducted under 

specific circumstances and during a specific time the result might be hard to repeat. However, 

the written and web-based sources are available, thus increasing the reliability of this thesis. 

2.3.2 Validity 

The validity of the study should be rather good since the sources are independent and comes 

from different countries. This however means that the internal validity will be greater than the 

study’s external validity, meaning that the study will carry more significance in Sweden, 

mostly because the interviews respondents are active in Sweden. 

2.3.3 Replicability 

Since the interviews might be hard to recreate with the same outcome result this reduces the 

replicability of the study (thesis) slightly even though the written and web-based sources 

could be replicable to a large extent. 

2.3.4 Overall methodology evaluation 

Overall the methodology gives a good opportunity to examine the research questions and 

allows for gathering of opinions from different actors with different views, although it does 

not give an exact answer that leads to a clear conclusion due to the fact that the interviews are 

open or semi-structured and thus the answers cannot be quantified. Had there been a survey 

where recipients chose between alternatives one would be able to give quantified result 

although that would not be as interesting as interviews and gathering of opinion. Due to this 

an analysis has been made where the findings of the literature study and interviews are 

summarized and therefore the chosen methodology is deemed very good for the purpose of 

this thesis. 

 

3. Literature Review 
There are several ways of constructing using timber, for example cross laminated timber 

(CLT), laminated veneer lumber (LVL), Glue Laminated timber (Glulam) solid timber etc. 

There are also several environmental aspects involved when constructing a building. Section 

3, The theory part is structured as follows: 
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In part 3.1 I will give an overview of the process of manufacturing as well as the structural 

properties for Cross Laminated Timber, Laminated Veneer Lumber and Glulam, in 3.2 the 

environmental benefits of wood, and how it is related to the production of multi-family 

homes. Section 3.3 concerns premium for environmental certifications, Furthermore, section 

3.4 regards the safety aspect, more specifically the theory around fire safety. Section 3.5 

covers some economic theories that are applicable to wood construction after this the topic of 

insurance is covered in section 3.6. The theory part gives the reader an insight to the 

theoretical framework and different concepts that are important when it comes to wood 

construction. Risks and incentives are covered in section 4, in section 5 is analysis and results 

where the results from the interviews will be presented, and last in section 6 and 7 

respectively there will be discussion and suggestions for further research.  

3.1 Different types of engineered wood  

3.1.1 Cross Laminated Timber - CLT 

Cross laminated timber is manufactured out of wooden strips (usually Norway spruce, white 

fir, scots pine etc.) in a three-step process. First the planks are aligned and a layer of adhesive 

(usually some form of glue) is added on top of the first layer, second another layer is added on 

top, last when all layers are added on top of each other (usually 3,5 or 7 depending on 

structural requirements) they are pressed together, creating a crisscross pattern, where each 

layer is rotated 90 degrees (FIG1) (Stauder, 2013) in order to achieve even strength 

distribution across the panel directions thus creating a much stronger, stable and rigid product 

than solid timber (Rethink Wood, 2016), (Video example of production of CLT panel: 

(Production of CLT panel). 

 The planks that are used are usually pre-dried and contain around 12 % moisture, meaning 

that they are sufficiently dry to withstand pest, fungal or insect attacks. Additionally, by 

having the layers placed in a 90-degree angle on top of each other the swelling and shrinkage 

is reduced to a minimum further increasing the strength of the panels (KLHsverige.se). 

 

 

 

 

 

 

 

 

 Figure 1 - Cross layered CLT panel (Stauder, 2013, p.5) 

https://www.youtube.com/watch?v=BikISh6F1wo
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The lengths of the panels are largely dependent on the transportation and the possibility to 

carry a certain length and width, they are usually reduced to the size of the trucks, from a 

factory point of view there’s basically no restrictions regarding length or width. The way to 

produce longer and wider panels there is a technique called “finger joint”, where each of the 

panels that are to be joined together are cut so that the panels interlock with each other thus 

binding them together (FIG 2). 

  

 

 

  

 

  

 

3.1.2 Laminated Veneer Lumber – LVL 

Laminated Veneer Lumber is very similar to CLT, both in the manufacturing and flexibility 

of the panels. The difference between LVL and CLT is that LVL panels the layers are facing 

the same direction which means they do not achieve the same two-directional strength as 

CLT. LVL is more commonly used as beams, lintels, purlins, etc… (Woodsolutions.com). 

This is because when the layers are facing the same direction it allows for more elastic 

properties and better durability towards bending stress (the overall compressing strength). The 

number one reason for use of LVL is that the product becomes more reliable since the 

strength reducing properties, such as knots and splits are spread out throughout the panel or 

beam (Neuvonen et al, 1998), Video example of production of LVL panel: (Production of LVL) 

3.1.3 Glulam 

While both Glulam and LVL are similar to CLT, LVL and Glulam are more closely related to 

each other. Glulam is made in almost the same way as LVL with the biggest difference being 

the thickness of the planks that are glued together, while LVL uses thin sheets, Glulam is 

made from thicker planks that are glued together, with the grains facing the same way. 

Similar to the other two processes the Glulam beams use finger joints to achieve desired 

length. After finger joining them to desired length each section is glued horizontally together 

to achieve desired width. The height of the beam or panel is dependent on the height of the 

planks that are being used. Video example of production of Glulam panel: (Production of 

GLULAM).  

Figure 2 - Finger joint of two panels (weinig.com) 

https://www.youtube.com/watch?v=pOwnx-8Oc-E
https://www.youtube.com/watch?v=TK_v01nqWTc
https://www.youtube.com/watch?v=TK_v01nqWTc
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3.2 Fire resistance 

One of the greatest reasons that developers and insurance companies shy away from wood 

construction is that they are concerned with the fire hazard (Charlotta Szczepanowski, 2016). 

There are several studies that have been conducted regarding the fire protection of laminated 

wood, this section will briefly examine that fire hazard. Even though there are differences in 

fire resistance between CLT, LVL and Glulam, they will be treated as the same since the fire-

performance between the materials are very similar and it falls outside of the scope of this 

thesis to examine these differences.  

As stated in the background section of this thesis, solid timbers can withstand fire to a high 

degree (Green, Karsh, 2012) This is because wood chars on the outside first and thus 

protecting the inside (Wilinder, 2009). Although the process is a bit more complicated. After 

a fire has started, the material around it determines how fast it will spread and increase, at 

around 600
o
 C the fire reaches what is called flashover, the temperature then continues to rise 

until it reaches around 8-1200 degrees Celcius and a full scale fire has developed, 

immediately after the fire has fully developed the temperature starts to drop. 

Figure 3 - Production of Glulam (Glulam.co.uk, 2014) 

Figure 4 - General development of a building fire – (Wilinder, 2009) 

http://www.iva.se/globalassets/charlotta-szczepanowski.pdf
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When calculating the strength of the wood two features are especially important, the water 

content and the temperature, both are affected in case of fire. When the temperature increases, 

the moisture will cause the wood to expand only to contract when the moisture evaporates. 

When the temperature starts to increase, at 100
o
 C the water evaporates, and between 150-200 

degrees Celsius the wood starts to discharge combustible gases, these catch fire and the wood 

chars, creating an insulating layer. Although, the discharge of combustible gases continues 

(pyrolysis) inside the charred layer. How fast a beam burns is called charring rate (Wilinder, 

2009).  

