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ABSTRACT 

 
Nowadays, a wide variety of engineered wood products (EWPs) are available on the 
market, but many of these EWPs are still underutilized. The market for new durable 
products of modified wood has increased substantially during the last few years. Wood 
modification is implemented to improve the intrinsic properties of wood and widen the 
range of timber applications, and to acquire the form and functionality desired by 
engineers, without jeopardizing the environmental friendliness of the material. To better 
understand this situation, a global research project has been undertaken in selected 
countries of Europe and selection regions in the United States to determine how architects 
specify EWPs in their profession. Results suggest that, generally, there is a positive 
perception regarding the use of wood in all countries. The study provides an updated 
overview of the perceived identity of modified wood products among the architects. The 
perception of thermally modified wood (TMW) is positive. Differences were found in 
perceptions of EWPs, the importance of timber-based construction and the markets bio 
based materials. Our findings suggest that as environmental attitudes evolve in society 
and a greater proportion of consumers search for environmentally friendly product 
alternatives, the opportunities for wood to gain market share will increase.  
 

INTRODUCTION 

During the 2000s, increasing pressure to find balance in utilization of  wood-based forest 
resources, to enhance economic, environmental, social, and cultural benefits have 
emerged at the local, regional and national levels (Dargush et a. 2010, Lähtinen, T. 
Myllyviita, 2010). In this context, wood has since decades been developed to form a range 
of products that are increasingly functional, and based on a combination of performance 
and sustainability requirements. This has been possible because of new industrial 
processes, which extend the dimensions beyond the size of the log and modify the 
properties of natural wood, as well as the need to utilize manufacturing residues and lower 
grade trees to produce more versatile and consistent products. The result is a vast array of 
materials, known as engineered wood products (EWPs), ready to be use in contemporary 
architectural designs and building applications (Sandberg 2016, Jones and Brischke 2017) 
(Table 1).  
EWPs, which are also referred to as reconstituted wood, wood-based products, wood-
based composites or man-made wood, are among the most important, innovative wood 
products used today worldwide. EWPs are in general structural and non-structural 
components used for interior and exterior applications, industrial or non-industrial, in 
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production of furniture, in the buildings construction, and in infrastructural timber 
constructions such as bridges, towers, and pathways. The base of an EWP is usually sawn 
timber, veneer, wood strands, chips or fibres, which are bounded with adhesives, resins 
or plastic to appropriate structures and shapes. EWPs are gradually and successfully 
replacing classical building materials such as metal, concrete, and bricks 
 

Table 1: Only recently has wood been utilized to form a range of products that are increasingly 
functional, based on a combination of performance and sustainability requirements. The result is a 

wide range of materials, known as EWPs, available for contemporary architectural design 

 
 

GLT Gluelam - 
glued -laminated 

timber 

CLT Cross-
laminated timber 

PSL Parallel strand 
lumber 

LSL Laminated 
strand lumber 

LVL Laminated 
veneer lumber 

      
SWP Solid wood 

panel PB Plywood board 
LDF/MDF/HDF 

Low/medium/high-density 
fiberboard 

VP Veneered 
particleboard 

PB Particleboard 

    
 

OSB Oriented strand 
board 

LS Light sandwich 
(honeycomb) panels 

WPC Wood plastic 
composites 

TM Thermally 
modified wood 

WFI Wood fibre 
insulation boards 

     
 
 
Their advantage is in their high load-caring capacity in relation to their weight, their 
dimensional stability, and their flexibility for adaptation to the required shapes and 
dimensions of the structural element. EWPs have in general more consistent properties in 
their planar directions and in the cross section of the composite, and the safety margins in 
strength can be narrower than those required when sawn timber is used. 
The market for EWPs including so-called “modified wood” has increased substantially 
during the last few years, especially in Europe. This increased interest depends partly on 
the restricted use of toxic preservatives, due to an increased environmental concern, and 
partly on the need for low maintenance products. This new type of wood modification is 
realized to improve the intrinsic properties of wood, to widen the range of timber 
applications, and to acquire the form and function desired by engineers, without affecting 
the environmental friendliness of the wood material. That means that e.g. traditional 
preservation chemicals including toxic substances should not in that sense be used to 
modify wood for the use in EWPs. 