The previous section gives a simplified description of what happens when a fire develops and 

what happens when solid wood burns, however for this thesis it is more important to know 

what happens with CLT, LVL and GLULAM and how they perform in case of fire. Since all 

the materials are using some sort of adhesive to bond different layers to each other several 

different tests and analyses have been conducted and they all point to the same thing. That is, 

because the layers are glued together, when the outmost layer is charred trough it falls of and 

thus the layers beneath begins to char and decreasing the charring rate of these materials 

compared to solid timber (Tiso, 2014). However, this does not mean that there is a fire 

hazard, the studies only show how fast or long it takes for a certain beam in a specific test to 

lose some or all of their structural and load bearing properties.  

  



 
22 

 

3.3 Environmental Impact 

In 2013 forty-seven percent of the US greenhouse gas emissions were related to the building 

industry (from both energy use and carbon emission). Steel contributed with 3 % and concrete 

with as much as 5 % of the greenhouse gas emissions in 2013, totaling 8 % which means that 

constructing buildings has a huge impact even though when talking about the environment 

most people mention transportation as the worst contributor (transportation was second in 

greenhouse gas emissions with 33 % in 2013). Bearing this in mind we can conclude that the 

building industry has a huge impact on the environment and that something needs to be done 

(Michael Green, 2013). 

Constructing with wood has several positive features and implications. The first is that when a 

tree is cut down the wood still preserves the CO2 within the wood and thus do not add to the 

emissions, this only happens when the wood is burnt down or the house is destroyed, so in 

fact a house made from wood will be almost CO2 neutral with only the production and 

transportation contributing to the emissions (Swedish Wood, 2016). Second, constructing 

with wood does not, contradictory to what many believe, need to lead to deforestation. Third, 

life cycle analyses that have been made show that the emissions from a house constructed 

from wood are far less than from a house made with conventional steel / concrete material. 

Wood performs around 28 % better, i.e. they emit 28 percent less CO2 (or equivalent) than 

steel/concrete structures (Tove Malmqvist, 2016). Although it should be mentioned that other 

LCA analyses that have been conducted with a life-cycle of 100 years show that there are no 

differences when it comes to environmental impact, this is because of the fact that wood has a 

lot lower impact during the manufacturing of the material. When increasing the span from 50 

years to 100 that effect becomes a lesser factor (SP/Rise, 2015).  

There are estimates that indicate that by 2050 80 % of the housing stock will have been built 

today, meaning that the materials we use today will have a huge impact on what upgrades are 

needed in the future. In the past, there was a belief that the majority of the emissions came 

from the operational phase of a building (Swedish Wood, 2016), something that today no 

longer is true. The fact is that the operational phase is now believed to have a smaller impact 

than the construction phase, some even believe that the construction phase contributes with as 

much as 80 % while the operational phase only contributes with 20 % (Arne Olsson, 2016). 

Although in the report from SP/Rise indicates that the numbers are closer to 40 % for the 

production, and 60 % for the operational phase respectively due to the longer life span of the 

LCA (SP/Rise, 2015, s.32 fig 9). 

When manufacturing wood products the energy required is significantly less than for other 

materials, such as concrete, brick and aluminum etc. this is because the energy used for wood 

products usually comes from bio fuels and waste material from their own production 

(leftovers). Contradictory to wood, other materials starts from finite raw material where both 

processing and extraction requires energy (often from fossil fuel) therefore the manufacturing 

of concrete, brick, aluminum, etc. have a much larger positive carbon footprint than wood 

seen from the whole lifecycle, from harvesting to recycling of building (Swedish Wood, 

2016). Below is a comparison of different materials and their environmental impact. 
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Wood actually has two eco-cycles one short where the parts are reused and one longer where 

the constituent parts of the material are reused as a part of nature eco-cycle. One example of 

the shorter cycle can be the reuse of doors, windows, cable drums etc. The longer cycle can 

be described as such, when the parts can no longer be reused or recovered as part of 

something new it can still create energy through the burning of the parts (“this is climate 

neutral and in fact stored solar energy” (Swedish Wood, 2016). When choosing what to do 

with the wood, there is a particular order that should be taken into consideration in order to 

make optimum use of the wood, it is called the hierarchy of wood, this means that one should 

always chose the option that gives the longest period of use. 

 

 

 

 

 

 

 

 

 

  

 

 

Figure 5 - Carbon emissons from manufacture of construction materials (Swedish wood, 2016B) 

Figure 6 - Lifecycles of wood (Swedish Wood, 2016C) 
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Compared with other material wood is the only one two have these two cycles, for the other 

materials the cycle end after the reuse of the parts, after the reuse the product goes to the 

landfill to be discarded. This means that not only does wood produce less CO2 compared with 

other materials but it can also be reused to create energy. 

Furthermore, if Europe increased their amount of wood in construction from 10 to 11 % that 

would account for 25 % of the Kyoto protocol emission reduction targets set for the EU (Arne 

Olsson, 2016) This is due to the fact that we have new regulations regarding the building 

process as well as the energy efficiency of the finished building. As stated earlier, the 

production of wood buildings has a lower environmental impact due to the fact that it stores 

CO2, however there are also other features of wood that makes it more environmentally 

friendly, it saves up to 2/3 of the construction time meaning that there are less use of 

machines etc., it is also lighter which means that there are less need for ground work which in 

turn leads to less greenhouse gas emissions (Mikael Lindberg, 2016). 

3.3 Environmental certification 

The link between wood buildings and environmental certification might not be clear to 

everyone, the thought is that there might be easier to achieve a certification with wood, this 

will be explored further below. First this section will go through some certifications and 

section 3.4.2 will investigate whether or not there exists a premium for environmental 

certification. 

There are several different environmental certifications that a property can be awarded. Three 

of the most common ones being LEED, BREEAM or Miljöbyggnad, each with its own 

parameters to measure the environmental impact, where BREEAM is the most 

comprehensive, measures the most factors (Breeam.com, 2016) and Miljöbyggnad the least 

(SBGC,2017). As seen from previous chapter wood is an extremely environmentally friendly 

way of constructing homes. Regarding the water and energy usage it most likely depends on 

what type of energy and faucets etc. that is being used in the building, and is of course 

different for every house and not dependent on which material that is used. This means that 

without any real changes in production one could probably reach a certification quite easily 

with wood, and that is only when the house is erected, by looking further and considering all 

the work that has to be done before construction can start it would be even more competitive 

(WoodWorks, 2011). 
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Figure 7 - Summary of factors depending on certification system (Arnesson, 2011) 

 

 

 

 

 

 

 

  

  

  

  

 

  

 

Below there will be a brief section explaining the most common certification systems in order 

for the reader to familiarize them self with the concepts and understand the later discussion 

regarding a premium for environmental certification. 

3.3.1 BREEAM 

BREEAM was started in 1990 as a way to certify buildings and make sure they reached a 

certain environmental standard. It originates from UK and comes in different versions 

depending on what type of building that is supposed to be evaluated, the different versions 

are: New development, refurbishment and in use. It is world leading when it comes to 

sustainability assessment and has certified over 556 thousand buildings, assessed over 2 

million and is established in 78 countries (BREAAM.com, 2016). The purpose of BREEAM 

can be summarized as follows: 

“Aims of BREEAM: 

To mitigate the impacts of buildings on the environment 

To enable buildings to be recognized according to their environmental benefits 

To provide a credible, environmental label for buildings 

To stimulate demand for sustainable buildings 

Objectives of BREEAM: 

To provide market recognition to low environmental impact buildings 

To ensure best environmental practice is incorporated in buildings 
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To set criteria and standards surpassing those required by regulations and challenge 

the market to provide innovative solutions that minimize the environmental impact of 

buildings 

To raise the awareness of owners, occupants, designers and operators of the benefits 

of buildings with a reduced impact on the environment 

To allow organizations to demonstrate progress towards corporate environmental 

objectives” 

(SBCG, 2013) 

3.3.2 LEED 

LEED was developed by the U.S Green Building Council (U.S GBC) in 1999. It is adapted 

for all different types of buildings and at all stages of development, it has been developed 

from the original 1999 version. U.S GBC and LEED aim to contribute to the creation of 

buildings that work as a complement and improve the surrounding environment. There are 

four possible grades that can be achieved: Certified, Silver, Gold and Platinum (USGBC.org, 

2017). Only around 5 percent of certified buildings reach Platinum level (Andersson, 

Elofsson, 2016).  

3.3.3 Miljöbyggnad 

Miljöbyggnad is a Swedish system for certification of buildings that evaluates how well the 

building performs in regards to indoor climate, material and energy. It was developed to fit 

the policies of Swedish building code and government agencies. It is adaptable to several 

properties, both commercial and residential as well as new development (SGBC.se, 2017). 

The certificate system stems from the fact that both government and corporations realized the 

need for a sustainable real estate sector and the goal is to have reached a sustainable sector 

within year 2025 (Boverket, 2007). 
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3.4 Economics 

3.4.1 Economic theories and wood constructions 

Below follows several economic theories and concepts that are applicable and could have a potential 

effect on the decision process for developers. 

3.4.2 Premium for environmental certification 

As mentioned in section 3.3 there might be some merit to the idea that an environmental 

certification could give a premium. This is one of the most interesting and important 

questions that both developers and investors are interested in, do you get a premium for 

constructing with the environment in mind? This will be examined below. In short, the idea is 

that maintenance cost and vacancies will be lower and that tenants are willing to pay extra to 

stay in a building that has an environmental certification since it shows corporate social 

responsibility (CSR) (Andersson, Elofsson, 2016), and thus portray a more positive image or 

some other factor related to the certification. Many oil and coal companies try to conduct 

these types of CSR missions to make sure that the company is seen in a better light than 

normal (Andersson, Elofsson, 2016). So, could constructing with wood give any such 

benefits? As we saw above is should be fairly easy to reach an environmental certification 

when constructing with wood ant thus is it possible to gain a premium for such a 

certification? 

From a tenant perspective, the main drivers to lease in a certified building are the good energy 

use, better indoor environment and climate (Andersson, Elofsson, 2016). Although the effects 

of energy use on the tenant’s choice largely depends on how the rental contract is formed. If 

the tenant pays for energy, then they have a great incentive to lease this space because the 

energy part of the bill will be lower, due to the low energy use of the house. However, if the 

energy is included in the rent then there are no economic benefits (from energy) for the tenant 

(Mandell, 2016). Yet there are other factors that have effect on the choice to rent in a certified 

building. One of these factors might be (as mentioned above) CSR, where a company wants 

to portray an image and that they do in fact take “social responsibility”. This could for 

example be by either large donations to health, environmental or refugee organizations, or it 

can be by renting a space in a certified building. This works for both (what most people 

would call) “bad” (oil, coal or chemical companies) and “good” (WHO, Plan or the UN) 

companies since they both want to portray that they do in fact care. This is something that is 

called signaling (Mandell, 2016) which means by doing something or acting in a specific way 

you “signal” that you care about whatever it is you want to signal about. Take an oil company 

for example, they might invest in a certified building to show that they care about the 

environment even though they produce a product that harms the environment, although by 

doing this people will see that they are not only bad and as we have seen wood constructions 

are environmentally friendly (Tove Malmqvist, 2016). 

From the developer and investors perspective there are three main drivers for constructing or 

investing in certified buildings and as seen from fig 6 and reading the different criteria for 

certification with either BREEAM, LEED or Miljöbyggnad, one should be able to reach such 

a certification by constructing with wood fairly easy, especially when it comes to indoor 
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environment (Mikael Lindberg, 2016) and material, see fig 6 (BREEAM.com, 2016; 

USGBC.org, 2016; SGBC.se, 2016). The first driver for a developer is that they might receive 

a higher rent due to higher demand depending on the improved indoor climate (less noise, air 

quality etc.), CSR and increased productivity (due to great indoor climate). This in turns lead 

to a lower vacancy rate (because of higher demand), when one tenant moves out, a new one 

moves in. The last factor that should influence investors and developers is the reduced risk 

premium, this is of course connected to higher NOI (net operating income) and lower vacancy 

rate. The risk premium also become lower as it acts as a precautionary protection against 

possible future (environmental) regulations to upgrade the existing buildings to meet future 

environmental standards, which could mean large costs in the future, (Andersson, Elofsson, 

2016). All these 3 factors contribute to increase the property value and thus should have an 

impact on the investment decision. There have been several American studies (controlling for 

age, height, location etc.) conducted to evaluate how big the premium is, although they all 

differ regarding the size of the premium, with sales price premium ranging from 6 % - 26 % 

and rent premium ranging between 2,1 %- 17,3 % (Andersson, Elofsson, 2016). This is a 

clear indicator that there exists a premium for certified buildings, but since there are so many 

factors affecting the value, and the fact that the studies were conducted differently, the 

estimates is bound to differ (Andersson, Elofsson, 2016). Although research from other 

countries suggests that there might be a premium from construction buildings that meet 

certain environmental criteria’s, there is little evidence that supports that fact when it comes 

to Sweden. When it comes to sales premium there is a positive aspect, due to the increased 

NOI and reduced risk premium (Andersson, Elofsson, 2016). However, there are little to no 

support that there should be a rental premium because of the fact that it is hard to create a 

contract that considers the split incentives that exist (Bonde, 2016), such as the energy usage 

and if it is included or not.   

3.5.1 Housing shortage in major Swedish cities 

As stated earlier there are evidence that show that the construction time is shorter when 

constructing with wood, this give reason for an interesting thought. Can wood help reduce 

housing shortages, by cost effective constructions and shorter time to completion? Could this 

lead to more houses being built and thus reduce the shortage? This section will investigate the 

reasons for the housing shortage in Stockholm and if there is any merit to the idea that 

constructing with engineered wood could help reduce the shortage. 

There is no secret that one of the most pressing issues in major cities in Sweden is the issue of 

housing. In Stockholm, there exists a housing shortage that there seem to be no quick solution 

to at the moment. Housing shortage, in this context means that there are too few affordable 

homes for people getting in to the housing market, a lot of people cannot afford to purchase a 

house or apartment and the lack of smaller affordable homes drives the prices to even higher 

levels, shutting more and more people out.  This section will briefly cover some of the 

reasons for the shortage, why it exists as well as suggestions on how to solve it. Although 

since opinions differ amongst both experts and politicians, this means that this part will be 

structured more like a discussion in order for the reader to get a grasp of the problem. To 

begin with, one have to start from a pure market perspective. The housing shortage is of 
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course due to the fact that there have not been enough buildings built to cover the demand, 

however this in turn stems from a whole range of different problems which will be discussed 

below. 