In: Proceedings of ECWM9 - The 9th European Conference on Wood Modification, The Netherlands, 
Arnhem, September 17-18, pp. 82-90 

An ongoing study (Goli and Todaro 2018) of the use of modified wood in Europe shows 
that the dominating wood modification method in Europe is thermal modification. 
Modification methods to create resin-impregnated and resin-densified timber or veneer 
also exist on the market for decades, but only as a low volume niche products. Two “new” 
industrial wood modification methods were recently introduced; furfurylation and 
acetylation, and these products gain increased interest on the market.  
The volumes of modified wood are still small compared to the volumes of sawn timber 
produced. Europe globally dominates the production of modified wood, with the annual 
production of thermal modified timber about 400,000 m3, of furfurylated timber about 
25,000 m3, and of acetylated timber about 45,000 m3. Thermal modification has also 
increased industrial interest outside of Europe, e.g. North America, with an estimate of 
the global annual production of 600,000 m3 of thermal modified timber. 
The introduction of new products in the construction sector is generally met with low 
awareness and high uncertainty (Malaval 1998, Robichaud 2009). Several studies have 
contributed to the understanding of the market for timber as a structural material in multi-
storey buildings by studying e.g. actors’ awareness and perceptions, hindrances and 
drivers for adoption, and innovation diffusion, see e.g. (Bysheim and Nyrud 2009, 
Hemström et al.  2011, Thieger et al. 2017). Some researchers have focused on a specific 
EWP (Mallo and Espinoza 2013). Less focus has been placed on the use of EWPs other 
than for structural purposes. Nevertheless, some studies have been made of e.g. consumer 
acceptance of wood-plastic composites (Osburg et al. 2016) and professional adopters 
perceptions of thermally modified wood (Gamache et al. 2017). The majority of these 
studies are descriptive and only Bysheim and Nyrud (2009) and Hemström et al.  (2011) 
focus on the relative importance of factors believed to influence the material selection, 
and only (Mallo and Espinoza 2013, Osburg et al. 2016, Gamache et al. 2017) focus 
explicitly on EWPs. A number of studies have been conducted on barriers and challenge 
of the increasing use of wood in the non-residential sector, with a particular focus on 
wood as a structural material (Kozak and Cohen 1999, Kozak and Cohen 2007, O'Connor 
2004, Robichaud  et al. 2009).  

OBJECTIVE 

To date, the literature is lacking studies that specifically provide a comprehensive 
understanding of architect perceptions related to EWPs. As such, we selected architects 
in Slovenia, Austria, France, Sweden, Croatia, Bosnia & Herzegovina (BiH) as the target 
group for this research effort, as they are key decision makers in the selection of materials 
in the construction sector. Their perception of wood and EWPs as building materials is 
therefore of great importance, if non-renewable and fossil-based building materials are to 
be replaced or complimented by wood and EWPs.  
This survey is a part of a research project that examined under-utilization of bio-based 
building materials in the construction of non-residential buildings. The study provides a 
preliminary assessment of their potential usage by architects in practice, based on their 
attitudes to the use of wood in non-residential construction. 
As part of this project, a preliminary study of architects’ perception of modified wood is 
provided. 
The specific goals of the study were:  
(1) to identify the use of modified wood in architectural planning, and  
(2) to clarify the architects´ knowledge of modified wood and its advantages. 
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MATERIALS AND METHODS 

A survey questionnaire was developed by an international group of architects. These 
participants had broad expertise in the wood products sector, including architecture, wood 
technology and construction. The methodology included a two-stage survey. In the first 
stage, personal interviews with a selected group of architects from the architect’s 
professional organization were conducted. Based on the information given by these in-
person interviews, an exploratory web-based survey was subsequently designed (Fleming 
and Bowden 2009). In the second stage, data from a broader community of architects were 
collected by the on-line survey (Dillman 2000).  
The target population of the survey included practicing architects, targeted through 
members of professional architect’s associations: in Slovenia, Austria, France, Sweden, 
Croatia, BiH. Respondent data were collected by the on-line survey. An e-mail list for 
each architect’s association was available and random sample of these association 
populations was used. Based on similar studies (Kozak and Cohen 1999, O’Connor et al. 
2004, Hemström et al. 2011), a response rate of about 30 percent was expected. The 
survey process took place from November 2016 to January 2017. Two e-mail survey 
reminders followed the initial mailing. The first reminder was sent one week after the 
original mailing and the second, two weeks after the first reminder. The statistical 
software SPSS 21.0 was used for data analysis. The Fisher’s Exact Test was applied to 
compare the results between countries. 
 

RESULTS AND DISCUSSION 

About 90% of all respondents work with architecture, followed by 5% of respondents 
working with building construction, while the remainder work in project management, 
interior design and structural engineering. Respondents had an average of 15-25 years of 
experience in Slovenia, Austria and France and 5-15 years of experience in Croatia, BiH 
and Sweden. In Slovenia and France 50% of respondents were men and 50% women, in 
Croatia 46% of respondents were men and 54% women, 45% of respondents from BiH 
were men and 55% were women and in Sweden 56% were man and 44% woman. 
 

Increased use of new EWPs 
Respondents were asked if they think there has been an increased trend in use of new 
EWPs in the last 5 years (Figure 1). 88% of Slovenian respondents stated that they think 
that use has increased, and 13% stated that the use remained the same. 33% of Croatian 
respondents believed that the use of EWPs increased, while 48% think that it remained 
about the same. In BiH 55% think that use increased, and 40% that it remained the same. 
6% of respondents from Croatia and BiH think that the use decreased. In Austria 90% 
think that the use has increased, while in France and Sweden it is 70%.  
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Figure 1: In your opinion, is there increased use of new EWPs in your country in the last 5 years? 

 
Use modified wood in Architectural design 
Respondents were also asked if they use modified wood in their architectural design. 
Almost 65% of Slovenian and Austrian architects use modified wood, as well as 50% of 
Swedish architects. Data are different for Croatia and BiH; in Croatia about 30% 
architects use modified wood and in BiH a bit more than 40% (Figure 2).  
 

 
Figure 2: Do you use modified wood in architectural design?  

 

Familiarity with modified wood's advantages 
Respondents were next asked if they are familiar with advantages of modified wood. Most 
of architects in Slovenia, Austria, Sweden and France are familiar with modified wood 
advantages and they reported: increased durability and stability of wood, modified wood 
results in a beautiful brown colouration, it is possible to use timber resources that are 
underutilized, modification is environmentally friendly, but there is a high cost of 
modified wood,…..Croatian and BiH architects are less familiar with modified wood 
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advantages and they would be interested to have more information and collaborations 
with providers of thermally modified wood (Figure 3).  
 

 
Figure 3: Familiarity with modified wood's advantages?  

 

Information sources and needs of architects / promotional methods 
Given the importance of learning about products on the job, respondents were queried 
about various methods how to obtain information at work. Selections were made based 
on the following list of promotional methods: Internet, from building companies, through 
EWPs manufacturers, through architect associations, and homeowners. The respondents 
were asked to select a number from 1 to 3, where 1 reflected the information source was 
not important, while 3 indicated that it was important. As seen in Figure 4, the average 
values for all countries are presented. In all countries, the most important informational 
tool is the Internet, followed by building companies and EWPs manufacturers.  

 
Figure 4: Importance of various information sources: 1-Not important and 3- Important. 

 
Respondents were also asked about the effectiveness of various information sources in 
terms of learning about wood and wood products. Specifically, they were asked to identify 
ways that they would like to get information about EWPs, through 1) technical 
specifications; 2) visits to build objects; 3) visits to building sites; and 4) direct contact 
with manufacturers. Respondents in all countries noted that obtaining information 
through technical specifications was the top rated preference, followed by visits to 
building sites (especially in Slovenia) and visits to build objects (Figure 5). The last place 
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was through direct contact with manufacturers. Each of these methods is approximately 
equally influential. However, a few notable differences could be observed.  
 

 
Figure 5:  Information needs for EWPs. 

 

CONCLUSIONS 

The study provides an updated overview of the perceived identity of modified wood 
products among the architects. Results suggest that in general, there is a positive 
perception regarding the use of wood in all countries. The perception of thermally 
modified timber (TMT) is also positive, while the more recently introduced modification 
methods on the market, such as acetylation and furfurylation, are not well known. 
Differences were found in perceptions of EWPs, the importance of timber-based 
construction, and the markets for bio based materials.  
Using information obtained in this and similar studies, region-specific promotion 
campaigns could be developed with the aim to increase the use of modified wood in 
various applications. Long-term cooperative programs, multidisciplinary approaches, 
including lobbying efforts and promotional campaigns, are needed to ensure that material 
specifiers have the knowledge and training to use traditional and new wood products that 
are ideally suited for the building sector. 
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