3.5.2 The use of dwellings 

According to Boverket, the absolute largest contributor to the acute housing shortage comes 

from the fact that we are not using the existing stock in an efficient manner, 90 % of the 

shortage could be explained by this (Boverket, 2013). This mainly depends on the fact that 

Sweden has a regulated rental housing market, meaning that there is no contractual freedom. 

Instead the system used is called “bruksvärdeshyra” and works in such a way that it measures 

a number of different factors in order to come up with the rental level. Some of the factors 

considered are, the general standard of the apartment, appliances, common areas (laundry 

room, stairways and courtyards etc.), communication, etc. It quickly becomes clear to any 

reader that the rent level can differ for similar houses depending on how each of the factors 

have been scored, since it is a rather subjective form of measure, nevertheless this is not the 

grand issue of this system. The main argument from supporters of “bruksvärdeshyra” is that it 

helps decrease segregation and promote integration, but also contributes to a more “fair” 

housing market by allowing those with lower income to live in the most attractive parts of 

town, since similar apartments should have similar rent. This leads to the fact that two 

comparable apartments, one outside the city center and one inside will have similar rent.  By 

having “bruksvärderhyra” the supporters claim that by having a strong legal ground, that 

gives the tenant rights that restrict the landlords control of the property and gives the tenant a 

great security of tenure that far exceeds that of any other system such as free market rents or 

government controlled rents (Hyresgästföreningen, 2016). On the other hand we have the 

opponents to “bruksvärdeshyra” who claims that it creates a lock-up effect on the housing 

market since it leads to people staying in their apartment longer than they need to. As an 

example, a family of 3, (mother, father and daughter) rents an apartment that fits their needs 

very well, however the daughter grows older and moves out. The parents chose to stay in the 

apartment since they have a low rent and there are no incentives to move and “give” the 

apartment to another family who could use it in a more “efficient” manner (efficient in this 

context means higher marginal utility). This creates a static market where singles or couples 

stay in large apartments when they only use half of the space,  I.E they consume more living 

space than they would have done if the rents were higher (Boverket, 2013). Second, the 

opponents claim that due to this system there are few who want to build rental homes due to 

the low rents and that this should be a contributor to the shortage of homes. Although, 

according to Boverket only 10 % of the shortage can be traced back to this factor (Boverket, 

2013). On top of this, the apartments that are being built are either not rental apartments or 

they are too expensive for most first-time buyers (students, young adults, immigrants). This 

leads to the fact that there are very few monetary incentives for developers to construct 

“cheap” apartments (Lind, 2016). First time buyers cannot afford to pay the price for a 

condominium or does not have a high enough income to get a loan to finance the apartment 

due to banks stricter loan policies after the 2009 financial crisis and lack of incentives from 

developers. This in addition with the above mentioned effects of “brusvärdeshyra” leads to a 
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shortage. 

It is clear that different ideologies have different opinions in the matter, where one side 

believes that everyone has the right to a good home and the freedom to choose this home to a 

reasonable cost (socialism) (Nationalencyklopedin, 1995 A). On the other hand there are 

those who believes that the freedom of choice is present but the market should set the rental / 

price levels and let each individual adapt to their financial profile (liberalism) 

(Nationalencyklopedin, 1995 B). This can easily lead to a bias when presenting and / or 

reading some of the problems and their different solutions due to differences in ideological 

belief. Therefore, both I and the reader should keep an open mind and remember that, there is 

no right or wrong answers to these issues. Due to the ideological differences the solutions or 

answers differ. 

On one side, there are those who believe that the main solution to the problem is simple, we 

need to increase the pace of new construction and make it simpler to get the correct permits to 

start constructing (more about this in the section below, planning and building process) and 

create incentives for developer to construct cheaper homes. Most important is it to construct 

rental properties that gives opportunities to students, people who move because of work, or 

other people in a strained financial situation. According to Hyresgästföreningen the state 

should subsidize loans (or grant low interest loans) to actors who are willing to build rental 

homes, improve the infrastructure and connect these projects to housing projects in the nearby 

area, creating better communications. The municipalities need to, analyze the need for homes 

to ease the planning process, simplify the planning process and have land ready so that there 

are no delays, and the land should be fairly priced (Hyresgastforeningen.se). On the other side 

there are those who prefer to remove the rental regulations and open up for a market where 

contractual freedom and the demand control the outcome. According to supporters of this 

solution this would contribute to a more fluid market where people do not stay in apartments 

that are bigger than their needs since the marginal utility would be lower per price unit. By 

having a free market there would also be incentives for developers to construct more rental 

homes since the rent would be higher and therefore more profitable (Lind, 2016). If the 

market was demand driven it would force the developers to construct homes that fit the 

market, meaning that developers who does not comply with the demand would get driven out 

of the market leading to a better and a healthier market where competition is a natural part 

(Investopedia.com).  

Although there are several ideas on how to solve the issue of housing shortage, there are some 

that both sides agree upon, concerning what could be done in a more efficient manner to 

increase the construction. The municipalities need to make more of the land available to 

developers, the land needs to be priced in a way that makes it possible to construct cheaper 

homes, and last they need to decrease the time of the planning and building process which 

will be discussed further below. 
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3.5.3 Planning and Building process (Sweden) 

The one thing that almost any actor in the Real Estate market agrees upon, no matter their 

political standpoint, is that the planning and building process is far too complex and time 

consuming. Although the process does not have a particularly high cost regarding a whole 

project, only a couple of percentages, this can have an off-putting effect, especially for 

smaller companies. The insecurity this entails means that some projects won’t be started due 

to the risk and the fact that smaller companies have difficulties having capital locked up in a 

project for several years without knowing when or if the project will be a reality or not (S. 

Olander, 2005). In Stockholm, the process to get a building permit can be 5-10 years in 

difficult cases (since it usually regards renewals of areas within the city) when there are a lot 

of appeals etc., the average time for the process is 1,5-3,5 years (Lind, Karlbro, 2001). The 

reason for this is due to the many steps that the process involves (42 steps, and around 30 

before any construction can start on the site). Without going through each step here (see 

appendix) it is rather easy to understand that this process takes time and could cost quite some 

money for developers, it is something that has been discussed and continues to be a large part 

of the debate in major cities in Sweden (Byggmästarföreningen, 2014). When looking through 

different articles and web pages from different actors, it becomes clear that how and what 

should be done to decrease the time and cost of this process differ. Since there is no 

consensus amongst politicians and / or developers (investors) on exactly how to deal with this 

issue this is something that will continue to plague the Swedish construction and housing 

market for many years to come (Stockholmstad, 2017; Olander, 2005). From a market 

perspective, they would of course want as little interference from politicians or other people 

in order to increase their construction pace and increase profits. Although from a societal 

perspective there is no way that the process can be set absolutely free, there has to be some 

sort of intervention in order to keep the market in bounds and it is this compromise between 

market and society that is hard to achieve without one party being less content than the other.  

3.5.4 Economics of the building process Sweden 

When constructing a building the costs are allocated to different parts of the project, and there 

are estimates of costs at each stage. This section will briefly explain how the costs are 

allocated and also discuss whether there might be a different allocation when constructing 

with wood.  The production of a building could roughly be described to contain the following 

costs: developer cost (including land and fees), material, transportation, construction workers 

and officials.  

3.5.4.1 Land costs 

This is the biggest post when it comes to different parts of the construction of a house. 

Depending on where in the country your project is located, this differ a lot since in parts 

where land is scarce and the demand is high the cost can be significantly higher, Stockholm 

for example. One reason for this is that most land owners have increased the price of their 

land, and since many municipalities are the owner, they are the single largest owner of land 

and thus influence the market a lot (Sveriges Byggindustrier, 2016). 
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3.5.4.2 Developer costs 

This part differs depending on who you ask, there are different versions of what should be 

included in developer costs, but it is the authors opinion that the best attempt to define it can 

probably be found from Håkan Askerud who defines it as such: Cost for the developer’s 

administration in terms of planning, organization, control, follow up and the capital cost for 

the project regardless of procurement type (Askerud, 2002).  

One can simplify by saying that it is the initial costs apart from the construction cost. Further 

on this distinction will be used in this paper. According to Sveriges byggindustrier roughly 

20-24 % are developer costs, including land and fees (Sveriges Byggindustrier, 2016). 

3.5.4.3 Material cost 

The material cost is quite self-explanatory, it is the cost of the material that is needed for the 

construction of the building. The material cost is around 28 % of the total production cost 

meaning that it is the single largest factor when it comes to the total cost of the project 

(Sveriges byggindustrier, 2016).  

3.5.4.4 Transportation & Machinery 

This part of the project is not the most capital heavy, but still stands for 19 % of the projects 

total cost. Here the material choice might have minor effect since concrete or steel is quite 

heavy and thus need more trucks (or more runs per truck) compared to wood. Similarly, there 

might be a small cost advantage by choosing wood in what type of machinery that is needed. 

Since wood is lighter than both steel and concrete, the need for large cranes that can lift huge 

amounts is reduced and developers can cope by using smaller and cheaper cranes and thus cut 

the cost. (Mikael Lindberg, 2016) 

3.5.4.5 Construction 

This is probably the phase where developers can find one of the strongest arguments for 

choosing a different material such as wood compared to concrete or steel. This is because the 

fact that the wood usually comes in already built modules or elements so that when they 

arrive on site there is not much work that has to go into the actual erecting of the house. This 

means that the construction times are significantly shorter, early estimates show that the 

construction times can be cut by 2/3 due to the fact that the panels or modules are already 

done when they arrive at site (Mikael Lindberg, 2016). By choosing to construct with 

engineered wood the developers can cut cost both in terms of time (hours worked on site from 

builders) and in terms of number of projects per year, meaning that they can complete more 

projects and thus increase their revenue (Mahlum, 2014). 
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3.6 Insurance 

3.6.1 How insurance companies determine the policy 

When determining the cost for insurance, most insurance companies use several statistical and 

mathematical tools to settle on the policy for each individual. This section will briefly go 

through how actuaries and insurance companies work to determine risk, however since this is 

no mathematical thesis, there will only be shorter explanations of some key features of the 

insurance market. These actuarial models are used both in personal insurance and when 

determining the policy for houses which is a key feature, since no developer or investor 

would build / buy a house without proper insurance. Later in section 5.2 there will be a 

discussion revolving around the question if constructing with wood leads to a higher premium 

and therefore the concepts discussed below are important to grasp. 

 

Insurance is defined by Bowers, Gerber, Hickman, Jones, and Nesbitt, 1989 

 

“An insurance system is a mechanism for reducing the adverse financial impact of random 

events that prevent the fulfillment of reasonable expectations” (Bowers et al, 1989). 

Meaning that is a system to reduce the individuals cost in the case of a random event. 

 

The first mathematical concept that should be considered is the utility, I.E what is the biggest 

utility a person can get from paying π. The utility function for the individual looks like the 

following: 

                 

Where w is current wealth, π is premium to cover the loss X when u is our utility. 

The expected value EX is the fair or actuarial value, the calculated value that a random event 

is expected to cost. The fact that the function of u is concave (meaning that a higher utility is 

better but the marginal utility decreases with the cost of π) leads to the fact that π ≥ EX, 

something that we also know from Jensen’s inequality. In simple terms this means that the 

utility of π must be bigger than the utility we would get from paying the expected value EX 

for the random event (Embrechts, 2000).  
 

The utility v for the insurer: 

                 

Where k is initial capital, θ is premium obtained covering the loss of X. 

Here we can also conclude that θ ≥ EX, because of it were not then the company would make 

a loss when paying X. 

This shows how contracts between an individual and an insurer have to look like, something 

that is called a “feasible contract” π ≥ θ ≥ EX 
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The feasible contract is self-explanatory, the individual is not willing to pay more than θ, and 

the total amount of all premiums (θ) need to be bigger than EX in order for it to be rational by 

the insurance company. Without it there would be no transactions or as put by John Finn and 

Morton Lane: 

 

“There is no right price of insurance; there is simply the transacted market price which is high 

enough to bring forth sellers, and low enough to induce buyers.” 

(Finn, Lane 1998)  

The Second concept that insurance companies use is the law of large numbers, which states 

that any event repeated enough times will yield the true probability of that event happening. 

Coin flipping is a great example regarding this. Let’s assume that the probability of flipping 

heads is unknown and we decide to try this by counting heads and tails. The first 2 flips show 

heads, so you believe that there is a 100 % chance of getting heads when flipping a coin, 

however the next flip comes up as tails, the theory is revised to 2/3 times we get heads and 

1/3 tails. If you repeat this enough times we will see that the probability comes closer and 

closer to 50 % by each flip. If we take this one step further, we can start to calculate the 

probabilities of getting several heads or tails in a row. We now know that the probability of 

getting heads in one flip is 50 %, meaning that the probability of getting two heads in a row is 

½ * ½ = ¼ = 25 %, and getting 6 heads in a row is as low as 1, 5 % or 1/64. Continuing this 

we can calculate the probability of each outcome and each combination of outcomes, 

something that the insurance companies take full advantage of. 

(agordon.com, 2017)  

Keeping this in mind and considering the number of policies a company is going to write 

during its lifetime, the law of large numbers is highly relevant. One concrete example could 

be water damage insurance policies in a city, most houses have similar risk of water damage 

to their property, they probably do not differ that much. A set of such policies make up what 

are called a Homogenous portfolio, they pool similar individuals together and they get to pay 

similar premiums. Within each portfolio there are subdivisions, for water damage we might 

have retail, apartment, detached homes etc. that each have their own risk. This means that by 

plugging in the individual’s parameters, such as age, history, city etc. the insurance 

companies can make accurate guesses of the probability that a certain individual will have an 

expected cost to the insurance company of EX. Although they have different mathematical 

models for different portfolios and different events, meaning that they have one model for car, 

house, health, etc. policies that they then tweak to match the individual’s certain needs and 

personality traits. This is the reason why people get different premiums; they have been 

assessed and the insurance companies have calculated that there is more or less risk that the 

random (unfortunate) event that individuals want to insure themselves from will occur. 
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4. Analysis & Results 
It is clear that there are several features that need to be addressed when constructing with 

wood, below follows an analysis of the above mentioned parameters. 

4.1 Environmental impact 

The clearest positive feature of constructing with wood has to be its low environmental 

impact and it is the feature that is most talked about when discussing this topic. However, the 

evidence towards this differ, although wood does have a lower environmental impact than 

other materials during the manufacturing. As seen in the chapter regarding this, a wood 

construction is CO2 neutral and compared to a conventional steel / concrete house it has 28 % 

lower CO2 (or equivalent) emissions according to the report “Byggandets klimatpåverkan 

(IVL, 2016). On the other hand, other reports such as “Energi och klimateffektiva byggsystem 

– Miljövärdering av olika stomalternativ”, by SP/Rise show that there is no real difference 

between wood and concrete as a material. This difference can be explained by the fact that the 

lifetime of the LCAs differs, in the one by IVL the lifetime is 50 years and in the SP/Rise 

report it is 100. This means that the “low” environmental impact from manufacturing 

becomes a bigger or smaller factor depending on the lifetime of the LCA and thus gives 

different results. It should be noted that there are disagreements between experts on how long 

lifetime that should be used (Malin Löfsjögård, 2017). She states that 100 years should be the 

life time used in LCA or both 50 and 100 years should be presented to show the impact that 

lifetime has on the LCA (Malin Löfsjögård, 2017). 

Furthermore, today, some experts claim that around 80 % of a buildings emission comes from 

the construction phase (material production, transportations, construction of building etc.) and 

only 20 % from its operational phase (Arne Olsson, 2016). This is also something that comes 

down to how long lifetime that is used (Malin Löfsjögård, 2017). Malin refers to a study from 

IVA/SBUF for the project Blå Jungfrun that, shows for a life time of 50 years, the quotas is 

50/50 and for 100 years 30/70. This is also confirmed by looking at the power-point from 

Tove Malmqvist (one of the authors of the IVL report) during the IVA Seminar “Hållbart 

träbyggande från topp till knopp” where she, on slide 15 makes a theoretical comparison 

between a wooden building (Strandparken) and a concrete building (Blå Jungfrun) (Tove 

Malmqvist, 2016; Liljenström, Malmqvist, Erlandsson, Fredén,  Adolfsson,  Larsson, 

Brogren, 2015; IVL, 2016). 

Since wood absorbs CO2 during its growth, it is a great way to reduce the impact of the 

construction phase and thus also reduce the overall impact that the building sector has on the 

environment, which in 2013 stood for 47 % of the U.S greenhouse gas emissions (Michael 

Green, 2015). However, it is also important to mention that today there are methods that can 

be used to create more environmentally friendly concrete and that concrete also absorbs CO2 

during its life-time, this is called carbonating (Malin Löfsjögård, 2017).  However, 

carbonating affects the structural properties of concrete and makes it porous (CBI, 2005). 

Although this is something modern houses are dimensioned for, which means that the 

concrete will keep all  its properties for the time frame that it is dimensioned for (Malin 

Löfsjögård, 2017). 
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Nevertheless by using either environmentally friendly concrete or wooden buildings, that both 

stores CO2 during its lifetime we can reduce the carbon footprint that construction of 

multifamily homes has on the environment. 

4.2 Fire, Water and insurance 

Regarding the issue of fire and water damage the opinions differ quite strongly and it is hard 

to get a grip of what is correct and what is not because wooden houses are a relatively new 

phenomenon, only legal in Sweden since 1994 to erect more than 2 stories, 23 years which in 

the scope of house construction should be regarded as short. The laws regarding fire safety 

are the same no matter which material that is used, however the law states that individual’s 

safety should be considered first, and thus comes before property protection (reduction of fire 

spreading), which means that the law for property protection is weaker than the law for 

individual protection. However, since wood is a flammable material the issue of fire becomes 

more relevant than it is in conventional structures although tests have shown that engineered 

wood performs at least on par with conventional materials such as steel and concrete. In some 

cases, there might even be safer with wood since it stands erected and does not cave in 

(Kenneth Wilén, 2017). With this in mind one should know that companies who construct 

buildings out of wood knows this and therefore uses thicker than needed elements in order 

increase the char rate and also before any building can be erected it have to reach certain 

building standards, including fire safety standards. On the more positive scale of wood and 

fire protection is the fact that since it chars on the outside and protecting its core, the load 

bearing elements will stand erected for a longer period of time compared to steal beams which 

melt and could causes the building to fall over (Staffan Bengtsson, 2017). 

The main issue here is in fact the property protection since insurance companies worry that in 

case of fire there might be such large damage to the houses that their costs will increase and 

thus make it a non-profitable investment (Hans Erik Zetterström, 2017). Furthermore, in case 

of fire, the fire department uses tons of water to extinguish the fire and that means that the 

wood gets wet and needs drying out, something that is also a costly procedure, and in worst 

case the damages from both fire and water will be so large that the house needs to be 

demolished.  

Since building high rise houses is fairly new, there becomes an issue regarding the insurance 

of such buildings. The houses comply with the standards regarding personal safety such as 

each apartment must be sufficiently fire proof so that the fire won’t spread easily between 

apartments. Although a building with a wooden frame does have an increased risk of the fire 

spreading through the frame and thus damaging the whole building ((Hans Erik Zetterström, 

2017).  

As stated earlier wooden structures could be considered to withstand fire in a more sufficient 

manner than steel or other similar products due to the fact that the wood char on the outside 

and continues to stand erected and not fall over. On the other hand, wood is more flammable 

than other materials and that makes the question regarding insurance highly relevant. It is 

hard for the insurance companies to determine the level of risk that high rise wooden 

structures encounter when it comes to fire since there have only been small scale tests of the 
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fire resistance of the wood and the fact that there are not sufficient data on high-rise wood 

buildings. It is in the interest of both insurance companies and citizens to avoid fires that 

destroy properties, compared to a concrete building you have to change the damaged parts in 

a wooden house, while in a concrete house you can wash the concrete and sanitize the smoke 

damages. But since there are too little data and full scale tests available it is uncertain how 

you deal with the damages that arises after a fire in a wooden building (Hans-Eric 

Zetterström, länsförsäkringar). 

Hans-Eric notices that at Länsförsäkringar they will in most cases rank a wooden structure in 

the worst category of 3 (There are 3 categories that each building gets put in to, that reflect 

the risk and thus the insurance premium). Unless the developer has gone through extra lengths 

to fire proof the building they will end up in the worst category. One way of doing so is to put 

up sprinklers that helps to put out the fire, although since they produce a vast amount of water 

there are issues of water damages instead, which makes the problem of fires all the more 

complex.  

It is the authors opinion that one way of getting passed this issue is for Boverket (the 

government body that oversees building regulations) to create separate rules and regulations 

for wood buildings and also have third party controls in order to make sure that all regulations 

are being followed something that Hans Erik Zetterström agrees with. 

4.3 Environmental certification and premium for certification 

There are theories that by constructing houses that have one or more of these certifications 

there could be some economic benefits from this (Albihn, Jacobson, Rydén, 2014). First of 

all, there are usually demands on what materials that have been used and on the energy 

efficiency, which means that the house most often has lower maintenance cost that could lead 

to a higher NOI and thus a higher value, for example a NOI of 1000 SEK, and a capitalization 

rate of 10 % would give a value of 1000/0, 1 = 10’000 SEK. And a higher NOI of 2000 would 

give a value of 2000/0, 1= 20’000. By having a certification that ensures a great indoor 

climate, where wood performs well (Mikael Lindberg, 2016), and higher energy efficiency 

companies might be willing to pay more rent due to the fact that their productivity goes up, 

and the energy costs will be lower thus leading to a higher NOI. Furthermore, there could be 

people who would be willing to pay a higher rent / more for the apartment due to the fact that 

they have a desire to live in an environmentally certified house. This could also apply to 

corporations who want to signal that they care about the environment and thus move in or 

build certified houses / offices. As seen in section 3.4.2 there are possibilities to get a 

premium by having a certification in USA. Although this cannot be said for the property 

market in Sweden, there are very little to none evidence that show that there would be a 

premium to construct homes with an environmental certification (Kenneth Wilén, 2017). 

Constructing a building with wood would most certainly get a certification without any extra 

efforts, but since there’s a fee for getting the certification this would not give an economical 

advantage in Sweden (Kenneth Wilén, 2017). Concerning other countries (USA) there might 

be more merit to constructing with wood and get a certification since the evidence show that 

there is a premium to be gained. 
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4.4 Could wood construction help reduce housing shortage 

Since there is a housing shortage in Stockholm there might be some possibilities to reduce 

this shortage by constructing with wood since the construction time is shorter, in fact there are 

time savings of one third. Unfortunately, when investigating the issue of housing shortage, the 

facts are that only 10 % can be explained by the fact that there needs to be more construction. 

Instead 90 % of the housing shortage comes from the fact that we are not using our dwellings 

in a rational manner, this is because that there is a system called bruksvärdeshyra, which lead 

to relatively low rents compared to if they were set by the market (Boverket, 2013). This 

leads to the fact that most people consume more living space than they need to and create a 

lock up effect. However, there are no clear way of solving this, different ideologies have 

different solutions to this problem and there also need to be a balance between the market and 

societal forces. Of course, there could be a slight value to the idea that wood could help 

reduce the housing shortage, since 10 % comes from the construction (or lack of it), then by 

constructing with wood and reducing the time to completion with 2/3 (Mikael Lindberg, 

2016) the shortage could become solved slightly earlier. Unfortunately, there are some other 

factors that are more pressing when it comes to construction times, as many of the 

interviewee’s states; it has to do with the fact that the planning process in Stockholm often 

takes 5 years which means that from idea to completed building takes several years (Kenneth 

Wilén, 2017; Anders Josepsson, 2017). Anders Josepsson says that one solution to this could 

be to create more plans ahead (Germany is a good example) so that when a developer says 

that he wants to exploit an area there’s already a plan for that so that if the developers’ idea 

matches that plan, construction can start rather instantly.  

4.5 Economics of the building process 

Regarding the economics of the buildings process and the different cost that are associated 

with it, there are consensus amongst the real estate sector that solid engineered wood does not 

cost significantly more, if more at all, although it might not be cheaper either. When 

addressing this subject during the interviews there has been a broad consensus that there are 

no real differences in terms of costs regarding wood vs steel / concrete, the importance of 

material choice comes later in the construction phase of the project. Most estimates are that it 

costs about the same but some say that it could be a few percentages more expensive 

compared to conventional methods such as steel and concrete. Although the differences are 

that the costs are placed in a different part of the process compared to conventional methods. 

While there might be higher cost in planning, project management and construction of the 

material these higher costs are compensated in the construction process where the assembly is 

quicker and easier, there is less need for construction workers which means that fewer men 

and less time leads to cost reduction in that phase. It is important to stress that the cost overall 

is very similar to the cost of construction a conventional steel / concrete building. 

One example of this given by Kenneth Wilén, is Folkhems houses at Strandparken in 

Sundbyberg Stockholm, except for ground work it took 16 construction workers 6 months to 

complete the house, and according to Kenneth, had this been a traditional steel /concrete 

house it would have taken 25 construction workers 12 months to complete this building. The 

average salary for a construction worker in Sweden is around 25 000 SEK and higher in 
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Stockholm (lonestatik.se, 2017). This means that for this project there was a saving of 5, 1 

million SEK in this part of the project. Even though this is a simplified example it is a good 

indicator on how fast the construction goes and how much you could save in this part of the 

project. 

 

 

 

 

 

  

One thing that became clear during the interviews was that it is important to recognize the 

fact that some of these cost or all of them will be shifted to other phases of the project. Other 

phases that most likely are going to bear a larger part of the total costs are the planning and 

managing of the project, this is because there needs to be a more meticulous planning in order 

to achieve just-in time delivery in order to assure that each element arrives when it supposed 

to. Furthermore, the project managers need to be comfortable and experienced in using wood 

to ensure success which also costs money. Alongside this it usually puts some extra pressure 

and demands on the architects and engineers who should design the building so that the 

elements are ready to be assembled on site.    

Since this cost reduction is moved to another part of the project and the total cost of the 

project remains roughly the same, the most interesting factor to look at is the pace at which a 

developer could construct and then compare how many extra projects per year said developer 

could manage. 

Estimates show that developer costs are around 20-24 % although if you ask representatives 

from the real estate industry some might say that this is even higher. Kenneth Wilén at 

Folkhem & Anders Josephsson from Träbyggnadskansliet states that in some cases and 

locations in Stockholm the developer cost might be as high as 50 % due to the expensive land 

and different fees that are connected to the purchase. Kenneth also concludes that the cost of 

constructing the houses themselves has not seen had a that rapid increase in cost (in terms of 

salaries and material costs), they have only gone up a few percentages per year, following 

inflation and normal wage increases. This means that it is the land owners who have increased 

their margins and the price of the land. This becomes an issue when the fact is that it is mostly 

the municipalities who owns the land but also the same municipalities who complains and 

demands cheaper housing, and says that developers are constructing expensive homes. As is 

clear it is hard for a developer to construct cheap homes when 50 % of their cost is something 

they cannot affect.  

One interesting though is whether or not wood construction will be cheaper or become more 

Figure 8 - Example of construction cost by Kenneth Wilén, 2017. 
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expensive in the future. The thought is that the development will go forward and thus push 

cost down, however at the same time there will be a lager demand pushing prices up again 

add to this, increased competition, which usually pushes prices down. But if the competition 

would force companies to push their prices down to the margin then several would go 

bankrupt and leave only a few players left which means that the prices would then most likely 

rise again due to the oligopoly that arises. However, in the long run new techniques and 

materials usually becomes cheaper. 

4.6 Knowledge & Education 

During almost every interview there was one thing that everyone agreed on, no matter their 

opinion towards wood, and it was the fact that there needs to be an increase in knowledge and 

education in order to make advances towards more wood construction. Kenneth Wilén notes 

that although that the overall knowledge is good, there is a lot that could be done to increase 

it, today there are a few with great knowledge that is not shared in a sufficient manner. He 

also notices that at most universities, such as KTH there are far from enough courses 

regarding construction with wood, and wood as a material. This means that even though we 

have a material that could be used in buildings it is not used as much as it could be since there 

is a lack of knowledge. And when there is a lack of knowledge, people tend to stick with what 

they know, in this case conventional steel and concrete methods. This view is shared by those 

(Malin Löfsjögård and Hans Erik Zetterström) on the opposite side of the spectra, those who 

are more skeptical towards wood as a construction material. They do believe that we know 

too little of what happens, for example in the future (what happens with its properties over 

time?), when there is a full-scale fire and what happens with the water that is used to put it out 

etc… so even they say that we need more knowledge and education regarding wood as a 

construction material. The ideas on what type of knowledge and education that is needed 

might differ a bit but they will end up giving the same outcome. If you start by introducing 

more courses, more will be interested and there will be more research, and if you do the 

opposite and start with more research there will probably lead to more courses within the 

topic. Both ways does increase the knowledge of wood as a construction material and I 

believe that this is a very important point for the industry and politicians to address if they 

want to see more wood buildings in the future. 
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4.7 Risk and Incentives 

What are the biggest risks and incentives when constructing high-rise buildings with wood? Below is 

a SWOT analysis of the biggest and easily identifiable, Strengths, Weaknesses, Opportunities and 

Threats) when constructing with wood. 

 

Table 1 - SWOT analysis constructing with wood 

Strengths 

 

 Environmentally friendly 

 

 Construction speed 

 

 Cost effective 

 

Weaknesses 

 

 Sensitivity to moisture 

 

 Lack of knowledge 

 

 Not enough information to draw 

confident conclusions 

Opportunities 

 

 Shield against future environmental laws 

 

 Possibility to reach climate goals 

 

 Further improvements and 

competitiveness 

 

Threats 

 

 Unknown future problems that cannot be 

foreseen today 

 

 Uncertainties regarding the life-time 

 

 Climate changes that affect the structural 

properties 

 

Table 2 - Main benefits and barriers that exist when constructing with wood.  

 Benefits Barriers Recommendations 

Environmental CO2 neutral 

 

Factory production 

limitations 

If demand is high 

increase production 

capacity or use hybrid 

construction 

 Low emissions from 

transportation 

Climate changes and 

its effect on wood 

 

 Lower emissions from 

construction phase 

  

Economic    

 Cost competitive Insurance Listen to the insurance 

companies, open 

discussions 

 Quick assembly / 

construction 

Property protection 

against water and fire 

damage 

Perhaps a special 

regulation for wood 

constructions 

  How to deal with 

damages in wood 

constructions? 

More research and 

education 

 



 
42 

 

 

5. Discussion 
When reading about and discussing the topic of wood constructions with different people 

within the real estate sector the first thing that becomes clear is that there is no complete 

consensus regarding the topic, while some are really positive and wants to push heavily for 

more wood construction, others are more pessimistic and wants to regulate and research the 

market for wood constructions further. However, the different actors do agree that wood does 

have a future within real estate and the building sector as a whole. The main difference 

between those who are positive and those who are negative is the horizon in which they 

believe that wood will and should be a part of the real estate sector. Those who are 

pessimistic voice concerns regarding fire and water and what to do about the property 

protection; this is mostly heard from insurance companies and those who are totally against 

wood as a construction material. The insurance companies actually have reason for this 

concern and is stems from the fact that if a fire would start in a building constructed with 

wood then the damages would be larger both from the fire itself and from the water that the 

fire brigades uses to put the fire out. When these damages occur, large costs are of course 

connected to this, which means that from an insurance companies view, it is not a good deal. 

But how come there are high-rise wood buildings today if you cannot get them insured? Well, 

it comes down to each and every insurance company and their willingness to accept risk, but 

it also has to deal with how the actual building is constructed and what safety measures that 

has been adopted in order to reduce the risk of water and fire damages. As mentioned earlier 

in this paper insurance companies use “the law of large numbers” to their advantage, so if 

they have 1 of 100 000 houses constructed out of wood then that means that the overall risk 

will be low enough and they can accept that, however if they have a portfolio that consists of 

20 % wooden buildings then the risk would be too high. This means that today an insurance 

company can accept to add a few wooden constructions to its portfolio, without affecting the 

risk too much. If wood became more widespread as a construction material then if the 

insurance companies wish to insure these homes that would mean that they would need to 

accept a higher risk, and this would in return mean that they would increase their premiums to 

cover this increased risk. Let’s for arguments sake disregard the potential damages from water 

and fire, is there then an open playing field to construct wood houses? Well, all actors agree 

and can’t deny the fact that wood as a construction material upholds all the qualities that 

concrete and steel has when it comes to load bearing, acoustics etc… although wood has the 

added benefit that its more environmentally friendly and that is also its strongest selling point.  

This means that even though the risk that a wooden house catches fire is almost identical to 

the risk of conventional steel / concrete houses catches fire, the potential damages in a 

wooden building are larger, this means that the dilemma here is whether or not to accept the 

risk of potentially larger damages in order to decrease the environmental impact that the 

construction has on the environment. I believe that one way to go could be to create a 

specialized regulation for wooden constructions that are different from Boverkets ordinary 

rules, that’s states that when using wood as a material there are certain special demands that 

need to be met. This would allow for a better control of which safety measures that needs to 
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be considered in wood constructions, and how to deal with the problems that exist when it 

comes to potential damages. Here, the question regarding knowledge and education also 

becomes highly relevant, because with more knowledge, research and education the 

uncertainties would be fewer. Since the rules that are applicable today applies to both 

steel/concrete and wood buildings, this means that one can already use most of the existing 

rules and regulations but tweak them where necessary. This would of course require careful 

considerations from policy makers to find a balance between over regulating and a regulation 

that allows too much and becomes dangerous. I firmly believe that this should be done in 

close contact with representatives from the market, both those who are positive and negative. 

This would allow for both sides to express their thoughts and concerns and  reply to the points 

being made from the other side. This would then become more or less like a negotiation 

where both sides have to come together to create a well-functioning market, the difference 

between this and an open market negotiation would be that we have neutral policy-makers 

who have the final say regarding each sides proposals. As with all new laws and regulations 

they need to be flexible, especially in the beginning where a lot could prove to have been 

sound in theory but does not work practically and thus need to be changed or tweaked.  

So, to summarize the biggest concerns regarding wood constructions are the potential 

damages that can arise from water and / or fire and the best way to overcome the differences 

between those who are negative and those who are positive and deal with these issues 

regarding fire and water would be to create a special regulation for wood constructions. This 

would be done by having both sides express their concerns and be gathered by a committee 

who then would present new regulations. There should also be better education and more 

research conducted regarding wood as a construction material in order to make sure that 

people understand and can effectively neutralize the risks involved. A lot of the problems 

related to the topic of wood as a construction material comes from the uncertainties that stems 

from the lack of knowledge so a lot could be solved by increasing the knowledge. 

6. Further research 
When it comes to constructing with wood not everyone are convinced which means that of 

course there is room for further research, one of the areas where it would be interesting to 

look further is the economics, perhaps with a case study where you compare the cost of 

constructing with wood compared with the cost of constructing with more common materials, 

the reason this has not been done in this thesis is due to the fact that there are not enough 

buildings that are constructed from wood (meaning that the buildings compared need to be as 

similar as possible) and therefore it is a perfect opportunity for further research. Another thing 

that would be interesting to research is how increased demand would affect the prices, since 

increased demand usually leads to higher prices that could mean that other materials are 

preferred or it could lead to lower prices due to increased competition where manufacturers 

pushes prices down. Last but not least, the issue of fire and water damages, and how to deal 

with them would be very interesting to examine in further research. 
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http://www.iva.se/event/hallbart-byggande-fran-knopp-till-topp/
http://www.iva.se/globalassets/mikael-lindberg.pdf
http://www.iva.se/globalassets/tove-malmqvist.pdf
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Interviews 

 
Anders Josepsson, 2017 

Interview, 2017-03-07 

Hans-Erik Zetterström, 2017 

Interview, 2017-03-16 

Kenneth Wilén, 2017 

Interview: 2017-02-07 

Malin Löfsjögård, 2017 

Interview, 2017-04-18 

Mikael Lindberg, 2017 

Interview, 2017-02-09 

Staffan Bengtsson, 2017 

Interview, 2017-02-28 
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